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Kongresne teme

Pocasno predavanje
Hrvatska — prema drustvu temeljenom na znanju

Plenarna predavanja

PL-1: Ateroskleroza

PL-2: Pedijatrijska laboratorijska medicina: zasto je drukcija?

PL-3: Farmakogenetika, farmakogenomika i farmakoproteomi-
ka kardiovaskularnih lijekova

PL-4: Medicinska biokemija i laboratorijska medicina: pogled u
budu¢nost

Simpoziji

S-0: Laboratorijska medicina u 21. stoljecu: Povodom obiljeza-
vanja 40 godina rada prof. dr. Ane Stavljeni¢ Rukavina

S-1: Harmonizacija u laboratorijskoj medicini

S-2: Trombociti 2006

S-3: Laboratorijska medicina zasnovana na dokazima

S-4: Automatizacija i nove tehnologije

S-5: Tumorski biljezi i molekularna dijagnostika zlo¢udnih tumora

S-6: Pedijatrijska laboratorijska medicina

S-7: Genske bolesti — novi profili

S-8: Biljezi bolesti krvozilnog sustava

S-9: Kostani biljezi

S-10: Toksikologija i farmakogenetika

S-11: Autoimune i alergijske bolesti

S-12: Sec¢erna bolest

SA: Simpozij Abbott - kardiovaskularne bolesti

Posterske teme

P-1:Prikaz slu¢aja

P-2:Hematologija

P-3:Koagulacija

P-4:Srce i sr¢ani biljezi

P-5:Vaskularne bolesti

P-6:Hipertenzija

P-7:Secerna bolest

P-8:Kostani metabolizam i bolesti
P-9:Upala

P-10:Cerebrovaskularne bolesti
P-11:Bubrezne bolesti

P-12:Bolesti jetre i gastrointestinalnog trakta
P-13:Endokrinologija

P-14:0Onkologija i tumorski biljezi
P-15:Toksikologija i TDM
P-16:Molekularna dijagnostika
P-17:lmunologija

P-18:Hitna laboratorijska dijagnostika
P-19:Pedijatrijska laboratorijska dijagnostika
P-20:Laboratorijski informacijski sustavi
P-21:Automatizacija i robotika
P-22:Procjena analitickih sustava
P-23:Ostalo

Znanstvene radionice

ZR-1: Medulaboratorijske usporedbe

ZR-2: Edukacija medicinskih biokemicara: harmonizacija s te-
meljnim nacelima bolonjske deklaracije

ZR-3: D-dimeri: definicija, primjena u klinici, standardizacija i har-
monizacija metoda

ZR-4: Novi hematoloski parametri

Industrijske radionice

IR-1: Roche Diagnostics — Novi analiticki sustavi linije Cobas
IR-2: MDLAB - Rutinske koagulacijske analize na koagulacijskom
analizatoru ACL TOP

IR-3: Abbott Laboratories — ProSirena primjena hematoloskog
brojaca Cell-Dyn Saphire

Biochemia Medica 2006;16(Suppl 1):S1-5268

Congress topics

Honorary lecture
Croatia — towards a knowledge-based society

Plenary lectures

PL-1: Atherosclerosis

PL-2: Pediatric laboratory medicine: why is it different?
PL-3: Pharmacogenetics, pharmacogenomics and
pharmacoproteomics of cardiovascular drugs

PL-4: Medical biochemistry and laboratory medicine:
future prospects

Symposia

S-0: Laboratory medicine in the 21st century: 40th anniversary
of Professor Ana Stavljeni¢ Rukavina's activities in medical
biochemistry

S-1: Harmonization in laboratory medicine

S-2: Platelets 2006

S-3: Evidence based laboratory medicine

S-4: Automation and new technologies

S-5: Tumor markers and molecular diagnosis of malignant tumors
S-6: Pediatric laboratory medicine

S-7: Genetic diseases — new test profiles

S-8: Markers of vascular diseases

S-9: Bone markers

S-10: Toxicology and pharmacogenetics

S-11: Autoimmune and alergic diseases

S-12: Diabetes mellitus

SA: Abbott symposium — cardiovascular diseases

Poster topics

P-1: Case report

P-2: Haematology

P-3:Coagulation

P-4: Heart and cardial markers

P-5: Vascular diseases

P-6: Hypertension

P-7: Diabetes mellitus

P-8: Bone metabolism and diseases
P-9: Inflammation

P-10: Cerebrovascular diseases

P-11: Nephrological diseases

P-12: Liver and gastrointestinal diseases
P-13: Endocrinology

P-14: Oncology and tumor markers
P-15: Toxicology and TDM

P-16: Molecular diagnostics

P-17: Immunology

P-18: Emergency clinical chemistry
P-19: Pediatric laboratory diagnostics
P-20: Laboratory information system
P-21: Automatization and robotics
P-22: Evaluation of analytical systems
P-23: Other

Scientific workshops

ZR-1: Interlaboratory comparisons

ZR-2: Education of medical biochemists: compliance to
fundamental principles of Bologna declaration

ZR-3: D-dimers: definition, clinical application, standardization
and harmonization of methods

ZR-4: New hematological parameters

Industry sponsored workshops

IR-1: Roche diagnostics - New Cobas line analytical systems
IR-2: MDLAB - ACL TOP performance in routine coagulation testing
IR-3: Abbott Laboratories — Extended application of
hematology analyzer Cell-Dyn Saphire
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Organizacijski odbor Kongresa najsrdacnije zahvaljuje svima koji su pruzili nesebi¢nu financijsku potporu organizaciji
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Raspored Schedule

SRI/WED CET/THU PET/FRI SUB/SAT NED/SUN
18.10. 19.10. 20.10. 21.10. 22.10.
9:00-11:00
11:00-11:30
11:30-12:15
Registration
13:00-14:00
Zatvaranje
kongresa
14:00-15:00 Closing
ceremony
15:00-15:30
15:30-16:00 Izlet
Excursion
16:00-17:00
17:00-18:00
18:00-18:30
18:30- 19:00 Otvaranje kongresa / Opening ceremony
19:00-20:00
20:00-20:30 Koktel dobrodoslice Zajednicka
Welcome Coctail vecera
20:30-21:00 Gala dinner
Koncert
21:00-22:00 Concert
Legenda/Legend:
N Simpozij / Symposium A:Dvorana A/ Hall A
. Znanstvena radionica / Scientific workshop B: Dvorana B/ Hall B
Y . . C: Dvorana C/Hall C
Drustveni program / Social program
. Plenarno predavanje / Plenary lecture
. Industrijom sponzorirana radionica / Industry sponsored workshop

Biochemia Medica 2006,16(Suppl 1):51-5268
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Program Programme

18. listopad 2006. - srijeda October 18, 2006 — Wednesday

S0:Predkongresni simpozij - Laboratorijska medicina SO: Precongress symposium - Laboratory medicine

u 21. stoljec¢u: Povodom obiljezavanja 40 godina
rada prof. dr. Ane Stavljeni¢ Rukavina, 16:00-18:00

« Centri izvrsnosti u klini¢koj kemiji i laboratorijskoj me-
dicini

- Integracija i konsolidacija laboratorijskih specijalnosti
- povezivanje laboratorija s odjelima i podruc¢jem

- Trajna edukacija: zalog za buduc¢nost struke

« Simpozij s razlogom

18:30 - 20:00

« Pocasno predavanje: Hrvatska — prema drustvu teme-
lienom na znanju

O1:Otvaranje kongresa;

19. listopad 2006. - Cetvrtak

S1:Simpozij 1 - Harmonizacija u laboratorijskoj

medicini; 09:00 - 11:00

« Znalenje medunarodnog razumijevanja koncepata i
sirom svijeta prihvacenog nazivlja u kemijskom mjeri-
teljstvu

« Harmonizacija medicinsko biokemijskih pretraga u
Hrvatskoj

« Mijeriteljska sljedljivost i mjerna nesigurnost — mjeri-
teljski pogled na rezultat

« Mjerna nesigurnost u EQA

$2: Simpozij 2 - Trombociti 2006;
« Uloga trombocita u bolesti
« Nasljedni poremecaji funkcije trombocita
- Testovi ispitivanja funkcije trombocita
- Evaluacija trombocita proto¢nom citometrijom

09:00-11:00

PL1:Plenarno predavanje 1; 11:30-12:15

- Ateroskleroza

ZR1: Radionica 1 - Medulaboratorijske usporedbe;
13:00 - 14:00

« Utjecaj harmonizacije op¢ih medicinsko-biokemijskih
pretraga na rezultate vanjske procjene kvalitete medi-
cinsko-biokemijskih laboratorija

- Procjena rezultata u laboratorijskoj hematologiji

« Procjena rezultata u laboratorijskoj koagulaciji

« Procjena rezultata u rutinskoj analizi mokrace

« Procjena rezultata specijalistickih biokemijskih pretra-
ga - pHiplinovi u krvi

« Rezultati vanjske procjene kvalitete za HbA c

01: Opening ceremony;

S$2: Symposium 2 - Platelets 2006;

PL1:Plenary lecture 1;

in the 21st century: 40th anniversary of Professor
Ana Stavljeni¢ Rukavina’s activities in medical
biochemistry; 16:00 - 18:00

«+ Centers of excellence in clinical chemistry and labora-
tory medicine

- Integration and consolidation of lab specialties - lin-
king lab to the wards and territory

» Continuous education: pledge for the future of profe-
ssion

« A symposium with a reason

18:30 - 20:00

Honorary lecture: Croatia — towards a knowledge-ba-
sed society

October 19, 2006 - Thursday

S1: Symposium 1 - Harmonization in laboratory

09:00-11:00

« Meeting the need of intercontinentally understood
concepts and associated intercontinentally agreed
terms for Metrology in Chemistry (MiC)

« Harmonization of medical biochemistry tests in
Croatia

» Metrological traceability and measurement uncerta-
inty — metrological view of the result

« Measurement uncertainty in EQA

medicine;

09:00-11:00

« The role of platelets in disease

« Inherited disorders of platelet function

- Platelet function tests

- Evaluation of platelets by flow cytometry

11:30-12:15
« Atherosclerosis

ZR1: Workshop 1 - Interlaboratory comparisons;

13:00 - 14:00

« Impact of harmonization of general medical bio-
chemistry analyses on external quality assessment re-
sults

- Evaluation of results in laboratory hematology

- Evaluation of the NEQAS coagulation results

- Evaluation of results in qualitative urinalysis

- Evaluation of specialist biochemistry test results - pH
and blood gas analysis

« Results of External Quality Assessment for HbA c

Biochemia Medica 2006;16(Suppl 1):51-5268
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Program

IR1: Industrijom sponzorirana radionica 1 - Roche

13:00 - 14:00

Analiticka procjena imunokemijskog analizatora MO-
DULAR E- 170 tvrtke Roche Diagnostics

Roche/Hitachi Modular — Analytics E170

Biljezi koStane pregradnje na imunokemijskom anali-
zatoru Modular Analytics <E> tvrtke Roche Diagnosti-
cs

Modular Analytics SWA - nase iskustvo

Cobas analiticki sistemi

Diagnostics;

ZR2: Radionica 2 - Edukacija medicinskih

biokemicara: harmonizacija s temeljnim nacelima
bolonjske deklaracije; 14:00 - 15:00

Nova koncepcija diplomskog Studija medicinske bio-
kemije — magistar medicinske biokemije: stru¢njak za
21. stoljece

Poslijediplomski studiji na Farmaceutsko-biokemij-
skom fakultetu

Medunarodna suradnja u edukaciji medicinskih bio-
kemicara

Kako uskladiti edukaciju s potrebama medicinsko-bi-
okemijske struke?

IR2: Industrijom sponzorirana radionica 2 - MDLAB;

S3:

14:00 - 15:00

Rutinske koagulacijske analize na koagulacijskom ana-
lizatoru ACL TOP

Simpozij 3 - Laboratorijska medicina zasnovana
na dokazima; 16:00 - 18:00

Laboratorijska medicina zasnovana na dokazima: po-
boljsanje ishoda

Racionalna dijagnostika u koagulaciji

Mjere dijagnosticke to¢nosti: znacenje i primjenjivost
u praksi

Uvodenje EBLM u svakodnevni rad

Pravni i eticki problemi u laboratorijskoj medicini

: Simpozij 4 - Automatizacija i nove tehnologije;

16:00 - 18:00

Konsolidacija i automatizacija laboratorija

Razvoj i primjena modularnog informacijskog sustava
u laboratorijskoj dijagnostici

Biosenzori: jucer, danas i sutra

Pretrage uz bolesnika — automatizacija i integracija
e-Zdravstvo za sigurnost bolesnika pomocu informa-
cijskih tehnologija

SA: Simpozij Abbott - kardiovaskularne bolesti;

18:00 - 19:00

Klinicko znacenje testova za troponin poboljsane
osjetljivosti

Abbottovi sr¢ani biljezi u dijagnostici i motrenju

Novi sr¢ani biljezi akutnog koronarnog sindroma

Biochemia Medica 2006;16(Suppl 1):51-5268

Programme

IR1: Industry sponsored workshop 1 - Roche

diagnostics; 13:00 - 14:00
Analyitical assessment of Roche MODULAR - E 170,
immunochemistry analyzer

Roche/Hitachi Modular — Analytics E170

Bone turnover markers on immunochemistry analyzer
Modular Analytics <E> by Roche Diagnostics

Modular Analytics SWA - our experience

Cobas analytical systems

ZR2: Workshop 2 - Education of medical biochemists:

compliance to fundamental principles;
14:00 - 15:00

A new concept of university degree in Medical Bio-
chemistry — Master in Medical Biochemistry: compe-
tent expert for the 21st century

Postgraduate studies at School of Pharmacy and Bio-
chemistry

International collaboration in the education of medi-
cal biochemists

How to harmonize education and requirements of the
medical biochemistry profession?

IR2: Industry sponsored workshop 2 - MDLAB;

S3:

14:00 - 15:00
ACL TOP performance in routine coagulation testing

Symposium 3 - Evidence based laboratory
medicine; 16:00 - 18:00
Evidence-Based Laboratory Medicine: delivering im-
proved outcomes

Rational diagnostics in coagulation

Measures of diagnostic accuracy: interpretation and
transferability into praxis

Introducing EBLM to practice

Legal and Ethical Issues in Laboratory Medicine

: Symposium 4 - Automation and new technologies;

16:00 - 18:00

Laboratory consolidation and automation
Development and application of modular information
system in laboratory diagnosis

Biosensors: past, present and future

Point-of-care testing — automation and integration
e-Health for achieving patient safety through infor-
mation technologies

SA: Symposium Abbott - Cardiovascular diseases;

18:00 - 19:00

Clinical importance of troponin assays with enhanced
sensitivity

Abbott cardiac markers in diagnosis and monitoring
New biochemical markers of acute coronary syndro-
me

S8



Program

20. listopad 2006. — petak

S5: Simpozij 5 - Tumorski biljezi i molekularna
dijagnostika zlo¢udnih tumora; 09:00 - 11:00

- Granice nutrigenomike i prevencija raka

« Genomika i proteomika u onkologiji

- Aktivacija signalnih molekula u karcinogenezi

« Sustav aktivatora urokinaznog plazminogena: bogat
izvor tumorskih biljega

« Pregled najnovijih smjernica za tumorske biljege

S6: Simpozij 6 - Pedijatrijska laboratorijska medicina;
09:00 - 11:00
« Laboratorijska dijagnostika septi¢nih stanja u djece
« Neonatalna hiperbilirubinemija i Gilbertov sindrom
« Laboratorijska dijagnostika alergijskih bolesti
« Proteomski i genski biljezi autoimunih bolesti u djece
- lzazovi novorodenackog probira

11:30-12:15

« Pedijatrijska laboratorijska medicina: zasto je drukci-
ja?

PL2: Plenarno predavanje 2;

21. listopad 2006. — subota

S7: Simpozij 7 - Genske bolesti - novi profili pretraga;
09:00 - 11:00

- Osiguranje kvalitete - EQA

- Genetska analiza multifaktorske bolesti: osteoporoza

« Molekularni i biokemijski profili pretraga za nasljedne
bolesti

« Uloga protrombotickih rizi¢nih ¢imbenika u cerebro-
vaskularnim bolestima u djece

- Patobiokemija karcinoma

$8: Simpozij 8 - Biljezi bolesti krvozilnog sustava;
09:00 - 11:00

« Genetske i okolinske odrednice upalnih biljega: rezul-
tati u Skupini Stanislas

« Infarkt miokarda i hemostaza

« NT-proBNP je vrijedan biljeg za kongestivno sr¢ano
zatajenje s dijagnostickom i prognostickom primje-
nom

« Genska podloga bolesti krvozilnog sustava

- Diferencijalna dijagnostika i prognosticki biljezi moz-
danog udara

« Vrijednost kardiovaskularnih biljega kod morbidne
pretilosti

11:30-12:15

- Farmakogenetika, farmakogenomika i farmakoprote-
omika kardiovaskularnih lijekova

PL3: Plenarno predavanje 3;

Programme

October 20, 2006 - Friday

S5: Symposium 5 - Tumor markers and molecular
diagnosis of malignant tumors; 09:00 - 11:00

- Frontiers in nutrigenomics and cancer prevention

» Genomics and proteomics in cancer

- Activation of signalling molecules in carcinogenesis

« The urokinase plasminogen activator system: a rich
source of tumor markers

« An overview of recent guidelines on tumor markers

S6: Symposium 6 - Pediatric laboratory medicine;
09:00 - 11:00

- Laboratory diagnosis of septic states in children

« Neonatal hyperbilirubinemia and Gilbert syndrome

- Laboratory diagnosis of allergic diseases

« Proteomic and genetic markers of autoimmune dise-
ases in children

« The challenges of neonatal screening

11:30-12:15
« Pediatric Laboratory Medicine: Why is it different?

PL2: Plenary lecture 2;

October 21, 2006 - Saturday

S7: Symposium 7 - Genetic diseases — new test
profiles; 09:00 - 11:00

+ Quality assurance — EQA

« Genetic analysis of multifactorial disease: osteoporo-
sis

« Molecular and biochemical test profiles for hereditary
disorders

« The role of prothrombotic risk factors in children with
cerebrovascular disease

« Cancer pathobiochemistry

S$8: Symposium 8 - Markers of vascular diseases;
09:00 - 11:00
+ Genetic and environmental determinants of inflam-
matory markers: results from the Stanislas Cohorte
« Myocardial infarction and haemostasis
« NT-proBNP is a useful marker for congestive heart fai-
lure with diagnostic and prognostic applications
« Genetic background of cardiovascular diseases
- Differential diagnosis and prognostic markers of stro-
ke
« Value of cardiovascular markers in morbid obesity

11:30-12:15

« Pharmacogenetics, pharmacogenomics and pharma-
coproteomics of cardiovascular drugs

PL3: Plenary lecture 3;

Biochemia Medica 2006;16(Suppl 1):51-5268

S9



Program

ZR3: Radionica 3 - D-dimeri: definicija, primjena u
klinici, standardizacija i harmonizacija metoda;
13:00 - 14:00

- Definicija i pregled dostupnih metodologija za kvanti-
tativno odredivanje D-dimera

- D-dimeri: razli¢ite metode, razlic¢iti rezultati - iskustvo
s programom vanjske procjene kvalitete

« Klini¢ko znacenje odredivanja D-dimera u likvoru

« Dinamicko pracenje D-dimera razli¢itim metodama za
kvantitativno odredivanje

IR3: Industrijom sponzorirana radionica 3 - Abbott
Laboratories; 13:00 - 14:00

« Prosirena primjena hematoloskog brojaca Cell-Dyn
Saphire

ZR4: Radionica 4 - Novi hematoloski parametri;
14:00 - 15:00

+ Procjena novih parametara u odnosu na standarde

« Novi parametri na hematoloskim analizatorima Sy-
smex

« Napredak u hematologiji: nedostatak zeljeza u svje-
tlu novih biokemijskih biljega i indeksa RBC (% Hypo,
CHr) - Terapijski dijagram Thomas-Plot i njegova ulo-
ga u dijagnostici i terapiji

16:00 - 18:30

«+ Kostani biljezi i njihova primjena u klini¢koj dijagno-
stici

« Kostani biljezi u hiperparatiroidizmu

- Razvojna dinamika biljega kostane pregradnje na pri-
mjeru adolescentne anoreksije nervoze

« Gustoca kostiju i kostani biljezi u adolescentica s ano-
reksijom nervozom

« Osteoporoza u reumatskom artritisu

« Bioloske razlike u biokemijskim kostanim biljezima

S9: Simpozij 9 - Kostani biljezi;

$10: Simpozij 10 - Toksikologija i farmakogenetika;
16:00 - 18:30

« Novi pristup laboratorijskoj dijagnostici u klini¢koj
toksikologiji

- Stetni utjecaj nekontrolirane suplementacije: uloga la-
boratorijskih analiza i nutrigenetike u anti-aging me-
dicini

« Pasivno pusenje marihuane i pozitivha doping kon-
trola

« Regresijski model za predvidanje doze varfarina iz far-
makogenetskog statusa - klini¢ka primjena

- Uloga farmakogenetickih varijacija u lijecenju depre-
sije

Biochemia Medica 2006;16(Suppl 1):51-5268

$9: Symposium 9 - Bone markers;

Programme

ZR3: Workshop 3 - D-dimers: definition, clinical

application, standardization and harmonization
of methods; 13:00 - 14:00

« Overview and brief description of available methodo-
logies for quantitative determination of D-dimers

- D-Dimers: different methods, different results - the
experience within an external quality assessment pro-
gramme

- Diagnostic value of cerebrospinal fluid D-dimer assay

« Dynamic D-dimer monitoring by different methods
for quantitative determination

IR3: Industry sponsored workshop 3 - Abbott

13:00 - 14:00

- Extended application of hematology analyzer Cell-
Dyn Saphire

Laboratories;

ZR4: Workshop 4 - New hematological parameters;

14:00 - 15:00

» New clinical applications with WBC automated morp-
hological analysis

« New parameters on Sysmex hematological analyzers

- Advances in hematology: iron deficiency states in the
light of new biochemical markers and RBC indices (%
Hypo, CHr) - Thomas-Plot Therapeutic Diagram and
its relevance in diagnosis and therapy

16:00 - 18:30

« Bone markers and its use in clinical diagnostics

« Bone markers in hyperparathyroidism

« Developmental dynamics of bone turnover markers:
an example of adolescent anorexia nervosa

- Bone density and bone markers in female adolescents
with anorexia neurosa

« Osteoporosis in rheumatoid arthritis

- Biological variation of biochemical bone markers

$10: Symposium 10 - Toxicology and

16:00 - 18:30

» New access of laboratories diagnostics in clinical toxi-
cology

- Side effects of uncontrolled supplementation: the role
of laboratory analysis and nutrigenetics in anti-aging
medicine

- Passive marijuana smoking and positive doping con-
trol

« Warfarin dose prediction regression model from phar-
macogenetic status — clinical application

« The role of pharmacogenetic variations in depression
therapy

pharmacogenetics;
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22. listopad 2006. — nedjelja

S$11: Simpozij 11 - Autoimune i alergijske bolesti;

09:00 - 11:00

« Novi aspekti u in-vitro dijagnostici alergija

« Smjernice za testiranje na antinuklearna antitijela

(ANA)

« Autoantitijela u antifosfolipidnom sindromu

 Imunodijagnostika vaskulitisa

« Imunodijagnostika autoimunih bolesti jetre

09:00 - 11:00

- Alotransplantacija otoci¢a u bolesnika sa Se¢ernom
bolescu tip 1

« Uloga upalnih ¢imbenika u se¢ernoj bolesti i kompli-
kacijama

- Hemoglobin A c: kamo nakon 30 godina?

« Metabolicki sindrom

$12: Simpozij 12 - Seéerna bolest;

11:30-12:15

« Medicinska biokemija i laboratorijska medicina: po-
gled u buduénost

PL4: Plenarno predavanje 4;

Programme

October 22, 2006 - Sunday

S$11: Symposium 11 - Autoimmune and alergic
diseases; 09:00 - 11:00

« New aspect in in-vitro allergy diagnostics

+ Guidelines for Antinuclear Antibody (ANA) Testing
+ Autoantibodies in antiphospholipid syndrome

« Immunodiagnosis of vasculitis

« Immunodiagnosis of autoimmune liver diseases

$12: Symposium 12 - Diabetes mellitus; 09:00 - 11:00

- Islet allotransplantation in type 1 diabetic patients

« The role of inflammatory factors in diabetes mellitus
and its complications

- Hemoglobin A c: 30 Years Later

« Metabolic syndrome

11:30-12:15

+ Medical biochemistry and laboratory medicine: future
prospects

PL4: Plenary lecture 4;

Biochemia Medica 2006;16(Suppl 1):51-5268
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11:30-12:15

Akademik Zeljko Reiner roden je u Zagrebu 1953. godine
gdje je zavrsio osnovnu $kolu, Klasi¢nu gimnaziju i diplo-
mirao na Medicinskom fakultetu 1976. godine. Specijalizi-
rao je internu medicinu u KB ,Sestre milosrdnice” i u Ham-
burgu. Za redovitog profesora izabran je prvi put 1988., a
od 1997. je redoviti profesor interne medicine u trajnom
zvanju. Dodijeljen mu je naziv ,fellow” Europskog kar-
dioloskog drustva (FESC). Od 1995. do 2003. bio je pred-
stojnik Klinike za unutarnje bolesti KBC Zagreb. Od 2003.
procelnik je Zavoda za metabolic¢ke bolesti, a od 2004. i
ravnatelj KBC Zagreb. Clan je Akademije medicinskih zna-
nosti Hrvatske od 1990., a predsjednik od 2004. Od 1992.
je ¢lan-suradnik HAZU, a od 2006. je redoviti ¢lan HAZU.
Voditelj je Odbora za aterosklerozu HAZU.Od 2000. pro-
Celnik je Katedre za internu medicinu Medicinskog fakul-
teta u Zagrebu. Objavio je 314 znanstvenih i stru¢nih rado-
va. Bio je gost-profesor na vise sveucilista u SAD i Europi,
pozvani predavac na nizu europskih i svjetskih kongresa,
¢lan znanstvenih odbora gotovo svih medunarodnih kon-
gresa iz podru¢ja ateroskleroze zadnjih 15-ak godina te
europskih i svjetskih kardioloskih kongresa, a i u nas je
kao predsjedavajuci organizirao vise kongresa. Od 1983.
do danas bio je voditelj vise znanstveno-istrazivackih pro-
jekata. Clan je uredniitava vise najuglednijih medunarod-
nih ¢asopisa (Atherosclerosis, Europ J Cardiovasc Prevent
Rehabil itd.) te domacih (Lije¢nickog vjesnika itd.). Bio je
¢lan Upravnog odbora Europskog drustva za aterosklero-
zu, ¢lan je Europskog odbora za prevenciju kardiovasku-
larnih bolesti, osnivac je i predsjednik Hrvatskog drustva
za aterosklerozu, osnivac¢ Hrvatskog drustva za hipertenzi-
ju, osnivac i dopredsjednik Hrvatskog drustva za debljinu
itd., a bio je i glavni tajnik Hrvatskoga lije¢nickog zbora
(HLZ). Bio je predsjednik Povjerenstva za lijekove RH od
1992.-2000., te predsjednik povjerenstva za dodjelu nazi-
va primarijus. Bio je i predsjednik Europskog odbora za
borbu protiv pusenja (2000.-2002.). Od 2005. ¢lan je rad-
ne skupine za izradu Europskih smjernica za prevenciju
kardiovaskularnih bolesti. Bio je ¢lan tro¢lanoga meduna-
rodnog odbora za dodjelu jedne od najznacajnijih svjet-
skih nagrada iz medicine ,Leon Bernard Prize”. Od 1995.
do 1998. bio je ¢lan Izvrinog odbora Svjetske zdravstvene
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Ateroskleroza / Atherosclerosis
PL-1: Cetvrtak / Thursday, 19. 10. 2006.

Prof. dr. Zeljko Reiner

Academician Zeljko Reiner was born in Zagreb in 1953
where he completed primary school, classical grammar
school, and graduated from the School of Medicine in
1976. He was a resident in internal medicine in Sestre mi-
losrdnice University Hospital, Zagreb, and in Hamburg. He
was appointed a full professor for the first time in 1988,
and as a professor of internal medicine for life in 1997. He
has become a fellow of the European Society of Cardiolo-
gy (FESC). In the 1995-2003 period he was the head of the
Department of Medicine, Zagreb Clinical Hospital Center.
Since 2003, he has been the head of the Institute for Me-
tabolic Diseases, and the manager of the Zagreb Clinical
Hospital Center since 2004. Professor Reiner has been a
member of the Academy of Medical Sciences of Croatia
since 1990, and president since 2004. In the 1992-2006 pe-
riod he was a collaborating member of the Croatian Aca-
demy of Sciences and Arts, whose full member he beca-
me in 2006. He is the chairman of the Committee on Athe-
rosclerosis of the Croatian Academy of Sciences and Arts.
Since 2000, he has been the head of the Department of
Internal Medicine, Zagreb University School of Medicine.
He has published 314 scientific and professional papers.
He has been a visiting professor at several American and
European universities, an invited lecturer at a number of
European and worldwide congresses, a member of scien-
tific committees of almost all international congresses on
atherosclerosis during the past 15 years, as well as Euro-
pean and worldwide congresses on cardiology; he also
chaired and organized several national congresses. Since
1983, he has been the principal investigator of a number
of scientific projects. He is a member of editorial boards
of several renowned international journals (Atherosclero-
sis, Europ J Cardiovasc Prevent Rehabil, etc.) and national
journals (Lije¢nicki vjesnik, etc.). He was a member of the
Management Board of the European Society for Atheros-
clerosis, a member of the European Committee for Pre-
vention of Cardiovascular Diseases, a founder and chair
of the Croatian Society for Atherosclerosis, a founder of
the Croatian Society for Hypertension, a founder and
vice-chair of the Croatian Society for Obesity, etc., and
was also a secretary of the Croatian Medical Association.
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organizacije (WHO). Recenzent je znanstvenih projekata
FP 6 predloZenih za financiranje Europskoj Uniji. Autor je
niza poglavlja u dvadesetak knjiga i udzbenika objavlje-
nih u inozemstvu i u nas, bio je voditelj vise kolegija na
dodiplomskom i 7 poslijediplomskih studija. Bio je ured-
nik 7 knjiga i priru¢nika (“Farmakoterapijski priru¢nik” s B.
Vrhovcem itd.). Od 1993. do 1998. bio je zamjenik ministra
zdravstva, a od 1998. do 2000. ministar zdravstva RH.

11:30-12:15

Prof.dr.sc. Jocelyn M. Hicks je trenutno predsjednica JMBH
Associates, konzultacijske tvrtke za upravljanje laboratoriji-
ma. Ona je takoder znanstveni i marketinski savjetnik u ne-
koliko najznacajnijih medunarodnih dijagnostickih tvrtki.
u odjelima za genetiku te identitet Zavoda za genetiku
i in-vitro oplodnju u Fairfaxu, Virginia, SAD. Prije toga je
bila voditelj Laboratorijske medicine i patologije te ravna-
telj Centra za kompleksne bolesti u Dje¢jem drzavnom
medicinskom centru (Children’s National Medical Centre,
CNMC) u Washingtonu. Trenutno je prof.dr.sc. Hicks po-
Casni ravnatelj tog Centra i pocasni profesor pedijatrije i
patologije na Medicinskom fakultetu Sveucilista George
Washington. Tijekom rada u CNMC dr. Hicks je bila zapos-
lena na vise voditeljskih mjesta, kao predsjednik suradni-
ka medicinskog fakulteta, ¢lan Upravnog odbora bolnice,

Plenary lecturers

Professor Reiner chaired the Commission on Medicamen-
ts of the Republic of Croatia from year 1992 to 2000, and
the commission that awarded the title of head doctor. He
was the chairman of the European Commission on Battle
against Smoking (2000-2002). Since 2005, he has been
the member of the Working Group for preparation of Eu-
ropean guidelines for prevention of cardiovascular disea-
ses. He has been a member of the three-member interna-
tional committee that grants one of the most prestigious
awards in medicine worldwide, Leon Bernard Prize. In the
1995-1998 period, he was a member of the WHO Executi-
ve Committee. He is a reviewer of FP 6 scientific projects
proposed for European Union’s financial support. He is
the author of a number of chapters in about twenty boo-
ks and textbooks published in Croatia and abroad, he was
the leader of several courses in undergraduate and seven
postgraduate studies; he is also the editor of seven books
and handbooks (Handbook of Pharmacotherapy, with B.
Vrhovac, etc.). Academician Reiner was a deputy minister
of health from 1993 to 1998, and a minister of health of
the Republic of Croatia in the 1998-2000 period.

Pedijatrijska laboratorijska medicina: zasto je druk¢ija? /
Pediatric Laboratory Medicine: Why is it different?
PL-2: Petak / Friday, 20. 10. 2006.

Prof. dr. Jocelyn Hicks

Prof. Dr. Jocelyn M. Hicks is currently President of JMBH
Associates, a laboratory management consulting compa-
ny. She is also a scientific and marketing adviser to several
major international diagnostic companies.

Until recently Prof. Dr. Hicks was the Chief Operating Of-
ficer of the Genetics and Fairfax Identity Divisions of The
Genetics and IVF Institute in Fairfax, Virginia. Prior to that,
she was Chair of Laboratory Medicine and Pathology and
Executive Director of the Center for Complex Diseases at
the Children’s National Medical Center (CNMC), Washin-
gton, DC. Currently Prof. Dr. Hicks is Executive Director
Emeritus at CNMC and Professor Emeritus of Pediatrics
and Pathology at The George Washington University
School of Medicine. While at CNMC Dr. Hicks held many
leadership positions, including President of the Medical
Faculty Associates, member of the Hospital’s Board of

Biochemia Medica 2006;16(Suppl 1):51-5268

S13



Plenarni predavaci

te ¢lan odbora za Zakladu djecje bolnice kao bolni¢kog
odjela za prikupljanje sredstava.

Prof.dr.sc. Hicks je diplomirala fiziologiju, magistrirala bio-
kemiju na University of London, V. Britanija, te doktorirala
fiziologiju i biofiziku na Medicinskom fakultetu Sveucilis-
ta u Georgetownu, SAD. Objavila je preko 80 znanstvenih
radova te mnogo knjiga, ukljucujudi Pretrage uz bolesnika
(Point-of-Care Testing) te Popis rijetkih analiza (Directory
of Rare Analyses). Bila je urednica mnogih ¢asopisa. Nje-
ni akademski i administrativni interesi ukljucuju pedijatrij-
ske referentne vrijednosti, pretrage uz bolesnika te strate-
gijsko i poslovno planiranje.

Prof.dr.sc. Hicks je bivsa predsjednica Ameri¢koga udruze-
nja za klinicku kemiju (American Association for Clinical
Chemistry, AACC), a bila je ¢lan i upravnog odbora tog ud-
ruzenja. U okviru AACC utemeljila je zakladu Van Slyke ko-
ja je posvecena obrazovanju i istrazivanju te prikupljanju
sredstava za sudjelovanje mladih klinickih kemicara na
stru¢nim sastancima u zemlji.

Prof.dr.sc. Hicks je utemeljiteljica i bivsa predsjednica (u
dva mandata) Medunarodnog udruzenja za pedijatrij-
sku laboratorijsku medicinu. Predsjedavala je Odjelom
za publikacije Medunarodnog saveza za klini¢cku kemiju
i laboratorijsku medicinu (International Federation of Cli-
nical Chemistry and Laboratory Medicine, IFCC) te je po-
taknula uvodenje internet-stranica tog udruzenja te IFCC
Journal zajedno s prof. Donaldom Youngom. Bila je rizni-
car i ¢lan Uprave IFCC-a od 2003. do 2005. godine i sadas-
nja je predsjednica IFCC-a.

Medu mnogobrojnim pocastima prof.dr.sc. Hicks mogu
se izdvojiti pocasno ¢lanstvo u Udruzenju klini¢kih bioke-
micara (V. Britanija), Izraelskom drustvu za klinicku bioke-
miju, Portugalskom udruzenju za klinicku patologiju i Egi-
patskom drustvu za laboratorijsku medicinu. Dobitnica je
tri nacionalne nagrade AACC i Cest je pozvani predavac
u SAD i inozemstvu. Godine 2006. postala je dobitnicom
nagrade Concustell Spanjolskoga drutva za klini¢ku bio-
kemiju i patologiju ¢ijim e takoder postati poc¢asnim ¢la-
nom.

Njezini osobni interesi ukljuc¢uju kuhanje, igranje bridza,
putovanja i viezbanje. Udana je za dr.sc. Melvina Blechera
koji se bavi pravom intelektualnog vlasnistva, posebice u
podrug¢ju biotehnologije i medicine.
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Directors, and Board member of the Children’s Hospital
Foundation, the fund-raising arm of the hospital.

Prof. Dr. Hicks obtained a BSc. (Honours) in Physiology
and her MSc. in Biochemistry from the University of Lon-
don (UK), and a PhD in Physiology and Biophysics from
Georgetown University Medical School (USA). She has
over 80 peer-reviewed publications, and many books, in-
cluding Point-of-Care Testing and the Directory of Rare
Analyses. She also has served as editor of many journals.
Her academic and administrative interests include pediat-
ric reference values, point-of-care testing and strategic
and business planning.

Prof. Dr. Hicks is a Past President of the American Associa-
tion for Clinical Chemistry (AACC) and has served on its
Board of Directors. Within the AACC, she founded the Van
Slyke Foundation that is devoted to education and resear-
ch, as well as providing funds for young clinical chemists
to attend national meetings.

Prof. Dr. Hicks is the founder and Past President (two ter-
ms) of the International Association of Pediatric Labora-
tory Medicine. She was Chair of the Publications Division
of the International Federation of Clinical Chemistry and
Laboratory Medicine (IFCC), and introduced the IFCC Web-
site and the IFCC Journal together with Prof. Donald You-
ng. She was Treasurer and a Board member of the IFCC
from 2003-2005, and is the current President of the IFCC.
Prof. Dr. Hicks’ many honors include honorary member-
ships in the Association of Clinical Biochemists (UK), the
Israel Society of Clinical Biochemistry, the Portuguese
Association of Clinical Pathology and the Egyptian Socie-
ty of Laboratory Medicine. She has received three of the
AACC's national awards, and is frequently invited to speak
both nationally and internationally. She is the 2006 Awar-
dee of the Concustell Award from the Spanish Society of
Clinical Biochemistry and Pathology, and she will also be
given honorary membership in that society.

Her personal interests include cooking, playing bridge,
traveling and exercising. She is married to Melvin Blecher,
PhD, JD, who practices Intellectual Property Law, especial-
ly in Biotechnology and Medicine areas.
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11:30-12:15

Prof.dr.sc. Gérard Siest je profesor molekularne biologije
i biokemijske farmakologije na Fakultetu farmaceutskih
znanosti, Sveuciliste Henri Poincaré, Nancy, Francuska.
Profesor Siest je glavni urednik znanstvenog ¢asopisa Cli-
nical Chemistry and Laboratory Medicine te bivsi predsjed-
nik Medunarodnog saveza za klini¢ku kemiju i laboratorij-
sku medicinu (IFCC). Organizator je godisnjih sastanaka
Santorini Biologie Prospective Colloquia.

Profesor Siest je pocasni doktor znanosti Sveucilista Laval
te u Krakovu te dobitnik mnogih nagrada u dvadesetak
zemalja. Clan je glavnog odbora Francuskog druitva za
aterosklerozu te Medunarodnog drustva za farmakogeno-
miku (ISP), te kao ¢lan sudjeluje u projektu proteoma plaz-
me Organizacije za humani proteom (HUPO). Profesor Sie-
st je autor vise od 600 radova objavljenih u znanstvenim
casopisima.

11:30-12:15

Prof. dr.sc. Ana Stavljeni¢-Rukavina, lije¢nik i magistar
farmacije, specijalist medicinske biokemije, profesor Me-
dicinskog i Farmaceutsko biokemijskog fakulteta Sveuci-
lista u Zagrebu u mirovini, profesor Visoke zdravstvene
skole u Zagrebu, gostujuéi profesor Medicinskog fakulte-
ta Sveucilista u Splitu i Sveucilistu u Trstu.

Rodena 1939. godine u Dugoj Resi, zavrsila studij medicin-
ske biokemije na Farmaceutsko biokemijskom fakultetu

Plenary lecturers

Farmakogenetika, farmakogenomika i farmakoproteomika
kardiovaskularnih lijekova / Pharmacogenetics,
pharmacogenomics and pharmacoproteomics of
cardiovascular drugs

PL-3: Subota / Saturday, 21. 10. 2006.

Prof. dr. Gerard Siest

Professor Gérard Siest, Pharm D, PhD, is a professor of
molecular biology and biochemical pharmacology at the
Faculty of Pharmaceutical Sciences, University Henri Poin-
caré, Nancy.

He is the editor-in-chief of the scientific journal Clinical
Chemistry and Laboratory Medicine, and the past-preside-
nt of the International Federation of Clinical Chemistry
and Laboratory Medicine (IFCC). He has been the organi-
zer of the Santorini Biologie Prospective Colloquia.
Professor Siest is Doctor Honoris Causa, Laval and Krakow
Universities and a recipient of awards from twenty differe-
nt countries. He is the member fo the Board of the French
Atherosclerosis Society, the Board of the International So-
ciety of Pharmacogenomics (ISP), member of the Human
Proteomic Organization (HUPO) Plasma Proteome Proje-
ct. He is also the author of more than 600 publications in
peer reviewed journals.

Medicinska biokemija i laboratorijska medicina: pogled u
buduénost / Medical biochemistry and laboratory medicine:
future prospects

PL-4: Nedjelja / Sunday, 22. 10. 2006.

Prof. dr. Ana Stavljeni¢ Rukavina

Prof. Ana Stavljeni¢-Rukavina, physician and pharmacist,
specialist in medical biochemistry, retired professor at the
School of Pharmacy and Biochemistry, University of Zag-
reb, guest professor at the School of Medicine, University
of Split, and a professor at the College of Health Science
in Zagreb; guest professor at the University of Trieste

Born 1939 in Duga Resa, completed the study of medical
biochemistry at the Zagreb University School of Pharma-
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(1963.), studij medicine na Medicinskom fakultetu Sveu-
cilista u Zagrebu (1968.) postdiplomsko usavravanje u
Royal Postgraduate Medical School, London; NATO Ad-
vanced Study Institute and Simon Stevin Institute, Brugge
(1971., 1976., 1986.), doktorat medicinskih znanosti (1976.)
i specijalisticki ispit 1979. Od 1985. godine je redoviti pro-
fesor te od 1990. redoviti profesor u trajnom zvanju Sveu-
cilista u Zagrebu.

Tijekom 38 godina stru¢nog, znanstvenog i nastavnog ra-
da u Zavodu za dijabetes, endokrinologiju i metaboli¢ke
bolesti “Vuk Vrhovac”, Klinickom zavodu za laboratorijsku
dijagnostiku KBC Zagreb i Zavodu za kemiju i biokemiju
Medicinskog fakulteta u Zagrebu razvila je i organizirala
suvremenu laboratorijsku dijagnostiku, te dosegla vode-
¢e mjesto u edukaciji iz laboratorijske medicine u Hrvat-
skoj. Radom u medunarodnim znanstvenim i profesional-
nim udrugama doprinjela je harmonizaciji edukacije i
razvoju laboratorijske medicine u Europi. U razdoblju od
2000.-2001. obnasala duznost Ministra zdravstva.
Znanstveni i stru¢ni radovi (320 od ¢ega 140 u CC /SCl)
Ane Stavljeni¢ Rukavina nastali provedbom 23 znanstve-
na projekta su iz podru¢ja epidemiologije i patobiokemije
dijabetesa i poremecaja metabolizma lipida, istrazivanja
molekularne osnove ateroskleroze i kardiovaskularnih bo-
lesti, molekularne biokemije nasljednih i metaboli¢kih bo-
lesti. Vaznija otkri¢a su nove mutacije LDL receptor gena,
CSF gena i klastera gena odgovornih za razvoj ateroskle-
roze. Autor je sedam knjiga i 48 priloga u knjigama drugih
autora, te urednik 16 priru¢nika za postdiplomsku i trajnu
edukaciju. Sudjelujuci na brojnim medunarodnim kongre-
sima kao pozvani i uvodni predavac¢, kao organizator, ¢lan
znanstvenih i organizacijskih odbora stekla je znacajno
mjesto u medunarodnoj znanstvenoj zajednici.

Clan je upravnog odbora Foruma europskih druitava za
klinicku kemiju (FESCC) i savjeta Europskog drustva za
kvalitetu u zdravstvu (ESQH).

Clan je radne grupe za evaluaciju FP6 projekata i ¢lan je
Savjetodavnog odbora za FP7 znanstveni program Europ-
ske komisije.

Aktivni je ¢lan znanstvenih i stru¢nih drustava u Hrvatskoj
i svijetu; bila je predsjednica Hrvatskog drustva za huma-
nu genetiku HLZ, predsjednica Hrvatskog drustva medi-
cinskih biokemicara, predsjednica Hrvatske komore medi-
cinskih biokemicara u tri mandata, dopredsjednica Hrvat-
skog drustva za poboljsanje kvalitete zdravstvene skrbi,
¢lan upravnog odbora Drustva za aterosklerozu HLZ. Za
svoj je rad primila odli¢je zacasnog ¢lana HLZ.

Ordenom Danice Hrvatske s likom Rudera Bo3kovic¢a za
doprinos razvoju znanosti odlikovao ju je predsjednik RH
2006. godine.

0Od 1994. godine je redoviti ¢lan Medicinske akademije Hr-
vatske u okviru koje je sudjelovala aktivno u organizaciji
znanstvenih skupova Akademije te radu Glavnog odbora
Akademije u mandatu 2001.-2004.
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cy and Biochemistry (1963), 1968 completed the study of
medicine at the School of Medicine, University of Zagreb,
postgraduate studies at the Royal Postgraduate Medical
School (1971, 1976, 1986), London; NATO Advanced Stu-
dy Institute and Simon Stevin Institute, Brugge, PhD in
biomedicine (1976) and specialist of medical biochemistry
1979. Since 1985 full professor, since 1990 full professor for
life at the University of Zagreb.

During her 38 years long professional, scientific and acade-
mic experience at the Vuk Vrhovac Institute for Diabetes,
Endocrinology and Metabolic Diseases, as well as at the
Clinical Institute of Laboratory Diagnosis, Zagreb Univer-
sity School of Medicine and Clinical Hospital Centre, and
at the Department of Chemistry and Biochemistry at the
School of Medicine, University of Zagreb, she has develo-
ped and organized modern laboratory diagnostics and
also achieved the leading position in the laboratory medi-
cine educationin Croatia. Her work in international scienti-
fic and professional organizations has contributed to the
harmonization of the education and development of the
laboratory medicine in Europe. During the 2000-2001 she
was the Minister of health of the Croatian Government.
Scientific and professional papers (320 of which 140 are
in journals indexed in CC/SCI) of Prof. Stavljeni¢ Rukavina
are the result of the realization of the 32 scientific projec-
ts in the field of epidemiology and pathobiochemistry of
diabetes, lipid metabolism, molecular basis of atheroscle-
rosis and cardiovascular diseases, molecular biochemistry
of inherited and metabolic diseases.

Her most important scientific discoveries are new muta-
tions in LDL receptor gene, CSF gene and gene cluster res-
ponsible for the development of atherosclerosis. She is
the author of seven books and coauthor in 48 books, edi-
tor of 16 continuous education postgraduate textbooks.
Participating in many international congresses as invited
speaker, organizer, member of the scientific and organizi-
ng committies she has gained an important position in
the international scientific comunity. She is the member
of the FESCC Management Board (Forum of European So-
cieties of Clinical Chemistry) and Europe and Society for
Quality in Health (ESQH). She was involved in FP6 and FP7
scientific projects evaluation of the European Communi-
ty. She is the active member of national and international
scientific and professional societies; she was a chairperson
of the Human Genetics Society of the Croatian Medical As-
sociation, chairperson of the Croatian Society of Medical
Biochemists, chairperson of the Croatian Chamber of Medi-
cal Biochemists, vice-president of the Croatian Society for
Quality Improvement, member of the Management Board
of the Croatian Atherosclerosis Society of the Croatian Medi-
cal Association. For her accomplishments she was awarded
the honorary membership of the Croatian Medical Asso-
ciation. Stjepan Mesi¢, President of the Republic of Croatia
awarded Professor Ana Stavljeni¢ Rukavina an Order of the
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Pocetkom 2006. godine izabrana je za redovitog ¢lana
Svjetske akademije umjetnosti i znanosti (WAAS).

Uz znanstveni, struc¢ni i nastavnirad aktivno sudjeluje u ra-
du humanitarnih udruga Udrugu za zastitu zdravlja Zena i
vodeci programe zdravstvenog odgoja i promocije zdrav-
lia Zena i djece, ¢lan je udruge Europa Donna Hrvatska,
bila je ¢lan Odbora za javno zdravstvo Instituta otvoreno
drustvo (OSI-NY) u New Yorku 2002.-2005. za podrucje
sredisnje i jugoisto¢ne Europe (CEE/SEE).

Plenary lecturers

Croatian Morning Star with the image of Ruder Boskovi¢ for
her contribution to the development of science. Since 1994
she is a full member of the Academy of Medical Sciences
of Croatia, where she has as a member actively partici-
pated in organization of the scientific meetings of the
Academy as well as in the Management Board activities
during the 2001-2004. Full member of the World Academy
of Sciences and Arts (WAAS) since 2006.

Besides scientific, professional and teaching activities,
she actively participates in the work of humanitarian so-
ciety Association for Protection of Women'’s Health which
organizes education courses on prevention of diseases
that most often affect women. She was a member of
Sub-board for Public Health, Soros Open Institute New
York, for the Central and Southeast Europe region and is a
member of the Europa Donna Croatia Association.
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PL1

Ateroskleroza

Reiner Zeljko
Klinika za unutarnje bolesti, KBC Zagreb, Zagreb, Hrvatska

Ateroskleroza je upalni fibroproliferativni proces u kojem
sudjeluju stanice stijenke krvne Zile, poglavito endotelne
i glatke misi¢ne stanice te leukociti-monociti i T-limfoci-
ti, ali i trombouciti s tvarima koje proizvode, a koje poticu
medusobnu aktivnost i ostecenja stanica. Zbog toga do-
lazi do lokalnog zadebljanja stijenke arterije koje se nazi-
va aterom ili plak (francuski plaque - ploca, jer na stijenci
Zile ateroskleroti¢ne naslage cesto izgledaju kao masne
ploce). Aterom se sastoji od meke, kasaste jezgre gradene
iz lipida, poglavito kolesterola i raspadnutih stanica, koju
prekriva “kapa” sastavljena od izmijenjenih glatkih misi¢-
nih stanica i veziva, poglavito kolagena, elastina i muko-
polisaharida. Danas se smatra da aterogeneza zapocinje
poremecajem funkcije endotela uzrokovanim ¢imbeni-
cima rizika kao $to su hiperkolesterolemija, pusenje, hi-
pertenzija, hiperhomocisteinemija i poremecen meta-
bolizam glukoze. U sklopu poremecaja funkcije endotela
dolazi do povecane propusnosti endotela za serumske
lipoproteine i ostale sastojke plazme, sto je posredova-
no pomocu NO, PDGF, prostaciklinom, angiotenzinom-I|
i endotelinom. Takoder zbog aktivacije NF-kB dolazi do
ocitovanja adhezijskih molekula na endotelnim stanica-
ma ukljucujuci VCAM-1, ICAM-1 i selektine te do migracije
leukocita i monocita/makrofaga u subendotelni prostor,
s$to je pak posredovano oksidiranim LDL, MCP-1, PDGF i
MCSF. Nakon toga dolazi do migracije glatkih misi¢nih
stanica iz medije krvne Zile u intimu i njihovog umnoza-
vanja (to poticu PDGF i TGF-beta), aktivacije T-stanica (to
poticu TNF-alfa i IL-2), pretvaranja makrofaga pretrpanih
lipidima u tzv. “pjenaste stanice” (to poti¢u oksidirani
LDL, MCSF, TNF-alfa i IL-1) i nakupljanja trombocita, Sto
pak poticu ¢imbenici kao $to su tromboksan A2, tkivni
¢imbenik i drugi. Nakupljanje trombocita potice i to $to
hiperlipidemija, a osobito hipertrigliceridemija, potice
sintezu PAI-1 u endotelnim stanicama, a on igra vaznu
ulogu u aterogenezi, jer smanjuje fibrinoliticku aktivnost
i potice trombogenezu. Glatke misi¢ne stanice stvaraju
vezivnu kapu preko lipidne jezgre ateroma koja odvaja li-
pidnu jezgru od lumena krvne Zile i krvi. Niz ¢imbenika,
od kojih je najvazniji sastav ateroma, utjece na to hoce li
aterom ostati stabilan ili ¢e njegova kapa puknuti, pricem
dolazi do stvaranja tromba na tom mjestu. Do pucanja
kape ateroma poglavito dolazi zbog aktivacije makrofa-
ga (pod utjecajem upalnih stanica, osobito T-limofocita)
koji luce kovinoproteinaze (kolagenaze, elastaze) i druge
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PL1

Atherosclerosis

Reiner Zeljko
University Department of Medicine, Zagreb University Hospital Center,

Zagreb, Croatia

Atherosclerosis is an inflammatory fibroproliferative pro-
cess involving vascular wall cells, especially endothelial
and smooth muscle cells, leukocytes-monocytes and T
lymphocytes as well as platelets with the substances they
produce, which stimulate cellular interactivity and dam-
age. This leads to local arterial wall thickening known as
atheroma or plaque (Fr. plaque, flat area, because athero-
sclerotic deposits on vascular wall frequently look like
adipose plates). Atheroma consists of a soft, pulpy core
made of lipids, mainly cholesterol, and degraded cells,
covered with a “cap” consisting of altered smooth muscle
cells and connective tissue, mainly collagen, elastin and
mucopolysaccharides. It is currently considered that ath-
erogenesis begins with endothelial function impairment
caused by risk factors such as hypercholesterolemia,
smoking, hypertension, hyperhomocysteinemia and im-
paired glucose metabolism. The endothelial functional
impairment includes increased endothelial permeability
for serum lipoproteins and other plasma components,
which is mediated by NO, PDGF, prostacyclin, angioten-
sin-Il and endothelin. The activation of NF-xB entails
expression of adhesion molecules including VCAM-1,
ICAM-1 and selectins on endothelial cell surface, and
migration of leukocytes and monocytes/macrophages to
the subendothelial space, which is mediated by oxidized
LDL, MCP-1, PDGF and MCSF. This is followed by smooth
muscle cell migration from vascular media to the intima
and their proliferation (stimulated by PDGF and TGF-p),
T-cell activation (stimulated by TNF-a and IL-2), conver-
sion of lipid-laden macrophages to so-called foam cells
(stimulated by oxidized LDL, MCSF, TNF-a and IL-1), and
platelet accumulation stimulated by the factors such as
thromboxane A2, tissue factor, etc. Platelet accumulation
is also stimulated by the fact that hyperlipidemia, and hy-
pertriglyceridemia in particular, promote the synthesis of
PAI-1 in endothelial cells, and PAI-1 is known to play a ma-
jor role in atherogenesis by decreasing fibrinolytic activ-
ity and stimulating thrombogenesis. Smooth muscle cells
form a connective cap over the lipid core of atheroma,
thus separating the lipid core from the vascular lumen
and the blood. A number of factors, of which the com-
position of atheroma is of crucial importance, determine
whether the atheroma will remain stable or its cap will
sustain rupture to form a thromb at the site. Rupture of
the atheroma cap occurs primarily due to the activation
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proteoliticke enzime koji dovode do razgradnje vezivnog
tkiva kape ateroma i njenog pucanja. Pritom dolazi do
prodiranja krvi iz lumena Zile u aterom ili do krvarenja iz
vasa vasorum, a kako su lipidi iz jezgre ateroma i pjenaste
stanice izrazito trombogeni, nastaje tromb koji moze po-
vecati aterom, ali gdjekada i zacepiti arteriju, a potice se i
vazospazam. Trombogenezi doprinosi i tzv. tkivni ¢imbe-
nik iz stanica ateroma. S druge pak strane tromboza poti-
¢e upalni proces nastavljajuci opisana zbivanja, jer potice
izrazenost P selektina i liganda CD40 na povrsini trom-
bocita, a te molekule poti¢u novacenje leukocita i upal-
ni proces. Opisana zbivanja uzrokuju nestabilnu anginu
pektoris (ako tromb ne zacepi potpuno lumen koronarne
arterije) i akutni infarkt miokarda (ako dode do potpune
okluzije arterije), odnosno tzv. non-Q infarkt miokarda
(ako se radi o potpunoj, ali privremenoj i prolaznoj okluzi-
ji). Takvi se ateromi nazivaju nestabilnim ili vulnerabilnim.
Apoptoticka smrt stanica kao Sto su makrofazi i glatke
misi¢ne stanice takoder potice nestabilnost ateroma. Ne-
stabilni ateromi sadrze mnogo lipida, brojne upalne sta-
nice i imaju tanku vezivnu kapu koja sadrzi malo veziva.
Za razliku od njih, stabilni ateromi imaju debelu vezivnu
kapu, malu lipidnu jezgru i malo upalnih stanica. Premda
se smatra da samo mali broj ateroma u koronarnim arte-
rijama koji se uoce tehnikama vizualnog prikaza spada u
one nestabilne, upravo su oni odgovorni za vecinu pogi-
beljnih koronarnih zbivanja.

E-mail: zreiner@kbc-zagreb.hr

PL2

Pedijatrijska laboratorijska medicina: zasto
je drukcija?
Hicks Jocelyn

George Washington University School of Medicine, Washington, DC,
SAD

Veci dio svog radnog vijeka provela sam u djec¢joj bol-
nici, gdje sam se neposredno uvjerila kako “djeca nisu
tek male odrasle osobe”, nego predstavljaju raspon od
nedonoscadi do druge novorodencadi, dojenc¢adi, djece
u razvoju, mladezi i mladih odraslih osoba. Pred pedijatri-
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of macrophages (influenced by inflammatory cells, T lym-
phocytes in particular) that secrete metalloproteinases
(collagenases, elastases) and other proteolytic enzymes,
which in turn lead to degradation of the atheroma con-
nective cap and its rupture. This results in blood migration
from vascular lumen into the atheroma or in hemorrhage
from vasa vasorum; as the lipids from the atheroma core
and foam cells are extremely thrombogenic, a thromb is
formed which may enlarge the atheroma, or occasion-
ally occlude the artery, also stimulating vasospasm. The
so-called tissue factor from the cells of the atheroma
also contributes to thrombogenesis. On the other hand,
thrombosis stimulates inflammatory process by perpetu-
ating these events because it stimulates the expression of
P selectin and CD40 ligand on platelet surface, and these
molecules stimulate leukocyte recruitment and inflam-
matory process. All these events cause unstable angina
pectoris (in case of incomplete coronary artery lumen
occlusion by thrombus) or acute myocardial infarction
(complete arterial occlusion) or so-called non-Q myo-
cardial infarction (complete but temporary and transient
occlusion). This type is known as unstable or vulnerable
atheroma. Atheroma instability is also favored by apop-
totic death of cells such as macrophages and smooth
muscle cells. Unstable atheroma contains an abundance
of lipids and inflammatory cells, and has a thin connec-
tive cap containing some connective tissue. In contrast,
stable atheroma has a thick connective cap, small lipid
nucleus, and some inflammatory cells. Although only a
small proportion of coronary artery atheromas visualized
by imaging techniques are considered to belong to the
unstable form, they are responsible for the majority of
fatal coronay events.

E-mail: zreiner@kbc-zagreb.hr

PL2

Pediatric laboratory medicine: why is it

different?

Hicks Jocelyn

George Washington University School of Medicine, Washington, DC,
USA

Much of my career has been spent in a children’s hospital,
where | became acutely aware that ,children are not just
small adults”. They range from premature babies to other
neonates, infants, developing children, adolescents, and
young adults. There are many challenges for the pediatric
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jskim laboratorijem stoje mnogi izazovi, od potrebe za
primjenom malih uzoraka, promjene referentnih interva-
la s dobi, potrebe za brzim pretragama do izazova $to ih
postavljaju adolescenti te mogu¢nosti izvodenja pretra-
ga za geneticke i metaboli¢ne bolesti. Raspravljati ¢e se
o odgovorima na ove izazove, a oni obuhvacdaju ispravno
prikupljanje novorodenackih uzoraka, pitanja vezana uz
mali volumen krvi kod novorodencadi, dobnu raznovrs-
nost u pedijatriji, zbog ¢ega adolesenti predstavljaju iza-
zov u danasnjem okruZenju, testiranje uz bolesnika, te
kako pristupiti testiranju za metaboli¢ne bolesti.

E-mail: president@ifcc.org

PL3
Farmakogenetika, farmakogenomika i
farmakoproteomika kardiovaskularnih

lijekova

Siest Gérard

INSERM U.525, Université Henri Poincaré Nancy1, Nancy, Francuska

Kad statin ili diuretik dajemo skupini bolesnika, neki od
njih odgovaraju snizenjem kolesterola ili krvnog tlaka, a
drugi pak ne. U ove razli¢ite odgovore ukljuceno je pet
skupina gena:

— Prvu skupinu ¢ine geni koji reguliraju farmakokinetsko
ponasanje doti¢nog lijeka. Naj¢esce su tu upleteni ci-
tokrom P450 2D6 i C9-C19. Medutim, trebamo slijediti
ulogu prijenosnika, poglavito porodica ABC.

- Druga vazna skupina su farmakoloski ciljni geni uz re-
ceptore i enzime koji imaju glavnu ulogu u genetskoj
raznolikosti koja se ocituje kod statina ili antihiperten-
zivnih lijekova.

- Ipak, ne smijemo zaboraviti gene uklju¢ene u pato-
logije koje mijenjaju metabolicke cikluse, fizioloske
i ¢cimbenike okolisa u regulaciji ekspresije ovih gena.
Razvoj podrucja farmakogenomike kroz koncept bio-
logije sustava treba isto tako obuhvatiti i proteome.

- Mnogi proteini ili peptidi izravno su odgovorni za ra-
znolikost odgovora na terapijsku intervenciju. Poli-
morfizam apoE mogao bi biti dobrim modelom za
objasnjavanje — kroz razlicite biofizikalne strukture
izoforma (farmakogenomika i farmakoproteomika)

Pediatric laboratory medicine: why is it different?

laboratory, from the need to use small samples, chang-
ing reference intervals with age, the necessity for rapid
testing, the challenges of adolescents, and the ability to
test for genetic and metabolic diseases. The answers to
these challenges will be discussed. They include proper
collection of neonatal specimens, issues of the small
blood volume of neonates, the age diversity in pediatrics,
why adolesents are challenging in today’s environment,
Point-of-Care testing, and how to approach testing for
metabolic diseases.

E-mail: president@ifcc.org

PL3

Pharmacogenetics, pharmacogenomics
and pharmacoproteomics of cardiovascular
drugs

Siest Gérard

INSERM U.525, Université Henri Poincaré Nancy 1, Nancy, France

When we are giving a statin or diuretic drug to a group of
patients,someareresponding by adecreasein cholesterol
or blood pressure but others do not. Five groups of genes
are involved in these different responses :

— The first one are the genes regulating the pharmaco-
kinetic behaviour of the drug. Cytochrome P450 2D6
and C9-C19 are the most frequently involved. But we
have to follow the role of the transporters, particu-
larly the ABC families.

- The pharmacological targets genes are the second
important group with the receptors and the enzymes
which play the major role in the genetic variability
found with statins or antihypertensive drugs.

- Yet we should not forget the genes implicated in
the pathologies modifying the metabolic cycles, the
physiological and environmental factors in the reg-
ulation of the expression of these genes. The evolu-
tion of the field of pharmacogenomics through the
concept of system biology should also include the
proteomes.

- Many proteins or peptides are directly responsible
for the variability in the response to therapeutic in-
tervention. ApoE polymorphism could be a good
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Pharmacogenetics, pharmacogenomics and pharmacoproteomics of cardiovascular drugs

- razli¢itih u¢inaka mnogih lijekova ili prehrambenih
sastojaka.

E-mail: Gerard.Siest@pharma.uhp-nancy.fr

PL4
Medicinska biokemija i laboratorijska

medicina: pogled u buduénost

Stavljeni¢-Rukavina Ana

HKMB i Diagnosis Centar, Zagreb, Hrvatska

Posljednja desetlje¢a obiljezena su znacajnim promje-
nama u pobolu i smrtnosti u Citavom svijetu: ekonomski
razvijene zemlje su sve viSe pod pritiskom epidemija za-
raznih bolesti poput SARS, pti¢je gripe, drugih virusnih
bolesti, infekcija rezistentnim sojevima bakterija ili TBC,
te AIDS/HIV, a zemlje u razvoju ili nerazvijene uz posto-
jece zarazne bolesti pokazuju vedi pobol od kroni¢nih
nezaraznih bolesti, medu kojima prevladava dijabetes.
Ekonomski razvoj zemlje je nepobitno povezan sa zdrav-
liem ljudi pa je investicija u zdravlje ujedno investicija u
ekonomski razvoj isto koliko i poboljsanje pokazatelja
zdravstvenog stanja stanovnistva. U ciljevima milenijskog
programa Svjetske zdravstvene organizacije tezZiste se
stavlja na pravo na zdravlje osobito vulnerabilnih skupina
pa se od zemalja ¢lanica o¢ekuje da takav program pro-
vedu u svojoj nadleznosti. Kako se globalne promjene u
pobolijevanju i Sirenju bolesti mogu odraziti na laborato-
rijsku medicinu s organizacijskog, stru¢nog i znanstvenog
pogleda te razvoja discipline u buduénosti? Znanstvena
dostignuca u podru¢ju tehnologijskog razvoja dijagno-
stickih disciplina omogucuju buducnost laboratorijskoj
medicini, osobito u podru¢ju rjeSavanja javnozdravstve-
nih problema te u novoj disciplini javhog zdravstva na-
zvanoj pokret za promicanje zdravlja. Nove tehnologije
potaknute minijaturizacijom strojeva, povecanjem rad-
nog kapaciteta dijagnostickih instrumenata i napretkom
u primjeni genomike u dijagnostici znacajno povecavaju
ulogu dijagnostickih disciplina u zdravstvenom sustavu.
One omogucavaju dosad nevidenu brzinu postupka, sve
vise dijagnostickih postupaka uz bolesnika, dok novi bio-
markeri vode ka jednom od ciljeva suvremene medicine,
tzv. personaliziranoj zdravstvenoj skrbi. Nove moguc¢nosti
razvoja biomarkera za infektivne bolesti, geneticki uvjeto-
vane bolesti, molekularnu onkologiju, farmakogenomiku
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model explaining - through different biophysical
structure of the isoforms (pharmacogenomics and
pharmacoproteomics) - the different effects of many
drugs or dietary compounds.

E-mail: Gerard.Siest@pharma.uhp-nancy.fr
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Medical biochemistry and laboratory

medicine: future prospects

Stavljeni¢-Rukavina Ana

CCMB and Diagnosis Center, Zagreb, Croatia

The last decades have been characterized by considerable
changes in the morbidity and mortality rates worldwide;
industrialized countries are increasingly burdened with
the epidemics of infectious diseases such as SARS, avian
influenza, other viral diseases, infection with resistant
bacterial strains or tuberculosis, and AIDS/HIV, whereas
developing and less industrialized countries show an ever
greater morbidity of chronic noncommunicable diseases,
primarily diabetes, in addition to the existing infectious
diseases. The economic development of a country is
closely related to human health, thus investment in
health means investment in economy and improvement
in the indicators of the population health state. The goals
posed by the millennium program of the World Health
Organization are focused on the right to health with
special reference to the vulnerable population groups.
Member countries are expected to implement the
program by their authorities. What might be the impact of
global changes in the prevalence and spread of diseases
on laboratory medicine from the structural, professional
and scientific aspects, and on the overall discipline
development in the future? Scientific achievements in
the field of technological development of diagnostic
disciplines ensure the future of laboratory medicine,
especially in the solving public health problems as well
as in the new public health discipline referred to as the
movement of health promotion. New technologies incited
by miniaturization of devices, extended performance
of diagnostic instruments and advancement in the
diagnostic use of genomics have significantly increased
the role of diagnostic disciplines in the health care
system. They have enabled an unprecedented rapidity
of procedures and an increasing proportion of point-of-
care testing, whereas novel biomarkers lead to one of the
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te prediktivnu medicinu stavljaju in vitro dijagnostiku u
sredi$nji dio zdravstvenog sustava. Razvoj biomarkera za
personaliziranu medicinu dovodi dijagnosticku industriju
blize farmaceutskoj, jer je osnovni cilj jedne i druge pra-
titi odgovarajuéim novim biomarkerima izbor odgovara-
jucegq lijeka, odgovor na njegovu primjenu u postizanju
dobrog ishoda za pojedinog bolesnika. Zato se ubuduce
ocekuje promjena odnosa izmedu strucnjaka laboratorij-
ske medicine, proizvodaca dijagnostickih testova i pro-
izvodaca lijekova. Novi biomarkeri ¢e usmjeravati razvoj
lijekova, klinicka istrazivanja, pracenje i evaluaciju ishoda
te doprinijeti time afirmaciji medicine zasnovane na do-
kazima. Primjena laboratorijske medicine zasnovane na
dokazima je ekonomski zahtjevna te u cilju snizavanja
troskova u zdravstvu postoji jasna tendencija proizvodaca
dijagnostickih proizvoda da harmoniziraju svoje proizvo-
de, $to omogucava nizu cijenu uz kvalitetniju primjenu u
svim dijelovima svijeta. Globalizacija trzista vodi pak ka
promjeni organizacije laboratorijske dijagnostike u dva
smjera: primjene iste uz bolesnika odnosno konsolidaciji
velikih laboratorija s obzirom na tehnologije, a ne isklju-
¢ivo specijalnosti i subspecijalnosti struka. Zahtjevni novi
tehnoloski procesi, globalizacija znanja, brza izmjena no-
vih spoznaja zahtijevaju promjene u izobrazbi stru¢njaka-
specijalista laboratorijske medicine. CjeloZivotno ucenje,
primjena e-edukacije (e-learning), dobivanje i produza-
vanje ovlastenja za odredene specificne dijagnosticke
postupke su zahtjevi bez kojih se ne mogu kompetentno
obavljati profesionalne obveze. | kona¢no laboratorijski
stru¢njaci ubuduce e sve vise biti promicatelji svojih pro-
fesionalnih vjestina u komunikaciji s bolesnicima ili sve-
ukupnom javnoscu, sto im postavlja zadacu svladavanja
novih komunikacijskih vjestina.

E-mail: ana.stavljenic-rukavina@zg.htnet.hr
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major goals of current medicine, i.e. personalized health
care. The new developments in the field of biomarkers
for infectious diseases, genetic diseases, molecular
oncology, pharmacogenomics and predictive medicine
put the in vitro diagnosis in the very center of the
health care system. The development of biomarkers for
personalized medicine brings diagnostic industry closer to
pharmaceutical industry because both of them primarily
tend to follow proper drug choice and therapeutic
response leading to favorable outcome in a particular
patient by use of appropriate new biomarkers. Thus, the
relationships between laboratory medicine professionals,
diagnostic test manufacturers and drug manufacturers
are expected to undergo modifications in the future. The
new biomarkers will direct the development of drugs,
clinical trials, follow up and outcome evaluation, and
will contribute to the recognition of evidence based
medicine. The use of evidence based laboratory medicine
is economically demanding, therefore there is clear trend
among diagnostic product manufacturers to harmonize
their products, thus allowing for cost reduction along
with their high quality utilization all over the world, all
this in order to reduce the cost of health care in general.
Market globalization, in turn, will entail dual changes in
the structure of laboratory diagnosis, i.e. use of point-
of-care testing and consolidation of large laboratories in
terms of technology rather than exclusively specialties
and subspecialties. The novel demanding technological
processes, globalization of knowledge, and fast exchange
of new concepts require modifications in the education
of laboratory medicine professionals. Life-long learning,
use of e-learning, licensing and relicensing for particular
specific diagnostic procedures are the requirements
without which professional commitments cannot be
competently performed. And the last but not the least,
in the future, laboratory professionals will increasingly
take the role of their professional skill promotors in their
contact with patietns or the public in general, imposing
the need of mastering some new communication skills.

E-mail: ana.stavljenic-rukavina@zg.htnet.hr
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Centri izvrsnosti u klinickoj kemiji i
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Mdiller Mathias

Institute of Laboratory Diagnosis, Emperor Franz Josef Hospital, Be¢,
Austrija

Postoji suglasje o tome da medicinski laboratoriji trebaju
biti centri izvrsnosti u dijagnosti¢kom procesu kroz trajnu
komunikaciju s klini¢arima i bolesnicima. Medutim, iako
polaze s vrlo bliskih polazista (naime, bolesnika), lijecnici
i laboratorijski stru¢njaci se tijekom radnog dana obi¢no
uvelike razilaze zbog nedostatka komunikacije i uzajam-
nog uvazavanja. To se moze opisati kao dinami¢ni kaotic¢ni
proces gdje se zapravo bliske pocetne tocke ekspo-
nencijalno razilaze. S jedne strane, lijecnici kao oni koji
spasavaju Zivote ne znaju $to zapravo mogu ocekivati od
medicinskog laboratorija i koja je korist od njihovih zahtje-
va za laboratorijske pretrage. Stoga njihova ocekivanja
Cesto ostaju bez odgovora pa su lijecnici ¢esto skloni ne
uzimati laboratorij i njegovo osoblje sasvim ozbiljno. S
druge strane, upravljanje kvalitetom, kontrola kvalitete i
unutarnji proces optimiranja sve vise postaju za mnoge
klinicke kemicare prvenstveni cilj njihovog rada. Tako se
zanemaruje ¢injenica da se 93% laboratorijskih pogrjesaka
dogada u prijeanalitickom ili poslijeanalitickom dijelu
dijagnosti¢kog procesa. Danas samo 7% grjeSaka nastaje
u specificnim laboratorijskim procesima. Potrebna je bolja
organizacija i u¢inkovitost laboratorija kako bi se smanjio
broj radilista i rabili konsolidirani suvremeni analizatori,
te tako izbjeglo ili na najmanju mjeru svelo cijepanje
uzoraka i raspodjela poduzoraka. Tako ¢e laboratorijska
sluzba moci poboljsati vrijeme potrebno od primitka
uzorka do izdavanja nalaza, te bolje iskoristiti raspolozivo
osoblje. Reorganizacija temeljnog slijeda radnih opera-
cija omogucava primjenu novih tehnologija i inovacija
u dijagnostickom laboratoriju. Organizacija laboratori-
ja moze se definirati kao “Ciniti pravu stvar na ispravan
nacin”. Izgledi da se prava stvar ucini na ispravan nacin
su vedi ako su u laboratorijima ugradeni ne samo kontro-
Ini sustavi za tehnicki proces, nego i kontrolni sustavi za
tumacenje rezultata te za donosenje odluka (postavljanje
dijagnoze). Kroz ucinkovitost unutarnjih operacija moze
se poboljsati kvaliteta skrbi za bolesnika, poja¢avanjem
interakcije s bolesnicima i klinicarima (npr. pribivanje
klinickim vizitama i sastancima). Laboratorijski stru¢njaci
¢e morati izgraditi mrezu od laboratorija prema klini¢kim
odjelima uza strogo utvrdene odgovornosti ukljucujudi
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Mdiller Mathias

Institute of Laboratory Diagnosis, Emperor Franz Josef Hospital, Vienna,
Austria

There is agreement that medical laboratories have to
be Centers of Excellence in the diagnostic process by
continuous communication with clinicians and patients.
However, during the clinical working day, physicians and
laboratorians, although they are starting from very close
points (namely, the patient), usually diverge intensely due
to the lack of communication and mutual appreciation.
This can be defined as a dynamic chaos-process when two
arbitrarily close starting points diverge exponentially. On
the one hand, physicians being in the role of life-savers,
do not know what they can really expect from the medical
laboratory and what is the benefit of their lab requests.
Therefore, their expectations are often not answered and
the physicians tend to take the laboratory and its staff not
really serious. On the other hand, for many of the clinical
chemists quality management, quality control, internal
process optimization become ever more the primary goal
in their doing. Thereby, the fact is neglected that 93%
of laboratory errors occur either in the preanalytical or
postanalytical part of the diagnostic process. Nowadays,
only 7% of errors occur in laboratory specific processes.
Improved laboratory organization and efficiency are
necessary to reduce the number of work-stations and to
use consolidated modern analyzers to avoid or minimize
sample splitting, distribution of subsamples. Thus, the
laboratory service can improve the turnaround times
and use the personnel more efficiently. Reorganization
of the basic workflow allows for implementation of new
technologies and innovations in the diagnostic laboratory.
Laboratory organization can be defined as “doing the right
thing right”. The chance of doing the right thing right is
greater if not only technical process control systems but
also control systemsfordatainterpretation and fordecision
(diagnosis) making are implemented in the laboratories.
By efficiency of internal operations, the quality of patient
care can be improved by extending the interaction with
patients and clinicians (e.g., attending clinical rounds and
clinical staff meetings). Laboratorians will be obliged to
buildanetworkfrom thelaboratory to clinical departments
with a strict responsibility including diagnostic strategies,
specimen collection, transportation, measurement,
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dijagnosticke strategije, prikupljanje uzoraka, prijenos
uzoraka, mjerenje, sastavljanje izvje$¢a i tumacenje rezul-
tata pomocu rac¢unalnih on-line sustava. Oni moraju biti
ravnopravni partneri klini¢carima u visedisciplinskom mo-
delu uskladene skrbi. Dobro zamisljena (re)organizacija
laboratorija, gdje su lijecnici i laboratorijski stru¢njaci
povezani i djeluju zajednicki, povecava dijagnosticku
vrijednost laboratorija kao dijagnostickog centra izvrs-
nosti. Uz ovakav koncept laboratorijski stru¢njaci nece
biti samo uspjesni upravljaci ljudskim, nov¢anim i radnim
resursima, nego ce isto tako davati stru¢no dijagnosticko
misljenje u okviru skrbi za bolesnika, kako bi se odrzali u
okruzenju usredotoc¢enom na kliniku i bolesnika koje trazi
interdisplinsko poznavanje velikih nacela fiziologije i pa-
tofiziologije, kao i spremnost za prihvacanje odgovornos-
ti za donesene odluke, sto sve proizlazi iz takvih aktivnih
interaktivnih odnosa.

E-mail: mathias.mueller@wienkav.at
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reporting and interpretation of results with on-line
computer systems. They have to be adequate partners
to clinicians in a multidisciplinary model of coordinated
care. A well considered laboratory (re)organization, in
which physicians and laboratorians are connected and
brought together, increases the diagnostic value of the
laboratory as a diagnostic center of excellence. With such
a concept, the laboratorians will not only be successful
managers of human, fiscal and operational resources but
will also provide patient care diagnostic expertise in order
to survive in a clinical and patient oriented environment
that demands interdisciplinary knowledge of the great
principles of physiology and pathophysiology as well as
readiness to accept the responsibility for the decisions
made, resulting from such active interactions.

E-mail: mathias.mueller@wienkav.at
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odjelimai podrucjem Bonini Pierangelo

Bonini Pierangelo Laboratorio S.p.A. Universita Vita-Salute San Raffaele, Milan, Italy

Laboratorio S.p.A. Universita Vita-Salute San Raffaele, Milano, Italija

Laboratorijska medicina sastoji se od mnostva razlic¢itih
disciplina: Klinicke biokemije, Klinicke mikrobiologije,
Klini¢cke molekularne laboratorijske biologije, Hematologi-
je itd. Ove discipline imaju razli¢itu kulturalnu osnovu, ali
se u smislu prakti¢cnog organiziranja kao pomo¢ medi-
cinskim strukama mogu ujediniti u Odjel laboratorijske
medicine. Puno je valjanih razloga za spajanje razlicitih
disciplina u jedinstven odjel. Zapravo, Odjel laboratorijs-
ke medicine 1) poboljsava organizaciju sluzbe za boles-
nika (upravljanje sluzbom za uzimanje uzoraka, pripremaii
dostavljanje laboratorijskih nalazaitd.; 2) olakSava kontakt
s bolesnicima; 3) olaksava objedinjavanje razlic¢itih analita
za istoga bolesnika na znatno bolji nac¢in u vidu “medi-
cinskih bioloskih biljega”; 4) olaksava povezivanje izmedu
LIS (laboratorijski informacijski sustavi) i HIS (bolnicki in-
formacijski sustavi), te tezi ka stvaranju HER (elektronski
zdravstveni zapis). Sve to pak poboljsava kvalitetu usluge
za bolesnika i snizava troskove. Promjena u scenariju zdra-
vstvenih sustava Sirom svijeta pogoduje objedinjavanju
razli¢itih klinicko laboratorijskih disciplina u Odjel labo-
ratorijske medicine. Pritom u obzir treba uzeti slijedece:
1) troskovi tehnologije te potrebna visoko specificna

Laboratory Medicine is composed of many different
disciplines: Clinical Biochemistry, Clinical Microbiology,
Clinical Molecular Biology Laboratory, Hematology, etc.
These disciplines have a different cultural background
but, from the practical organization of medical assistance,
they can be unified in a Department of Laboratory
Medicine. There are many good reasons for connecting
the various discipline into a unique department. In
fact, a Department of Laboratory Medicine 1) improves
organization of the service for the patient (management
of the blood sampling service, preparation and delivery
of lab reports etc.; 2) facilitates contacts with patients; 3)
facilitates integration of various analytes in a single patient
into a more elaborated concept of “medical biomarkers”;
4) facilitates connection between the LIS (Laboratory
Information Systems) and HIS (Hospital Information
Systems) and trend towards the creation of HER (Electronic
Health Record). All these points result in improvement of
the quality of service for patient and reduction of costs.
The change of the scenario in health care systems all over
the world adds something more in favor of the integration
of various clinical laboratory disciplines into a Department
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specijalisticka znanja u novim podrucjima laboratorijske
medicine (npr. molekularna biologija) postaju preprekom
za manje laboratorije i Sirom svijeta dovode do promjena
u organizaciji laboratorija, od stapanja manjih laboratorija
do pretvaranja manjih laboratorija u centre za uzimanje
krvi koji te uzorke 3alju na obradu u vece laboratorije (la-
boratorijska sluzba). Cilj ove nove organizacije laborato-
rija je s jedne strane potreba za dostupnosti usluge sto
blize mjestu stanovanja ili rada bolesnika, a s druge strane
iskoristavanje prednosti Sto ih pruzaju sofisticirane i skupe
tehnologije i znanja koja su financijski nedostupna man-
jim laboratorijima; 2) velik napredak u nekim podru¢jima
biomedicinskih znanosti (poglavito poznavanje geneticke
osnove mnogih bolesti te moguc¢nost zaustavljanja ili
odgadanja nastupa bolesti kroz odgovarajuc¢e promjene
nacina zZivota i prehrambenih navika) otvaraju vrata novoj
razdoblju prediktivne/preventivne medicine gdje ¢e, kako
se ocekuje, laboratorijska medicina imati vaznu ulogu.
Napredak u farmakogenomici drugi je vazan vid persona-
lizirane medicinske pomoci. Kako bi laboratorijska medi-
cina prezivjela ove velike promjene i uspjesno se suocila
s izazovima buducnosti potrebne su znatne promjene u
njezinu ustroju, uza stvaranje mreze klinickih laboratori-
ja organiziranih u odjele, dobro povezane s istrazivackim
institutima, koja ce isto tako biti sposobna iskoristiti pred-
nosti $to ih donosi napredak u informacijskoj tehnologiji
i digitalna revolucija. Opisuje se iskustvo bolnice San Ra-
ffaele u ovom podrugju.

E-mail: bonini.pierangelo@hsr.it

S0-3
Trajna izobrazba: zalog za buduénost

struke

Blaton Victor

KU-Leuven, Department of Clinical Chemistry, Brugge, Belgija

Kad se govori o kvaliteti u klini¢koj i laboratorijskoj medici-
ni, teZiste se obi¢no stavlja na analiti¢ki proces. Medutim,
dobra struc¢na kvaliteta zapocinje najboljom izobrazbom.
U pokusaju opisa obrazovanja i usavravanja u laborato-
rijskoj medicini u Europi i u staroj Europskoj Uniji zabilje-
zene su velike razlike u naginu usavrsavanja ovih strucnja-
ka. Taj pregled je pokazao kako manje od jedne trecine
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of Laboratory Medicine. In this respect, the following
points should be taken in consideration: 1) the costs of
technology as well as the need of very deep specialist
competences in the new areas of laboratory medicine
(e.g., molecular biology) are becoming prohibitive for
small laboratories and provoke, all over the world, various
changes in the organization of laboratories ranging from
consolidation of small laboratories to the transformation
of small laboratories into blood sampling centers referring
patient samples to be processed at a larger laboratory (lab
service). The aim of this new organization of laboratories
is the need to keep the service as close as possible to
where the patients live and/or work on the one hand, and
to take advantage of the sophisticated and expensive
technologies/competences not affordable in a small lab
on the other hand; 2) the great progress in some areas of
biomedical sciences (mainly the knowledge of the genetic
background of many diseases as well as the possibility of
stopping or delaying the onset of a disease through an
appropriate change in lifestyle/dietary habits) open the
door for a new era of predictive/preventive medicine
where laboratory medicineis expected to play a majorrole.
The progress in pharmacogenomics is another important
aspect of the personalization in medical assistance. For
laboratory medicine to survive these major changes and
to successfully face the challenges of the future, major
structural changes are needed with creation of a network
of clinical laboratories, organized in departments, well
linked to research institutes and able to take advantage
also from the progress in information technology and
digital revolution. The experience of the San Raffaele in
this area will be reported.

E-mail: bonini.pierangelo@hsr.it
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Continuing Education; A pledge of the

Profession Future

Blaton Victor

KU-Leuven, Department of Clinical Chemistry, Brugge, Belgium

When quality is referred to in clinical and laboratory
medicine, the focus is mainly on the analytical process.
However good professional quality starts with the best
education.

In an attempt to describe the training and education as-
pects of Laboratory medicine in Europe and in the old
European Union, it was noticed that large differences ex-
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zemalja ¢lanica i ustanova ¢lanica FESCC/IFCC poklanja
duznu pozornost obrazovanju ili ga nudi. Ishod nije donio
ujednacene uvjete, jer svaka zemlja regulira zdravstvo na
svoj nacin, ovisno o svom vlastitom povijesnom razvoju,
potrebama, drustvenim pogledima i financijskim mogu¢-
nostima. Iz svih tih preglednih istrazivanja izveli smo neke
zakljucke. Potrebno je propisno fakultetsko obrazovanje
prije pristupanja izobrazbi za odredeno zvanje, te se Cini
neophodnim postojanje regulirane izobrazbe u zvanju.
Programi izobrazbe zahtijevaju zlatni standard koji ¢e slu-
Ziti kao vodilja za izobrazbu za doti¢no zvanje; ukljucena
bi trebala biti i izobrazba iz upravljanja, dok bi ispiti mogli
pomoci u poboljsanju kvalitete tog obrazovanja. Trajna
izobrazba danas predstavlja pravi izazov i glavni zadatak
u nasoj struci. Koji su ciljevi nase trajne izobrazbe? Prven-
stvena namjera je uciniti laboratorijskog stru¢njaka jo$
strucnijim na postoje¢em radnom mjestu; to je istodobno
proces zamisljen kao pomo¢ laboratorijskim stru¢njacima
da se prilagodavaju promjenama i u njima sudjeluju. Eu-
ropa ima dugu tradiciju i povijest obrazovanja, fakulteta,
visokih $kola i sveucilista, kroz stoljeca, a znanost i bioke-
mija takoder se di¢e najduzom tradicijom. FESCC se ovim
tradicijama sluzi za poducavanje u struci kroz ljetne skole
i tecajeve. FESCC je isto tako kao cilj postavio prikupljanje
i Sirenje smjernica i modela za poslijediplomsko obrazo-
vanje i akreditaciju. Uz to, cilj je okupiti medicinsko i znan-
stveno poslijediplomsko obrazovanje laboratorijskih spe-
cijalista u suradnji s UEMS. Tjesnji kontakt medu nacional-
nim drustvima rezultirao je usporedivim programima za
poslijediplomsko obrazovanje te vrlo sli¢nim sadrzajem i
prakti¢nim radom u struci. Tijekom posljednjih deset go-
dina provedene su mnoge aktivnosti na podrucju sustava
kvalitete medicinskih laboratorija, uz potporu nadolaze-
¢eg medunarodnog standarda ISO pod naslovom Uprav-
lianje kvalitetom za medicinski laboratorij. ISO 15189 je
dokument od velike vaznosti za kvalitetan razvoj sustava
kvalitete i akreditacije medicinskih/klini¢ckih laboratorija.
FESCC organizira trajne Poslijediplomske tecajeve iz kli-
nicke kemije, poglavito u IU Centru u Dubrovniku. FESCC
je zaokupljen harmonizacijom nase struke u Europi u skla-
du sa SZO, osobito u podrucju izobrazbe, usavrsavanja i
akreditacije, Sto ¢e omoguciti fleksibilnost unutar Europe.
Harmonizacija izobrazbe u Europi je tezak zadatak; lak3e
Ce biti postici ujednacenost izobrazbe. Standardni nastav-
ni plan treba postati minimalnim zahtjevom za lokalnu
primjenu. Poslijediplomska izobrazba u laboratorijskoj
medicini treba biti opé¢a uz naknadno subspecijalisticko
usavriavanje. Nasa struka je multidisciplinske naravi i mi
moramo okupljati medicinske stru¢njake i znanstvenike
te jedni i drugi trebaju prodi zajednicku izobrazbu. IFCC i
FESCC trebaju zajednicki raditi na standardiziranim smjer-
nicama za izobrazbu. Bududi skupovi koji ¢e se baviti ne-
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isted in the way professionals are being trained. A survey
showed that less than one third of the different Member
Societies and corporate members of FESCC/IFCC paid
real attention to, or offered education. The outcome did
not give a uniform pattern, since every country regulates
health care in its own way, according to its own historical
development, needs, social vision and their own finan-
cial possibilities. From all surveys we have been drawn a
number of conclusions. Proper university training is re-
quired before entering vocational training and regulated
vocational training seems to be necessary. The training
programmed needs a golden standard indicative guide
to the vocational training, management training should
be included and examinations may help in improving the
quality of the education.

Continuous education is now a days a real challenge and
a main task in our profession. What are the goals of our
continuous education? The primary purpose is to make
laboratory professional more competent in their existing
employment, it is at the same time a process designed
to assist laboratory professionals to adapt to and to take
part in changes. Europe has a long tradition and history
in educations, schools, colleges and universities for cen-
turies and also science and biochemistry have longest
traditions. FESCC (The Forum of the European Societies in
Clinical Chemistry) is using these traditions to teach the
profession in summer schools and courses.

The aim of FESCC is also to collect and to disseminate
guidelines and models for postgraduate training and ac-
creditation. The goal is also to get together the medical
and scientific postgraduate training of laboratory special-
ist in co-operation with UEMS. Closer contacts between
the national societies have resulted in comparable pro-
grams for postgraduate training and close similarity of
contents and practice of the profession. During the last
ten years many activities have taken place in the field
of quality systems of medical laboratories and support-
ed the forthcoming international ISO standard. “Quality
management for the medical laboratory”. ISO 15189 is a
document of great importance for the development of
quality of quality systems and accreditation of medical/
clinical laboratories.

FESCC organize continuous Postgraduate courses in clini-
cal chemistry especially in the IU-centre of Dubrovnik.
FESCC is occupied with the harmonization of our pro-
fession in Europe in accordance with WHO, especially in
education, training and accreditation enabling flexibility
within Europe.

Harmonization of education in Europe is difficult; equiv-
alence of training may be more achievable. A standard
syllabus should be a minimum requirement for local use.
Post graduate training in laboratory medicine should be
general with sub-specialty training later on. Our profes-
sion has a multidisciplinary aspect and we need medi-
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rijeSenim pitanjima i osigurati plodne rasprave trebali bi
dovesti do novih inicijativa za budué¢nost.
E-mail: victor. blaton@skynet.be

S0-4
Simpozij s razlogom
Topic Elizabeta

Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Svako razdoblje razvoja medicinske biokemije i profesije
u pojedinoj zemlji obiljezavaju nove spoznaje, napredak
znanosti i struke, ali i osobe. Jedno od drugog je cesto
nemoguce odvojiti. Ovaj je simpozij organiziran u povodu
40godinaznanstvenogradajednogaodzasluznih ¢lanova
Hrvatskoga drustva medicinskih biokemicara, no umjesto
0 osobi u ovom prilogu simpoziju biti ¢e vise rijeci o raz-
voju znanstvene podloge medicinske biokemije i njenom
razvoju u Hrvatskoj tijekom tog razdoblja. Razvoj biomed-
icinske znanosti je neprijeporno u tom razdoblju pokazao
eksponencijalni rast u nizu podrucja vaznih za medicinsku
praksu. Kroni¢ne nezarazne bolesti: dijabetes, bolesti srca
i krvnih zila, cerebrovaskularne bolesti, rijetke nasljedne
bolesti, okolisnim ¢imbenicima uzrokovane bolesti uz
maligne su tijekom svih proteklih 40 godina bile izazov
znanstvenicima u traganju za etioloSkim ¢imbenicima,
pronalascima dijagnostickih metoda za njihovo rano
prepoznavanje ili prepoznavanje rizi¢nih ¢imbenika koji
do njih dovode, kao i ustrajnom trazenju novih metoda
lijecenja. Ako je dijabetes vec sredinom Sezdesetih godina
prosloga stolje¢a prepoznat kao javnozdravstveni prob-
lem u Hrvatskoj, to se s pravom moze pripisati iznimnom
timu struc¢njaka i znanstvenika na ¢elu s profesorom Zden-
kom Skrabalom, u kojem se njeguje multidisciplinarnost i
zato je razumljivo da se medicinska biokemija i stru¢njak
iz toga podrucja u takovom timu razvija do prepoznatog
znanstvenika u slijedec¢ih 15 godina. Dr. Ana Stavljeni¢-
Rukavina je svojim znanstvenim radom u tom prestiznom
timu razvijala nove metode za otkrivanje dijabetesa i kom-
plikacija te bolesti, koje su prepoznate u medunarodnim
razmjerima. Sudjelovanjem u European Group for the
Study of Diabetes Epidemiology Svjetske zdravstvene
organizacije i medunarodnim projektima poput Multina-
tional Study of Vascular Complications in Diabetes, opet u
multidisciplinarnom timu Zavoda za dijabetes “Vuk Vrho-
vac”, uza znanstveni iskorak ucinila je medicinsku bioke-
miju nezaobilaznom u razvoju dijabetologije. Metabolicki
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cals and scientist together and both medical and science
graduates should have a common training

IFCC and FESCC have to work together on standardized
guidelines on education. There will be further meetings
to address unsolved questions and fruitful discussions
should lead to new initiatives for the future.

E-mail: victor. blaton@skynet.be

S0-4
A symposium with a reason

Topic Elizabeta

University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

Every period in the development of medical biochemistry
and profession in a particular country is characterized
by new concepts, advancement in the science and
profession as well as by some outstanding personalities.
It is frequently quite difficult to consider them in separate.
The present symposium has been organized to celebrate
40 years of the professional work of one of the deserving
members of the Croatian Society of Medical Biochemists,
however, this contribution is focused on the development
of the scientific background of medical biochemistry and
its development in Croatia during the respective period of
time. In this period, biomedical sciences definitely showed
exponential growth in a number of areas highly relevant
for medical practice. Besides malignant diseases, chronic
noncommunicable diseases, i.e. diabetes, cardiovascular
diseases, cerebrovascular diseases, some rare hereditary
diseases and diseases caused by environmental factors
have posed a challenge to scientists throughout the
40-year period, in terms of searching for etiologic
factors, development of diagnostic methods for their
early detection or for identification of the causative
risk factors, and persistent search for novel methods of
treatment. The fact that diabetes was recognized as a
public health problem in Croatia as early as in mid-1960s
can definitely be attributed to the extraordinary team of
professionals and scientists fostering multidisciplinary
work, headed by Professor Zdenko Skrabalo. Thus, it is
quite understandable that medical biochemistry and the
respective professional had developed within such a team
into a renowned scientist in the next 15 years. Dr. Ana
Stavljeni¢-Rukavina's scientific work in this prestigious
team was focused on the development of novel methods
for the detection of diabetes and its complications, which
have been duly recognized at the international level. With
her active participation in the work of the European Group
for the Study of Diabetes Epidemiology of the World
Health Organization and through international projects
such as Multinational Study of Vascular Complications in
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sindrom u tom razdoblju nije bio poseban klinicki entitet,
ali u vedini radova iz toga razdoblja moze se zakljuditi
kako je bio prepoznat, premda se nazivao komplikacijom
dijabetesa (hiperlipidemija, adipozitet, kardiovaskularne
komplikacije). Tijekom svih 40 godina znanstvenoga rada
dr. Ana Stavljeni¢-Rukavina bavi se epidemiologijom i
etioloskim ¢imbenicima tih stanja primjenjujuci najsu-
vremenije metode u datom razdoblju, od biokemijskih
do molekularno bioloskih i genetickih, a niz znanstvenih
projekata ima za rezultat vrijedne radove u svjetskoj
bibliografiji. Vrijedi zabiljeziti otkrice nove mutacije na
genu za LDL receptor (mutacija Zagreb). Punih se 25 go-
dina znanstvenoga rada u KBC i Medicinskom fakultetu
Sveucilista u Zagrebu sustavno provode projekti kojima
je kao i danas u sredistu znanstvenog interesa traganje
za utvrdivanjem rizika za razvoj kardiovaskularnih bolesti
kao jednog od znacajnih javnozdravstvenih problema u
globalnom smislu. Poznato je da znanstvenici ne poznaju
granice u istrazivanju i kadgod je moguce tragaju u Sirim
okvirima za spoznajama koje mogu unaprijediti njihovo
uze podrugje interesa. Tako i Ana Stavljeni¢-Rukavina uz
metabolizam lipida, ugljikohidrata u podrucju dijabeto-
logije i kardiologije ulazi u podrucje metaboli¢kih boles-
ti i nasljednih bolesti opcenito, kako zbog istih ili slicnih
metoda istrazivanja, tako i zbog medusobne povezanosti
poremecaja metabolizma. A etioloski i okolisni ¢cimbenici
razvoja nekih klini¢kih entiteta poput endemske nefropa-
tije su dodatni izazov znanstveniku sa Sirim pogledom na
nerazjasnjene bolesti poput ove. Za razvoj biomedicinskih
znanosti je zasluzna u velikom dijelu suvremena tehnolo-
gija. U svakom od razdobljaizradova je vidljivo da je primi-
jenjena tehnologija i metode u projektima Ane Stavljeni¢-
Rukavina u suglasju s onima najsuvremenijim u svjetskim
razmjerima, pa je upravo zbog toga bilo moguce da izvr-
sno opremljeni laboratorij u kojem su mnoge tehnike bile
primijenjene prije nego u drugim znanstvenim instituti-
ma iskoristi iste za razvoj drugih podru¢ja biomedicinskih
znanosti (protoc¢na citometrija, plinsko masena spektro-
metrija, molekularna dijagnostika). Konac¢na bilanca ovih
40 godina znanstvenog rada su 22 znanstvena projekta,
320 znanstvenih radova od kojih 117 u ¢asopisima koji se
citiraju u CCili drugim ¢asopisima namijenjenih indeksaci-
ji. Vise stotina citata navedenih radova, brojna predavanja
na svjetskim i domacim kongresima sigurno nisu potpu-
ni iskaz, no iznad svega stoji ¢injenica o doprinosu Ane
Stavljeni¢-Rukavina prepoznatljivosti nase biomedicinske
znanosti u svjetskim okvirima.

E-mail: elizabeta.topic@zg.htnet.hr
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Diabetes, again in the multidiscplinary team from the Vuk
Vrhovac Institute of Diabetes, along with her scientific
breakthrough, she has made medical biochemistry an
imperative in the development of diabetology. At that
time, metabolic syndrome had not yet been established
as a specific clinical entity, however, the majority of the
then studies suggest that it was recognized but was
referred to as complications of diabetes (hyperlipidemia,
adiposity, cardiovascular complications). Throughout her
40-year scientific work, Dr. Ana Stavljeni¢-Rukavina was
dealing with the epidemiology and etiologic factors of
these conditions, using the latest methods at a particular
time, from biochemistry through molecular biology and
genetics, while a number of her scientific projects have
resulted in valuable contributions to the international
bibliography. The discovery of new mutations on the LDL
receptor gene (Zagreb mutation) should be noted. During
her 25-year scientific work at Zagreb University Hospital
Center, projects focused on the risk identification for the
development of cardiovascular diseases as one of the
major public health problems worldwide, still of utmost
scientific interest to the present, were systematically
conducted. Scientists are known to disregard any borders
in their research and to search for the concepts that
may promote their close field of interest across a broad
scope of activities. So, besides the lipid and carbohydrate
metabolism in the fields of diabetology and cardiology,
Ana Stavljeni¢-Rukavina tackled the field of metabolic
diseases and hereditary diseases in general, both for the
identical or similar methods of research and for the inter-
relationship among metabolic disorders. The etiologic
and environmental factors for the development of some
clinical entities such as endemic nephropathy pose an
additional challenge to the scientist considering some
as yet obscure diseases like this one. The development
of modern biomedical sciences is greatly based on the
current technological advancements. All her papers
from any period reveal that the technology and methods
used in her projects were consistent with the latest
achievements at the time in the world. It was the basis
for the excellently equipped laboratory, where many
techniques were applied earlier than at some other
scientific institutes, to be employed for the development
of other fields of biomedical sciences (flow cytometry, gas
mass spectrometry, molecular diagnosis). The 40 years
of the scientific work of Dr. Ana Stavljeni¢-Rukavina have
resulted in 22 scientific projects and 320 scientific papers,
117 of them in CC journals and other indexed periodicals.
Hundreds of these papers citations, numerous lectures
held at international and Croatian congresses certainly
cannot fully reflect her scientific merits, however, the
contribution made by Ana Stavljeni¢-Rukavina to the
visibility of the Croatian biomedical science at the
international level is a self-evident fact.

E-mail: elizabeta.topic@zg.htnet.hr
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S1 - Harmonizacija u laboratorijskoj medicini, S1-1
Znacenje medunarodnog razumijevanja
koncepata i Sirom svijeta prihvacenog

nazivlja u kemijskom mjeriteljstvu
De Bievre Paul

Neovisni savjetnik za kemijsko mjeriteljstvo, Kasterlee, Belgija

Opis rezultata kemijskih mjerenja mora sadrzavati ned-
vosmislene i dosljedne koncepte i pojmove kao 5to su
mjerna veli¢ina, metroloska sljedljivost, mjerna nesigur-
nost, usporedivost rezultata mjerenja, nesigurnost ciljnog
mjerenja itd., kako bi se omogucila valjana usporedba
rezultata mjerenja. Tome jo$ nije tako, Sto su tijekom pro-
teklog desetlje¢a pokazale brojne radionice Sirom svije-
ta, a kemijska literatura na to stalno ukazuje. Koncepti i
pojmovi su bitni kako bi medunarodna trgovina ljudskom
i Zivotinjskom hranom bila postena, prekograni¢na pri-
mjena ekoloskih propisa jednaka za sve ukljucene strane,
razmjena rezultata klinickih mjerenja postala stvarnost, a
prekograni¢no tumacenje mjernih rezultata bilo moguce,
ispravno shvaceno i uzajamno prihvaéeno. Sli¢no tome,
njihov prijevod s jednog jezika, engleskog, na 30-40 dru-
gih jezika treba provesti i nedvosmisleno utvrditi. Zemlje
u kojima je engleski u redovnoj uporabi nisu jo$ u potpu-
nosti shvatile kako imaju znatnu prednost pred zemljama
gdje takvi prevedeni pojmovi koji opisuju koncepte jo$
mozda nisu dostupni, a kamoli shvaceni i prihvacéeni. Ove
su zemlje stoga u znatno nepovoljnijem polozaju u svim
slu¢ajevima gdje su uklju¢ena kemijska mjerenja. Opisuju
se neke nejasnoce u definicijama i pojmovima, koje uka-
Zuju na vaznost revizije Medunarodnog rje¢nika osnov-
nih i op¢ih pojmova u mjeriteljstvu (VIM), koja je u tijeku
(1997.-2006.), osobito stoga $to ¢e kemijsko mjerenje prvi
put u povijesti biti uklju¢eno u VIM:

+ 'mjerna veli¢ina', 'mjerna jedinica' i 'mjerna ljestvica'

« 'rezultat mjerenja’, 'metroloska usporedivost'

+ 'metroloska sljedljivost'

« (uklj.'do SI"),

+ 'mjerna nesigurnost', 'ciljna mjerna nesigurnost'
Zaklju€uje se kako je sadasnja revizija VIM od velike va-
Znosti za ispravno razumijevanje unutar i izmedu mjernih
zajednica Sirom svijeta.

E-mail: paul.de.bievre@skynet.be
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Meeting the need of intercontinentally
understood concepts and associated
intercontinentally agreed terms for

Metrology in Chemistry (MiC)

De Bievre Paul

Independent Consultant on Metrology in Chemistry (MiC), Ex-Adviser
to the Director IRMM BE-2460 GEEL

Unambiguous and consistent concepts and terms such
as measurand, metrological traceability, measurement
uncertainty, comparability of measurement results, target
measurementuncertainty,etc.mustgovernthedescription
of results of chemical measurements in order to enable a
valid comparison of measurement results. That is not yet
the case as numerous workshops over the last decade have
shown worldwide and as chemical literature continuously
displays. For international trade in food and feed to be
fair, for border-crossing implementation of environmental
regulations to be the same for all parties concerned, for
interchangeability of results of clinical measurements to
become a reality, for any border-crossing interpretation
of measurement results in chemistry to become possible,
well understood and mutually accepted, concepts and
terms are essential. Similarly, their translations from one
language, English, to 30-40 other languages must be
realized and fixed unequivocally. Countries using English
as common language have not yet fully realized that they
are at a considerable advantage over countries where
such translated terms describing concepts may not yet
be available, let alone understood and accepted. These
countries are therefore at a considerable disadvantage
in all cases where chemical measurements are involved.
A number of ambiguities in the definitions and terms are
described, which illustrate the importance of the ongoing
revision (1997-2006) of the International Vocabulary of
Basic and General Terms in Metrology (VIM), especially
since chemical measurement will enter the VIM for the
first time in history:

- ‘measurand’, ‘measurement unit’ and ‘measurement

scale’

« 'measurement result’ ‘metrological comparability’

« 'metrological traceability’

« (incl ‘to the SI'),

- ‘measurement uncertainty

certainty’

It is concluded that the ongoing revision of the VIM is of
primordial importance for good understanding within
and between the measurement communities worldwide.

"o

, target measurement un-

E-mail: paul.de.bievre@skynet.be
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S1-2
Harmonizacija medicinsko biokemijskih

pretraga u Hrvatskoj

Cvoridcec Dubravka

Klini¢ki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

Osiguranje to¢nosti i usporedivosti rezultata laboratorij-
skih pretraga preduvijet je za definiranje jedinstvenih re-
ferentnih intervala ili granica odluke i njihovu primjenu na
razli¢itim lokacijama ili u razli¢itom vremenu. Ostvarenje
usporedivosti rezultata laboratorijskih pretraga omogudi-
lo bi sveopcu primjenu klini¢kih smjernica temeljenih na
dokazima te bi znacajno doprinjelo poboljsanju kvalitete
zdravstvene skrbi. Losa usporedivost rezultata laborato-
rijskih pretraga nastaje zbog razlika u analitickim meto-
dama i njihovim aplikacijama na razli¢ite instrumente ili
zbog razlika u kalibracijskim postupcima i kalibratorima.
Osobito se to odnosi na analite koji su heterogeni u hu-
manim uzorcima i koji se obi¢no mjere nekom od imu-
nokemijskih tehnika. Posljednjih su godina pokrenuti
mnogi nacionalni i medunarodni projekti standardizacije
i harmonizacije rezultata laboratorijskih pretraga. Najve-
¢i utjecaj na to imalo je dono3enje Europske direktive za
dijagnosti¢ka medicinska sredstva in vitro (IVD 98/79/EC)
i medunarodnih norma ISO 17511 i ISO 18153 za njenu
provedbu te slijedom toga prihvacanje koncepta mjeri-
teljske sljedivosti u u laboratorijskoj medicini. Sljedljivost
rezultata laboratorijskih pretraga prema medunarodno
priznatim i prihva¢enim referentnim materijalima i mjer-
nim postupcima smatra se klju¢nim elementom u osi-
guranju to¢nosti i usporedivosti rezultata laboratorijskih
pretraga. HKMB je krajem 2003. godine pokrenula naci-
onalni projekt harmonizacije laboratorijskih pretraga iz
podru¢ja medicinske biokemije, analiticke toksikologije i
laboratorijske imunologije. U njegovoj provedbi sudjeluju
predstavnici referentnih centara Ministarstva zdravstva i
socijalne skrbi za odredena podrucja laboratorijske me-
dicine i Radne skupine za izradu preporucenih metoda
HKMB. Prvim dijelom projekta bile su obuhvacene opce
medicinsko-biokemijske pretrage.

U svrhu njihove harmonizacije preporucene su analiti¢ke
metode i ciljevi analiticke kontrole kao osnovni preduvjet
za primjenu jedinstvenih referentnih intervala i prepo-
ruCenih vrijednosti. Dokument “Harmonizacija labora-
torijskih nalaza u podru¢ju opce medicinske biokemije”
objavljen je na www.hkmb.hr i u priru¢niku “Organizacija
i upravljanje u medicinskom laboratoriju”, Zagreb: Medi-
cinska naklada i HKMB, 2004. U tijeku je drugi dio projek-

Harmonization in laboratory medicine

S1-2
Harmonization of medical biochemistry

tests in Croatia

Cvoridcec Dubravka

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

Assurance of accuracy and comparability of laboratory
test results is a precondition for definition of common
reference intervals or decision limits and their application
at various sites or time. Implementation of comparability
of laboratory test results would enable general application
of evidence-based clinical guidelines and contribute
substantially to the improved quality of healthcare. Poor
comparability of laboratory test results is due to differences
in analytical methods and their applications on various
instruments, or to differences in calibration procedures
and calibrators. This particularly refers to analytes that
are heterogeneous in human samples and are usually
measured by some immunochemistry technique. During
the past several years, many national and international
projects have been launched on standardization and
harmonization of laboratory test results. This mostly
occurred due to the issuance of the European Directive
on In Vitro Diagnostic Medical Devices (IVD 98/79/EC)
and international standards ISO 17511 and ISO 18153
regulating its implementation, and consequently the
acceptance of the concept of measuring traceability
in laboratory medicine. Traceability of laboratory test
results is, according to the internationally recognized and
accepted reference materials and measuring procedures,
considered the key element in ensuring accuracy and
comparability of laboratory test results. At the end of 2003,
the Croatian Chamber of Medical Biochemists (CCMB)
initiated a national project of harmonization of laboratory
tests in the fields of medical biochemistry, analytical
toxicology, and laboratory immunology. Representatives
of reference centers of the Croatian Ministry of Health and
Social Welfare participate in its implementation together
with members of the CCMB Working Group for Elaboration
of Recommended Methods. The first part of the project
comprised general medical biochemistry tests. For the
purpose of their harmonization, analytical methods and
analytical control targets have been recommended as an
essential prerequisite for the application of commnon
reference intervals and recommended values. A document
entitled Harmonization of Laboratory Results in General
Medical Biochemistry has been published on www.hkmb.
hr and in the manual Organization and Management in
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ta kojim su obuhvacene specijalisticke i visokodiferentne
pretrage.

E-mail: dcvor@kbc-zagreb.hr

s1-3
Mjeriteljska sljedljivost i mjerna nesigurnost

- mjeriteljski pogled na rezultat
Gasljevic¢ Visnja

Hrvatsko mjeriteljsko drustvo, Zagreb, Hrvatska

Mijeriteljstvo je znanost o mjerenjima te obuhvaca sva po-
drucja znanosti i tehnologija, pa tako i podrucje zdravlja
ljudi. Suvremeno drustvo pod pritiskom globalizacije tra-
Zi to¢ne, pouzdane, ali prije svega usporedive rezultate.
Vazan alat za dokazivanje usporedivosti je osiguravanje
sljedljivosti rezultata, odnosno dokazano i kvantitativno
povezivanje mjernih rezultata s Sl jedinicom u kojoj je re-
zultat iskazan ili s medunarodno utvrdenom referencom.
Posljednjih deset godina postignuti su znacajni uspjesi
na medunarodnom planu u uspostavi sljedljivosti na po-
dru¢ju mjeriteljstva u kemiji, ukljucujuci mjerenja u klinic-
koj kemiji. Napravljena je baza podataka pouzdanih refe-
rentnih materijala viseg reda te mjernih postupaka pod
okriljem Dogovora o metru i sporazuma o medusobnom
priznavanju (CIPM MRA), te popis potencijalnih referen-
tnih laboratorija. Na nizim razinama toc¢nosti temeljni je
preduvjet osiguravanja sljedljivosti nabavka referetnih
materijala dokazane sljedljivosti te s iskazom mjerne nesi-
gurnosti. Mjerna nesigurnost drugo je temeljno svojstvo
rezultata, a oznacava raspon vrijednosti unutar kojega
se nalazi mjerena veli¢ina. Medunarodne norme ISO/IEC
17025 i 1SO 15189 zahtijevaju da laboratoriji procjenjuju
mjerne nesigurnosti svojih rezultata. Procjena mjerne ne-
sigurnosti zahtijeva detaljno poznavanje mjernoga pro-
cesa, uocavanje svih izvora pogresaka te njihovo kvanti-
ficiranje. Podaci potrebni za procjenu dobivaju se iz mjera
kontrole kvalitete rezultata (npr. kvantitativnih podataka
za kratkoro¢nu i dugoro¢nu varijabilnost te sustavnu po-
gresku), iz validacijskih podataka, kataloskih podataka
o opremi (npr. vaga, volumetrijska mjerila), iz certifikata
(npr. nesigurnost kalibratora), ali i iz svih drugih izvora koji
nam te informacije mogu dati. Laboratorij je odgovoran
osigurati prikladnost mjerne nesigurnosti koju ostvaruje u
svojim mjernim procesima. Prevelika mjerna nesigurnost
dovodi u pitanje mogu¢nost donosenja ispravne odluke
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Medical Laboratory, published by Medicinska naklada
and CCMB, Zagreb, 2004. Currently, the second part of
the project is under way, encompassing specialized and
highly specialized laboratory tests.

E-mail: dcvor@kbc-zagreb.hr

s1-3
Metrological traceability and measurement

uncertainty - metrological view of the result
Gasljevic Visnja

Croatian Society of Metrology, Zagreb, Croatia

Metrology is a field of knowledge concerned with
measurement, which covers all fields of science and
technologies including the field of human health. The
contemporary society, pressured by globalization, requires
accurate and reliable but above all comparable results.
An important tool to achieve comparability is ensurance
of result traceability. It means proved and quantitative
relating ofthe measurementresults to either the respective
Sl unit in which the measurement result is given, or to the
internationally defined reference. In the last ten years great
success has been achieved at the international level in the
establishment of traceability in the field of metrology in
chemistry, including measurements in clinical chemistry.
A database of the reliable reference material of a higher
order and a database of the reference measurement
procedures have been established under the auspices of
the CIPM MRA (Mutual Recognition Agreement), along
with a list of potential reference laboratories. At lower
levels of accuracy, the basic prerequisite for providing
traceability is procurement of the reference material
on proved traceability and with the measurement
uncertainty statement. Measurement uncertainty is the
second basic property of results. It denotes the span of
values which the measurand value falls within. The ISO/IEC
17025 and ISO 15189 international standards require from
laboratories to evaluate the measurement uncertainties
of their results. This means thorough knowledge of the
measuring process, recognition of all error sources, and
their quantification. Data required for the evaluation are
received from the quality control results (e.g., quantitative
data for short- and long-term variability and bias),
validation data, catalog data on equipment (e.g., balance,
volumetric apparatus), certificates (e.g., uncertainty
of calibrator), and from all other sources of this type
of information. Laboratory is supposed to ensure the
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koja se temelji na tim rezultatima, npr. postavljanje to¢ne
dijagnoze ili procjene ucinkovitosti lije¢enja. Mjerna nesi-
gurnost znatno manja od ocekivane moze pak ukazivati
na moguci problem ucinkovitosti mjernoga procesa.

E-mail: visnja.gasljevic@ahmd.htnet.hr
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Mjerna nesigurnost u EQA
Libeer Jean Claude

Scientific Institute of Public Health, Bruxelles, Belgija

U primjeni je nekoliko vrsta ciljnih vrijednosti, ovisno o

tipu EQA: vrijednosti referentne metode (RMV), usuglase-

ne vrijednosti za koje postoji opci konsenzus, usuglasene
vrijednosti za koje postoji op¢i konsenzus ovisno o meto-

di, te konsenzus ekspertnih laboratorija.

1. RMV kao ciljna vrijednost ISO 17025 je standard za is-
pitne i kalibracijske laboratorije. Suprotno tome, I1SO
15189 odnosi se samo na pretrage u medicinskim la-
boratorijima. Zahtjevi za referentne mjerne labora-
torije u klini¢ko laboratorijskoj medicini navode se u
standardu ISO 15195.

Tocka 5.6 govori kako svaki izdani mjerni rezultat treba
biti prac¢en izjavom o nesigurnosti koja je procijenjena i
izrazena prema GUM. IzvjeSce o potvrdi takvog materijala
sadrzi referentnu mjernu vrijednost, izjavu o sljedljivosti
potvrdene vrijenosti i prosirenoj nesigurnosti potvrdene
vrijednosti, njezinu razinu vjerodostojnosti te primijenje-
ni ¢cimbenik pokrivenog raspona.

2. Usuglasena vrijednost ekspertnih laboratorija kao cilj-
na vrijednost. Kako ekspertni laboratoriji ne izvjesta-
vaju o standardnim nesigurnostima i ne podlijezu ne-
ovisnom vrednovanju (npr. od strane tijela za akredi-
taciju laboratorija), standardna nesigurnost pripisane
vrijednosti procijeniti ¢e se na isti nacin kao za usugla-
Senu vrijednost dobivenu od sudionika.

3. Usuglasena vrijednost dobivena od sudionika. Stan-
dard ISO 13528 (statisticke metode za primjenu kod
ispitivanja stru¢nosti usporedbom medu laboratoriji-
ma) daje pristup za izracunavanje standardne nesigur-
nosti na osnovi grubog prosjeka rezultata sto ih obja-
ve sudionici. Ograni¢enja ovoga pristupa su to $to: a)
stvarni konsenzus medu sudionicima moze izostati i
b) konsenzus moze biti pristran uslijed opce primjene

Harmonization in laboratory medicine

adequacy of measurementuncertainty whichis carried out
in their measuring processes. An excessive measurement
uncertainty calls into question the possibility of making
the right decision based on these results (it refers to
making a precise diagnosis or estimating therapeutic
efficacy). Measurement uncertainty which is considerably
lower than expected might indicate a potential problem
in the efficiency of the measuring process.

E-mail: visnja.gasljevic@ahmd.htnet.hr
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Measurement uncertainty in EQA
Libeer Jean Claude

Scientific Institute of Public Health, Brussels, Belgium

Depending on the EQA scheme design, several types of
target values are used: reference method values (RMV),
overall consensus values, method dependent consensus
values, and consensus of expert laboratories.

1. RMV as target value ISO 17025 is a standard for test-
ing and calibration laboratories. On the contrary, ISO
15189 only addresses testing in medical laboratories.
The requirements for reference measurement labora-
tories in clinical laboratory medicine are given in the
ISO 15195 standard.

Clause 5.6 states that each reported measurement result
shall be accompanied by an uncertainty statement
estimated and expressed according to GUM. The report
of certificate of such a material will contain the reference
measurement value, a statement on the traceability of
the certified value and the expanded uncertainty of the
certified value, its level of confidence, and coverage factor
used.

2. Consensus value of expert laboratories as target value
As expert laboratories normally do not report stan-
dard uncertainties and are not validated indepen-
dently (e.g., by a laboratory accreditation body), the
standard uncertainty of the assigned value shall be
estimated in the same way as for the consensus value
from participants.

3. Consensus value from participants
The ISO 13528 standard (statistical methods for use in
proficiency testing by inter-laboratory comparisons)
gives an approach for the calculation of the standard
uncertainty based on the robust average of the re-
sults reported by the participants. The limitations of
this approach are that: (a) there may be no real con-
sensus amongst participants; and (b) the consensus
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krive metodologije i ta se pristranost nece odraziti na

standardnu nesigurnost.
U EQA se granice prihvacdanja obi¢no izrazavaju kao SD
ili kao utvrdene granice oko ciljne vrijednosti. Ako je ne-
sigurnost mala (RMV, velika skupina sudionika), tada su
prakti¢ne posljedice EQA male. Granice prihvacanja nece
se znacajno promijeniti uzme li se u obzir nesigurnost cilj-
ne vrijednosti. Medutim, u malim skupinama nesigurnost
ciljne vrijednosti moze biti vazna i treba ju dodati grani-
cama prihvacanja. Ubuduce ¢e biti vazno da organizacije
EQA pridaju pozornost mjernoj nesigurnosti i primijene ju
kadgod se to pokaZe znakovitim za njihov sustav.

E-mail: jean-claude.libeer@iph.fgov.be
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Uloga trombocita u bolesti
Zupancic-Salek Silva

Odjel za hematologiju, Klinika za unutarnje bolesti, KBC Zagreb, Zagreb,
Hrvatska

Trombociti su mali fragmenti stanice koja ne sadrzi jezgru
i osnovna su sastavnica primarne hemostaze. Oni imaju
vaznu ulogu ne samo u stvaranju normalnog hemostat-
skog ugruska, nego i u stvaranju patoloskog tromba,
osobito unutar arterija gdje je podru¢je visokog tlaka.
Trombociti cirkuliraju pasivno unutar vaskulature koja
je oblozena endotelnim slojem. Pocetni korak pri ozljedi
krvne Zile i prekida endotelnog sloja je snazna interakcija
trombocita na mjestu ozljede vaskulature ili subendotel-
nog podrucja putem specifi¢nih trombocitnih receptora.
Nakon adhezije trombociti postaju aktivirani, mijenja-
ju oblik, luce sadrzaj granula i agregiraju jedan na drugi
pa tako stvaraju primarni hemostatski tromb, a pruzaju
i kataliti¢cnu povrsinu za pojacanje zgrusavanja krvi. Cir-
kulirajuci trombociti ispunjavaju mnoge kriti¢ne funkcije
u odrzavanju hemostaze, i to adheziju na mjestu ozljede,
aktivaciju koja olaksava odgovor na ozljedu, lu¢enje ke-
mijskih medijatora hemostatskog odgovora, agregaciju
putem vezanja fibrinogena. Trombociti imaju sredisnju
ulogu u primarnoj, ali i u sekundarnoj hemostazi, jer pru-
zaju fosfolipidnu povrsinu (kofaktor) na kojoj se odvija
nekoliko klju¢nih koagulacijskih reakcija. Vaznost trom-
bocita u stvaranju dovoljne koli¢ine trombina i stvaranju
tromba dokazna je u vise modela, kao $to su ispitivanja
na bolesnicima s hemofilijom. Ispitivanja u kojima su se
rabila antitrombocitna sredstva pokazala su kako stva-
ranje trombina varira izravno s funkcijom trombocita. U
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may be biased by the general use of faulty methodol-

ogy and this bias will not be reflected in the standard

uncertainty.
Acceptance limits in EQA are usually expressed as SD or
fixed limits around a target value. If the uncertainty is
small (RMV, large group of participants), then the practical
consequences in EQA are small. The acceptance limits
will not change significantly if uncertainty of the target
value is taken into account. However, in small groups, the
uncertainty of the target value may be important and
must be added to the acceptance limits. In the future, it
will be important that EQA organizations pay attention to
measurement uncertainty and apply them when relevant
in their schemes.

E-mail: jean-claude.libeer@iph.fgov.be
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The role of platelets in disease
Zupancic-Salek Silva

Department of Hematology, University Department of Medicine,
Zagreb University Hospital Center, Zagreb, Croatia

Platelets are small anucleated cell fragments, which are
essential components of primary hemostasis. They play
an important role not only in the formation of a normal
hemostatic plug but also in the formation of a pathologic
thrombus, particularly within arteries subjected to high
shear stress. Platelets circulate passively as they traverse
vascular tree lined by intact endothelial cells. As an initial
step, following blood vessel injury and disruption of the
endothelial layer, platelets avidly interact with altered
vascular surfaces or exposed subendothelial matrix via
specific platelet receptors. Following adhesion they
becomeactivated, change shape, secrete granule contents
and aggregate to each other to form a primary hemostatic
plug and to provide a catalytic surface to enhance blood
coagulation. Circulating platelets fulfill many critical
functions in the maintenance of hemostasis, including
adhesion to the sites of vascular injury, activation that
amplifies the response to injury, secretion of chemical
mediators of the hemostatic response, and aggregation
via fibrinogen binding. Platelets play a central role in
primary as well as in secondary hemostasis by providing
a phospholipid (cofactor) surface on which several key
coagulation reactions can take place. The importance
of platelets for adequate thrombin generation and clot
formation has been well established in a variety of model
systems, including studies in patients with hemophlia.
Studies utilizing antiplatelet agents demonstrate that
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bolesnika s hemofilijom modulirajuci u¢inak trombocita
na stvaranje trombina je vedi sto je niza razina faktora,
pa tako razlike izmedu pojedinaca u funkciji trombocita
mogu imati modificiraju¢u ulogu u klinickom fenotipu
takovih bolesnika. Trombociti mogu biti nenormalni bilo
kvantitativno (trombocitopenija ili trombocitoza) ili kva-
litativno. Trombocitopenija moze rezultirati povecanim
krvarenjem, a moze biti razlicitog uzroka. Najcesci uzrok
je imunoloski posredovan ili izazvan lijekovima, ili je pak
rezultat poremecaja u kostanoj srzi itd. Nasljedni polimor-
fizmi gena trombocitnih glikoproteina mogu promijeniti
njihovu antigeni¢nost, reguliraju razinu njihove izrazeno-
sti i moduliraju njihove funkcijske znacajke pa stoga imaju
vazan utjecaj na izgled trombocita. Novo podrucje ljudske
genomike je otkrivanje polimorfizama trombocitnih gli-
koproteina kao rizika za arterijsku trombozu. Ima dokaza
kako integrin beta 3Pl A2 alela, GPlb Met 145 (VNTR A ili B)
alela, a osobito integrin alfa 1 (807T) doprinose riziku od
akutnog infarkta miokarda u mladih osoba i u dijabeti¢noj
retinopatiji. Jos uvijek je potrebno klini¢ki utvrditi je li rizik
kumulativan ili sinergisti¢an ukljucujuci trombocitne rizi-
ke, uz ve¢ dokazane rizi¢ne koagulacijske proteine. Trom-
bociti su takoder ukljuceni u proces upale, ali ne pasivno
kao cilj upalnih medijatora oslobodenih iz leukocita, oso-
bito faktora koji aktiviraju trombocite. Oni takoder imaju
aktivnu ulogu u upali oslobadanjem trombocitnog fakto-
ra 4 (PF4), beta-tromboglobulina (bTG), trombocitnog fak-
tora rasta (PDGF) i faktora koji oslobada histamin (HRF), a
koji su snazni amplifikatori aktivnosti bazofila, mastocita
i neutrofila. Trombociti su ukljuceni u pocetno stvaranje
ateroma, moduliranje razlicitih upalnih odgovora te do-
prinose endotelnoj disfunkciji uza svoju klasi¢nu ulogu u
trombozi i koagulaciji.

E-mail: zvonko.salek@zg.htnet.hr
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Nasljedni poremecaji funkcije trombocita

(attaneo Marco

Unita di Ematologia e Trombosi, Spedale San Paolo, Universita di
Milano, Milano, Italija

Nasljedni poremedaji funkcije trombocita obuhvacaju ne-
normalnosti 1) trombocitnih receptora za adhezivne bje-
lancevine, 2) trombocitne receptore za topljive agoniste,
3) putove prijenosa signala i 4) prokoagulantne fosfolipi-

Platelets 2006

thrombin generation varies directly with platelet function.
In hemophilia patients, the modulating effect of platelets
on thrombin generation increases at lower factor levels,
and interindividual differences in platelet function may
play role in modifying the clinical phenotype in such
patients. Platelets may be abnormal either quantitatively
(thrombocytopenia or thrombocytosis) or qualitatively.
Thrombocytopenia may result in increased bleeding
but has many causes. The most frequent cause is
immune mediated, or drug induced, as the result of
bone marrow disorders, etc. Inherited polymorphisms
within platelet membrane glycoprotein genes can alter
their antigenicity, regulate their expression levels, and
modulate their functional properties, and therefore they
have a profound impact on the antigenic makeup of the
platelets. The new area of human genomics is detection of
platelet glycoprotein polymorphisms in the risk of arterial
thrombosis. There is already substantial evidence that the
integrin beta3 PIA2 allele, the GPlb Met145 (VNTR A or
B) alleles and especially the integrin alfa2 allele 1 (807T)
contribute to the risk of acute myocardial infarction or
stroke in younger individuals and diabetic retinopathy.
Thereis still the need of clinical risk assessment to evaluate
the cumulative or synergistic effects of these platelet risk
factors together with the defined coagulation protein risk
factors. Platelets are also involved in inflammation but not
with a passive role, as a target for inflammatory mediators
released by leukocytes, in a particular platelet activating
factor. They also have an active role in inflammation by
the release of their own intracellular platelet factor 4 (PF4),
beta-thromboglobulin (bTG), platelet-derived growth
factor (PDGF) and histamine-releasing factor (HRF), which
are potent amplifiers of basophil, mast cell and neutrophil
activity. Platelets are involved in the initiation of atheroma,
modulate various inflammation responses, and contribute
to endothelial dysfunction in addition to their classic role
in thrombosis and coagulation.

E-mail: zvonko.salek@zg.htnet.hr
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Inherited disorders of platelet function

(attaneo Marco

Unita di Ematologia e Trombosi, Spedale San Paolo, Universita di
Milano, Milan, Italy

Inherited disorders of platelet function include abnor-
malities of 1) platelet receptors for adhesive proteins, 2)
platelet receptors for soluble agonists, 3) signal transduc-
tion pathways, and 4) procoagulant phospholipids. Ab-
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de. Nenormalnosti trombocitnih receptora za adhezivne
bjelanc¢evine ukljucuju nenormalnosti kompleksa GP Ib-
V-IX (Bernard-Soulierov sindrom obiljezen makrotrombo-
citopenijom i odsutno3cu aglutinacije trombocita izazva-
nom ristocetinom, te trombocitni tip von Willebrandove
bolesti, udruzenih kako bi pojacali funkcijski fenotip trom-
bocitnog GPIba, pojacanom sklonos¢u za vWF, sto dovo-
di do vezanja najve¢ih vWF multimera za mirujuce trom-
bocite i njihovo uklanjanje iz cirkulacije) i Glanzmannovu
trombasteniju uzrokovanu ostecenjima GPllb/llla koju u
aktiviranim trombocitima veze adhezivne glikoproteine
koji premoscuju susjedne trombocite, osiguravajuci agre-
gaciju trombocita. Ostale, manje ceste nenormalnosti
uklju¢uju nenormalnosti GP la/lla ili GPVI, obje obiljezene
selektivnom poremetnjom odgovora trombocita na ko-
lagen. Nenormalnosti trombocitnih receptora za topljive
agoniste ukljucuju nenormalnosti receptora tromboksa-
na A2 te nenormalnosti receptora P2Y12 za ADP. Ovo po-
tonje stanje obiljeZzeno je oStecenjem trombocitne funk-
cije koje sli¢ci onomu uzrokovanom prototrombocitnim
lijekom klopidogrelom. Nenormalnosti trombocitnih gra-
nula uklju¢uju nenormalnosti delta granula (deficijencija
delta zaliha), nenormalnosti alfa granula (sindrom sivih
trombocita i Quebec trombocitni poremecaj) te defici-
jenciju zaliha alfa i delta granula. Pojam ‘primarni nedo-
statak sekrecije’ obuhvaca sve one nepotpuno definirane
nenormalnosti lucenja trombocita koje nisu udruzene s
deficijencijama trombocitnih granula. Sirenjem nasega
poznavanja patofiziologije trombocita ova ce se hetero-
gena skupina koja okuplja vecinu bolesnika s prirodenim
poremecajima trombocitne funkcije sve vise smanjivati,
jer ¢e iz nje otpadati bolesnici s bolje utvrdenim biokemij-
skim nenormalnostima odgovornim za njihovo ostecenje
trombocita. Nenormalnosti putova prijenosa signala obu-
hvacaju nenormalnosti puta arahidonata/tromboksana
A2, nenormalnosti stimulacijske G-protein alfa podjedi-
nice i druga ostecenja koja jo$ nisu tako dobro opisana.
Scottov sindrom je rijetka bolest krvarenja udruzena s
odrzavanje asimetrije lipidnog dvosloja u membranama
krvnih stanica, uklju¢ujuci trombocite, $to dovodi do sma-
njenog stvaranja trombina. Teske ispade krvarenja treba
lijeciti transfuzijama trombocita, $to se vidi kod bolesnika
s BSS ili Glanzmannovom trombastenijom. Rekombinan-
tni Faktor Vlla je dobra no prilicno skupa alternativa tran-
sfuzijama trombocita kod refraktornih bolesnika. U svim
drugim okolnostima treba primijeniti antifibrinolitike kao
$to je traneksemicna kiselina ili analog vazopresina, dez-
mopresin.

E-mail: marco.cattaneo@unimi.it
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normalities of the platelet receptors for adhesive proteins
include abnormalities of the GP Ib-V-IX complex (Ber-
nard-Soulier syndrome, characterized by macrothrombo-
cytopenia and absence of platelet agglutination induced
by ristocetin, and platelet-type von Willebrand's disease,
associated to gain of function phenotype of the platelet
GPIba, increased avidity for vWF, leading to the binding
of the largest vVWF multimers to resting platelets and their
clearance from the circulation) and Glanzmann’s throm-
basthenia caused by defects of GPIlb/llla, which in acti-
vated platelets binds adhesive glycoproteins that bridge
adjacent platelets, securing platelet aggregation. Other,
less frequent abnormalities include abnormalities of GP
la/lla or GPVI, both characterized by selective impairment
of platelet responses to collagen. Abnormalities of the
platelet receptors for soluble agonists include abnormali-
ties of thromboxane A2 receptor and abnormalities of the
P2Y12 receptor for ADP. The last condition is characterized
by a platelet function defect that resembles that caused
by the antiplatelet agent clopidogrel. Abnormalities of
platelet granules include abnormalities of delta-granules
(delta-storage pool deficiency), abnormalities of alpha-
granules (gray platelet syndrome and Quebec platelet
disorder), and alpha- and delta- granules storage pool
deficiency. The term ‘primary secretion defect’ indicates
all those ill-defined abnormalities of platelet secretion
not associated with platelet granule deficiencies. With
the progression of our knowledge in the platelet patho-
physiology, this heterogeneous group, which lumps to-
gether the majority of patients with congenital disorders
of platelet function, will become progressively thinner,
losing those patients with better defined biochemical
abnormalities responsible for their platelet defect. Ab-
normalities of the signal-transduction pathways include
abnormalities of the arachidonate/thromboxane A2
pathway, of the stimulatory G-protein alpha-subunit and
other defects, less well characterized. The Scott syndrome
is a rare bleeding disorder associated with maintenance
of the asymmetry of the lipid bilayer in the membranes
of blood cells, including platelets, leading to reduced
thrombin generation. Platelet transfusions should be
used in severe bleeding episodes, which may be seen
in patients with BSS or Glanzmann thrombasthenia. Re-
combinant Factor Vlla is a good, albeit rather expensive
alternative to platelet transfusions in refractory patients.
Anti-fibrinolytic agents, such as tranexamic acid, or the
vasopressin analog desmopressin should be used in all
other circumstances.

E-mail: marco.cattaneo@unimi.it
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Testovi ispitivanja funkcije trombocita

Coen Herak Desiree

Klini¢ki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

Trombociti (Trc) sudjeluju u odrzavanje normalne hemo-
staze adhezijom na mjestu ozljede krvne Zile lu¢enjem
sadrzaja iz granula, agregacijom i stvaranjem primarnoga
hemostatskog ugruska. Za njeno odrzavanje je, uz nor-
malan broj Trc, neophodna i njihova normalna funkcija.
U proslosti se ispitivanje funkcije Trc rabilo isklju¢ivo za
mjerenje i pracenje sposobnosti Trc u adheziji i agrega-
ciji. Vrijeme krvarenja kojim se mjeri adhezija Trc in vivo
dugi je niz godina bio jedini test za ispitivanje funkcije Trc.
Uvodenje opticke agregacije Trc 1962. godine uvelike je
doprinjelo boljoj dijagnostici funkcije Trc i ta je metoda
ubrzo postala “zlatni standard” kao i naj¢es¢a metoda
koja se rabi za ispitivanje funkcije Trc dosad. Agregacija
Trc omogucuje ispitivanje medudjelovanja izmedu re-
ceptora i liganda neophodnih za odrzavanje hemostaze
in vivo mjerenjem ucinka agonista na aktivaciju Trc in vi-
tro i medusobno povezivanje Trc. Unato¢ tome, metoda
ne moze u potpunosti oponasati sve aspekte normalne
funkcije Trc. Uporaba lumiagregometra je jos3 vise pobolj-
sala ispitivanje funkcije Trc, jer uz mjerenje agregacije Trc
omogucuje i istodobno pracenje lucenje sadrzaja iz gu-
stih granula. U nekoliko posljednjih godina razvijeno je
nekoliko novih testnih sustava za ispitivanje funkcije Trc u
punoj krvi kako bi $to bolje in vitro imitirali procese koji se
dogadaju nakon ozljede krvne Zile in vivo, a poglavito radi
ispitivanja aktivacije Trc u fizioloskim uvjetima brzine pro-
toka krvi u arterijama. To su: PFA 100, Impact Cone i Plate-
let Analyzer, sustav VerifyNow, Plateletworks, Hemostasis
Analysis System, modifikacije tromboelastografije, kao i
razliciti testovi proto¢ne citometrije. Tradicionalno se is-
pitivanje funkcije Trc najc¢esce rabilo za ispitivanje uzroka
krvarenja. Kako Trc imaju znacajnu ulogu u hemostazi i
trombozi, sve je vece zanimanje za ispitivanje funkcije Trc
radi pracenja ucinka suvremene antiagregacijske terapije
te mogucnost utvrdivanja hiperaktivnosti Trc kao mogu-
¢eg pretkazatelja sklonosti trombozi. lako su danas dostu-
pne razli¢ite laboratorijske metode, ne postoji niti jedan
test kojim je moguce otkriti sve poremecaje funkcije Trc.
Svaki od ovih testova mijeri razli¢ite aspekte funkcije Trc
pa je stoga jedini mogudi pristup uporaba kombinacije
testova odgovarajucih za svaki pojedini slucaj.

E-mail: desireecoen@yahoo.com
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Platelet function tests

Coen Herak Desiree

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

Both normal platelet number and function are essential
for maintaining normal hemostasis through adhesion
to the site of injury, secretion of granule contents,
aggregation and participation in the primary hemostatic
plug formation. In the past, platelet function tests were
used to measure and monitor the platelet ability to adhere
and aggregate. For many years, the bleeding time that
enables measurement of platelet adhesion in vivo was the
only available test of platelet function. The introduction
of light transmission aggregation (LTA) in 1962 has greatly
improved the ability to test platelet function accurately.
It has become the “gold standard” and by far the most
common method of assessing platelet function. Although
platelet aggregation studies evaluate some important
receptor-ligand interactions required for hemostasis in
vivo by measuring the ability of the agonist to cause in
vitro platelet activation and platelet-platelet binding, LTA
does not mimic accurately all aspects of normal platelet
function. The use of a lumiaggregometer has additionally
improved platelet function testing since it offers the
possibility to detect both platelet aggregation and dense
granule secretion at the same time. In the last few years
a number of new assay systems have been developed
in an attempt to mimic or stimulate the processes that
occur during vessel wall damage, particularly to study
shear-induced platelet activation: PFA-100, Impact Cone
and Platelet Analyzer, VerifyNow system, Plateletworks,
Hemostasis  Analysis  System, modifications  of
thromboelastography technology (e.g., platelet mapping
system) and various flow cytometric tests. The main use of
platelet function tests has been traditionally to determine
the cause of abnormal bleeding. However, as platelets
play a key role in both hemostasis and thrombosis, it is
becoming increasingly important to monitor the efficacy
of modern antiplatelet therapy and to identify platelet
hyperactivity as a possible predictor of thrombotic
tendency. Nowadays, although multiple laboratory
procedures can be used, there is no single test that can
identify all potential defects of platelet function. Each of
these tests measures different aspects of platelet function
and the only possible approach is to use a combination of
tests that are suitable for particular circumstances.

E-mail: desireecoen@yahoo.com
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Evaluacija trombocita protoénom

citometrijom

Batini¢ Drago

Zavod za imunologiju, Klinicki zavod za laboratorijsku dijagnostiku,
Klini¢ki bolnicki centar Zagreb, Zagreb, Hrvatska

Osobite bioloske znacajke i mnogobrojne funkcije trom-
bocita Cine te stanice zanimljivima, ali i vrlo slozenima
za istrazivanje. Stoga analiza trombocita zahtijeva niz
specificnih testova koji trebaju biti standardizirani za
svaku od sastavnica ili funkcija trombocita. Tijekom zadn-
ja dva desetljeca protocna je citometrija postala jedno od
najvaznijih analitickih oruda u istrazivanjima trombocita.
To je jedina tehnika koja omogucuje odredivanjei kvantifi-
kaciju razlicitih strukturnih i funkcijskih znacajka tromboc-
ita, ukljucujuci strukturne i specificne aktivacijske biljege,
kao i interakciju trombocita s drugim tipovima stanicama.
Proto¢na je citometrija stoga omogucdila bolje razumije-
vanje patologije trombocita u razli¢itim patoloskim stanji-
ma i bolestima. Postoje brojne studije o primjeni proto¢ne
citometrije trombocita u medicinskom laboratoriju, bilo
kao uspostavljene ili kao potencijalne dijagnosticke me-
tode. Najvise spominjani testovi u tom smislu ukljucuju
slijedece: a) dijagnostiku specificnih poremecaja trombo-
cita (kao $to je urodeni manjak povrsinskih biljega i bolest
nakupljanja); b) kvantifikaciju IgG vezanog za trombocite
u cilju razlikovanja autoimune trombocitopenije od dru-
gih stanja i za otkrivanje aloimunizacije; ¢) mjerenje ak-
tivacije trombocita, ukljucujué¢i odredivanje aktiviranih
trombocita u cirkulaciji, kao i odredivanje hiper- i hipo-
reaktivnosti trombocita; d) pracenje ucinka anti-trom-
bocitnih spojeva; e) odredivanje retikuliranih trombocita
s ciljem pracenja trombopoeze; i f) primjenu u bankama
krvi. Treba, medutim, istaknuti da unatoC svoje svestra-
nosti, protocna citometrija trombocita (a osobito funk-
cijska procjena trombocita) jo$ uvijek nije nasla Siroku
klinicku primjenu zbog poteskoca u optimizaciji i stan-
dardizaciji testova. U ovom trenutku pravi izazov preds-
tavlja pretvorba Cisto istrazivackih protocnocitometrijskih
postupaka u prakti¢ne postupke koji bi u konacnici pos-
tali standardni laboratorijski testovi s klini¢ki korisnom
informacijom. Odnedavno dostupni komercijalni kitovi za
proto¢nocitometrijsku analizu trombocita s oznakom IVD
(kao npr. test za pracenje specificnih antagonista ADP-re-
ceptora i test za dijagnostiku kvantitativnih poremecaja
trombocitnih glikoproteina) dobar su primjer tih nasto-
janja.

E-mail: drago.batinic@zg.t-com.hr
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Evaluation of platelets by flow cytometry

Batini¢ Drago

Department of Immunology, Clinical Institute of Laboratory Diagnosis,
Zagreb University Hospital Center, Zagreb, Croatia

Distinctive biological features and manifold functions
make the platelets very interesting cells but difficult
to study. Therefore, the analysis of platelets requires
a series of specific tests standardized for each of the
platelet component and/or function. During the last
two decades, flow cytometry has become one of the
major analytical tools in platelet research. It is the
only technique capable of detection and quantitative
measurement of many different aspects of platelet
structure and function, including structural and specific
activation markers as well as interactions with other cells.
Flow cytometry has also yielded a better understanding
of platelet pathology in various pathologic conditions
and diseases. There have been many studies dealing with
the use of platelet flow cytometry, either as established
or as contemplated (potential) applications in medical
laboratory. The most cited assays include the following:
(a) diagnosis of specific platelet disorders (such as
inherited surface marker deficiencies and storage pool
disease); (b) quantification of platelet-associated IgG in
order to differentiate immune thrombocytopenia from
other conditions, and for detection of alloimmunization;
(c) measurement of platelet activation, including
activated platelets in circulation and platelet hyper- or
hyporeactivity; (d) monitoring of anti-platelet agents;
(e) detection of reticulated platelets for thrombopoiesis
monitoring; and (f) blood bank applications. In spite
of its versatility, platelet flow cytometry (especially
evaluation of platelet function) has not found widespread
clinical application due to difficulties in optimization and
standardization of the assays. The current challenge is to
translate purely research flow cytometry assays into more
practical procedures that will ultimately become standard
laboratory tests with clinically useful information. Recent
commercially available flow cytometry kits with IVD
mark (such as the test for monitoring of specific platelet
ADP receptor antagonists and the test for diagnosis of
quantitative platelet glycoprotein abnormalities) are
good examples of these endeavors.

E-mail: drago.batinic@zg.t-com.hr
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S3 - Simpozij 3 - LABORATORIJSKA MEDICINA
ZASNOVANA NA DOKAZIMA, S3-1

Laboratorijska medicina zasnovana na

dokazima: poboljsanje ishoda

Price Chris

Gost-Profesor iz Klini¢ke biokemije, University of Oxford, Oxford, UK

Poput medicine zasnovane na dokazima (EBM), laborato-
rijska medicina zasnovana na dokazima (EBLM) moze se
promatrati kao formalniji pristup laboratorijskim vido-
vima klini¢ke prakse. Re¢eno je kako je EBM “znanstve-
no sredstvo za poboljSanje kvalitete, ¢ak i ako njegova
primjena zahtijeva kombinaciju znanstvenih ¢injenica s
vrijednosnim prosudbama i troskovima razlicitih vrsta li-
jecenja”. Naglasava se kako postoje zamke u smislu razlika
u vrijednosnim prosudbama kad se strogo tumaci prove-
deno klini¢ko istrazivanjo. Neki ukazuju na izazove sto ih
postavlja odmak od istrazivanja prema provedbi. Takoder
se ukazuje na to da ¢e praksa zasnovana na dokazima po-
tisnuti klinicku ekspertizu i primorati prakti¢are na pristup
skrbi prema odredenom protokolu. Govori se da bi se tako
mogla izgubiti vjestina potrebna za primjenu dostupnih
dokaza u vidu pretrage ili zahvata u kontekstu okolnosti
kod svakog pojedinog bolesnika. Nasuprot ovoj kritici
stoji Cinjenica da se najbolja praksa moze posti¢i samo
kroz razumijevanje snage i slabosti dokaza. Tako je prepo-
znat utjecaj EBM na primarnu skrb kroz razvoj smjernica i
standarda kvalitete, kao i na odlucivanje o raspodjeli sred-
stava za intervencije, ali se isto tako pokazuje kako to ne
mora uvijek biti vazno, poglavito u vidu sukoba s klinica-
rovom obvezom pruzanja skrbi i u odnosu na bolesniko-
vu individualnost. Stoga treba postici ravnotezu izmedu
donosenja odluka na osnovi znanstvenih podataka i vred-
novanja s jedne strane, te naglasene nesigurnosti i razlike
u vrijednostima. Smatra se kako je utjecaj na kirurgiju bio
pozitivan, ali se ukazuje na pretjerano oslanjanje na ran-
domizirane klinicke pokuse i na ogranicenja u generalizi-
ranju dobivenih nalaza. Takoder se ukazuje na implikacije
$to ih primjena obavijestenih odluka na osnovi EBM ima u
svezi s bolnickom upravom, a kao primjer se navode pro-
grami lije¢enja bolesti i klini¢ckog slijeda postupaka kakav
se rabi u njemackom zdravstvenom sustavu. Dok su neke
od ovih napomena jednako primjenjive i na laboratorijsku
medicinu, moZe se svakako kazati da su pitanja u EBLM
ipak drukcija. Medutim, osnovni ciljevi poboljsane kvalite-
te podataka (dijagnosticka to¢nost) i poboljsane uporabe
podataka (poboljsani ishodi) ostaju isti. Jedna od glavnih
prednosti prihvacanja koncepata i kulture EBLM je to Sto
pomice usredotocenost laboratorijskog stru¢njaka od
znanosti i tehnologije pretrage prema uporabi rezultata

Evidence based laboratory medicine

S3 - Symposium 3 - EVIDENCE BASED LABORATORY
MEDICINE, S3-1

Evidence-Based Laboratory Medicine:

delivering improved outcomes

Price Chris

Visiting Professor in Clinical Biochemistry, University of Oxford, Oxford, UK

Evidence-Based Laboratory Medicine (EBLM), like evi-
dence-based medicine (EBM) can be seen as a more for-
mal approach to the laboratory aspects of clinical prac-
tice. It has been said that EBM is “a scientific tool for qual-
ity improvement, even though its application requires
the combination of scientific facts with value judgements
and the costing of different treatments”. It has pointed
out that there are pitfalls in the variation of value judge-
ments when interpreting rigorously conducted clinical
research. Several people have pointed out the challenges
of moving from research to implementation. It has also
been suggested that evidence based practice will stifle
clinical expertise and force practitioners into a protocol
driven approach to care. It has been suggested that may
take away the skill required to place the evidence avail-
able on the use of a test or procedure into the context of
the individual patient’s circumstance. The opposing view
to this criticism is the fact that only through understand-
ing of the strengths and weaknesses of the evidence will
best practice be achieved. Thus whilst it has been recog-
nised that EBM has had an impact in primary care through
the development of guidelines and quality standards, as
well as influencing the decision making on allocation of
resources for interventions, it has also been suggested
that it may not always be relevant, particularly with re-
spect to conflict with the clinician’s duty of care and re-
spect for patient’s individuality. Thus there is a balance to
be achieved between science informed and value based
decision making and stressing the merits of uncertainty
and the value difference. There is a belief that the impact
on surgery has been positive but suggest that there is an
over-reliance on the randomised controlled trial, and the
limitations of generalisability of findings. It is also noted
that there are implications when using EBM informed de-
cisions in relation to hospital management, an example
being the disease management programmes and clinical
pathways employed in the German health care system.
Whilst some of these comments are equally applicable to
laboratory medicine it can also be argued that the issues
in EBLM may be somewhat different. However, the basic
objectives of improved quality of data (diagnostic ac-
curacy) and improved use of data (improved outcomes)
remain the same. One of the key benefits to adopting the
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pretrage. To pak u osnovi mijenja odnos izmedu kupca i
pruzatelja laboratorijskih medicinskih usluga.

E-mail: Chris1price2@aol.com
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Racionalna dijagnostika u koagulaciji

Griesmacher Andrea

Central Institute of Medical and Chemical Laboratory Diagnosis,
University Hospital of Innsbruck, Innsbruck, Austrija

Hemofilija — U slucaju problema s krvarenjem bazi¢ne
rutinske parametre kao $to su aktivirano parcijalno trom-
boplastinsko vrijeme (APTV), protrombinsko vrijeme (PV),
fibrinogen i broj trombocita treba izvesti kao prvi korak,
zajedno s temeljitom anamnezom. Aktivnost odredenog
pojedinacnog faktora treba mijeriti tek onda kad odgova-
rajuci bazi¢ni parametar pokaze patoloski rezultat. Ako je
potrebno, valja utvrditi inhibiraju¢a protutijela. Sumnja
li se na disfunkciju trombocita, tada funkciju trombocita
treba ispitati primjenom kombinacije kolagena, epinefri-
na i ADP kao stimulansa. U hitnim slu¢ajevima moze se
primijeniti rotacijska tromboelastografija koja omoguca-
va analizu stvaranja ugrusaka (stvaranje fibrina) u stvar-
nom vremenu, kako bi se brzo dobio pregled bolesnikova
stanja koagulacije.

Trombofilija - Probir na trombofiliju preporuca se u slu-
¢aju juvenilne tromboze (<45 god), ponavljajuce trombo-
ze, obiteljske trombofilije i opetovanog gubitka fetusa. |
dalje se raspravlja o tome je li takav probir koristan prije
primjene oralnih kontraceptivnih sredstava. Uz rutinske
parametre APTV, PV, fibrinogen i ATIIl dijagnostika trom-
bofilije treba obuhvatiti mjerenje aktivnosti FVIII, FIX, FXI
i FXII, kao i odredivanje razine homocisteina u krvi. Sto-
vise, treba motriti put proteina C pomocu odgovarajucih
testova koji predstavljaju vrlo osjetljivo sredstvo za probir
sustava proteina C. Rezistenciju APC, Prot Ci Prot S tre-
ba mjeriti samo u pozitivnim uzorcima radi identificira-
nja i potvrde deficijencije. Na raspolaganju su dvije vrste
testova za otkrivanje antifosfolipidnih protutijela: lupus
antikoagulantni (LA) testovi, gdje se sposobnost plazme
za in vitro inhibiciju stvaranja ugrusaka testira tzv. LA pro-
tutijelima: Dilute Russell vrijeme zmijskog otrova, vrijeme
zgrusavanja kaolina, test tkivne inhibicije tromboplastina;
i specificni ELISA za otkrivanje antifosfolipidnih protutije-

Biochemia Medica 2006;16(Suppl 1):S1-5268

Evidence based laboratory medicine

concepts and culture of EBLM is that it shifts the focus of
the laboratory professional away from the science and
technology of the test toward the utility of the test result.
This in its turn fundamentally changes the relationship
between the purchaser and the provider of laboratory
medicine services.

E-mail: Chris1price2@aol.com
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Rational diagnosis in coagulation

Griesmacher Andrea

Central Institute of Medical and Chemical Laboratory Diagnosis,
University Hospital of Innsbruck, Innsbruck, Austria

Hemophilia — In case of bleeding problems, basic routine
parameters such as activated partial thromboplastin time
(@PTT), prothrombin time (PT), fibrinogen and platelet
count have to be performed as the first step together
with profound history. A particular single factor activity
should only be measured when the corresponding basic
parameter shows a pathological result. If necessary, in-
hibiting antibodies have to be identified. If platelet dys-
function is suspected, platelet function should be tested
using combinations of collagen, epinephrine and ADP as
a stimulant. In emergency cases, rotational thromboelas-
tography allowing for real-time analysis of clot formation
(fibrin formation) can be used to get a quick overview of
the patient’s coagulation situation.

Thrombophilia — Screening for thrombophilia is recom-
mended in case of juvenile thrombosis (<45 a yrs), recur-
rent thrombosis, familial thrombophilia and recurrent
fetal loss. Whether such a screening is useful before the
use of oral contraceptives remains under discussion. Be-
sides the routine parameters of aPTT, PT, fibrinogen and
ATIIl, the diagnosis of thrombophilia should include the
measurement of FVIII, FIX, FXI and FXII activities as well
as determination of homocysteine levels in the blood.
Moreover, the protein C pathway should be screened
using appropriate test kits, which are very sensitive tools
for screening the protein C system. APC-resistance, Prot C
and Prot S should only be measured in positive samples
for identification and confirmation of the deficiency.
Two types of tests are available for the detection of an-
tiphospholipid antibodies: lupus anticoagulant (LA) tests,
in which the capacity of plasma for in vitro inhibition of
clot formation is tested by the so-called LA antibodies:
Dilute Russell viper venom time, kaolin clotting time,
tissue thromboplastin inhibition test; and specific ELISA
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la. Za identificiranje antifosfolipidnih protutijela prednost
treba dati specificnom ELISA pred ¢esto prili¢no slabo de-
finiranim antikoagulantnim testovima. Na raspolaganju
su odgovarajudi testovi ELISA za probir i identifikaciju. U
osoba koje boluju od autoimunih bolesti bez tromboem-
bolijskih ispada u anamnezi probir treba provesti samo na
prisutnost antifosfolipidnih protutijela. Kako ova protuti-
jela mogu utrositi supstrat za faktore koagulacije, mogu
tako dovesti do produzenja testa, poglavito APTV. Stoga u
slucaju neobjasnjivog produzenja APTV treba u obzir uze-
ti antifosfolipidna protutijela. Ukratko, valja naglasiti kako
se danas bolesti hiperkoagubilnosti mogu ispravno dija-
gnosticirati odgovaraju¢im laboratorijskim pretragama u
otprilike 80% osoba koje boluju od tromboembolije.

E-mail: Andrea.Griesmacher@TILAK.at
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Mjere dijagnosticke tocnosti: znacenje i

primjenjivost u praksi

Simundi¢ Ana-Maria

Klini¢ki zavod za kemiju, Klini¢ka bolnica Sestre milosrdnice, Zagreb,
Hrvatska

Kvantitativni pokazatelji, tj. mjere dijagnosticke to¢nosti
su dijagnosticka osjetljivost i specificnost, pozitivne i ne-
gativne prediktivne vrijednosti, omjer vjerojatnosti (engl.
likelihood ratio), povrsinaispod krivulje ROC (engl. area un-
der the curve, AUC), Youdenov indeks i dijagnosti¢ki omjer
izgleda (engl. diagnostic odds ratio, DOR). S obzirom na
njihovo znacenje i primjenjivost mogu se podijeliti u dvije
skupine: mjere diskriminacije i mjere predikcije. Mjere dis-
kriminacije daju uvid u sposobnost nekog dijagnosti¢kog
postupka da razluci izmedu dva stanja (osobe s bolesc¢u i
bez nje), dok mjere predikcije rabimo kako bismo utvrdili
vjerojatnost da u neke osobe mozemo postaviti/iskljuciti
dijagnozu na temelju rezultata laboratorijskog postupka.
Mjere dijagnosticke to¢nosti ¢esto se tumace kao fiksna
obiljezja nekog dijagnostickog postupka, dobivena kao
rezultat istraZivanja i primjenjiva u svakodnevnoj praksi.
No, ¢ak i kad je dijagnosti¢ka to¢nost ispitana istraziva-
njem provedenim u skladu s postoje¢im preporukama
(smjernice STARD), treba znati da kvantitativni pokaza-
telji dijagnostic¢ke to¢nosti znacajno variraju u ovisnosti
o relevantnom klinickom kontekstu. Mnogi su uzroci va-
rijabilnosti rezultata analize dijagnosti¢ke to¢nosti: nacin

Evidence based laboratory medicine

to detect antiphospholipid antibodies. For identification
of antiphospholipid antibodies specific ELISA should be
preferentially used instead of the often rather poorly de-
fined anticoagulant tests. Appropriate ELISA for screening
and identification are available. Patients suffering from
autoimmune diseases without thromboembolic events
in their history should only be screened for the presence
of antiphospholipid antibodies. Since these antibodies
may consume the substrate for coagulation factors, they
can lead to prolongation, especially of aPTT. Therefore,
antiphospholipid antibodies should be taken into con-
sideration in case of an unexplainable prolongation of
aPTT. In summary, it should be stressed that currently,
hypercoagulability disorders can be correctly diagnosed
in approximately 80% of patients suffering from throm-
boembolism using appropriate laboratory tests.

E-mail: Andrea.Griesmacher@TILAK.at
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Measures of diagnostic accuracy:
interpretation and transferability into

practice
Simundi¢ Ana-Maria

University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

Quantitative measures of diagnostic accuracy are sensi-
tivity, specificity, positive and negative predictive values,
likelihood ratio, area under the curve (AUC), Youden index
and diagnostic odds ratio (DOR). Given their interpreta-
tion and applicability, the measures of diagnostic accu-
racy fall into two categories: measures of discrimination
and measures of prediction. Measures of discrimination
assess the power of the test to discriminate between in-
dividuals with and without target condition, while mea-
sures of prediction are used to estimate the probabilities
of target condition (health/disease) in individuals who
have a particular test result (negative/positive). Measures
of diagnostic accuracy are often interpreted and thought
of as fixed attributes of a certain diagnostic procedure,
obtained through the diagnostic accuracy study and ap-
plicable in routine clinical practice. However, even when
such studies are designed to meet all of the methodolog-
ical criteria (STARD statement), it should be stated that
the measures of diagnostic accuracy may significantly
vary depending on the relevant clinical context. There
are many sources of this variability: exclusion/inclusion
criteria, test characteristics and threshold used, the ratio
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postavljanja/isklju¢ivanja dijagnoze, znacajke samog dija-
gnostickog postupka, brojcani odnos ispitivanih skupina
(bolesnika i zdravih ispitanika) itd. Ovo predavanje daje
pregled standardnih i nekih manje poznatih mjera dija-
gnosticke to¢nosti s naglaskom na njihovo tumacenje i
primjenjivost u praksi.

E-mail: am.simundic@gmail.com
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Uvodenje EBLM u svakodnevni rad
Rogi¢ Dunja

Klini¢ki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

“U izobilju znanstvenih dokaza, praksa i dalje gladuje” (1),
citat je koji ponajbolje opisuje stvarno stanje prakti¢ne pri-
mjene saznanja i nacela laboratorijske medicine temelje-
ne na dokazima (engl. evidence based laboratory medicine,
EBLM). Medu svim granama medicine upravo laboratorij-
ska medicina posebno je podlozna svim raspolozivim po-
greskama u smislu prevelike, premale ili sasvim neprimje-
rene primjene. Razlog tome je s jedne strane nedovoljna
obavijeStenost i izobrazba klinicara uz poslovi¢no slabu
komunikaciju s laboratorijem, a s druge strane neposto-
janje bilo kakvih administrativnih ograni¢enja opsega i
ucestalosti traZzenja laboratorijskih pretraga. Smjernice
koje predstavljaju krajnji domet EBLM rijetko se sponta-
no primjenjuju u svakodnevnom radu. Kako uvesti nacela
medicine temeljene na dokazimaiili, krace, kako upotrebu
laboratorija udiniti racionalnom? Nazalost, jednoznacan
odgovor ne postoji, ali brojne studije ukazuju na razlicitu
razinu ucinkovitosti pojedinih intervencija. Najmaniji utje-
caj zabiljeZen je za predavanja, tecajeve i jednosmjernu
pismenu prepisku na relaciji laboratorij-klini¢ko osoblje, a
bez mehanizma kasnije provjere i rasprave o ucinku. Bolji
rezultati opazeni su kod visekratne osobne komunikacije
i redovitih audita upotrebe laboratorija. Pritom znacajnu
ulogu ima javno iznosenje usporedbe broja traZzenih labo-
ratorijskih pretraga medu pojedinim klini¢arima iste stru-
ke. Zanimljiva pojava, poznatija kao Hawthorneov ucinak,
nerijetko se javlja kod vecine projekata koji pokusavaju
promijeniti ponasanje klini¢ara prema traZenju laborato-
rijskih pretraga - ucinak projekta vidljiv je onoliko dugo
koliko postoji svijest o postojanju projekta i moguéim
posljedicama. Jedan od ucinkovitijih pristupa problemu
u tercijarnim ustanovama svakako bi bilo osnivanje po-
vjerenstva za uporabu dijagnostickih resursa, u koje se
moraju jednako ukljuciti eminentni klinicari i laboratorij-
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of individuals with/without target condition (health/dis-
ease), etc. This lecture reviews some standard and some
les well known measures of diagnostic accuracy with spe-
cial emphasis on their interpretation and applicability in
routine practice.

E-mail: am.simundic@gmail.com
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Introducing EBLM to practice

Rogic¢ Dunja

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

“Practice famine amidst the evidence glut” (1); this cita-
tion quite accurately describes the current state of affairs
concerning the introduction of latest laboratory medicine
research evidence into practice. Among medical special-
ties, laboratory medicine is particularly prone to all kinds
of incorrect approaches such as overuse, underuse and
misuse. The reasons for this situation are multifactorial,
including insufficient clinicians’ education in laboratory
medicine, the lack of proper communication between
the ward and the laboratory as well as the lack of any ad-
ministrative barriers linked to the extent and frequency
of laboratory test utilization. Guidelines, the final fruit
of evidence based medicine endeavors, seldom actually
make a breakthrough into everyday life. So, what are the
means of introducing EBLM into practice? There is no
single answer to this question, but numerous studies
have shown that various types of interventions tend to
produce variable impact, meaning that some interven-
tions are more effective than the others. The least effec-
tive seem to be courses, lectures and one-sided written
communication which laboratory professionals send to
wards, without any feedback or follow up. Better results
have been recorded with regular personal communica-
tion and audits. Peer comparison among clinicians with
similar case mix has also proven to be quite influential. An
interesting phenomenon, known as Hawthorne's effect,
has been shown in many studies - the effect of interven-
tion lasts only as long as the physicans are aware of the
project going on, or in other words, that the test ordering
is being monitored. One of promising approaches within
hospitals and similar institutions would certainly be to es-
tablish a diagnostic resource utilization committee, which
should consist of eminent physicians and laboratory pro-
fessionals. Also, good results have been recorded when
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ski stru¢njaci. Takoder, povoljni rezultati dobivaju se uno-
$enjem promjena na uputnicama - one pretrage koje se
ne nalaze na uputnici i potrebno ih je traziti ispisivanjem
imena pretrage redovito se traze daleko rjede. Ako posto-
ji sustav elektronskog narucivanja pretraga, moguc¢nosti
uvodenja nacela EBLM znatno se povecavaju, npr. ispisi-
vanjem omjera vjerojatnosti (engl. likelihood ratio, LR) ili
ograni¢avanjem mogucnosti ucestalog trazenja pojednih
pretraga. U zaklju¢ku, sve dosad provedene studije slazu
se u jednom - ne postoji magi¢na formula, ali upornim
djelovanjem na razinama koje su se pokazale ucinkoviti-
ma moguce je unijeti znacajne promjene koje za sobom
nose bolju kvalitetu zdravstvene skrbi i znacajne ustede.

1. Glasziou P, Haynes B. The paths from research to improved health out-
comes. ACP Journal Club 2005,;142:8-10.

E-mail: dunjarogic@hotmail.com
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Pravni i eticki problemi u laboratorijskoj
medicini

Blecher Melvin

Law Offices of Dr. Melvin Blecher, and Georgetown University Medical
Center, Washington, DC, SAD

Istraziva¢i u medicini rutinski upotrebljavaju preostale
uzorke tjelesnih tekucina i tkiva izvorno uzetih od bole-
snika zbog medicinskih razloga. Zakonski problemi mogu
nastati kada takvo istrazivanje dovede do komercijalno
vrijednih proizvodaimetoda, npr.vlasnistvo nad uzorcima
nakon $to se oduzmu od bolesnika. Mogudi su i drugi za-
konski problemi, npr. trebaju li istrazivaci bolesniku odati
takvu komercijalizaciju i moraju li s bolesnikom podijeliti
mogucdi tako ostvareni profit. Biti ¢e govora o iskustvu s
takovim pitanjima u Sjedinjenim Drzavama. Bolesnikove
“privatne” medicinske zapise ukljucujuci rezultate klini¢ko
laboratorijskih pretraga mogu dobiti osiguravajuca drus-
tva i poslodavci koji pla¢aju stanovito zdravstveno osigu-
ranje za svoje bolesnike, a to ide na Stetu bolesnika. Police
osigranja i zaposlenje mogu se uskratiti onima ¢iji medi-
cinski zapisi ukazuju na moguénost buduéeg pogorsanja
zdravstvenog stanja. Americki zakoni kojima bi se sprijeci-
lo ovakvo zadiranje u privatnost uvelike su neucinkoviti.

E-mail: MBiplaw@comcast.net
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changes were introduced in the request forms — the tests
which were not offered on the form, and as such had to
be hand written separately on the form, tended to be
considerably less often requested. Electronic test requisi-
tion obviously offers more opportunities for introducing
EBLM, such as writting LRs and post test probabilities or
introducing barriers in the frequency of particular test
ordering. In conclusion, all studies dealing with inappro-
priate laboratory use admit that there is no magic bullet,
but by applying interventions that have proven to be
most effective, changes can be introduced with benefical
effect on the quality of care and cost containment.

1. Glasziou P, Haynes B. The paths from research to improved health out-
comes. ACP Journal Club 2005,142:8-10.

E-mail: dunjarogic@hotmail.com
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Legal and ethical issues in laboratory

medicine

Blecher Melvin

Law Offices of Dr. Melvin Blecher, and Georgetown University Medical
Center, Washington, DC, USA

Medical researchers routinely use left-over specimens
of body fluids and tissues initially taken from patients
for medical reasons. Legal issues may arise when such
research leads to commercially valuable products and
methods, e.g., the ownership of the specimens after they
are removed from the patient. Other related legal issues
may also arise, e.g., whether the researchers must divulge
such commercialization to the patient and must share
with the patient any profits realized. The U.S. experience
with these issues will be considered. A patient’s “private
medical records, including the results of clinical laboratory
tests, can be obtained by health care insurance companies
and employers who provide health care coverage to their
employees, to the disadvantage of the patient. Insurance
policies and employment may be denied to those whose
medical records suggest the possibility of future ill health.
National laws to prevent such invasion of privacy have
largely been ineffective in the U.S.

”

E-mail: MBiplaw@comcast.net
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Konsolidacija i automatizacija laboratorija

Savoca Reto

County Hospital Aarau, Aarau, Svicarska

Laboratoriji u Europi suoceni su sa sve ve¢im ekonomskim
pritiskom: sve vise pretraga treba provesti sa sve manjim
brojem osoblja. Klinicari traze sve krace vrijeme za pojedi-
ne pretrage, jer trebaju ubrzati donosenje klinickih odluka
i $to je moguce vise skratiti vrijeme ¢ekanja za bolesnika.
Uz to, treba odrzati ili ¢ak poboljsati vec vrlo visoku razi-
nu analiticke kvalitete. Svim ovim zahtjevima ne moze se
udovoljiti konvencionalnim sredstvima, pa se stoga razvi-
ja automatizacija prijeanalitickih i poslijeanaliti¢kih proce-
sa. Val automatizacije koji je zapocet u Japanu zapljusnuo
je Sjedinjene Drzave ranih devedesetih. Nekad vrlo skupe,
automatizirane sustave danas si mogu priustiti ¢ak i labo-
ratoriji srednje veli¢ine. Slijedom toga, velik broj europskih
laboratorija zapoceo je s optimiranjem radnog procesa i
uvodenjem automatiziranih sustava. U ovom prikazu daje
se pregled najvaznijih pitanja u svezi s pripremom auto-
matizacije, kao $to su analiza radnog procesa, optimiranje
procesa, planiranje prostornog rasporeda, konsolidacija i
integracija. Objasniti ¢e se razlika izmedu neprekidne i au-
tomatizacije s prekidima, kao i izmedu potpune automati-
zacije laboratorija i modularne automatizacije. Opisati ¢e
se neke najvaznije mogucnosti za skracenje vremena od
primitka uzorka do izdavanja nalaza, kao i za smanjenje
osoblja potrebnog za pojedine radnje. Na koncu ce se po-
jasniti neke moguce zamke na koje se moze naici tijekom
i nakon uvodenja automatizacije, kako bi se slusateljstvu
omogucdilo da izbjegne naj¢esce pogrjeske tijekom pri-
preme i provedbe automatizacije.

E-mail: reto@savoca.ch

S4-2
Razvoj i primjena modularnog
informacijskog sustava u laboratorijskoj

dijagnostici
Stefanovi¢ Mario

Klini¢ki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Suradnjom stru¢njaka Zavoda i tvrtke Samson informati-
ka iz Zagreba razvijen je Laboratorijski informaticki sustav
(LIS) koji se osniva na MS SQL bazi podataka, te informa-
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S4 - Symposium 4 - AUTOMATION AND NEW
TECHNOLOGIES, S4-1

Laboratory consolidation and automation

Savoca Reto

County Hospital Aarau, Aarau, Switzerland

The laboratories in Europe are facing an increasing eco-
nomic pressure: more tests have to be performed with
less staff. Clinicians require shorter turnaround times
because clinical decisions need to be expedited and
patient waiting time must be minimized. Finally, a very
high level of analytical quality has to be maintained or
even improved. All these demands cannot be met with
conventional means and therefore automation of preana-
lytical and postanalytical processes has been developed.
A wave of automation originating from Japan has swept
over to the United States in the early nineties. Once very
expensive, automation systems are now affordable even
for medium size laboratories. Consequently, a large num-
ber of European laboratories have started to optimize
their workflow and implement automation systems. This
presentation will give an overview of the most important
issues concerning the preparation of automation such
as workflow analysis, process optimization, floor layout
planning, consolidation and integration. The difference
between continuous and discontinuous automation
as well as between total lab automation and modular
automation will be explained. Some of the most impor-
tant possibilities to decrease turnaround times and to
minimize the assignment of personnel will be outlined.
Finally, some possible pitfalls during and after the imple-
mentation of automation will be elucidated to allow the
audience to avoid the most common mistakes during
preparation and implementation of automation.

E-mail: reto@savoca.ch
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Development and application of modular
information system in laboratory diagnosis
Stefanovi¢ Mario

University Department of Chemistry, Sestre milosrdnice University

Hospital, Zagreb, Croatia

A Laboratory Information System (LIS) has been devel-
oped by collaboration of Institute professionals and Sam-
son informatika Co., which is based on MS SQL database
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tickom programskom paketu KLINLAB. Taj sustav je omo-
gucio informatizaciju laboratorija, uspostavu mreznog
sustava unutar laboratorija, elektronicku vezu izmedu
administrativnog i analitickog rada laboratorija, poveziva-
nje laboratorijskih i klinickih odjela za elektronicki prije-
nos podataka te prijenos podataka u obrac¢unsku sluzbu
bolnice. Upotrebom korisni¢ckog imena i lozinke za svaki
pristup u LIS sustav je visestruko osiguran pri kontroli upi-
sa, rada analizatora i ispisa nalaza te pristupu i pohrani
podataka.

Bioloski uzorak bolesnika nakon ulaska u laboratorij dobi-
va naljepnicu s bar kodom, tj. zapisom koji ga povezuje s
relevantnim podacima o bolesniku, kao i zahtjevom za la-
boratorijsku obradu. U LIS je uklju¢en i automatizirani su-
stav za distribuciju uzoraka Olympus OLA 2500, koji uzorak
s bar kodom distribuira na pojedina radiliSta laboratorija.
Na tim radilistima analize se izraduju na analizatorima koji
su takoder umrezeni s LIS-om i nakon zavr3etka analize re-
zultate spremaju u bazu podataka. Rezultati analiza koje
se izraduju ru¢no ili na neumrezenim analizatorima ru¢no
se upisuju u program. Zavrsen nalaz je nakon autorizacije
od strane laboratorijskog stru¢njaka automatski dostupan
za ispis nalaza ili za pregled na klinickim odjelima. Veza
izmedu LIS i klinickih odjela ostvarena je putem optickog
mreznog sustava na razini bolnice. Na klini¢ckim odjelima
instaliran je i dodatni informaticki program nazvan Pre-
glednik nalaza i omogucava uvid u nalaz bolesnika koji je
upravo zavrsen, kao i pregled prijasnjih nalaza istoga bo-
lesnika. Program KLINLAB takoder daje uvid u poslovanje
i procjenu kvalitete rada Zavoda, a zapis u bazi podataka
ostaje trajan tijekom vremena predvidenog zakonom. LIS
je tako pripremljen da se jednostavno moze uklopiti i u
bolnic¢ki informaticki sustav. Uz LIS unutar bolnice, Zavod
putem web stranice (www.kbsm.hr/klinkemija) i elektro-
nicke poste (kbsm.kzk@post.htnet.hr) ostvaruje i izravnu
komunikaciju izmedu stru¢njaka Zavoda i javnosti, odgo-
varajudi na sve pojedinacne upite.

E-mail: mstefan6@vip.hr
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Biosenzori: jucer, danas i sutra
Milardovi¢ Stjepan

Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu,
Zagreb, Hrvatska

Biosenzori su male naprave koje sadrze bioloski element
(enzim, antitijelo, mikroorganizame, DNA, RNA) pogodno
imobiliziran na povrsini pretvorni¢kog elementa (mjerne

Automation and new technologies

and KLINLAB program package. This system has enabled
laboratory computerization, establishment of the net-
work system within the laboratory, electronic connection
between the administrative and analytical laboratory
activities, connection of laboratory and clinical depart-
ments to the electronic data transfer, and data transfer to
the Hospital accounting department. Through the usage
of username and password for entering the application,
LIS has been provided with multiple protection, control
of data entry, analyzer performance, report printing, and
data storage. On entering the laboratory, the patient’s
biological sample is allocated a bar code, i.e. a record
that links the sample with all relevant data on the patient
and test requests. LIS also includes a system of automatic
sample distribution by Olympus OLA 2500, which distrib-
utes bar-coded samples to particular workplaces. At these
workplaces analyzers that are included in the LIS network
perform the analyses, and after the analysis has been
finished, results are put to the database. Results that are
obtained manually or on analyzers not included in the LIS
network have to be entered manually into the program.
Upon authorization by the responsible laboratory profes-
sional, the complete finding is electronically accessible for
printing or for viewing by clinical departments. The con-
nection between LIS and clinical departments is realized
through the fiberoptic network system at the Hospital
level. At clinical departments of the Hospital, additional
software entitled Laboratory Finding Browser allows for
an insight into the current patient’s findings as well as in
his/her previous findings. The program also offers infor-
mation on the Institute business issues and performance
quality assessment, the records being stored for a time
period warranted by legal provisions. LIS has been so de-
signed as to be easily incorporated in the Hospital com-
puter system. In addition to in-house LIS, the Institute
has developed direct communication between Institute
professionals and the population at large, answering all
individual queries by Institute’s web site (www.kbsm.hr/
klinkemija) and e-mail (kbsm.kzk@post.htnet.hr).

E-mail: mstefan6@vip.hr
S4-3
Biosensors: past, present and future
Milardovi¢ Stjepan

School of Chemical Engineering and Technology, University of Zagreb,
Zagreb, Croatia

Biosensors can be defined as small compact analytical

devices incoporating biologically-derived sensing ele-
ment (enzyme, antibody, microorganisms, RNA, DNA)
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elektrode). Zadatak biosenzora je selektivho mjerenje
promjene koncentracije analita na nacin da je signal od-
ziva proporcionalan koncentraciji pojedinacnog analita
ili vise njih. Razvoj biosenzora moze se promatrati s vise
aspekata: s obzirom na odabir bioloskog elementa, s ob-
zirom na odabir raznih vrsta pretvornickih elemenata,
s obzirom na tehnologiju izvedbe, s obzirom na nacin
ostvarenja mjerenja kao proto¢nog ili neproto¢nog mje-
renja injektiranjem u protok (FIA, SIA), mjerenja uz primje-
nu mikrofluidnih platforma (biocip) i sl. te s obzirom na
nacin komuniciranja redoks centra enzima i mjerene elek-
trode. Svaki od predloZenih aspekata promatranja vrlo je
zanimljiv, a predstavlja metode i nacine koji su ucinjeni ili
se ¢ine u svrhu konstrukcije biosenzora $to idealnijih svoj-
stava. U ovom predavanju pokazati e se kratak pregled
nacina konstrukcije glukoznog biosenzora tijekom 50
godina te konstrukcije koje se izvode u danasnje vrijeme
kao i potencijalne buduce konstrukcije. Odabran je nacin
prezentacije razvoja glukoznog senzora s obzirom na na-
¢in ostvarivanja veze amperometrijske elektrode i redoks
centra glukoza-oksidaze i to: a) za direktan prijenos elek-
trona izmedu redoks centra i mjerne elektrode, b) za pri-
jenos elektrona primjenom difuzijskog medijatora, c) za
prijenos elektrona ostvaren elektri¢nim kontaktom en-
zima i medijatorom funkcionalizirane elektrode, d) za pri-
jenos elektrona ostvaren elektri¢cnim kontaktom enzima
s medijatorom funkcionaliziranom sol-gel matricom i e)
buduce izvedbe kontakta redoks centra enzima te mjerne
elektrode uz pomo¢ nanocestica.

E-mail: stiepan.milardovic@fkit.hr
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Pretrage uz bolesnika - automatizacija i

integracija

Rumenjak Vlatko
Opca bolnica Sveti Duh, Zagreb, Hrvatska

Pretrage uz bolesnika razvijene su zbog potrebe da rezul-
tati analiza klju¢nih za prezivljavanje kriti¢nih bolesnika
budu $to prije na raspolaganju lije¢niku, dok ih laborato-
rijsko osoblje prepoznaje kao prikladne za brze rezultate
u krajnjim situacijama, a ne kao zamjenu za rezultate do-
bivene u laboratoriju. Tehnoloski napredak nastavlja se
u smjeru poboljsanja robustnosti ovih uredaja u rukama
osoba koje nisu primarno osposobljene za rad u laborato-
riju. Na primjer, trake za odredivanje glukoze temelje se na
elektrokemijskim mjerenjima i znatno su manje osjetljive
na varijacije u hemoglobinu i drugim optickim interfe-

Biochemia Medica 2006;16(Suppl 1):S1-5268

Automation and new technologies

integrated within a physicochemical transducer. The
aim of a biosensor is to produce a continuous electronic
signal proportional to single analyte concentration or
proportional to the concentration of a related group of
analytes. Development of biosensors can be considered
from many different points of view including: the type of
chosen biological element, different types of transduc-
ers applied, different sensor technology, measurement
techniques such as batch, flow-through (flow injection
analysis, FIA or sequential injection analysis, SIA), or
measurements by microfluidic platforms as in case of bio-
chip design measurements, and finally electron transfer
between the enzyme redox center and transducer. Each
of the mentioned aspects can be very interesting due to
the methods and procedures used in order to produce
the biosensor of excellent performance. In this lecture,
a concise review of the glucose biosensor design during
the last fifty years will be presented. Presentation of glu-
cose biosensor development will include models which
describe different options applied to obtain electrical
contact between the enzyme redox center (glucose-oxi-
dase) and amperometric transducer, and will be focused
on: a) directed, non-mediated electron transfer between
the enzyme and electrode, b) electron transfer provided
by diffusion mediators, c) electrical connecting of dis-
solved enzymes at mediator-functionalized electrode, d)
electrical connecting of enzymes in mediator-functionali-
zed sol-gel matrices, and e) some perspectives of electron
transfer future design based on nanotechnology.

E-mail: stiepan.milardovic@fkit.hr
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Point-of-care testing - automation and

integration

Rumenjak Vlatko
Sveti Duh General Hospital, Zagreb, Croatia

Point-of-care testing (POCT) has developed out of the
need for clinicians to have rapid tests and viewed by
laboratory personnel as suitable only for rapid test re-
sults in extreme situations, not as a substitute for results
generated in the laboratory. Technological advances
continue to improve the robustness of these devices
in hands of nonlaboratory users. For example, glucose
strips are based on electrochemical measurements and
are less sensitive to variation in hemoglobin levels and
other optical interferents which occurred with optical
measurements. The miniaturization of electrochemical
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rentima od ranijih opti¢kih instrumenata. Minijaturizacija
elektrokemijskih senzora i napredak imunokemijske teh-
nologije na ¢vrstom nosacu rezultirala je eksplozijom kva-
litativnih i kvantitativnih sustava u podrucju acido-baznih
uredaja, koagulacije, opce klinicke kemije do imunoanali-
za. Napredak u tehnikama dokazivanja i u proizvodnji an-
titijela doveo je do golemog unaprjedenja u sustavima za
pretrage uz bolesnika. Podrugje sréanih biljega ima najbr-
Zi porast pretraga uz bolesnika. Novi kvantitativni sustavi
ukljucuju odredivanje troponina i elektrokemijskom imu-
nometodom, te imunofluorescentno odredivanje cTnl i
CKMB. S prodorom ovih uredaja na trziste bolesnici s boli
u prsima dobivaju mogu¢nost dijagnostike koja je gotovo
jednaka rezultatima u laboratoriju. Tijekom posljednjih
nekoliko godina tehnologija ovih uredeja suocena je s
dva pristupa. Jedan je nastojanje da se razlicite tehnolo-
gije integriraju u jednom instrumentu stvarajuci visoko
funkcionalni uredaj. Drugi pristup je integracija mnostva
razlicitih testova u jednu platformu.

Informaticka potpora u kontroli i pohranjivanju rezulta-
ta pretraga uz bolesnika razvijena je posljednjih desetak
godina. Danasnji sustavi uklju¢uju mnoge funkcije neop-
hodne za laboratorijski rad ukljucujuci pregled potreba in-
strumenta, ocitavanje rezultata, indentifikaciju korisnika.
Preko prikljucaka ovi se uredaji prikljucuju i na LIS. Tako
se sve informacije mogu skupiti na jednom mjestu. Slije-
deca razina je integriranje svih informacija i indentifikaci-
ja promjena o tijeku bolesti, Sto ¢e klinicarima omoguditi
donos3enje odluke. Druga razina je povezivanje klini¢ara s
testiranjem bolesnika u ku¢i u smislu stvaranja virtualne
bolnice.

E-mail: vlatko.rumenjak@zg.htnet.hr
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e-Zdravstvo za sigurnost bolesnika pomocu

informacijskih tehnologija

Gouget Bernard

Conseiller Santé Publique, Fédération Hospitaliere de France, Pariz,
Francuska

Primjena informacijske tehnologije u zdravstvenoj skrbi
brzo se povecava i novija postignuca u bezi¢nim i mrez-
nim tehnologijama ve¢ znacajno utje¢u na danasnje e-
zdravstvene i medicinske usluge. E-Zdravstvo opisuje
primjenu informacijskih i komunikacijskih tehnologija
u ¢itavom nizu funkcija koje imaju ucinka na zdravstve-
ni sektor i mogu poboljsati pristup zdravstvenoj skrbi
te povecati kakvocu i ucinkovitost ponudenih usluga.

Automation and new technologies

sensors and advances in the immunologic solid-phase
technology have resulted in an explosion of qualitative
and quantitative POCT systems ranging from acid-base
systems, coagulation, general chemistry and immunoas-
says. Advances made in detection techniques and anti-
bodies have brought about tremendous improvements
in POCT systems. Cardiac markers appear to be one of the
major growth areas for POCT. New quantitative systems
include a troponion | electrochemical immunoassay, and
cTnl and CKMB based on immunofluorescence technolo-
gy. With penetration of these quntitative immunoassays,
patients with chest pain will get an as sensitive marker
as performed in the laboratory. Over several years, POCT
technology has faced two distinct approaches. One effort
has integrated disparate technologies into a single reader
creating a highly functional system. The other approach
is based on the integration of many different test types
into a single platform.

Software tools needed for the control and data manage-
ment have developed during the past ten years. Today’s
POCT data management systems integrate many tools
necessary for laboratory oversight including inventory
management, reader performance and identification of
users. The next step will be to integrate this information
and identify changes in the course of disease to aid the
clinician in decision making. The next level is to connect
the clinician with patient home testing in terms of virtual
hospital.

E-mail: viatko.rumenjak@zg.htnet.hr
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e-Health for achieving patient safety

through information technologies

Gouget Bernard

Conseiller Santé Publique, Fédération Hospitaliere de France, Paris,
France

The use of information technology in health care is in-
tensifying rapidly and the recent advances in wireless
and network technologies have already made a sig-
nificant impact on current e-health and medical services.
e-Health describes the application of information and
communication technologies across the whole range of
functions that affect the health sector and can improve
access to healthcare and boost the quality and effective-
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E-Zdravstvena rjeSenja obuhvacaju proizvode, sustave
i usluge koje prelaze jednostavne internetske aplikacije.
Mnoge zemlje pozivaju na Siroko prihvacanje mobilnih
racunalnih i sustava medicinskih senzora i komunikacij-
skih tehnologija za zdravstvenu skrb u slijede¢em deset-
lje¢u. Mnogo je primjera uspjesnih dostignucéa e-Zdrav-
stva ukljucujudi usluge zdravstvene informacijske mre-
Ze, telemedicine i telebiologije, usvajanje elektronickih
medicinskih zapisa, nosive i prenosive sustave motrenja
i zdravstvene portale te mnoga druga tehnoloski zasno-
vana informacijska i komunikacijska sredstva kao pomoc¢
u prevenciji, dijagnostici, lijecenju, zdravstvenom motre-
nju i promjenama nacina zivota. Uz digitaliziranje infor-
macija $to ih pruzatelji usluga rabe u skrbi za bolesnike
unutar organizacija, te klinicari, bolesnici i oni koji kroje
zdravstvenu politiku ocekuju siguran elektronicki prije-
nos odgovarajucih informacija medu organizacijama. Ra-
zvoj industrijskih standarda za mogucnost zajednickog
rada, koji omogucavaju protok klini¢kih i administrativnih
podataka medu klju¢nim nositeljima interesa, pokazao se
je katalizatorom dokazujudi svoju vaznost u poticanju IT
investicija u zdravstvenoj skrbi i olaksavajuci zdravstvenu
reformu. Videnje e-Zdravstva uvelike potice potreba za
$to vecom djelotvornosc¢u, smanjenje medicinskih grje-
$aka, povecanje medicinskih i znanstvenih mogu¢nosti,
te za Stednjom sredstava. Zdravstveni stru¢njaci aktivno
planiraju provedbu e-Zdravstva u praksi. Daljnji ¢e razvoj
i¢i u smjeru personaliziranih zdravstvenih sustava. Sve
veca dostupnost, minijaturizacija, rad uredaja, povecane
koli¢ine podataka i ocekivano okupljanje bezi¢ne komu-
nikacije i mrezne tehnologije oko mobilnih zdravstvenih
sustava ubrzati ¢e razvoj i uvodenje mobilnih zdravstve-
nih uredaja, sustava i usluga u idu¢em desetljecu. To c¢e
pak snazno utjecati na neke od postojecih laboratorijskih
i zdravstvenih sluzba i preoblikovati ¢e neke od meha-
nizama postojec¢ih putova pruzanja zdravstvene skrbi.
Danas, uz bezi¢ne tehnologije, elektroni¢cke medicinske
zapise mogu procjenjivati stru¢njaci s bilo kojeg mjesta
spajanjem na informacijski sustav doti¢ne ustanove. Za-
hvaljuju¢i mobilnoj tehnologiji lije¢nicima opce prakse
biti ¢e daleko dostupniji podatci iz povijesti bolesti, labo-
ratorijski rezultati, farmaceutski podatci, podatci iz osigu-
ranja i oni o medicinskim sredstvima, ¢ime se poboljsava
kvaliteta skrbi i pozornost usmjerena ka bolesniku, a sve
to radi sigurnosti bolesnika. Biti ¢e rijeci o novijim dosti-
gnuc¢ima u ovom novom podru¢ju zdravstvene skrbi, uz
podroban prikaz brzo nadolaze¢ih promjena u zdravstve-
noj politici u pitanjima financija, klinicke kvalitete, orga-
nizacije, te pravnim, tehnic¢kim pitanjima i onima koja se
odnose na o¢uvanje privatnosti.

E-mail: b.gouget@fhf.fr
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Automation and new technologies

ness of the services offered. e-Health solutions include
products, systems and services that go beyond simply In-
ternet-based applications. Many countries are calling for
widespread adoption of mobile computing, medical sen-
sor systems and communication technologies for health
care within the next decade. There are many examples of
successful e-Health developments including health infor-
mation networks, telemedicine and telebiology services,
adoption of electronic medical records (EMRs), wearable
and portable monitoring systems, and health portals and
many other information and communication technology-
based tools assisting prevention, diagnosis, treatment,
health monitoring, and lifestyle management. In addition
to digitising the information that providers use to care for
their patients within organizations; clinicians, patients,
and policymakers are looking ahead to securely sharing
appropriate information electronically among organiza-
tions. The development of industry standards for interop-
erability, enabling the flow of clinical and administrative
data among key stakeholders, has proved to be a catalyst
in demonstrating its importance for encouraging health
care IT investment and facilitating health care reform.
The perception of e-Health appears to be largely driven
by the need of increasing efficiency, reduction of medical
error, increasing medical and scientific capabilities, and
saving money. Health professionals are actively planning
for implementation of e-Health in their practices. The
next evolution will be towards personalized healthcare
systems. The increased availability, miniaturization, per-
formance, enhanced data rates and the expected con-
vergence of wireless communication and network tech-
nologies around mobile health systems will accelerate
the deployment of mobile health devices, systems and
services within the next decade. These will have a power-
ful impact in some of the existing laboratory and health
services and will reshape some of the mechanisms of the
existing healthcare delivery routes. Today with wireless
technologies, EMRs could be assessed by professionals
from any given location by connection to the institution’s
information system. General practitioners’ access to pa-
tient history, laboratory results, pharmaceutical data,
insurance information, and medical resources would be
enhanced by mobile technology, thereby improving the
quality of care and greater attention to patient safety. The
presentation will address the recent developments in this
emerging area of healthcare areas and also include an
in-depth look at rapidly emerging policy changes related
financial, clinical quality, organizational, legal, technical,
and privacy-related issues.

E-mail: b.gouget@fhf.fr
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Klinicko znacenje testova za troponin

poboljsane osjetljivosti

Venge Per

Department of Medical Sciences, Clinical Chemistry, University of
Uppsala, Uppsala, Svedska

Test na sréane troponine u krvi postao je zlanim stan-
dardom u biokemijskom otkrivanju oSte¢enja miokarda,
a moze se mjeriti kao troponin T ili I. Visoka osjetljivost
ovih testova omogucila je redefiniranje infarkta miokarda
i osigurala nam snazno prediktivno sredstvo u bolesnika
s oStecenjem miokarda. Tako je vise studija jasno pokaza-
lo povezanost razina sréanih troponina s kratkoro¢nim i
dugorocnim ishodom u bolesnika s akutnim koronarnim
sindromima, tj. infarktom miokarda ili nestabilnom angi-
nom. U prethodnim smo studijama usporedivali klini¢ku
uspjesnost nekoliko testova za sr¢ane troponine i utvrdili
kako se njihova stvarna klinicka osjetljivost bitno razlikuje
usprkos sli¢cnostima u funkcijskom osjetljivosti. U studiji
FRISC Il, u velikoj skupini osoba s ne-Q-valnim infarktom
miokarda ili nestabilnom anginom pretraga na srcani
troponin | jednim testom identificirala je oko 10% vise
bolesnika sa slabim ishodom negoli drugi testovi. Nasi re-
zultati ukazuju na kvalitativne razlike medu testovima za
sr¢ane troponine. Kako bismo dodatno ispitali ovo zapa-
Zanje, izmjerili smo plazmatske razine sréanih troponina
u skupini zdravih osoba (skupina SWISCH) podjednake
dobi i spola kao skupina bolesnika FRISC Il. Dobiveni re-
zultati pokazali su dobnu povezanost sa znacajno povi-
$enim razinama u starijoj skupini i ukazali na to da bi 99.
percentila URL za osobe ispod 60 godina starosti trebala
iznositi polovicu one utvrdene u prethodnim izvjes¢ima.
Ovi su rezultati ponovno pokazali velike razlike izmedu
pojedinih testova. Pitanje na koje rezultati studije SWIS-
CH nisu mogli dati odgovor bilo je jesu li blago povise-
ne razine uocene u nekih zdravih osoba povezane s bilo
kakvim klinickim posljedicama. Nastojec¢i na¢i odgovor
na to, izmjerili smo razine cTnl u serumu pomocu testo-
va AccuTnl (Beckman Coulter) i Liaison (Diasorin) u 1221
muskarca u dobi od 70 godina (studija ULSAM) koji su
bili praceni u prosjeku 10,4 godine; 835 ovih muskaraca
smatrali su se zdravima u vrijeme uzorkovanja krvi. Razine
cTnl mjerene pomocu testa AccuTnl jednako su pokazale
snaznu povezanost sa smr¢u od svih uzroka i sa smré¢u od
kardivaskularne bolesti. Taj je odnos bio manje ocit kad je
primijenjen test Liaison. Jedine ocite razlike izmedu testa
AccuTnl i drugih testova za cTnl bile su razlike u konfigura-
ciji protutijela. Tako je test AccuTnl jedinstven po tome $to
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Clinical importance of troponin assays with

enhanced sensitivity

Venge Per

Department of Medical Sciences, Clinical Chemistry, University of
Uppsala, Uppsala, Sweden

The assay of cardiac troponins in blood has become the
gold standard in the biochemical detection of myocardial
injury and may be measured either as troponin T or |. The
high sensitivities of the assays have allowed for redefinition
of myocardial infarction and also provided powerful
predictive tools in patients with myocardial injury. Thus,
several studies have clearly shown the relationship of
cardiac troponin levels to both short term and long term
outcome in patients with the acute coronary syndromes,
i.e. myocardial infarction or unstable angina. In previous
studies we compared the clinical performance of several
cardiactroponinassaysandfoundthatinspite of similarities
in functional sensitivities the actual clinical sensitivities
differed substantially. In a large cohort of subjects with
non-Q-wave myocardial infarction or unstable angina,
the FRISC Il study, the assay of cardiac troponin | using
one assay identified about 10% more patients with
poor outcome than other assays. Our results suggested
qualitative differences between cardiac troponin assays.
To investigate this further, we assayed plasma levels of
cardiac troponins in a cohort of healthy subjects. This
cohort (SWISCH) was matched according to sex and
age to the FRISC Il cohort patients. The results showed
a relationship to age with significantly elevated levels in
the elderly cohort and suggested that the 99 percentile
URL for subjects below 60 years of age should be half of
that defined in previous publications. The results again
showed great between-assay differences. The question
that could not be answered by the SWISCH results was
whether the slightly elevated levels seen in some healthy
subjects were related to any clinical consequences. In an
attempt to answer this, we measured serum cTnl levels
by the AccuTnl (Beckman Coulter) and Liaison (Diasorin)
assays in 1221 70-year-old men (the ULSAM study) that
had been followed for a mean of 10.4 years; 835 of these
men were regarded healthy at the time of blood sampling.
The cTnl levels as measured by the AccuTnl assay uniquely
showed a strong relationship to all-cause death and to
death from cardiovascular disease. This relationship was
less obvious with the Liaison assay. The only obvious
differences between the AccuTnl assay and other cTnl
assays were differences in antibody configurations. Thus,
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ukljucuje protutijelo na epitop 41-49 u molekuli cTnl, pa
smo stoga pretpostavili kako je ta razlika bila vjerojatno
razlog za razlike u klinickoj uspjesnosti. Zato je za nas bilo
veoma vazno kad je Abbott iziSao s poboljsanim testom
za cTnl koji ukljucuje ovo protutijelo. U studiji koju smo
proveli u drugoj skupini osoba s ne-Q-valnim infarktom
miokarda ili nestabilnom anginom (studija GUSTOIV) ana-
lizirali smo razine sr¢anih troponina pomocu vise razlicitih
testova u uzorcima oko 700 osoba. Rezultati su potvrdili
prijasnje podatke iz skupine FRISC i pokazali kako je ovaj
Abbottov test dostigao klini¢cku uspjesnost testa AccuTnl,
dajudi tako daljnju potporu nasem zapazanju o vaznosti
ukljucenja u test monoklonskog protutijela usmjerenog
protiv epitopa 41-49. Nasi podatci naglasavaju jedinstve-
nu kvalitetu nekih testova u identificiranju osoba s loSom
prognozom, te isto tako pokazuju kako visoka funkcijska
osjetljivost nekog testa ne mora uvijek znaciti i njegovu
visoku klini¢ku osjetljivost. Nasi podatci takoder pokazuju
kako se klinicka iskoristivost testova na troponine $iri, pa
bi sukladno tome trebalo revidirati i klinicku obradu.

E-mail: per.venge@akademiska.se

SA-2

Abbottovi srcani biljezi u dijagnostici i
motrenju

Herzig Birgit

Abbott, Njemacka

Test Troponin-|, te testovi BNP, CK-MB i Myoglobin dostu-
pni su za Abbottove instrumente AxSYM i Architect. Uz to,
testovi Homocystein i D-dimer dostupni su za instrument
AXSYM. Izvrsna klini¢ka osjetljivost testa Tnl na instrumen-
tu Architect moze se pripisati monoklonskim protutijeli-
ma koja su upotrebljena u ovom testu (James S i sur., Clin
Chem 2006.). | test Troponin-l za Architect i onaj za AXSYM
rabeista trimonoklonska protutijela koja su sva usmjerena
prema stabilnom dijelu molekule troponina. Za razliku od
dijagnostickih biljega za akutni koronarni sindrom (Tropo-
nin-1, CK-MB i Myoglobin), natriuretski peptid tip B (BNP)
je mocan biljeg koji pomaze u dijagnostici sr¢anog zataje-
nja. Prof. Mueller i sur. (N Engl J Med 2004.) su u prospek-
tivnoj randomiziranoj kontroliranoj studiji potvrdili kako
se moze ustedjeti 26% troskova uz primjenu pretrage BNP
u usporedi sa standardnom dijagnostikom bez pretrage
BNP. U ovu su studiju bila uklju¢ena 452 bolesnika srednje
dobi od 71 godine koji su dosli na hitni prijam s akutnom
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the AccuTnl assay uniquely includes an antibody against
the epitope 41-49 in the cTnl molecule and we therefore
postulated that this difference was the likely reason for
the differences in clinical performance. It was therefore of
great interest to us when Abbott launched their upgraded
assay of cTnl with the inclusion of this particular antibody.
In a study in another cohort of subjects with non-Q-wave
myocardial infarction or unstable angina, i.e. the GUSTOIV-
study, we analyzed the levels of cardiac troponins with
several different assays in samples of some 700 subjects.
The results confirmed previous data on the FRISC cohort
and also showed that the Abbott assay had acquired
clinical performance of the AccuTnl assay, lending further
support to our notion on the importance of the inclusion
of the monoclonal antibody directed against the epitope
41-49 in the assay. Our data emphasize the unique quality
of some assays in identifying subjects with unfavorable
prognosis and also show that a high functional sensitivity
of an assay need not always translate into a high clinical
sensitivity. Our data also imply that the clinical utility of
troponinassaysis broadened and the clinical management
should be revised accordingly.

E-mail: per.venge@akademiska.se

SA-2
Abbott cardiac markers in diagnosis and

monitoring
Herzig Birgit

Abbott, Germany

The Troponin-I assay as well as the BNP, CK-MB and
Myoglobin assays are available on both the AxXSYM and
Architect instruments from Abbott. In addition, the
Homocysteine and the D-dimer assays are available on the
AXSYM instrument. The excellent clinical sensitivity of the
Architect Tnl assay can be attributed to the monoclonal
antibodies that are used in the assay (James S et. al., Clin
Chem 2006). Both the Architect and AxSYM Troponin-
| assays utilize the same three monoclonal antibodies,
which are all directed to the stable part of the troponin
molecule. In contrast to the diagnostic markers for acute
coronary syndrome (troponin-I, CK-MB and myoglobin), a
powerful marker to aid in the diagnosis of heart failure is
the B-type natriuretic peptide (BNP). Prof. Mueller et al. (N
Engl J Med 2004) confirmed in a prospective, randomized,
controlled study that 26% of cost could be saved if BNP
testing is performed compared to standard diagnosis
without BNP testing.Thisstudyenrolled 452 patients, mean
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dispnejom. Uz to, Mueller je pokazao da se stopa prijma
u bolnicu smanijila za 10%, a medijan boravka u bolnici za
3 dana u skupini s BNP. Abbottovi testovi za BNP pruzaju
brzu i potpuno automatiziranu metodu za odredivanje
razina BNP. Prijelomna vrijednost (cut-off) od 100 pg/mL
rabi se u svim dobnim skupinama za iskljucivanje sréanog
zatajenja. Dok se molekula aktivhog BNP izlu¢uje putem
receptora neutralne endopeptidaze i izlu¢ivanja, moleku-
la inaktivnog NT-proBNP se izlu¢uje putem bubrega. To
pak dovodi do znatno manje ovisnosti BNP o dobi i bubre-
gu (McCullough i sur., Rev Cardiovasc Med 2003.). Uz BNP,
moze se primijeniti test D-dimer na AxXSYM kao pomoc¢ u
diferencijalnoj dijagnostici bolesnika s dispnejom kako bi
se razlikovali sr¢ani od pluc¢nih uzroka. D-dimer je biljeg
koagulacije koji odrazava stupanj obrtaja trombina. Test
D-dimer na AxSYM moze se rabiti za isklju¢ivanje sumniji-
ve venske tromboembolije, kako duboke venske trombo-
ze tako i plu¢ne embolije, s visokom negativnim predik-
tivnom vrijednos¢u (NPV=98,9%). Rezultat testa D-dimer
dobiva se u kratkom vrremenu od 15 minuta. Ukratko,
sr¢ani testovi na uredajima Architect i AxXSYM daju izvrsne
rezultate u kratkom vremenu, koji su dobiveni na pouzda-
nim i potpuno automatiziranim instrumentima.

E-mail: birgit.herzig@abbott.com

SA-3
Novi srcani biljezi akutnog koronarnog

sindroma

Honovi¢ Lorena

Medicinsko-biokemijski laboratorij, Opca bolnica Pula, Pula, Hrvatska

Akutnim koronarnim sindromom (AKS) odredena su sta-
nja od nestabilne angine, preko ne-ST akutnog infarkta do
ST-akutnog infarkta miokarda s izrazenom nekrozom mio-
karda. Naj¢esca etiologija ukljucuje pet osnovnih uzoraka:
rupturu plaka s akutnom trombozom, progresivnu meha-
ni¢ku opstrukciju, upalu, sekundarnu nestabilnu anginu
uslijed anemije ili hipertiroidizma, dinamicku opstrukciju
uslijed vazokonstrikcije. Znacajnu ulogu u dijagnostici i
lijeCenju AKS imaju biokemijski sréani biljezi. Godinama
temeljena na uporabi biljega nekroze miocita, klinicka
primjena sréanih biljega posljednjih je desetak godina
dozZivjela znacajnu transformaciju i nastoji mjerljivim pa-
rametrima obuhvatiti sve faze AKS. Uza opce prihvacene
biljege nekroze sve veca vaznost pripada biljezima upale,
ishemije miokarda i biljezima sré¢ane funkcije. Bilo sustav-
na ili lokalna, upala definira stabilnost ili nestabilnost ate-
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age 71 years, presenting to emergency department with
acute dyspnea. In addition, Mueller showed the hospital
admission rate to be reduced by 10% and median length
of hospital stay by 3 days in the BNP group. The Abbott
BNP assays provide rapid and fully automated methods
to determine BNP levels. A cut-off of 100 pg/mL to rule
out heart failure is used for all age groups. Whereas the
active BNP molecule is cleared via neutral endopeptidase
and clearance receptors, the inactive NT-proBNP molecule
is renally excreted. This leads to much less age and renal
dependence for BNP (McCullough et al., Rev Cardiovasc
Med 2003). In addition to BNP, the AxXSYM D-dimer assay
can be used to aid in differential diagnosis of dyspnea
patients, distinguishing cardiac from pulmonary causes.
D-dimer is a coagulation marker that reflects the degree of
thrombin turnover. The AXSYM D-dimer assay can be used
to rule out suspected venous thromboembolism, both
deep vein thrombosis and pulmonary embolism with a
high negative predictive value (NPV=98.9%). The D-dimer
assay has a quick turnaround time of 15 minutes. Overall,
the Architect and AxSYM cardiac assays are proven to
have excellent assay performance. Quick assay results can
be obtained on reliable and fully automated instruments.

E-mail: birgit.herzig@abbott.com

SA-3
New biochemical markers of acute coronary

syndrome

Honovic¢ Lorena

Laboratory of Medical Biochemistry, Pula General Hospital, Pula, Croatia

Acute coronary syndrome (ACS) refers to conditions of
unstable angina, non-ST myocardial infarction and ST
acute myocardial infarction with pronounced necrosis.
The most common pathology of ACS includes five major
causes: plaque obstruction, inflammation, secondary
unstable angina due to severe anemia or hyperthyroid-
ism, and dynamic obstruction due to coronary vasocon-
striction. Biochemical markers play a pivotal role in the
diagnosis and management of patients with ACS. Clini-
cal use of biochemical markers of cardiac diseases has
been significantly modified over the last ten years, and
today includes parameters for complete evaluation of
ACS. Along with necrosis biomarkers, the biomarkers of
inflammation, cardiac ischemia and ventricular overload
have been firmly established in clinical studies. Local or
systemic inflammation is a major contributor to plaque
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rosklerotskog plaka pa se biljezi ove faze bolesti ispituju
kao rani biljezi AKS, odnosno biljezi nestabilnosti plaka.
lako nedovoljno istrazeni, tu se spominju C reaktivni pro-
tein, mijeloperoksidaza, transmembranski protein trom-
bocita-CD40 ligand, monocitni hemoatraktant protein-1
(MCP-1), plazma protein A udruzen s trudno¢om (PAPP-A),
kolin, interleukin 6. Sredisnji fizioloski proces u AKS je mi-
okardijalna ishemija pa specifi¢ni biljeg mora razlikovati
akutni infarkt miokarda (AIM) od neishemijskog ostecenja
miokarda. Veliku mogu¢nost primjene u toj faziimaju ishe-
mijom modificirani albumin (IMA), glikogen fosforilaza-BB
(GP-BB), nevezane slobodne masne kiseline (FFAu). Medu
sr¢anim biljezima najispitivaniji su biljezi infarkta miokar-
da, odnosno nekroze. Nekroza je pracena otpustanjem
strukturnih proteina i stani¢nih makromolekula u sr¢ani
intersticijum kao posljedica oStecenja stani¢cne membra-
ne. Kako je pravodobno prepoznavanje AIM vazno za pro-
gnozu i lijecenje, odredivanje biljega nekroze indicirano
je u svih bolesnika sa suspektnim AKS. Najznacajniji biljezi
ove skupine su mioglobin, CKMB mass, srcani troponini
Til, ali se nove nade polazu u odredivanje tropomiozina
i aktina. Skupinu biljega sr¢ane funkcije ¢ine natriuretski
peptidiito tipa B (BNP) i N terminalni dio istog prohormo-
na (NT-proBNP).

E-mail: Ihonovic@inet.hr

S5 - Simpozij 5 - TUMORSKI BILJEZI | MOLEKULARNA
DIJAGNOSTIKA ZLOCUDNIH TUMORA, S5-1

Granice nutrigenomike i prevencija raka

Vucenik Ivana

University of Maryland School of Medicine, Baltimore, MD and
American Institute for Cancer Research, Washington, DC, SAD

Prehrambene navike mogle bi utjecati naincidenciju raka.
Velik broj bioaktivnih sastavnica u hrani udruzen je sa za-
$titom od raka. Bioaktivne sastavnice hrane mogle bi isto-
dobno mijenjati vise od jednog procesa raka ukljucujudi
metabolizam karcinogena, hormonsku ravnotezu, proli-
feraciju, stani¢no signaliziranje, kontrolu stani¢nog ciklu-
sa, diferencijaciju, apoptozu, angiogenezu i metastazu.
Utvrdeno je kako genetska raznolikost i genetska osnova
pojedine osobe imaju ulogu u sklonosti ka razvoju raka.
Nutrigenomika je ispitivanje nacina na koji bioaktivne sa-
stavnice u prehrani djeluju uzajamno s genima i njihovim
proizvodima, te kako genetska raznolikost moze uvjeto-
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instability. The group of investigated markers of inflam-
mation include C-reactive protein, myeloperoxidase, CD
40 ligand, monocyte chemoattractant protein-1, preg-
nancy-associated plasma protein, and interleukin-6. From
the group of biomarkers of myocardial ischemia several
biomarkers are under investigation. These are ischemia-
modified albumin, unbound free fatty acids, whole blood
choline, and glycogen phosphorylase isoenzyme BB.
Among markers of cardiac disease the best known are
markers of myocardial necrosis, which include structural
proteins and other intracellular macromolecules such as
myoglobin, cardiac troponin T and |, creatine kinase MB
mass, actin and tropomyosine. Because the recognition
of acute myocardial infarction (AMI) is important for the
prognosis and management, determination of necrosis
biomarkers is indicated in all patients with suspect ACS.
For risk assessment in patients with a clinical syndrome
constituent, the measurement of B-type natriuretic pep-
tide or N-terminal pro BNP may prove useful.

E-mail: lhonovic@inet.hr
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Frontiers in nutrigenomics and cancer

prevention

Vucenik Ivana

University of Maryland School of Medicine, Baltimore, MD and
American Institute for Cancer Research, Washington, DC, USA

Dietary habits may influence cancer incidence. A large
number of bioactive components in food are associated
with cancer protection. Bioactive food components may
modify simultaneously more than one cancer process
including carcinogen metabolism, hormonal balance,
proliferation, cell signaling, cell-cycle control, differentia-
tion, apoptosis, angiogenesis, and metastasis. It has been
recognized that genetic variation and individual genetic
background play a role in susceptibility to cancer. Nutrig-
enomics is the study of how bioactive components in the
diet interact with genes and their products, and how ge-
netic variations may cause people to respond differently

S52



S5-1

Tumorski biljezi i molekularna dijagnostika zlo¢udnih tumora

vati da ljudi razli¢ito odgovaraju na nutrijente iz prehrane.
Ispitivanje interakcije izmedu prehrane i genoma poje-
dine osobe, te odgovora doti¢ne osobe na razlicite vrste
prehrane daje vazne informacije o onima u kojih odgovor
nastupa te onima u kojih odgovor izostaje, a time pomaze
identificirati one koji ¢e imati najvise koristi. Tehnike koje
se rabe u prehrambenoj genomici sli¢cne su onima koje
se primjenjuju u suvremenom molekularno genetickom
istrazivanju. Medutim, da bismo u potpunosti shvatili ulo-
gu prehrane u karcinogenezi i identificirali one koji hoc¢e
ili nece odgovoriti na prehrambenu intervenciju, uz nutri-
genomiku je neophodna istrazivacka suradnja u podrug;ji-
ma prehrambene epigenetike, prehrambene transkripto-
mike, proteomike i metabolomike, vodeci racuna o tome
da etnicka pripadnost, kulturna okolina i drugi ¢imbenici
utjecu na genetsku raznolikost i odgovor na prehrambene
¢imbenike, te na izrazenost vaznih gena. Znanja dobivena
iz studija udruzenosti bioaktivnih sastavnica hrane i rizika
za razvoj raka, na osnovi genotipa pomoci ¢e u izradi indi-
vidualiziranih prehrambenih intervencija za sprjec¢avanje,
pa caki lijecenje raka.

E-mail: ivucenik@umaryland.edu

S5-2
Genomika i proteomika u onkologiji

Paveli¢ Jasminka

Zavod za molekularnu medicinu, Institut Ruder Boskovi¢, Zagreb,
Hrvatska

U proslih smo nekoliko desetljeca bili svjedoci golemog
napretka u istraZivanju genoma i proteoma u podrucju
molekularnog profiliranja - onkologiji. Otprilike 30.000
gena kodira za ¢ak do deset milijuna proteina koji u
(pre)malignim stanicama (de)reguliraju fizioloSke proce-
se. S obzirom na tako velik broj gena/proteina njihove
promjene koje vode zlo¢udnoj preobrazbi su iznimno
slozene i tesko ih je “mjeriti” tradicionalnim metodama.
Mjerenje ekspresije gena cDNA mikrocip tehnologijom,
kao i globalno profiliranje proteina pojedinog uzorka daju
slozenu sliku promjena unutar stanice. Ovakve tehnolo-
gije omogucuju analizu ekspresije tisuca gena i proteina
odjednom, ¢ime istrazivaci raspolazu informacijama o
brojnim promjenama koje su uzrok zlo¢udne promjene.
Uz to, ovakva istrazivanja daju informacije koje se mogu
upotrijebiti za molekularno profiliranje tumora, sto pak
moze rezultirati to¢nijom klasifikacijskom shemom kao i
identifikacijom niza gena koji se mogu iskoristiti za bolju
prognozu i predvidanje ishoda lije¢enja. Nije ni zanemari-
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to food nutrients. The study of the interaction between
nutrition and an individual’s genome and the response of
the individual to different diets provides important clues
about responders and non-responders and helps indi-
cate who will benefit most. Techniques used in nutritional
genomics are similar to those used in modern molecular
genetic research. However, to fully understand the role of
nutrition in carcinogenesis and to identify those who will
and will not respond to dietary intervention, a collabora-
tive research in the areas of nutritional epigenetics, nu-
tritional transcriptomics, proteomics and metabolomics
are necessary in addition to nutrigenomics, taking into
account that ethnicity, cultural environments and other
factors influence the genetic variability and response
to nutritional factors, and the expression of important
genes. The knowledge gained in studies of the associa-
tions among bioactive food components and cancer risk
based on genotype will help designing individualized
nutritional intervention to prevent and even treat cancer.

E-mail: ivucenik@umaryland.edu

$5-2
Genomics and proteomics in cancer

Paveli¢ Jasminka

Department of Molecular Medicine, Ruder Boskovic Institute, Zagreb,
Croatia

The past decade has seen great advances in genome
and proteome research in the field of molecular profil-
ing - oncology. Approximately 30,000 genes code for up
to ten million proteins which (de)regulate physiological
processes in premalignant/malignant cells. Due to such
a huge number of genes/proteins, their alterations that
can lead to cancer formation are dramatically complex
and are difficult to measure by traditional methods. The
measurement of gene expression by cDNA microarray
technology, as well as global protein profiling of a par-
ticular specimen give an integrated genome-proteome
picture of the changing function. Such approaches en-
able analysis of expression levels of thousands of genes
and proteins at once, providing the researchers with
information on a variety of changes that underlay ma-
lignant transformation. In addition, they give informa-
tion that can be used for molecular profiling of tumors,
which can result in a much more detailed classification
schemes as well as in the identification of potential gene
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va identifikacija molekularnih “meta” na temelju kojih se
moze zasnivati razvitak novog, prema svakom oboljelom
“iskrojenog” lijecenja. Do sada je cDNA mikrocip tehnolo-
gija upotrebljena za identifikaciju gena uklju¢enih u sklo-
nost razvoju nasljednih oblika raka, kao Sto su BRCA1/2 i
APC. Analizom meduloblastoma otkriveni su geni uklju-
¢eni u procese adhezije stanica i njihovu mobilnost (PD-
GFR i Ras/mitogen activated protein kinase - MAPK geni).
Sli¢cno tome, eskpresija proteina Wnt5a prati sposobnost
metastaziranja melanoma koze. S obzirom na toc¢niju kla-
sifikaciju tumora i klinicki ishod bolesti najbolji su rezul-
tati postignuti u podruc¢ju zlo¢udnih tumora krvotvornog
tkiva (leukemije i limfomi) i tumora dojke u osoba mladih
dobnih skupina. Usporedno sa spomenutim, nije zane-
marivo ni kreiranje novih lijekova. S obzirom na to da su
mnogi oblici konvencionalnog lije¢enja nespecifi¢ni, novi
oblici lijecenja usmjereni osobito na dokidanje aktivnosti
proteina sve su vise u srediStu istrazivanja. Prema tome,
proteomske analize predstavljaju izravniji nacin analizi-
ranja uzoraka sa svrhom kreiranja ciljanog lijec¢enja. Sve
u svemu, tehnike analize genoma i proteoma postale
su moc¢no orude za proucavanje tisuca gena i proteina
odjednom. lako ¢emo na rutinsku primjenu ovih tehnika
jos pricekati, njihovo ¢e ukljuc¢ivanje u klinicke protokole
biti od velikog znacenja ne samo za oboljele, nego i za
drustvo u cjelini.

E-mail: jpavelic@irb.hr

$5-3
Aktivacija signalnih molekula u

karcinogenezi

Rumora Lada

Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko-
biokemijski fakultet Zagreb, Hrvatska

Tijekom posljednjeg desetlje¢a bazi¢na istrazivanja raka
svojim su rezultatima dovela do znacajnih napredaka u
nasem razumijevanju biologije i genetike raka. Jedna od
najznacajnijih spoznaja bila je ona da programirana smrt
stanice (apoptoza) i geni koji su ukljuceni u ovaj proces
snazno utje¢u na maligni fenotip. Apoptoza je prirodan
proces uklanjanja neZeljenih stanica, poput onih s poten-
cijalno Stetnim mutacijama ili s poremec¢enom kontrolom
tijeka stani¢noga ciklusa. Poremecaji u procesu apoptoze
mogu utjecati na osjetljivu ravnotezu izmedu proliferacije
stanica i njihovog umiranja, $to moze dovesti do razvo-
ja razlicitih bolesti pa i raka. Kod mnogih tipova tumora
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signature sets that can be applied to both the prognosis
and prediction of treatment outcome. In addition, also
of great importance is identification of molecular targets
that allows the development of new tailored antitumor
treatments. So far, cDNA array based gene profiling has
been used to identify a number of genes involved in
inherited predisposition to disease such as BRCA1/2 and
APC. Analysis of medulloblastomas revealed PDGFR and
the Ras/MAPK genes as those responsible for cell adhe-
sion and mobility. Similarly Wnt5a is a molecule whose
expression is highly correlated with metastatic potential
in melanoma. Regarding prediction and tumor classes
the best achievements were obtained in leukemias, lym-
phomas and breast tumors from young patients. In paral-
lel stands also changing the treatment and management
of patients. As many conventional therapies are limited
by the lack of specificity, novel targeted therapies mostly
based on aberrant protein signaling have come into fo-
cus. Thus, proteomic analysis represents a more direct
way of analyzing cancer samples for selected or targeted
therapies. Alltogether, the genome-proteome techniques
have become a powerful tool for the study of thousands
of genes and proteins at once. Although routine applica-
tion of these technologies in clinical practice will take
some time, their inclusion into clinical protocols will be
of great benefit not only for patients but also for the com-
munity at large.

E-mail: jpavelic@irb.hr

$5-3
Activation of signaling molecules in

carcinogenesis

Rumora Lada

Department of Medical Biochemistry and Hematology, School of
Pharmacy and Biochemistry, Zagreb, Croatia

In the last decade, basic cancer research has produced
remarkable advances in our understanding of cancer
biology and cancer genetics. Among most important of
these advances is the realization that programmed cell
death (apoptosis) and the genes that control it have a
profound effect on the malignant phenotype. Apoptosis
is a natural process of removing unwanted cells such as
those with potentially harmful mutations or alterations
in the cell-cycle control. Deregulation of apoptosis can
disrupt the delicate balance between cell proliferation
and cell death, and can lead to diseases such as cancer.
In many cancers pro-apoptotic proteins have inactivating
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prisutne su inaktiviraju¢e mutacije u pro-apoptoti¢nim
proteinima ili je potaknuta ekspresija anti-apoptoti¢nih
proteina, $to dovodi do nekontroliranog rasta tumora i do
nemogucnosti stanice da odgovori na stresne poticaje, na
Stetne mutacije i na oste¢enja DNA. Izbjegavanje stanice
da umre programiranom smrcu prepoznato je danas kao
jedna od 3est najvaznijih promjena u fiziologiji stanice
koje dovode do malignoga rasta i znacajka je vecine, ako
ne i svih tipova tumora. Provode se brojna istrazivanja
kako bi se $to potpunije razjasnio mehanizam apoptoze,
a sve u svrhu pronalazenja novih biokemijskih biljega koji
bi se mogli rabiti u ranom dijagnosticiranju tumora te ra-
zvijanja novih terapijskih pristupa u lijecenju razlicitih vr-
sta tumora, a koji bi bili manje toksi¢ni i mutageni od vec
postojecih.

Istrazuju se razlicite molekule koje sudjeluju u procesu
apoptoze, poglavito receptori smrti koji se nalaze na po-
vriini stanice i poti¢u apoptozu, Bcl-2 proteini koji imaju
znacajnu ulogu u mitohondrijskom putu apoptoze, kas-
paze koje su glavni izvrsitelji procesa apoptoze te endo-
geni inhibitori kaspaza. Tijekom predavanja govoriti ¢e
se o nekim od ovih potencijalno obecavajucih signalnih
molekula koje bi mogle imati vaznu ulogu u dijagnostici
i/ili lijecenju razlicitih vrsta tumora.

E-mail: rumora@pharma.hr

S5-4
Sustav aktivatora urokinaznog

plazminogena: bogat izvor tumorskih biljega

Sori¢ Jasna

Farmaceutsko-biokemijski fakultet, Zagreb, Hrvatska

Sustav aktivatora urokinazog plazminogena (sustav uPA)
sastoji se od serinske proteaze uPA, receptora (UPAR) i dva
inhibitora: inhibitor aktivatora plazminogena 1 (PAI 1) i
inhibitor aktivatora plazminogena 2 (PAIl 2). Sustav uPA
ima vaznu ulogu u bioloskim procesima kao $to su fibri-
noliza, upalni procesi, stvaranje ateroskleroti¢nih plako-
va, pregradnja matriksa, tumorska invazija, angiogeneza i
metastaziranje. Vezanje uPA za njegov receptor zapocinje
proteoliti¢nu kaskadu koja pretvara plazminogen u plaz-
min. Plazmin preko svojih vlastitih proteoliti¢nih funkcija
razgraduje izvanstani¢ne sastavnice bazalne membrane
i aktivira druge sastavnice kao $to su metaloproteinaze.
Neovisno o svojoj kataliti¢cnoj aktivnosti, uPAR je uklju¢en
i u stani¢no signaliziranje, interakciju s integrinima, stanic-
no kretanje, adheziju, invaziju i angiogenezu. Prekomjer-
na ekspresija uPA, uPAR ili PAI 1 je znacajka malignosti i
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mutations or the expression of anti-apoptotic proteins
is up-regulated, leading to the unchecked growth of
the tumor and the inability to respond to cellular stress,
harmful mutations and DNA damage. The evasion of
programmed cell death has been recognized today as
one of the six essential alterations in cell physiology that
dictate malignant growth and is a hallmark of most, and
maybe all types of cancer. An intense research effort is
uncovering the underlying mechanisms of apoptosis in
order to discover new biochemical markers that could be
used for early diagnosis of cancer, and to produce new
therapies that are less toxic and mutagenic than current
treatment regimens. Apoptosis targets that are currently
being explored for cancer diagnosis and drug discovery
include death receptors triggering apoptosis from the
cell surface, Bcl-2 proteins as the gatekeepers of the mito-
chondrial pathway, caspases as the executioner enzymes,
or endogenous caspase inhibitors. Some of these poten-
tially promising signaling molecules in cancer diagnosis
and treatment will be discussed.

E-mail: rumora@pharma.hr

S5-4
The urokinase plasminogen activator

system: a rich source of tumor markers

Sori¢ Jasna

School of Pharmacy and Biochemistry, Zagreb, Croatia

The urokinase plasminogen activator (uPA) system con-
sists of the serine protease UPA, receptor (UPAR), and the
two inhibitors, plasminogen activator inhibitor 1 (PAI 1)
and plasminogen activator inhibitor 2 (PAl 2). The uPA
system has an important role in biological processes
including fibrinolysis, inflammation, atherosclerotic
plaque formation, matrix remodeling, tumor invasion,
angiogenesis, and metastasis. Binding of uPA with its
receptor initiates a proteolytic cascade that results in the
conversion of plasminogen to plasmin. Plasmin through
its own proteolytic function degrades the extracellular
basement membrane components and activates others
such as metalloproteinases. Independent of the catalytic
activity, uPAR is also involved in cell signaling, interac-
tions with integrins, cell motility, adhesion and invasion,
and angiogenesis. Overexpression of uPA, uPAR or PAI 1
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korelira s progresijom tumora i metastaziranjem. U skladu
s njihovom ulogom u diseminaciji tumora, visoke koncen-
tracije uPA, PAI 1 i uPAR u mnogim vrstama raka koreliraju
s losim ishodom bolesti. Prognosticka vrijednost uPA i PAI
1 kod bolesnica s rakom dojke koje imaju negativne lim-
fne ¢vorove aksile proglasena je valjanom, rabeci i pros-
pektivno randomizirajuce ispitivanje i udruzenu analizu.
Ispitivanje uPA i PAl T moze stoga pomodi u identificiranju
bolesnica s nisko rizicnim negativnim statusom limfnih
¢vorova aksile za koje je nepotrebna adjuvantna kemote-
rapija. Medutim, kod bolesnica s rakom dojke i negativnim
limfnim ¢vorovima aksile, ali s visokim koncentracijama
uPA i PAI 1 u primarnom tumoru adjuvantna kemoterapija
je potrebna. Mjerenje uPA sastavnica, narocito kod bole-
snica s rakom dojke, pruza mogu¢nost da se pomogne u
individualiziranom vodenju bolesnica. Predklinicka prou-
¢avanja su pokazala da ili inhibicija kataliticne aktivnosti
uPA ili sprjecavanje vezanja uPA za njegov receptor sma-
njuju rast tumora, angiogenezu i metastaze. Strategije
koje blokiraju uPA ili njegov receptor kako bi se poreme-
tila njihova interakcija ili neovisno djelovanje uPAR uklju-
¢uju antisensnu tehnologiju, monoklonska protutijela,
citotoksi¢ne antibiotike i sintetske inhibitore uPA. Ciljana
terapija je cilj buduceg lijecenja tumora, a sustav uPA je
dobar kandidat za takvu terapiju.

E-mail: jsoric@apharma.hr

S5-5
Pregled najnovijih smjernica za tumorske

biljege

Sturgeon (atherine

Department of Clinical Biochemistry, Royal Infirmary of Edinburgh,
Edinburgh, Velika Britanija

Sve je vedi pritisak za pruzanjem zdravstvene skrbi zasno-
vane na “najboljoj praksi”. To poglavito vrijedi za medicinu
karcinoma, gdje su dijagnosticki postupci ¢esto invazivni,
a lijecenje skupo. Stoga je vise skupina izradilo smjernice
kako bi se potakla sve bolja primjena tumorskih biljega.
Medu njima je nedavno objavljen nacrt smjernica Ame-
ricke akademije za klinicku biokemiju (NACB), koje su sad
dostupne za raspravu na mrezi (www.nacb.org), a usre-
dotocene su na klinicke i laboratorijske aspekte primjene
tumorskih biljega. Kako kvaliteta rezultata odrazava do-
gadaje tijekom triju faza analize, primjereno je zahtjeve
za svaki razmatrati zasebno. Prijeanaliticki zahtjevi: im-
plikacije zahtjeva za pretragu na tumorske biljege za bo-
lesnika treba razmotriti prije postavljanja zahtjeva, kada
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is a feature of malignancy and is correlated with tumor
progression and metastasis. Consistent with their role in
cancer dissemination, high levels of uPA, PAI 1 and uPAR
in multiple cancer types correlate with adverse patient
outcome. The prognostic value of uPA and PAI 1 in axil-
lary node-negative breast cancer patients was recently
validated using both a prospective randomized trial and
pooled analysis. Assay of uPA and PAI 1T may thus help
identify low risk node negative patients for whom adju-
vant chemotherapy is unnecessary. However, for lymph
node negative breast cancer patients with high levels of
uPA and PAI 1 in primary tumor adjuvant chemotherapy
is necessary. The measurement of uPA components, es-
pecially in breast cancer, therefore has the potential to
help with individualized patient management. Preclinical
studies show that either inhibition of uPA catalytic activ-
ity or prevention of uPA binding to its receptor reduces
tumor growth, angiogenesis and metastasis. Strategies
that target uPA or its receptor with the aim to disrupt the
interaction between the two or the ligand independent
action of uPAR include antisense technology, monoclonal
antibodies, cytotoxic antibiotics, and synthetic inhibitors
of uPA. Targeted therapy is a goal of future cancer treat-
ment and the uPA system is a likely candidate for such
therapy.

E-mail: jsoric@pharma.hr

S5-5
An overview of recent guidelines on tumor

markers

Sturgeon Catherine

Department of Clinical Biochemistry, Royal Infirmary of Edinburgh,
Edinburgh, UK

There is an increasing pressure to provide health care
based on “best practice”. This is particularly true in cancer
medicine, where diagnostic procedures are often inva-
sive, and therapy expensive. A number of groups have
therefore developed guidelines with the aim of encour-
aging improved use of tumour markers. Among these are
recently published draft guidelines from the American
National Academy of Clinical Biochemistry (NACB), which
are now available for comment on the web (www.nacb.
org) and which focus on both clinical and laboratory
aspects of tumour marker use. As the quality of results
reflects events during the three phases of analysis, it is
convenient to consider the requirements of each sepa-
rately. Pre-analytical requirements: the implications for
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treba odabrati najvazniji tumorski biljeg. Kad se izdaje
zahtjev, pazljivo treba razmotriti vrijeme uzimanja uzorka,
kao i mogudi utjecaj drugih vrsta lije¢enja i lijekova (npr.
prethodno lijecenje misjim monoklonskim protutijelima)
i/ili drugih medicinskih stanja (npr. PSA kod prostatitisa)
na rezultate. Uzeti uzorak (serum, plazma itd.) treba uvi-
jek zadovoljavati zahtjeve proizvodaca testa. Analiticki
zahtjevi: testovi trebaju uvijek ispunjavati utvrdene za-
htjeve za kvalitetu u smislu Unutarnje kontrole kvalitete
(1QQ) (zadovoljavajuci objektivne kriterije za prihvatljivost
rezultata za propisno utvrdene IQC uzroke) i Vanjske kon-
trole kvalitete (EQA) (postizanje zadovoljavajuceg rada
za uzorke klinicki znacajne koncentracije, idealno tako-
der procjenjujudi “stabilnost” testa). Isto tako, laboratoriji
trebaju na najmanju mjeru svesti moguénost pogrjeske
poput one uzrokovane “hvatanjem” visokih doza. Poslije-
analiti¢ki zahtjevi: usredotocenost pozornosti na to kako
se rabe rezultati moze ohrabriti uc¢inkovitiju klini¢ku pri-
mjenu pretraga na tumorske biljege. Vazni su odgovaraju-
¢i referentni rasponi, zajedno s naputkom o tome 3to cini
znacajnu ili klinicki vaznu promjenu. U slucaju AFP i hCG
pozeljno je izra¢unavanje poluzivota. Kad se mijenja me-
toda, laboratorij treba napomenuti je li za ocekivati da to
utjece na tumacenje trenda u rezultatima biljega.

E-mail: C.Sturgeon@ed.ac.uk

$6 - Simpozij 6 —- PEDIJATRIJSKA LABORATORIJSKA
MEDICINA, S6-1

Laboratorijska dijagnostika septicnih stanja

u djece
Kohse Klaus
Institute of Laboratory Medicine, Klinikum Oldenburg, Njemacka

Bez obzira na sav napredak u medicini, dijagnostika
septi¢nih stanja u djece, osobito novorodencadi, i dalje
predstavlja izazov za klinicare i laboratorijske znanstve-
nike. Zbog iznimno malog volumena krvi dostupnog za
dijagnosticke svrhe samo u malim koli¢inama nedonos¢ad
ispod 1000 g ¢ini podskupinu kojoj valja posvetiti osobitu
pozornost. Ve¢ dugo i dobro utvrden proteinski biljeg za
otkrivanje i motrenje sepse, CRP, Cini se “presporim”, jer
mu koncentracije rastu tek nakon $to upalno stanje traje
duze od 24 h. Citokini koji se oslobadaju ranije u tijeku
upalnoga procesa, npr. interleukini 6ili 8, postupno preuz-
imaju ulogu dijagnosti¢kih parametara izbora; medutim,
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the patient of requesting a tumor marker test should be
considered before making the request, at which time the
most relevant tumour marker should be selected. When
making the request, careful consideration must also be
given to specimen timing, as well as to the possible influ-
ence on results of other treatment and medication (e.g.,
previous treatment with mouse monoclonal antibodies)
and/or other medical conditions (e.g., prostatitis for PSA).
The specimen taken (serum, plasma, etc.) should always
meet the requirements of the assay manufacturer. Ana-
lytical requirements: assays should meet defined quality
requirements for both Internal Quality Control (IQC) (ful-
filling objective criteria for acceptability of results for ap-
propriately constituted IQC samples) and External Quality
Assessment (EQA) (achieving satisfactory performance
for specimens of clinically relevant concentration, ideally
also assessing assay “stability”). Laboratories should also
minimise the possibilities of error such as that caused by
high dose “hooking”. Post-analytical requirements: focus-
ing attention on how the results are used can encourage
more effective clinical use of tumour marker tests. Appro-
priate reference ranges, together with advice as to what
constitutes a significant or clinically relevant change, are
important. For AFP and hCG, calculation of the half-life
may be desirable. When method changes are made, the
laboratory should highlight whether it is likely to have af-
fected interpretation of the trend in marker results.

E-mail: C.Sturgeon@ed.ac.uk

S6 - Symposium 6 — PEDIATRIC LABORATORY
MEDICINE, S6-1

Laboratory diagnosis of septic states in

children
Kohse Klaus
Institute of Laboratory Medicine, Klinikum Oldenburg, Germany

Regardless of all medical progress, the diagnosis of sep-
tic states in children, especially in newborns, remains
a challenge to clinicians and laboratory scientists. Due
to their extremely small blood volume which is avail-
able for diagnostic purposes only in minute amounts,
preterm newborns below 1000 g represent a subgroup
to which special attention has to be paid. The long-time
well-established marker protein for the detection and
monitoring of a sepsis, CRP, appears to be too “slow”
since concentrations rise only after the inflammatory
state has persisted for more than 24 h. Cytokines released
earlier during the course of an inflammatory process, e.g.,
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njihova je uporaba ogranicena zbog nepostojanja visoko
toc¢nih i preciznih mehaniziranih metoda koje bi se mogle
provoditi u rutinskom laboratoriju u kratkom vremenu do
dobivanja nalaza kroz svih 24 sata i uz primjenu uzoraka
volumena manjeg od 50 puL sreuma ili plazme. Interleukin
8, koji se moze pouzdano odrediti primjenom samo 10
pL krvi, obecava kao biljeg septi¢nih stanja, ali za njega
nema potpuno automatizirane metode. U novije vrijeme
uvedeno je vise POCT aplikacija semikvantitativnih me-
toda za odredivanje citokina. Medutim, njihovu pouzda-
nost tek treba u potpunosti dokazati. Upravo se ispituje
korisnost proteina koji veze lipopolisaharide (LBP). Ulo-
ga prokalcitonina (PCT) je proturje¢na u novorodencadi
zbog brze promjene njegove koncentracije tijekom prvih
sati zivota. Osobito je vazno otkrivanje uzroc¢nika sepse,
tj. (najcesce) bakterijskog patogena. Molekularne meto-
de mogle bi uskoro postati moguce alternative klasi¢nim
mikrobioloskim tehnikama za otkrivanje, identificiranje,
pa ¢ak i za ispitivanje osjetljivosti mikroorganizama.

E-mail: kohse.klaus@klinikum-oldenburg.de

S6-2
Izazovi novorodenackog probira
Fumic Ksenija

Klini¢ki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

Novorodenacki probir podrazumijeva sustavno pretrazi-
vanje cjelokupne populacije novorodencadi odredenog
dijela ili cijele drzave na one bolesti koje su dostupne li-
jecenju, a koje se klini¢ki ne mogu dovoljno rano prepo-
znati. Da bi se neka bolest uvrstila u nacionalni program
novorodenackog probira, preporuka je zadovoljiti uvjete
Svjetske zdravstvene organizacije koje su jos 1968. godine
postavili Wilson i Junger: razumno visoka ucestalost, do-
stupnost lije¢enju, nemogu¢énost rane klinicke dijagnoze,
prikladan laboratorijski test te povoljan odnos troskova
programa prema ekonomskoj koristi od ranog otkriva-
nja i lije¢enja. No, ovisno o ekonomskim mogucnostima
i zdravstvenoj politici nekih zemalja, u nacionalne pro-
grame novorodenackog probira postupno su se uvodile
i bolesti koje samo djelomice zadovoljavaju prije navede-
ne uvjete: nedostatak biotinidaze, galaktozemija, cisti¢na
fibroza, neuroblastom, Duchenneova misi¢na distrofija i
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interleukins 6 or 8, have gradually occupied the role of
the diagnostic parameters of choice; however, their use is
limited by the lack of highly accurate and precise mecha-
nised methods which can be performed in a routine
laboratory with short turnaround times 24 hours a day
using sample volumes below 50 pL serum or plasma. In-
terleukin 8, which may reliably be determined using only
10 uL blood, shows promise as a marker of septic states,
but no fully automated method is available. A number of
POCT applications of semiquantitative methods for cyto-
kine determinations have recently been introduced. Their
reliability, however, has not yet been proven sufficiently.
Lipopolysaccharide binding protein (LBP) is currently
under investigation for its usefulness. The role of procal-
citonin (PCT) is discussed controversely in newborns due
to the rapid change of its concentrations during the first
hours of life. Of special importance is the detection of
the causative agent of the sepsis, i.e. the (mostly) bacte-
rial pathogen. Molecular methods may soon emerge as
potential alternatives to classic microbiology techniques
for the detection, identification and even susceptibility
testing of microorganisms.

E-mail: kohse.klaus@klinikum-oldenburg.de

$6-2
The challenges of neonatal screening
Fumi¢ Ksenija

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

Neonatal screening implies systematic screening of the
entire neonate population in a part of or in a country as a
whole for the diseases eligible to treatment which cannot
be clinically recognized early enough. For a disease to be
included in the national program of neonatal screening,
the requirements posed by the World Health Organization
and originally proposed by Wilson and Junger as early
as 1968 should be met: reasonably high prevalence,
treatment availability, impossible early clinical diagnosis,
appropriate laboratory test, and favorable ratio of the
program cost to economic benefits of early detection
and treatment. However, diseases that have only partially
met the above criteria, e.g. biotinidase deficiency,
galactosemia, cystic fibrosis, neuroblastoma, Duchenne’s
muscular dystrophy, and many others have been gradually
included in the national programs of neonatal screening,
depending on the economic resources and health policy
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brojne druge. Prije deset godina pocelo je i uvodenje tan-
demske spektrometrije masa (MS-MS) u programe novo-
rodenackog probira. Ta moc¢na tehnologija omogudila je
otkrivanje specifi¢cnih metabolita iz suhe kapi krvi za preko
30 nasljednih metaboli¢nih bolesti, ali samo mali dio njih
je moguce i odgovarajuce lijeciti. Mogu¢nost te tehnolo-
gije koristi se na razne nacine i u pokusnim programima
novorodenackog probira lizosomskih bolesti nakupljanja.
Programi novorodenackog probira predstavljaju vazan
dio preventivne medicine. U Republici Hrvatskoj zasad je
takav program organiziran za nasljednu metaboli¢nu bo-
lest fenilketonuriju i konatalnu hipotireozu. U posljednje
vrijeme nove tehnologije stvorile su mogucnosti za prosi-
renje tog programa, ali misljenja stru¢njaka o toj proble-
matici u pojedinim drzavama jos se bitno razlikuju. Na njih
utjecu razlike u organizaciji zdravstvenog sustava, kultur-
ni i vjerski obicaji, te utjecaj javnog misljenja i nevladinih
organizacija. Valja napomenuti kako vec¢ i sama mogu¢-
nost predsimptomatske dijagnostike otvara niz ozbiljnih
etickih dilema i potrebno je u raspravu aktivno ukljuditi
sve koji skrbe za takve bolesnike u pojedinoj drzavi.

E-mail: ksenija.fumic@zg.htnet.hr

$6-3
Neonatalna hiperbilirubinemija i Gilbertov

sindrom
Furlan Danijela

Splosna bolnisnica Novo mesto, Slovenija

Hiperbilirubinemija je stanje povisene koncentracije bili-
rubina u krvi. Ovdje govorimo o patoloskoj nekonjugira-
noj neonatalnoj hiperbilirubinemiji kad koncentracija bili-
rubina u serumu prelazi 220 umol/L. Toksi¢ni bilirubin, koji
je lipofilan i moZe slobodno prolaziti kroz krvno-mozdanu
barijeru, ugrozava Zivot novorodenceta. Nekonjugirana
hiperbilirubinemija moze biti rezultat prirodenog pore-
mecaja funkcije enzima glukuronizacije. Ako je aktivnost
uridin difosfat glukuronil transferaze smanjena na 20%-
50%, govorimo o Gilbertovu sindromu (GS). GS je uzroko-
van polimorfizmom gena UGT1A1 u promotorskoj regiji.
Izrazenost gena je smanjena zbog insercije dodatnog TA
para u element A(TA)6TAA, tako da nastaje A(TA)7-8TAA.
Fototerapija je najuspjesniji oblik lije¢enja neonatalne
hiperbilirubinemije, ali moze biti pra¢ena nuspojavama.
Kako bismo optimirali trajanje ozracivanja, pratili smo sni-
Zenje serumske koncentracije bilirubina za vrijeme ozra-

Pediatric laboratory medicine

of particular countries. Some ten years ago, tandem mass
spectrometry (MS-MS) was initially introduced in the
program of neonatal screening. This powerful technology
has enabled identification of specific metabolites from
a dry blood drop for more than 30 hereditary metabolic
disorders of which only a minor part can be properly
treated. The opportunities offered by this technology have
alsobeen usedin a number of modes in the pilot programs
of neonatal screening for lysosomal storage diseases.
The programs of neonatal screening are an important
segment of preventive medicine. In Croatia, such a
program has been launched for the hereditary metabolic
disease phenylketonuria and perinatal hypothyroidism.
Novel technologies have lately opened the possibility
of program expansion, however, expert opinions on the
issue still greatly vary among different countries, being
influenced by differences in the structure of health care
system, cultural and religious conventions, public opinion,
and non-governmental structures. It should be noted that
the very possibility of presymptomatic diagnosis opens an
array of serious ethical issues, thus the respective debate
should actively include all those providing care for these
patients in a particular country.

E-mail: ksenija.fumic@zg.htnet.hr

S6-3
Neonatal hyperbilirubinemia and Gilbert

syndrome
Furlan Danijela

Novo Mesto General Hospital, Novo Mesto, Slovenia

Hyperbilirubinemia is a state of increased bilirubin con-
centration in blood. We talk about pathological non-
conjugated neonatal hyperbilirubinemia when the bili-
rubin concentration in serum exceeds 220 pumol/L. Toxic
bilirubin, which is lipophilic and can freely pass through
the blood-brain barrier, threatens the life of newborn
infants. Non-conjugated hyperbilirubinemia can be the
result of congenital impaired function of the glucuroni-
zation enzyme. If the activity of the uridine diphosphate
(UDP) glucuronyl transferase is decreased to 20%-50%,
we talk about Gilbert syndrome (GS). GS is caused by the
gene UGT1A1 polymorphism at the promotor region.
Expression of the gene is decreased due to an insertion
of additional TA pair into the A(TA)6TAA element, so that
A(TA)7-8TAA is formed. Phototherapy is the most suc-
cessful treatment of neonatal hyperbilirubinemia, but
side effects can occur. In order to optimize the duration
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¢ivanja pomocu dviju laboratorijskih metoda. Cilj nam je
isto tako bio procijeniti u¢estalost GS u slovenskoj popu-
laciji. Koncentracija bilirubina odredivala se je primjenom
Jendrassik-Grofove (JG) metode (ukupni bilirubin) i modi-
ficirane kapilarne elektroforeze (CE) (nekonjugirani biliru-
bin) u 27 novorodencadi podijeljene u tri skupine prema
trajanju ozracivanja (4, 8 i 12 sati). Nakon izolacije DNA
plazme, polimorfizam gena UGT1A1 odreden je u 236
zdravih odraslih osoba u segmentu DNA umnozenom po-
mocu PCR primjenom SSCP analize. Osmosatna fototera-
pija dovela je do statisti¢ki znacajnog snizenja vrijednosti
bilirubina prema objema metodama: uz JG metodu 17,3%
(p<0,01) i uz CE 17,8% (p=0,048). Nakon 12 sati ozracivanja
snizenje koncentracije bilirubina bilo je takoder statisticki
znacajno: uz JG 20,0% (p=0,029) i uz CE 26,2% (p=0,012).
Incidencija TA polimorfizma u slovenskom pucanstvu su-
kladna je prosjecnoj ucestalosti u bjelackoj populaciji. Mi
smo utvrdili 13,9% homozigota s genotipom 7/7, 47,8%
heterozigota s genotipom 6/7 i 37,7% osoba s genotipom
6/6. Studije dokazivanja polimorfizma u novorodencadi s
hiperbilirubinemijom jo$ su u tijeku. Na osnovi rezultata
dobivenih dvjema laboratorijskim metodama preporuca-
mo 8-satnu fototerapiju za postizanje statisticki znacaj-
nog snizenja koncentracije bilirubina. Kako je enzim UDP
glukuronil transferaza uklju¢en u glukuronizaciji odrede-
nih lijekova, dokazivanje GS je vrlo vazno u slucaju novo-
rodencadi s hiperbilirubinemijom.

E-mail: danijela.furlan@sb-nm.si

S6-4
Laboratorijska dijagnostika alergijskih

bolesti

Dodig Slavica

Djec¢ja bolnica Srebrnjak, Referalni centar Ministarstva zdravstva |
socijalne skrbi za klinicku alergologiju djece, Zagreb, Hrvatska

Medu kroni¢nim djecjim bolestima alergijske su bolesti
najcesce. Uglavnom se odituju simptomima na gornjim
(rinitis) i donjim (astma) disnim putovima, te na kozi (ato-
pijski dermatitis, urtikarija, angioedem) i probavnom su-
stavu (ezofagitis, gastroenterokolitis). Mogu biti razlicitih
stupnjeva tezine: od blagih atopijskih (ekcem, rinitis, as-

Biochemia Medica 2006;16(Suppl 1):S1-5268

Pediatric laboratory medicine

of irradiation we studied the serum bilirubin concentra-
tion decrease during irradiation using two laboratory
methods. Our objective was also to assess the prevalence
of GS in the Slovenian population. In 27 newborn infants
divided into three groups on the basis of the duration of
irradiation (4, 8 and 12 hours), we determined the concen-
tration of bilirubin using the Jendrassik-Grof (JG) method
(total bilirubin) and modified capillary electrophoresis
(CE) (non-conjugated bilirubin). After plasma DNA isola-
tion, the UGT1A1 gene polymorphism was determined
in 236 healthy adults in the DNA segment multiplied by
PCR using the Single Strand Conformation Polymorphism
analysis. The 8-hour phototherapy resulted in a statisti-
cally significant decrease in bilirubin values as assessed
by either method: a decrease by 17.3% (p<0.01) by JG
method and by 17.8% (p=0.048) by CE. After 12 hours of
irradiation the decrease in the bilirubin concentration
was also statistically significant: 20.0% (p=0.029) by JG
method and 26.2% (p=0.012) by CE. The incidence of TA
polymorphism in the Slovenian population was found to
be consistent with the average prevalence in the Cauca-
sian population in general. We detected 13.9% of homo-
zygotes with 7/7 genotype, 47.8% of heterozygotes with
6/7 genotype, and 37.7% of individuals with 6/6 genotype.
The studies of the polymorphism detection in newborns
with hyperbilirubinemia are still in progress. Considering
the results obtained by use of two laboratory methods,
we recommend 8-hour phototherapy to achieve a statis-
tically significant decrease in the bilirubin concentration.
Because the UDP glucuronyl transferase enzyme takes
part in the glucuronization of certain medications, de-
tection of GS is of utmost importance in newborns with
hyperbilirubinemia.

E-mail: danijela.furlan@sb-nm.si

S6-4

Laboratory diagnosis of allergic diseases

Dodig Slavica

Srebrnjak Children’s Hospital, Reference Center for Clinical Pediatric
Allergology of the Croatian Ministry of Health and Social Welfare,
Zagreb, Croatia

Allergic diseases are the most common chronic diseases
in childhood, which can manifest on upper (rhinitis) and
lower (asthma) airways, skin (atopic dermatitis, urticaria,
angioedema) and gastrointestinal system (esophagitis,
gastroenterocolitis). The severity of allergic diseases can
vary from mild atopic (eczema, rhinitis, asthma) or malab-
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tma) i malapsorpcijskih simptoma (dijareja, blago uspo-

ren rast djeteta) do akutne, za Zivot opasne anafilaksije.

Alergijski hod oznacava postupan prelazak simptoma

alergijskih bolesti s jednog organskog sustava na drugi:

u najranijoj dobi na probavnom sustavu, potom na kozi;

od 3. godine na donjim diSnim putovima; u Skolskoj dobi

odnosno pubertetu na gornjim disnim putovima. Zahtjevi
$to se postavljaju medicinskim biokemicarima odnose se
na odabir pretraga koje bi trebale:

1. odrediti vrstu alergijske reakcije dokazivanjem humo-
ralnih i stani¢nih posrednika alergijske reakcije. Pri-
mjenjuje se odredivanje:

« koncentracije ukupnog IgE

« broja eozinofilnih i bazofilnih granulocita (test degra-
nulacije), funkcija limfocita

« koncentracija ECP

« membranskih biljega bazofilne aktivacije, CD63 i
CD45

« oslobodenoga histamina iz bazofilnih granulocita.

2. otkriti pokretace alergijske reakcije odredivanjem:

- koncentracije specifi¢nih IgE (katkad i specificnih 1gG)
na uzro¢ne alergene

- koncentracije antiglijadinskih (AGA-IgA,G), endomizi-
jalnih (EMA-IgA) antitijela, te IgA-antitijela na tkivnu
transglutaminazu (IgA-tTG) u djece sa celijakijom.

3. procijeniti klini¢ki tijek reakcije (rana, kasna, produlje-
na) odredivanjem:

« postojecih medijatora: triptaza (rana reakcija), ECP (ka-
sna reakcija)

- sintetiziranih posrednika alergijske reakcije: leukotri-
jena nakon izlaganja bazofilnih granulocita uzro¢nim
alergenima (CAST).

4. omoguciti pracenje uspjesnosti specifi¢cne imunotera-
pije odredivanjem:

- koncentracije specifi¢nih IgG

« koncentracije blokirajucih podrazreda IgG4.

5. odrediti dijagnosti¢ku djelotvornost odredivanja po-
jedinih humoralnih ili stani¢nih posrednika alergijske
reakcije odredivanjem:

- dijagnosticke osjetljivosti

- dijagnosticke specifi¢nosti

+ pozitivne i negativne prediktivne vrijednosti .

E-mail: slavica.dodig@zg.t-com.hr
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sorption (diarrhea) to acute, life-threatening anaphylaxis.
Allergic march describes the chronologic progression
from one clinical manifestation of allergy to the next one.
Early life allergy under 3 years of age usually involves the
gastrointestinal system, from 3 years on the skin, and
thereafter up to puberty it involves lower airways (asth-
ma). As asthma begins to stabilize, allergic rhinitis (upper
airways) becomes a common manifestation of allergic
disease in adolescents. Clinical chemist must be capable
to implement such analyses that can:

1. define the type of allergic reaction (IgE-mediated,
non-IgE mediated) — by determination of:

« concentration of total IgE,

« number of eosinophil granulocyte, basophil granulo-
cyte (degranulation test), lymphocyte function tests,

- concentration of ECP,

- markers of basophilc activation, CD63 and CD45,

« histamine release from activated basophil granulo-
cytes.

2. find out the triggers of allergic reaction — by determi-
nation of:

- concentration of allergen-specific IgE (sometimes al-
lergen-specific IgG),

- concentration of antigliadin antibodies (AGA-IgA,G),
anti-endomysial antibodies (EMA-IgA), and human
tissue transglutaminase IgA (IgA-tTG) in children with
celiac disease.

3. assess the clinical coarse of allergic reaction (early,
late, extended) - by determination of:

« primary mediators: tryptase (early reaction), ECP (late
reaction),

- secondary mediators: leukotrienes after exposure of
basophil granulocyte to provocative allergens (CAST).

4. monitoring of specific immunotherapy — by determi-
nation of:

« concentration of specific IgG,

« concentration of IgG4 as blocking antibodies.

5. estimate diagnostic efficiency of particular humoral
and cellular mediators of allergic reaction — by deter-
mination of:

- diagnostic sensitivity,

- diagnostic specificity,

- positive and negative predictive value.

E-mail: slavica.dodig@zg.t-com.hr
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S6-5
Proteomski i genski biljezi autoimunih

bolesti u djece

Berecki lgor

Odjel za dje¢je bolesti, Klinicka bolnica Osijek, Osijek, Hrvatska

lako je etiopatogenetski koncept autoimunosti poznat vec
pola stoljeca, ¢ak i uz enormnu ekspanziju biomedicinske
tehnologije zadnjih dvadesetak godina, autoimune bole-
sti su jos uvijek i klini¢arima i biokemicarima svojevrsna
“zona sumraka”, cesto predstavljajuci zamrseni dijagno-
sticki i terapijski izazov. Klasi¢ni dijagnosticki pristup au-
toimunosti, jo§ davno utemeljen na imunoloskim i sero-
loskim tehnikama (raznovrsnim metodama detektiranja
cirkuliraju¢ih autoantitijela i prikaza njihove imunopato-
loSke interakcije sa oboljelim stanicama i tkivima), zahti-
jeva koristenje sloZenih dijagnostickih algoritama ¢ija ku-
mulativna senzitivnost, specificnost i prediktivnost ¢esto
ne dosizu klini¢ki zadovoljavajucu razinu pouzdanosti.
Brzo i precizno uspostavljanje ispravne dijagnoze auto-
imune bolesti u pedijatrijskih bolesnika je zaseban im-
perativ, jer pravovremena i ispravna dijagnoza ne znaci
samo brzo zapocinjanje adekvatnog terapijskog postup-
ka, nego i priliku za sekundarnu i tercijarnu prevenciju
komplikacija i kroni¢nih posljedica sistemnih ili organskih
autoimunih bolesti u djece.

Napredak klini¢kih spoznaja o etiopatogenezi autoimu-
nih bolesti, potpomognut uvodenjem suvremenih tehni-
ka analize pojedina¢nih humanih gena, ljudskog genoma
u cijelosti, kao i razumijevanjem neposredne povezanosti
proteinskih produkata ljudskih gena (proteoma) sa klini¢-
kom ekspresijom autoimunih bolesti, omogudio je razvi-
janje novih analitickih postupaka koji u sebi objedinjava-
ju dostignuca i biokemijske i geneticke tehnologije, a sa
ciljem preciznog definiranja genskih i proteinskih biljega
involviranih u patogenezu autoimunosti. Stovise, defini-
ranje to¢nih genetskih, genomskih i proteomskih biljega
autoimunih bolesti u djece nije samo od neposredne dija-
gnosticke vrijednosti u prepoznavanju vec razvijene slike
bolesti, nego ima i visoku prediktivnu vrijednost u autoi-
munih bolesti, jer one nacelno imaju dugotrajnu asimpto-
matsku, preklinicku fazu.

Perspektivno, takvi biljezi bi mogli sluZiti i kao sredstvo bi-
okemijsko-geneti¢kog probira potencijalnih pedijatrijskih
bolesnika unutar zdrave populacije. Naposljetku, labora-
torijsko prepoznavanje genetickih uzroka autoimunih bo-
lesti u svjetlu snaznog razvoja novih tehnologija sekven-
cijske analize humanog genoma i genetskog dizajniranja
rekombinantnih proteina, otvara neslu¢ene mogucnosti
u sve izvjesnijoj buducoj primjeni specifi¢cne genske tera-
pije autoimunih bolesti u djece.

E-mail: berecki.igor@kbo.hr
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S6-5
Proteomic and genetic markers of

autoimmune diseases in children

Berecki lgor

Department od Pediatrics, Clinical Hospital Osijek, Osijek, Croatia

Although the etiopathogenic postulates of autoimmunity
have been established almost a five decades ago, auto-
immune diseases still present a kind of “twilight zone” for
clinicians and biochemists, being a complex diagnostic
and therapeutic challenge in spite of tremendous expan-
sion of biomedical technologies during the recent years.
Classical diagnostic approach to autoimmunity, based on
immunological and serological techniques (including nu-
merous methods of circulating antibodies detection and
their interactions with affected cells and tissues), engages
the complicated diagnostic algorithms, often with a
questionable degree of cumulative sensitivity, specificity
and positive predictive value.

It is a clinical necessity to establish a fast and accurate di-
agnoses in pediatric patients suffering from the autoim-
mune diseases, because the early and correct diagnoses
enables not only the adequate therapeutic measures, but
also the opportunity for secondary and tertiary prevention
of complications and chronic consequences of the system-
ic or organ-specific autoimmune diseases in children.

The still expanding clinical knowledge about the etio-
pathogenesis of the autoimmune diseases, facilitated by
introducing of the novel techniques for analysis of indi-
vidual genes and the whole human genome, together
with the understanding of etiological links between the
peptide products of human genes (proteoms) and clini-
cal expression of the autoimmune diseases, have lead
to development of new analitic procedures based on
biochemical and genetic accomplishments, aiming to
precisely define the genetic, genomic and proteinomic
markers involved in autoimmune pathogenesis. More-
over, the accurate genetic, genomic and proteinomic
autoimmune markers definition could not only be of the
immediate diagnostic value, but could also be highly pre-
dictive for the autoimmune diseases which usually have a
long asymptomatic preclinical period.

In the future, these markers will probably be the useful
tool for the biochemical and genetic screening of auto-
immune diseases among the healthy pediatic popula-
tion. Finally, propelled by enormous development of new
technologies of human genome sequential analysis and
genetic design of recombinant proteins, recognition of
the genetic causes of autoimminuty will open a huge va-
riety of possibilities for designing of specific gene therapy
for autoimmune diseases in children.

E-mail: berecki.igor@kbo.hr
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Osiguranje kvalitete - EQA

Neumaier Michael

Institute of Clinical Chemistry, Mannheim Medical Faculty of the
University of Heidelberg, Njemacka

Molekularni testovi nasli su put do klinickog laborato-
rija. Sve vise dijagnostickih laboratorija rabi sve veci broj
genetickih pretraga. Zarazliku od posljednjih godina, dan-
as je to dopunjeno sve vec¢im izborom komercijalnih seto-
va i dijagnostickih testova. Nadalje, u skoroj buducnosti
biti ¢e dostupni viseparametrijski sustavi testova, koji ¢e
laboratorijskim znanstvenicima omoguciti dobivanje de-
setaka i stotina genotipova iz samo jednog uzorka. Uz
genotipiziranje, rutinski je dostupna kvantitativna anali-
za genske ekspresije, kao i epigenetic¢ko profiliranje. Bez
obzira na pitanje etickih, zakonskih i socijalnih implikacija
siroko rasprostranjenog genetic¢kog testiranja, osiguranje
kvalitete mora biti sredisnje pitanje u nadolaze¢im godi-
nama, jer se je pokazalo kako se nedostatci u genetickom
testiranju mogu utvrditi u prijeanalitickoj, analitickoj i
poslijeanalitickoj fazi ispitivanja. Valja ustanoviti i unu-
tarnje protokole i vanjske programe procjene kvalitete
(EQAP) za geneticki laboratorij. U posljednjih 10 godina
doneseno je vise EQAP u podru¢ju humane genetike i
klinicke kemije za provjeru dijagnostickih testova u la-
boratorijima sudionicima. Prikazati ¢e se izvori za takve
EQAP. Nedavno je ustanovljen metodoloski program
EQAP (EQUAL) unutar programa EU FP6, koji se bavi proc-
jenom kvalitete u genotipiziranju, kvantitativnoj PCR i se-
kvencioniranju DNA. Cini se kako metodoloski, tj. tehni¢ki
problemi nisu rijetki u podru¢ju genetickog testiranja
usprkos Siroko dostupnim sastavnicama laboratorijskih
setova, te mogu dovesti do pogrjesnih rezultata. EQUAL
je otiSao korak dalje nudedi radionice za izobrazbu i se-
mestralnu poduku za one koji postizu slabije rezultate u
okviru programa EQUAL. Nakon izobrazbe sudionici su
bili daleko uspjesniji na slijede¢em EQAP, dokazujuci kako
procjena analiticke i dijagnosticke sposobnosti treba biti
vazno mjesto u kontekstu geneti¢kog testiranja (i vjero-
jatno u svim podrug¢jima laboratorijskih znanosti). Uz ras-
pravu Ce se prikazati primjeri za gore navedeno.

E-mail: michael.neumaier@ikc.ma.uni-heidelberg.de
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S7 - Symposium 7 - GENETIC DISEASES - NEW TEST
PROFILES, S7-1

Quality assurance - EQA

Neumaier Michael

Institute of Clinical Chemistry, Mannheim Medical Faculty of the
University of Heidelberg, Germany

Molecular testing has found its way into clinical
laboratory. An increasing number of genetic tests are
being used by a rapidly growing number of diagnostic
laboratories. In contrast to recent years, this is now
complemented by a growing number of commercial kits
and diagnostic tests. Furthermore, the very near future
will bring multiparametric test systems allowing the
laboratory scientist to obtain dozens and hundreds of
genotypes from a single specimen. Next to genotyping,
quantitative gene expression analysis and epigenetic
profiling are also routinely available. Regardless of the
question of ethical, legal and social implications of
wide-spread genetic testing, quality assurance has to
be a central issue in the coming years, since it has been
shown that failures in genetic testing can be identified in
preanalytical, analytical and postanalytical investigational
steps. Both internal schemes and external quality
assessment programs (EQAPs) need to be defined for the
genetic lab. Over the last 10 years, a number of EQAPs
have been established in the area of human genetics
and clinical chemistry challenging diagnostic tests in the
participating labs. Sources for such EQAPs will be given.
Very recently, a methodological EQAP program (EQUAL)
has been established within the EU FP6 program dealing
with quality assessment in genotyping, quantitative PCR
and DNA sequencing. It appears that methodological,
i.e. technical problems are not uncommon in the genetic
testing area despite the widely available laboratory
kit components and can lead to failures in the results.
EQUAL has gone one step beyond offering training
workshops and sessions to under-achievers in the EQUAL
program. Following training, the participants scored
significantly higher in the next EQAP demonstrating that
the assessment of analytical and diagnostic proficiency
should be an important issue in the context of genetic
testing (and probably in all areas of laboratory sciences).
Examples will be given and discussed.

E-mail: michael.neumaier@ikc.ma.uni-heidelberg.de
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S7-2
Molekularni i biokemijski profili pretraga za

nasljedne bolesti

Serti¢ Jadranka

Klini¢ki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

Danas postoji vise od 3000 poznatih nasljednih bolesti
koje uzrokuju mutacije u DNA kodu. Sre¢om sve su te
ne etnicke skupine i mogu se ocitovati u djetinjstvu, ali i
odrasloj dobi. U vecini slu¢ajeva lijecenje nije moguce ili
je ograni¢enog dometa, a ocekivani zivotni vijek i kvali-
teta zivota su ozbiljno ugrozeni. Navedene se bolesti uo-
bi¢ajeno prenose autosomno-recesivnim, dominantnim
ili X-vezanim nasljedivanjem, a u njihovim ispitivanjima
rabe se genetika, genomika i proteomika. Ispitivanje no-
sitelja i prijenatalna dijagnostika za ove bolesti uglavhom
nisu moguci konvencionalnim metodama ili su obiljeze-
ni ograni¢enom toc¢noscu i osjetljivos¢u. Nasuprot tome,
molekularno ispitivanje nukleinskih kiselina (DNA, RNA)
primjenom analize ulomaka, sekvenciranjem i chip tehno-
logijom, uz obvezno sudjelovanje u medunarodnim kon-
trolama (EMQN), visoko je osjetljivo i pouzdano u prijena-
talnoj i poslijenatalnoj dijagnostici za slijedece nasljedne
poremecaje: cisticna fibroza, spinalna misi¢na atrofija,
misi¢na distrofija tipa Duchenne, miotoni¢na distrofija | i
II, nasljedne motorne i senzorne neuropatije (CMT, HNPP),
sindrom fragilnog X, Friedreichova i spinocerebelarne
ataksije, Huntingtonova koreja, hemokromatoza, deficit
alfa-1-antitripsina, hiperkolesterolemija, muska neplod-
nost, prirodena agenezija ductus deferensa i genoderma-
toze. Modernu laboratorijsku dijagnostiku nasljednih bo-
lesti ¢ine profili koji uklju¢uju biokemijske i molekularne
pretrage; tako, na primjer, kod X-vezane mentalne smetnje
profil laboratorijskih pretraga ¢ine T4, TSH, amino i organ-
ske kiseline u mokradi, citogenetika i molekularna geneti-
ka fragilnog X-kromosoma; kod cisti¢ne fibroze odreduju
se kloridi u znoju i mutacije u genu CFTR; kod misi¢ne dis-
trofije profil pretraga ukljucuje CK i analizu gena i protei-
na; kod spontanih pobacaja to su LH, T4, TSH, FSH, SHBG,
estradiol, prolaktin, kardiolipinska protutijela, lupus anti-
koagulant i analiza kromosoma; kod muske neplodnosti
FSH, LH, prolaktin, testosteron, SHBG i FAI, status zeljeza,
citogeneticka analiza kromosoma i molekularna genetika
koja uklju¢uje mikrodeleciju kromosoma Y (regije AZFa, b
i ©), te probir na mutacije gena CFTR za cisti¢nu fibrozu;
kod hemokromatoze kao najcesce nasljedne bolesti pro-
fil pretraga obuhvaca Zeljezo, TIBC, feritin i DNA pretrage
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s7-2
Molecular and biochemical test profiles for

hereditary disorders

Serti¢ Jadranka

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

Currently there are over 3000 known hereditary
genetic diseases caused by mutations in the DNA code.
Fortunately, they all are rare in the general population,
yet common in specific ethnic groups where they may
manifest in childhood but also during adult age. In
most cases, treatment is either unavailable or of limited
benefit, and life expectancy and quality of life are severely
compromised. These conditions are typically transmitted
by autosomal recessive, dominant or X-linked inheritance,
and their investigation involves genetics, genomics and
proteomics. Carrier testing and prenatal diagnosis for
these conditions by conventional methods are either
unavailable or of limited accuracy and sensitivity. In
contrast, molecular analysis of nucleic acids (DNA, RNA)
that includes fragment analysis, sequencing and chip
technology, and obligatory international quality control
(EMQN), is extremely sensitive and reliable in prenatal and
postnatal diagnosis of the following hereditary disorders:
cystic fibrosis, spinal muscular atrophy, Duchenne
muscular dystrophy, myotonic dystrophies | and I,
hereditary motor and sensory neuropathies (CMT, HNPP),
fragile X syndrome, Friedreich’s and spinocerebellar
ataxias, Huntington’s chorea, hemochromatosis, alpha-
1-antitrypsin deficiency, hypercholesterolemia, male
infertility, congenital agenesis of ductus deferens, and
genodermatoses. Modern laboratory diagnosis consists
of profiles that include biochemical and molecular tests.
Thus, e.g., laboratory test profile for X-linked mental
handicap involves T4, TSH, urine for amino and organic
acids, cytogenetics and molecular genetics of fragile X
chromosome; cystic fibrosis profileincludes determination
of sweat chlorides and CFTR gene mutations; muscular
dystrophy profile includes CK and analysis of dystrophin
gene and protein; recurrent miscarriage profile (female)
includes LH, T4, TSH, FSH, SHBG, estradiol, testosterone,
prolactin, cardiolipin antibodies, chromosome analysis
and lupus anticoagulant; male infertility profile includes
FSH, LH, prolactin, testosterone, SHBG and FAl, iron status,
cytogenetic chromosome analysis,and molecular genetics
that involves Y chromosome microdeletion (AZFa, b and
¢ regions), and screening for CFTR gene mutations for
cystic fibrosis; test profile for hemochromatosis as the
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mutacija C282Y, H63D; kod duboke venske tromboze pre-
trage KKS, kardiolipinska protutijela, faktor Il (G20210A),
faktor V Leiden (G1691A). Profili biomarkera za nasljedne
bolesti danas su kljucni dio laboratorijske dijagnostike, jer
pruzaju informacije na stani¢noj i biokemijskoj razini pri
identifikaciji nositelja, dijagnostici oboljelog fetusa te u
dijagnostici ovih bolesti u odrasloj dobi.

E-mail: jadranka.sertic@kbc-zagreb.hr

S7-3
Uloga protromboticnih rizi¢nih cimbenika u
cerebrovaskularnim bolestima u djece

Zadro Renata

Klini¢ki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

Cerebrovaskularne bolesti (CVB) u dje¢joj dobi su relativ-
no rijetke s ucestalo$¢u od 2,3/100.000 na godinu, ali se
ubrajaju u deset vodecih uzroka smrti. Za nastanak ce-
rebrovaskularnih dogadaja poznati su rizi¢ni ¢imbenici
bez geneticke podloge, a unato¢ iscrpnim ispitivanjima
etioloski ¢cimbenik ili udruzeni uzrocnici ostaju nepoznati
u 20-50% slucajeva. Dobro ustanovljeni geneticki pore-
mecaji povezani s mozdanim udarom su anemija srpastih
stanica, Fabrijeva bolest, MELAS, moya-moya, homocisti-
nurija i nasljedni poremecaji metabolizma lipida. Postoje
takoder podaci koji upucuju na vaznost protromboti¢nih
poremecaja zbog promjena na razini gena koji reguliraju
¢imbenike zgrusavanja i fibrinolize. lako su razliciti gene-
ticki poremecaji proteina koji reguliraju sustav zgrusava-
nja i fibrinolize (FV Leiden, PT 20210A, nedostatak anti-
trombina, proteina C i proteina S) ustanovljeni kao rizi¢ni
¢imbenici za nastanak venske tromboze u odraslih, pove-
zanost tih ¢imbenika s razvojem arterijske tromboze nije
dokazana. Kako se rezultati ispitivanja u odraslih ne mogu
preslikati na djec¢ju dob zbog fizioloske razlike u hemosta-
zi, ucestalosti tromboze i uklju¢enosti pojedinih rizi¢nih
¢imbenika, u posljednje vrijeme sve je veée zanimanje za
utvrdivanje moguce geneticke podloge za nastanak CVB
u djece. Rezultati dosadasnjih istraZzivanja ukazali su na
povezanost nekoliko genetickih rizi¢nih ¢cimbenika trom-
boze s mozdanim udarom: izolirani nedostatak proteina
C, FV Leiden, PT20210A, MTHFR C677T i povisene vrijed-
nosti lipoproteina(a). Za ostale trombofilne ¢imbenike po-
put PAI-1 4G/4G, FV HR2 haplotipa, nedostatka proteina
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most frequent hereditary disease comprises iron, total
iron binding capacity, ferritin, and DNA tests for C282Y
and H63D mutations; deep vein thrombosis screening
includes FBC, cardiolipin antibodies, factor Il prothrombin
mutation (G20210A) and factor V Leiden mutation
(G1691A). Biomarker profiles for hereditary diseases are
currently the essential part of laboratory diagnosis as they
provide information at both cellular and biochemical level
during carrier identification, diagnosis of an affected fetus,
and diagnosis of the above disorders at adult age.

E-mail: jadranka.sertic@kbc-zagreb.hr

S7-3
The role of prothrombotic risk factors in

children with cerebrovascular disease
Zadro Renata

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

Although relatively rare in childhood, cerebrovascular
diseases (CVD) are among the ten leading causes of death
in children, with an incidence of 2.3/100,000 per year.
Non-genetic risk factors responsible for the occurrence
of cerebrovascular events are widely known, whereas
the etiologic factor or combined causative agents
remain obscure in 20%-50% of cases despite exhaustive
investigations. The well established genetic disorders
associated with stroke are: sickle cellanemia, Fabry disease,
MELAS, moya-moya disease, homocystinuria and familial
lipid abnormalities. There also are data indicating the
importance of prothrombotic abnormalities due to defects
in the coagulation and fibrinolytic system. Although
various genetic disorders of the proteins regulating
coagulation system and fibrinolysis (FV Leiden, PT 20210
A, antithrombin, protein C and protein S deficiency)
have been established as risk factors for the occurrence
of venous thrombosis in adults, the correlation between
these factors and the development of arterial thrombosis
is not conclusive. As results of studies in adults cannot
be valid for the child’s age due to physiologic difference
in hemostasis, thrombosis frequency and involvement
of individual risk factors, a growing interest has recently
been observed in determination of the possible genetic
basis of CVD in children. The results show that several
genetic coagulation defects can be associated with stroke
including isolated protein C deficiency, PT20210A, FV
Leiden, methyltetrahydrofolate reductase (MVTHFR C677T
polymorphism) and elevated lipoprotein(a). Other factors
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S i antitrombina nije dokazano da su povezani s poveca-
nim rizikom mozdanog udara u djece. Udruzenost rizi¢nih
¢imbenika povezanih s nastankom mozdanog udara naj-
¢esce ukljutuje FV Leiden i nedostatak proteina C, FV Lei-
deni povisenu vrijednost lipoproteina(a) ili MTHFR C677T.
Takoder je pokazano da je prisutnost genetickih rizi¢nih
¢imbenika povezana s ponovljenim mozdanim udarom
kod 3,3% do 19% djece. Ucestalost genetickih ¢imbenika
razlikuje se takoder prema dobi, geografskom podrucju
i etiologiji mozdanog udara. U zakljucku, geneticki ¢im-
benici igraju znacajnu ulogu u genezi mozdanog udara u
djece, a geneti¢ka ispitivanja kod djece mogu dati vazne
informacije za terapiju, prevenciju i ishod mozdanog uda-
ra u djece.

E-mail: rzadro@mef.hr

S7-4

Patobiokemija karcinoma

Neumaier Michael

Institute of Clinical Chemistry, Mannheim Medical Faculty of the
University of Heidelberg, Njemacka

Kolorektalni karcinom (CRC) je jedan od vodedcih uzroka
smrti od malignih bolesti u zapadnim civilizacijama. Tije-
kom posljednjih desetljeca incidencija CRC je u porastu.
CRC je isto tako medu najbolje istrazenim karcinomima,
bitan za nase razumijevanje razvoja neoplazije. Osobito
je pokazano kroz uredan slijed genetskih defekata kako
¢e se neoplazija razvijati i napredovati u potpun karci-
nom i metastaze (viSestupanjska karcinogeneza, prema
B. Vogelsteinu). Medutim, manje se zna o ranim fazama
tumorskog razvoja koje prethode genetskim defektima
kriticnih gena “vratara” ili “njegovatelja” poput wnt-si-
gnaliziranja/APC odnosno hMLH1/hMSH2. Danas postaje
jasno da bi ovi dugo vremena smatrani prvim uzrocima
mogli imati pretece u smislu negenetickih defekata pred-
stavljanih epigenetickim pojavnostima poput genske
metilacije ili drugih mehanizama koji utjecu na razvojnu
ili tkivno-specificnu gensku izrazenost zbog zasad nepo-
znatog razloga. Nas su zanimale najranija poznata tumor-
ska ostecenja, te smo opisali izrazenost stani¢nih adhe-
zijskim molekula CEACAM tijekom diferencijacije stanica
sluznice kolona. Primjerice, utvrdili smo kako je izrazenost
CEACAM1 regulirana nanize ili se gubi u velike vecine vrlo
ranih tumorskih stadija. Gubitak CEACAM1 zapaza se s
istom ucestalo$¢u i u hiperplasti¢nim i u neoplasti¢nim
tumorskim entitetima, te nastupa prije mutacije APC. Isto
tako, gubitak CEACAM1 se zapaza u ranom i uznapredo-
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including plasminogen activator inhibitor 4G/4G, Factor
V HR2 haplotype, protein S and antithrombin deficiency
alone have not demonstrated an increased risk of pediatric
stroke. Frequent combinations of genetic risk factors
associated with stroke include FV Leiden and protein
C deficiency, FV Leiden and elevated lipoprotein(a) or
MTHFR C677T polymorphism. It has also been shown that
genetic risk factors are associated with stroke recurrence
in 3.3%-19% of children. The frequency of genetic factors
differs according to age, geographic region, and stroke
etiology. In conclusion, genetic factors play a greater
role in the genesis of stroke in children than in adults,
and genetic studies in children could provide important
information regarding the treatment, prevention and
outcome in children and adults with stroke.

E-mail: rzadro@mef.hr

S7-4

Cancer pathobiochemistry

Neumaier Michael

Institute of Clinical Chemistry, Mannheim Medical Faculty of the
University of Heidelberg, Germany

Colorectal cancer (CRC) is one of the leading causes of
death from malignancy in western civilizations. During
the last decades, the incidence of CRC has increased.
CRC is also one of the best studied cancers and has been
seminal to our understanding of the development of
neoplasia. Specifically, it has been shown that through
an orderly sequence of genetic defects neoplasia will de-
velop and progress to full-fledged cancer and metastasis
(multistep carcinogenesis according to B. Vogelstein).
However, not much is known about the early steps of
tumor development preceding the genetic defects of
critical gatekeeper or caretaker genes like wnt-signal-
ing/APC or hMLH1/hMSH2, respectively. It is becoming
clear now that these long-thought first causes may have
precedents in terms of non-genetic defects represented
by epigenetic phenomena like gene methylation or other
mechanisms influencing developmental or tissue-specific
gene expression for some as yet unknown reason. We
have been interested in the earliest tumor lesions known
and have characterized expression of the CEACAM cel-
lular adhesion molecules during the differentiation of
colonic mucosa cells. For example, we find that CEACAM1
expression is down-regulated or lost in the great major-
ity of very early tumor stages. CEACAM1 loss is observed
at equal frequencies in both hyperplastic and neoplastic
tumor entities, and occurs prior to APC mutations. Also,
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valom adenomu, kao i kod CRC, no ¢ini se da nije uzro-
kovan geneti¢kim mutacijama u samom genu. Zanimljivo
je da je gubitak CEACAM1 pokazuje jednaku ucestalost u
tumorima CIN (wnt-signalizirajudi defekti) i MSI (defekti u
popravku krivo sparenih baza). Sveukupno, rezultati do-
biveni za molekule u obitelji CEACAM ukazuju na to da bi
molekularni defekti vazni za razvoj tumorskih ostecenja
mogli prethoditi fiksnim genetickim mutacijama koje su
se smatrale primarnim prvim uzrokom u visestupanjskoj
karcinogenezi. Prikazati ¢e se eksperimentalni rezultati
koji upucuju na bioloske funkcije kojima molekule CEA-
CAM iskazuju svoja svojstva tumorske supresije.

E-mail: michael.neumaier@ikc.ma.uni-heidelberg.de

S8 - Simpozij 8 - BILJEZI BOLESTI KRVOZILNOG
SUSTAVA, S8-1

Genetske i okolinske odrednice upalnih

biljega: rezultati u Skupini Stanislas

Visvikis-Siest Sophie

Inserm, U525, Equipe 4, EA 4003, University of Nancy |, Nancy,
Francuska

Upala je bioloski proces koji lezi u osnovi vise kroni¢nih
bolesti, ukljucujudi rak i srcanoZilne bolesti. Ispitivali smo
varijabilnost intermedijarnog fenotipa upale uzrokovanu
genetskim, bioloskim i okolinskim (pojedinacnim i obi-
teljskim) ¢imbenicima. Ispitivanja su provedena u podu-
zorcima ispitne skupine Stanislas Family Cohort. Kvanti-
fikacije su provedene primjenom proteinskog biochipa
(evidence®) ili klasicnog ELISA testa. Genotipiziranje je
provedeno mnogostrukim orudem. Odredivali smo bio-
loke i okolinske ¢imbenike upletene u varijabilnost plaz-
matskih koncentracija IL-8 i MCP-1 (2 kemokina) te EGF i
VEGF (2 faktora rasta) medu pojedincima u navodno zdra-
vih odralih osoba i djece. Uz to, opisane su referentne vri-
jednosti ovih Cetiriju koli¢ina. Takoder smo pokazali kako
opca nasljednost EGF iznosi 26,9%, te da ju u potpunosti
objasnjava obiteljska okolina. Polimorfizam 61A>G u EGF
nije bio udruzen s plazmatskom koncentracijom ovoga
peptida. Kod VEGF smo utvrdili da genetika objasnjava
60,6% varijacije u koncentraciji, kao i sveukupnu opcu
nasljednost. Medutim, tri polimorfizma VEGF koje smo
ispitivali, 460C>T, 405G>C i 936C>T, nisu imali uc¢inka na
koncentraciju VEGF u plazmi. Uz to, pokazali smo kako je
polimorfizam 252A>G u genu LTA udruzen s porastom
koncentracije MCP-1 u plazmi. Kona¢no smo utvrdili od-
nose izmedu novih upalnih biljega i klasi¢cnog upalnog
biljega, hs-CRP. Nasli smo da broj leukocita i trombocita,

Genetic diseases — new test profiles

CEACAM1 loss is observed in early and advanced adeno-
mas as well as in CRC, but appears not to be caused by ge-
netic mutations in the gene itself. Interestingly, CEACAM1
loss is equally frequent in CIN (wnt-signaling defects) and
MSI (DNA mismatch repair defects) tumors. Taken to-
gether, the results obtained for molecules in the CEACAM
family suggest that molecular defects important for the
development of tumor lesions can precede fixed genetic
mutations that have been held as primary first causes in
the multistep carcinogenesis. Experimental results that
suggest biological functions by which CEACAMs exert
their tumor-suppressing properties will be presented.

E-mail: michael.neumaier@ikc.ma.uni-heidelberg.de

S8 - Symposium 8 - MARKERS OF VASCULAR
DISEASES, S8-1

Genetic and environmental determinants
of inflammatory markers: results from the

Stanislas Cohort
Visvikis-Siest Sophie
Inserm, U525, Equipe 4, EA 4003, University of Nancy |, Nancy, France

Inflammation is a biological process underlying several
chronic diseases, including cancer and cardiovascular
disorders. Therefore, we investigated the variability of
intermediate phenotype of inflammation due to genetic,
biological and environmental (individual and familial)
factors. Studies were conducted on subsamples of the
Stanislas Family Cohort. Quantifications were done either
by using a protein biochip (evidence ®) or classic ELISA
test. Genotyping was performed with a multiplex tool.
We determined biological and environmental factors
involved in the interindividual variability of plasma IL-8
and MCP-1 (2 chemokines) and EGF and VEGF (2 growth
factors) concentrations in supposedly healthy adults
and children. In addition, reference values of these four
quantities were described. We also showed that general
heritability of EGF was 26.9%, and that it was explained in
total by familial environment. The 61A>G polymorphism
of EGF was not associated with plasma concentration of
this peptide. Concerning VEGF, we found that genetics
explained 60.6% of the concentration variance and
overall general heritability. However, the three VEGF
polymorphisms we tested, i.e. 460C>T, 405G>C and
936C>T, had no effect on plasma VEGF concentration. In
addition, we showed that the 252A>G polymorphism of
the LTA gene was associated with an increase in plasma
MCP-1 concentration. Finally, we determined relations
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te koncentracije orozomucida, haptoglobina, IL-6 i ICAM-
1 koreliraju s koncentracijom hs-CRP, dok koncentracije IL-
8, IL-18, MCP-1, EGF, VEGF, IGF-1, IGFBP-3, TNF-o., TNF-RIl te
selektina E, L i P nisu korelirale s koncentracijom hs-CRP
u fizioloskim uvjetima. Svi ovi rezultati pomodi ¢e nam u
tumacenju bioloskih rezultata dobivenih u bolesnika te u
razumijevanju regulacije ovih koli¢ina u fizioloskim uvje-
tima. Stovide, nasi rezultati potvrduju slozenost regulacije
upalnoga procesa i mreze citokina.

E-mail: Sophie.Visvikis-Siest@nancy.inserm.fr

$8-2

Infarkt miokarda i hemostaza

Priiller Florian

Clinical Institute of Medical and Chemical Laboratory Diagnostics,
University Hospital Graz, Austrija

Infarkt miokarda (IM) predstavlja veliko opterecenje za
zdravstvo kako u razvijenim tako i u novonastalim drza-
vama. Utvrden je Sirok raspon rizi¢nih ¢imbenika, kao $to
su dob, spol, pretilost, pusenje, hipertenzija i razine ko-
lesterola. Daljnja istrazivanja bavila su se prognostickom
vrijedno$¢u promijenjenih koncentracija hemostatskih
sastavnica, kao sto su fibrinogen i ¢imbenik aktiviranja
trombocita (PAF). Protrombotski stadiji poput manjka
proteina C i S, rezistencije aktiviranog proteina C ili anti-
fosfolipidna protutijela odgovorni su za IM mlade dobi.
Napredak u razumijevanju genoma otkrio je visestruke
polimorfizme gena kandidata povezane s upalom i me-
tabolizmom lipida, kao i s hemostazom i trombozom. Pa-
tofizioloski se ateroskleroza opisuje kao proces koji je u ti-
jeku, potaknut promijenjenim metabolickim stanjima kao
$to su visoke razine LDL-kolesterola. Struktura arterijskih
zila drasti¢no se mijenja kroz godine i desetljeca. Ovi pro-
cesi su dobro dokumentirani i razjasnjeni. Ruptura atero-
sklerotskih plakova otkriva kolagenska vlakna, uzrokujuci
aktiviranje trombocita i time stvaranje tromba. Blokada
zile nastupa kroz nekoliko sekunda. Sve veca usredoto-
¢enost na aktiviranje i inhibiciju trombocita obogatiti ¢e
vec¢ utvrdene primarne i sekundarne terapijske strategije
kao sto su inhibitori COX i HMG-CoA. Statini jasno sma-
njuju aterosklerotski rizik snizavanjem razina kolesterola
u serumu i mozda moduliranjem koagulacijskog sustava.
Aspirin nepovratno deaktivira arahidonski metabolizam i
suzbija sintezu tromboksana A2, $to dovodi do smanjene
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between the emerging inflammatory markers and a classic
inflammatory marker, hs-CRP. We found that leukocyte
and platelet counts, and orosomucoid, haptoglobin,
IL-6 and ICAM-1 concentrations correlated with the
concentration of hs-CRP, whereas IL-8, IL-18, MCP-1, EGF,
VEGF, IGF-1, IGFBP-3, TNF-alpha, TNF-RIl and selectins
E, L and P concentrations did not correlate with hs-CRP
concentration in physiological conditions. All these results
will help us in the interpretation of biological results of
patients and in the understanding of the regulation of
these quantities in physiological conditions. Moreover,
our results confirm the complexity of the regulation of the
inflammatory process and the cytokine network.

E-mail: Sophie.Visvikis-Siest@nancy.inserm.fr
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Myocardial infarction and hemostasis

Priiller Florian

Clinical Institute of Medical and Chemical Laboratory Diagnostics,
University Hospital Graz, Austria

Myocardial infarction (MI) poses a major health burden
in industrialized and emerging countries. A broad range
of risk factors have been established such as age, sex,
obesity, cigarette smoking, hypertension, and cholesterol
levels. Further insight considered changed concentra-
tions of hemostatic components such as fibrinogen and
platelet-activating factor (PAF) to be of prognostic value.
Prothrombotic stages like protein Cand S deficiency, acti-
vated protein C resistance or antiphospholipid antibodies
are blamed for early age MI. Progression in understand-
ing genome has unveiled multiple candidate gene poly-
morphisms to be related to inflammation and lipid me-
tabolism as well as to hemostasis and thrombosis. Patho-
physiological understanding describes atherosclerosis
as an ongoing process triggered by altered metabolic
conditions such as high LDL-cholesterol levels. Over years
to decades, the structure of arterial vessels is severely
changed. These processes are well documented and un-
derstood. Rupture of atherosclerotic plaques uncovers
collagen fibers, causing platelet activation and therefore
thrombus formation. This blockage of the vessel takes
place within seconds. The increased focus on platelet ac-
tivation and inhibition will enrich the established primary
and secondary therapeutic strategies such as COX- and
HMG-CoA inhibitors. Statins clearly reduce atherosclerot-
ic risk by lowering serum cholesterol levels and possibly
modulating the coagulation system. Aspirin inactivates
irreversibly the arachidonic metabolism and suppresses
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funkcije trombocita. Nove generacije protutrombocitnih
sredstava vec¢ su dostupne za klinicku primjenu: inhibi-
tori fosfodiesteraze, tienopiridini i antagonisti receptora
glikoproteina lla-1llb. Ispituju se nove terapijske strategije
poput antagonista trombinskih receptora, koji imaju mo-
¢an antitrombotski u¢inak u arterijskom trombu bogatom
trombocitima, suzbijajudi sposobnost trombina da proi-
zvodi fibrin. Tkivni faktor (TF), klju¢ni pokretac koagulacij-
ske kaskade, oslobada se iz endotelnih stanica, krvozilnih
glatkomisi¢nih stanica i monocita. Suzbijanje djelovanja
TF ¢ini se privlacnim ciljem u lijec¢enju akutnog koronar-
nog sindroma. Potrebna su daljnja istrazivanja radi rjesa-
vanja novonastalih problema uzrokovanih otpornoscu na
aspirin i klopidogrel, te kako bi se osigurale bolje dijagno-
sticke i terapijske strategije u lijecenju IM.

E-mail: florian.prueller@klinikum-graz.at

$8-3
NT-proBNP je vrijedan biljeg za kongestivho
srcano zatajenje s dijagnostickom i

prognostickom primjenom

Bashirians George
Ortho Clinical Diagnostics, Rochester, NY, SAD

Lijeva ventrikulska disfunkcija (LVD) moze nastati kao
dio koronarne sréane bolesti, arterijske hipertenzije,
bolesti zalistaka i primarne bolesti miokarda. Kongestiv-
no srcano zatajenje (CHF) je klinicki sindrom uzrokovan
poremecajem sréane crpne funkcije. Za dijagnosticiranje
LVD primjenjuju se klini¢ki testovi i tehnike slikovnog pri-
kaza, medutim, ta je dijagnoza djelomice subjektivna, du-
gotrajna i skupa. Natriuretski peptid tipa B (BNP) je jedan
od ¢etiriju natriuretskih hormona koji reguliraju krvni tlak,
ravnotezu elektrolita i tekucinski volumen u odgovoru na
tla¢cno preopterecenje. Bioloski neaktivan prohormon,
proBNP, uglavnom se ludi iz lijeve sréane klijetke te se u
tom procesu cijepa u fizioloski aktivni BNP i N-terminalni
fragment NT-proBNP. Nekoliko je studija objavilo kako se
BNP i NT-proBNP mogu rabiti za dijagnosticiranje klini¢kih
problema udruzenih s LVD. Mi smo procijenili klini¢ku
upotrebu NT-proBNP pomocu testa VITROS® NT-proBNP
kao sr¢anog biljega usporedujuci koncentraciju NT-proB-
NP iz 484 uzorka dobivenih od osoba s dijagnozom CHF
ili bez nje. Test VITROS® NT-proBNP uz VITROS® ECi/ECIQ
Immunodiagnostic System i uporabu tehnologije Intel-
licheck® je brz, potpuno automatizirani test za NT-proB-
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thromboxane A2 synthesis leading to a decreased plate-
let function. New classes of antiplatelet agents have
already become available for clinical use: phosphodies-
terase inhibitors, thienopyridines and glycoprotein lla-lllb
receptor antagonists. New therapeutic strategies are un-
der investigation such as thrombin receptor antagonists,
which exert potent antithrombotic effect in platelet-rich
arterial thrombus by inhibiting the ability of thrombin
to generate fibrin. Tissue factor (TF), a key initiator of the
coagulation cascade, is released from endothelial cells,
vascular smooth muscle cells and monocytes. Inhibition
of TF action seems to be an attractive target for the treat-
ment of acute coronary syndrome.

Further research is necessary to handle the emerging
clinical problems caused by aspirin and clopidogrel
resistance, and to provide better diagnostic and
therapeutic strategies to treat MI.

E-mail: florian.prueller@klinikum-graz.at

$8-3
NT-proBNP is a useful marker for congestive
heart failure with diagnostic and prognostic

applications

Bashirians George
Ortho Clinical Diagnostics, Rochester, NY, USA

Left ventricular dysfunction (LVD) can occur as part of
coronary heart disease, arterial hypertension, valvular
disease and primary myocardial disease. Congestive
heart failure (CHF) is a clinical syndrome caused by im-
pairment of the cardiac pumping function. Clinical tests
and imaging procedures are used to diagnose LVD, how-
ever, the diagnosis is partially subjective, time consuming
and costly. B-type natriuretic peptide (BNP) is one of four
natriuretic hormones that regulate blood pressure, elec-
trolyte balance and fluid volume in response to pressure
overload. The biologically inactive prohormone, proBNP,
is secreted mainly by the left ventricle of the heart and,
in this process, is cleaved into physiologically active BNP
and the N-terminal fragment NT-proBNP. Several studies
have reported that BNP and NT-proBNP can be used for
the diagnosis of clinical problems associated with LVD.
We assessed clinical utility of NT-proBNP using VITROS®
NT-proBNP assay as a cardiac marker by comparing the
NT-proBNP concentration of 484 samples from individu-
als diagnosed with and without CHF. VITROS NT-proBNP
combined with VITROS® ECi/ECiQ Immunodiagnostic Sys-
tem using Intellicheck® Technology is a rapid, fully auto-
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NP u ljudskom serumu i plazmi. Rezultate za NT-proBNP
analizirali smo prema odgovaraju¢im dogovorenim pra-
govima kako bismo procijenili u¢inkovitost ovoga biljega.
Nasi rezultati su pokazali kako postoji povezanost izmedu
tezine klini¢kih znakova i simptoma CHF i koncentracija
NT-proBNP. Medijan koncentracija NT-proBNP u bolesni-
ka svrstanih prema klasifikaciji NYHA kao I.-IV. iznosio je
741, 917, 1870, odnosno 1665 pg/mL. Usporedba klinicke
osjetljivosti i specifi¢cnosti provedena je pomoc¢u ROC ana-
lize. Izracunato podrucje ispod krivulje iznosilo je 0,950.
Ovako visoka vrijednost potvrduje da ovaj test ima dobru
sposobnost razlikovanja izmedu bolesnih i referentnih
skupina. Nasi rezultati isto tako pokazuju kako test ima
visoku negativni prediktivnu vrijednost, te se ocekuje
da rezultati za NT-proBNP u bolesnika s CHF prelaze do-
govorene pragove u 974-100% vremena. U zaklju¢ku,
potvrdujemo da je NT-proBNP koristan sréani biljeg i
moze se ucinkovito rabiti kao pomo¢ u dijagnostici osoba
sa sumnjom na CHF.

E-mail: gbashir1@ocdus.jnj.com
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mated assay for NT-proBNP in human serum and plasma.
NT-proBNP results were analyzed against appropriate
decision thresholds to assess the effectiveness of the
marker. Our results showed that there was a relationship
between the severity of the clinical signs and symptoms
of CHF and NT-proBNP concentrations. The median NT-
proBNP concentrations in patients classified as New York
Heart Association classification I-IV were 741, 917, 1870
and 1665 pg/mL, respectively. The comparison of clinical
sensitivity and specificity was performed using a Receiver
Operator Curve. The area under the curve was calculated
to be 0.950. This high value confirmed the assay to have
a good capability of differentiating between the diseased
and reference cohorts. Our results also showed the assay
to have a high negative predictive value and NT-proBNP
results in patients with CHF are expected to exceed de-
cision thresholds 97.4%-100% of the time. In conclusion,
we confirm that NT-proBNP is a useful cardiac marker and
can be effectively used as an aid in the diagnosis of indi-
viduals suspected of having CHF.

E-mail: gbashiri@ocdus.jnj.com
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Ferencak Goran Ferencak Goran

Medicinski fakultet i KBC Zagreb, Zagreb, Hrvatska School of Medicine, University of Zagreb, and Zagreb University Hospital

Center, Zagreb, Croatia

Ateroskleroza je multifaktorska bolest uzrokovana me-
dudjelovanjem nasljednih i ¢imbenika okoli3a. Vodedi je
uzrok smrtnosti i smanjene radne sposobnosti u razvije-
nom svijetu. Neka od njenih temeljnih svojstava i dalje
su slabo poznata. lako mnogi rizi¢ni ¢imbenici utjecu na
njen razvoj, ateroskleroza je proces koji se cesce dogada
na odredenim mjestima u cirkulaciji i uzrokuje zasebne
klinicke manifestacije. Ateroskleroza koronarnih arterija
Cesto uzrokuje infarkt miokarda i anginu pektoris. Kad
zahvati arterije koje opskrbljuju sredisnji ziv¢ani sustav,
uzrokuje mozdanu kap i prolaznu mozdanu ishemiju. U
perifernoj cirkulaciji uzrokuje intermitentnu klaudikaciju i
gangrenu. Na molekularnoj razini ateroskleroza je proces
u kojem sudjeluju mnogi vazni (pato)fizioloski mehaniz-
mi, poput metabolizma lipoproteina, koagulacije i upale.
Mutacije gena ukljucenih u bilo koji od tih mehanizama
mogu rezultirati viskom ili nedostatkom klju¢nih proteina
i tako narusiti homeostatsku ravnotezu. Intermedijerni fe-
notipovi poput hipertenzije, dijabetesa, pusenja i debljine
takoder djeluju i na taj nacin mijenjaju ukupni rizik za po-
javuinapredovanje bolesti. Bududi da je koronarna bolest
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Atherosclerosis is a multifactorial disease caused by inter-
action of hereditary and environmental factors. It is the
leading cause of death and work disability in industrial-
ized countries. Some of its fundamental characteristics
remain unknown. Although its development is influenced
by numerous risk factors, atherosclerosis is a process
which takes place more frequently at specific locations
within the circulation thus causing separate clinical mani-
festations. Atherosclerosis of coronary arteries frequently
causes myocardial infarction and angina pectoris. Once
the arteries supplying the central nervous system are
affected, it results in stroke and transitory brain isch-
emia. In peripheral circulation it results in intermittent
claudication and gangrene. At the molecular level, ath-
erosclerosis is a process which involves many important
(patho)physiological mechanisms such as lipoprotein
metabolism, blood clotting and inflammation. Mutations
in the genes involved in any of these mechanisms may
result in excess or lack of key proteins and thereby lead
to imbalanced homeostasis. Intermediate phenotypes
such as high blood pressure, diabetes, smoking and obe-
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srca poligenski uvjetovana, svaka pojedina mutacija ili
polimorfizam pridonijeti ¢e tek umjereno ili u maloj mjeri
ukupnom riziku. Na konacan rizik utjecati ce i interakcije
medu genima, kao i interakcije izmedu gena i okoline.

E-mail: gferen@email.t-com.hr

S8-5
Diferencijalna dijagnostika i prognosticki
biljezi mozdanog udara

Vukasovic Ines

Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Mozdani udar (MU) je vrlo heterogena bolest. Velike su
razlike medu bolesnicima s obzirom na tezinu i podtip MU.
Tehnike slikovnog prikaza su temelj pravilnog prepozna-
vanja i lijecenja, jer do 25% slucajeva s klinickom slikom
MU cine stanja koja oponasaju MU. Stoga se intenzivno
istrazuju novi biokemijski pokazatelji koji bi bili nadopuna
tehnikama slikovnog prikaza i pomogli u razlucivanju radi
lise o MU ili ne, radi li se o ishemiji ili hemoragiji, ishemiji ili
tranzitornoj ishemijskoj ataki, koliki je stupanj penumbre
i povrsina ostecenja, ako se potvrdiishemija i razmatra te-
rapija trombolizom, mogu li se predvidjeti komplikacije,
intracerebralna hemoragija ili maligni edem mozga. Do
danas su proucavani brojni biokemijski pokazatelji, oni
podrijetlom iz neurona ili glija stanica, posrednici upalne
reakcije, no nisu zazivjeli u klinickoj praksi, jer nisu pokaza-
li dovoljnu dijagnosticku to¢nost. Imali su relativno nisku
osjetljivost i specificnost, i relativno bi se kasno otkrili u
sistemskoj cirkulaciji (nakon 6-12 sati). Metaloproteinaze
matriksa (MMP) i njihovi inhibitori (TIMP) imaju vaznu, ali
razli¢itu ulogu u pojedinim fazama i podtipovima MU. U
akutnom MU djeluju $tetno, dok u ve¢ razvijenom MU
imaju ucinka u procesima oporavka. Kako je u vise radova
potvrdena dijagnosticka ucinkovitost MMP-9 u akutnom
MU, ispitivali smo promjene u koncentraciji odabranih
MMP (-2, -9) i TIMP (-1, -2) u cirkulaciji bolesnika s razli¢itim
podtipovima MU podijeljenih prema klasifikaciji Oxfords-
hire Community Stroke Project (OCSP). Obuhvaceno je
126 bolesnika s akutnim ishemijskim MU i 124 kontrolna
ispitanika. U bolesnika je ustanovljena niza koncentracija
MMP-2, omjera MMP-2/TIMP-2 (p<0,001) i visa koncentra-
cija TIMP-2 (p<0,001) nego u kontrolnihispitanika. Koncen-
tracija MMP-9 i omjer MMP-9/TIMP-1 su bili visi u bolesni-
ka s potpunim cirkulacijskim infarktom prednje cirkulacije
(TACI) nego u bolesnika s drugim podtipovima MU prema
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sity also contribute and alter the overall risk of onset and
progression of the disease. Since coronary heart disease
is a polygenic disease, each mutation or polymorphism
adds to the total risk only moderately. The final risk is in-
fluenced by gene interactions as well as by gene-environ-
ment interactions.

E-mail: gferen@email.t-com.hr
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Differential diagnosis and prognostic

markers of stroke

Vukasovic Ines

University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

Human stroke is a very heterogeneous disease. Stroke
varies widely in severity and may present different sub-
types. Imaging is the mainstay of identifying stroke type
because it is not possible to distinguish ischemia from
hemorrhage reliably on clinical grounds alone. Stroke
mimics comprise even 25% of cases presenting as a
stroke. Consequently, establishing a rapid and accurate
diagnosis has recently emerged as a pivotal issue. The
new biochemical markers may in the future be used in
combination with neuroimaging techniques to help the
diagnosis and other crucial issues raised during the acute
phase of stroke: these include early distinction between
ischemic and hemorrhagic stroke, transient ischemic at-
tack and established stroke, the degree of ischemic pen-
umbra, the extent of definitive brain tissue damage, the
measurable effects of thrombolytic therapies, and the
prognosis and risk of complications, intracerebral hemor-
rhage and malignant edema. Previously studied plasma
markers, mainly neuronal and glial markers of stroke,
inflammation mediators, have not found application in
routine clinical practice. They display a relatively low sen-
sitivity and specificity, and their serum/plasma concen-
trations tend to increase rather late in the course of brain
injury (beyond 6 to 12 hours). Matrix metalloproteinases
(MMPs) and their natural inhibitors (TIMPs) play a key but
different role in different stroke phases and stroke types.
In the acute phase of stroke MMPs have a detrimental
effect, whereas in established stroke MMPs participate
in the healing process. Several recent publications have
suggested MMP-9 as a reliable marker in the differential
diagnosis of stroke. Our aim was to determine modula-
tion of serum levels of selected MMPs (-1, -2) and TIMPs (-
1,-2) in stroke types subdivided according to Oxfordshire
Community Stroke Project (OCSP) classification. The study
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klasifikaciji OCSP (p=0,0019 odnosno p=0,0065) i kontrol-
nih ispitanika (p<0,0001 odnosno p=0,0024). Negativna je
korelacija uocena izmedu koncentracije MMP-2 s MMP-9 i
omjerom MMP-9/TIMP-1 u svim podtipovima MU osim u
TACI. Analiza ROC je pokazala podjednaku dijagnosti¢ku
to¢nost koncentracije MMP-9 i Barthelova indeksa u dife-
rencijalnoj dijagnozi TACI. Visoki je omjer MMP-9/TIMP-1
(omjer izgleda 3,263) povezan s TACI. Na temelju nasih
rezultata zaklju¢ujemo da omjer MMP-9/TIMP-1 moze
pruziti dodatnu informaciju s ciljem boljeg prac¢enja bo-
lesnika i to kao pokazatelj prosirenosti infarkta.

E-mail: ines.vukasovic@agmail.com

$8-6
Vrijednost kardiovaskularnih biljega kod

morbidne pretilosti

Hermann-Arnhof Katharina

Department of Anesthesia and Intensive Care/ Bloodbank, Hospital
Hietzing, Be¢, Austrija

S porastom indeksa tjelesne mase (BMI) proporciona-
Ino raste volumen krvi i ejekcijska frakcija, Sto dovodi do
hipertenzije i hipertrofije stijenke lijeve klijetke (LVH). U
asimptomatskih pretilih osoba je dijagnosticiranje ovih
patologija slozeno, jer ehokardiografija ne spada medu
rutinske pretrage u ovih osoba. Rano dijagnosticiranje
LVH osigurava brzo lijecenje u pretilih osoba i time znatno
poboljsava stopu smrtnosti. Sve je vise dokaza za to da
pretilost moze aktivirati reninsko-angiotenzinski i neu-
rohumoralni sustav kroz bubreznu disfunkciju pracenu
povisenim lipidima i netolerancijom glukoze. To je pak
udruzeno s visim razinama triglicerida, povisenim LDL-C,
niskim HDL-C i aterogenim LDL, pa predstavlja stvaran i
potencijalan rizik za kardiovaskularnu bolest (CVD). Inzu-
linska rezistencija je povezana s nizom metaboli¢nih ne-
normalnosti, ukljucuju¢i dijabetes, dislipoproteinemiju,
hipertenziju i aterosklerozu, protromboti¢na stanja s vrlo
visokim rizikom za koronarnu bolest. Kao primjer, uveli
smo razine BNP podrijetlom iz lijeve ventrikulske mase.
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included 126 patients with acute stroke within the first 24
hours of symptom onset, and 124 healthy volunteers. The
stroke group had lower MMP-2 concentration and MMP-
2/TIMP-2 ratio (p<0.001) but higher TIMP-2 (p<0.001) than
controls. The level of MMP-9 and MMP-9/TIMP-1 ratio
were higher in patients with total anterior circulation
infarct (TACI) than in patients with other stroke subtypes
according to OCSP classification (p=0.0019 and p=0.0065,
respectively) or controls (p<0.0001and p=0.0024, respec-
tively). A negative correlation of MMP-2 levels with MMP-
9 and MMP-9/TIMP-1 ratio was recorded in all stroke
subtypes except for TACI. The Receiver Operating Charac-
teristic analysis showed a similar discriminating power for
MMP-9 levels and Barthel index in the differential diag-
nosis of TACI. High MMP-9/TIMP-1 ratio (odds ratio 3.263)
was associated with TACI. Our results demonstrate that
the MMP-9/TIMP-1 ratio may provide information to help
in assessing stroke patients in the future as a baseline
biomarker of the infarct extent.

E-mail: ines.vukasovic@gmail.com

$8-6
Value of cardiovascular markers in morbid
obesity

Hermann-Arnhof Katharina

Department of Anesthesia and Intensive Care/Bloodbank, Hospital
Hietzing, Vienna, Austria

With the increasing body mass index (BMI), blood volume
and ejection fraction rise in the same manner, leading
to hypertension and hypertrophy of the left ventricular
wall (LVH). Diagnosing pathologies in the asymptomatic
obese is complicated, as echocardiography is not part
of the routine checkup in these individuals. Especially
the early onset diagnosis of LVH ensures an immediate
treatment of the obese and therefore markedly improves
the mortality rate. There is increasing evidence that obe-
sity may activate renin-angiotensin and neurohumoral
systems through renal dysfunction, accompanied by
increased lipids, and glucose intolerance. It is associated
with higher levels of triglycerides, elevated LDL-C, low
HDL-C and atherogenic LDL, posing actual and potential
risk for cardiovascular disease (CVD). Insulin resistance is
related to a constellation of metabolic abnormalities, in-
cluding diabetes, dyslipoproteinemia, hypertension, and
atherosclerosis, prothrombotic states which are at a very
high risk of coronary disease. As an example, | introduce
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Razine BNP koreliraju s ehokardiografski potvrdenom LVH
i klasifikacijom NYHA u pretilih bolesnika. Mi rabimo BNP
kao parametar probira u osoba s morbidnom pretilos¢u.
Ispitali smo 61 bolesnika s morbidnom pretilos¢u (52
zene/9 muskaraca srednje dobi od 41,15+10,13 godina) s
BMI od 45,27+6,1 kg/m?. Skupina od 57 osoba normalne
tjelesne tezine podjednake dobi i spola sluzila je kao kon-
trolna skupina (BMI 22,58+3,14 kg/m?). Nakon 8-satnog
razdoblja gladovanja odredili smo BNP (normalna vrijed-
nost <250 fmol/L), te glukozu i profil lipida. BNP smo mje-
rili pomocu BNP-ELISA (Biomedica, Bec).

E-mail: katharina.hermann@wienkav.at

S9 - Simpozij 9 - KOSTANI BILJEZI, S9-1

Kostani biljezi i njihova primjena u klinickoj
dijagnostici

Palicka Vladimir

Institute of Clinical Biochemistry and Diagnosis, School of Medicine,
Charles University, Hradec Kralove, Republika Ceska

Broj klini¢kih slu¢ajeva osteoporoze brzo se povecava $i-
rom svijeta. SZO predvida da ce se incidencija osteoporot-
skih fraktura (proksimalni femur) povisiti vise nego dvo-
struko kroz slijedecih 50 godina (u zemljama EU, 414.000
Fx u 2000. godini, uz ocekivani porast na 972.000 u 2050.
godini). Svaki prijelom umnozava rizik od naknadnih pri-
jeloma, poglavito kraljeznice. Odraz koStanog premodeli-
ranja, Sto je najbolji predskazatelj osteoporoze i rizika od
frakture moze procijeniti pomocu:

- mjerenja mineralne gusto¢e kostiju (BMD) pomocu

DXA
- histomorfometrije kostiju
- posebnih metoda slikovnog prikaza i naknadnih biop-
sija

- mjerenja kostanih biljega u krvi i/ili mokraci
Danas se od biljega koStane resorpcije najvise rabe CTx i
NTx, dok se od biljega kostane sinteze najvise upotreblja-
vaju aktivnost ALP, te koncentracije osteokalcina i PINP.
Nova znanstvena dostignuca u patobiokemiji i patofizio-
logiji donose primjenu novih biljega, uglavnom iz obitelji
interleukina (OPG, RANK, RANKL itd.). Glavne prednosti
primjene kostanih biljega su slijedece:

- Sirok spektar biljega

- laka dostupnost

- brz odgovor na terapiju

- cijena (biljezi su relativno jeftini)

Markers of vascular diseases

BNP levels deriving from the left ventricular mass. BNP
levels correlate with echocardiography verified LVH and
NYHA-classification in the obese patient. We use BNP as a
screening parameter in the morbidly obese. We examined
61 patients suffering from morbid obesity (52 female/ 9
male; aged 41.15+10.13 years) with a BMI of 45.27+6.1 kg/
m?. A group of 57 normal-weight age- and sex-matched
individuals served as controls (BMI 22.58+3.14 kg/m?).
After an 8-hour fasting period, BNP (normalvalue <250
fmol/L), the glucose and lipid profile were determined.
BNP was measured with BNP-ELISA (Biomedica, Vienna).

E-mail: katharina.hermann@wienkav.at

S9 - Symposium 9 - BONE MARKERS, S9-1
Bone markers and its use in clinical

diagnosis
Palicka Vladimir

Institute of Clinical Biochemistry and Diagnosis, School of Medicine,
Charles University, Hradec Kralove, Czech Republic

The number of clinical cases of osteoporosis is growing
rapidly worldwide. WHO has estimated the incidence of
osteoporotic fractures (proximal femur) to increase more
than twice during the next 50 years (EU countries 414,000
Fx in 2000, expected to rise to 972,000 in 2050). Every
fracture multiplies the risk of subsequent fractures, of the
spine in particular. The reflection of bone remodeling,
which is the best predictor of osteoporosis and fracture
risk, can be estimated by:

— measurement of bone mineral density (BMD) by use

of DXA

- bone histomorphometry

- special imaging methods and subsequent biopsies

- measurement of bone markers in blood and/or urine
CTx and NTx are bone resorption markers most widely
used today. Concerning markers of bone synthesis, the
activity of ALP and concentrations of osteocalcin or PINP
are most frequently used. New scientific developments in
the pathobiochemistry and pathophysiology propose the
use of new markers, mostly from the interleukin family
(OPG, RANK, RANKL, etc.). The main advantages of the use
of bone markers re:

- broad spectrum of markers

— easy access

- quick response to therapy

— price (markers are relatively inexpensive)
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Glavni nedostatci uporabe kostanih biljega su slijededi (u
analitickom dijelu):
- nema sljedljivosti
- nema standardizacije
— visoka razina nesigurnosti mjernih postupaka
— visoka varijabilnost
(u bioloskom dijelu):
- nema specifi¢cnosti
- visoka bioloska varijabilnost
Glavni ciljevi (i pitanja) kod primjene kostanih biljega su
slijedeci:
- razvoj novih biljega koji ¢e kostani metabolizam odra-
Zavati bolje od klasi¢nih
- bolje razumijevanje podloge kostane resorpcije i sin-
teze
- specifican odraz ucinaka lijekova pomocu biljega koji
najbolje odgovaraju odredenoj vrsti lije¢enja
- bolja prediktivna vrijednost

E-mail: palicka@lfhk.cuni.cz

59-2
Kostani biljezi u hiperparatiroidizmu

Vrki¢ Nada

Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Jedna od komplikacija hiperparatiroidizma je metabolic-
na kostana bolest. Primarni se hiperparatiroidizam lijeci
kirurskim zahvatom, nakon ¢ega odmah slijedi normali-
zacija kostanog metabolizma koja se mozZe pratiti padom
kostanih biljega u krvi i u mokraci. SloZenije je naravi me-
taboli¢na kostana bolest bubreZna osteodistrofija koja se
javlja u 70% do 100% kronicnih bubreznih bolesnika kada
se glomerularna filtracija snizi ispod 60 mL/min. Bubrezna
kostana bolest javlja se u jednom od tri oblika koji se lako
mogu transformirati jedan u drugi. Najces¢i je sekundarni
hiperparatiroidizam s ubrzanom kostanom pregradnjom,
potom mijesani oblik te, poglavito u starijih bolesnika,
adinamic¢na kostana bolest s osteomalacijom (usporeni
kostani metabolizam). Od bubrezne osteodistrofije pate
gotovo svi bolesnici na hemodijalizi, $to im izrazito pove-
¢ava pobol i smrtnost. Kalcitriol i kalcijeve soli suprimiraju
parathormon, ali ubrzavaju vaskularnu kalcifikaciju, kardi-
ovaskularni pobol, adinami¢nu kostanu bolest i sklonost
frakturama. Metoda histomorfometrije zlatni je standard
u dijagnostici kostane lezije, no invazivna je, skupa, ogra-
ni¢ena samo na kost zdjelice i nije rutinska. Stoga je pri-
mjena biokemijskih biljega vazna u dijagnostici i kontroli
lije¢enja bubrezne osteodistrofije. Fragmenti kolagena
- biljezi kostane pregradnje filtriraju se insuficijentnim
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The main disadvantages of the use of bone markers are
(in the analytical part):
- no traceability
— lack of standardization
- high uncertainty of measurement procedures
— high variability
(in the biological part):
- no specificity
- high biological variability
The main targets (and questions) in the use of bone
markers are:
- development of new markers, reflecting bone metab-
olism better that classic ones
- better understanding of the backgrounds of bone re-
sorption and synthesis
- specific reflection of drug effects by use of markers
according to type of therapy
- better predictive value

E-mail: palicka@lfhk.cuni.cz

$9-2
Bone markers in hyperparathyroidism

Vrki¢ Nada

University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

Metabolic bone diseases develop as a complication of
primary and secondary hyperparathyroidism. Patients
with primary hyperparathyroidism are surgically treated,
which results in normalization of bone metabolism, as
indicated by bone markers. Bone disease observed in
75%-100% of patients with chronic renal failure is more
complex, as the glomerular filtration rate falls below 60
mL/min. Renal bone disease can be subdivided into three
groups which are not fully separate entities and may
easily transform from one to another. Hyperparathyroid
(high-turnover) bone disease is most frequently followed
by mixed osteodystrophy and low-turnover osteodys-
trophy (osteomalacia and adynamic bone disease). The
resulting abnormalities in bone and mineral metabolism
play a significant role in the morbidity and mortality of
chronic renal failure patients. Nearly all patients requiring
chronic maintenance dialysis therapy develop abnor-
mal bone histology. Calcitriol and calcium salt are used
to suppress PTH and improve osteomalacia but these
agents predispose to the development of vascular cal-
cification, cardiovascular morbidity, low-turnover bone
disease and fracture. Urinary markers of collagen break-
down are filtered by the glomeruli and chronic renal
failure patients cannot effectively clear it, which results in

S74



59-2

Kostani biljezi

glomerulima pa su njihove serumske razine povisene.
Istodobno je pojacana i kostana izgradnja. Sadrzaj bilje-
ga razgradnje u krvi i mokraci vazan je podatak kojim se
procjenjuje aktivnost osteoklasta te usmjerava klinic¢are
u izboru i kontroli uc¢inkovitosti terapije. Biljezi izgradnje
dobro koreliraju s promjenama mineralne gustoce kosti-
ju i prednjace vremenski pred denzitometrijom. Klinicka
ispitivanja isticu osteokalcin i N-terminalni propeptid pro-
kolagena P1NP za procjenu aktivnosti osteoblasta i pred-
vidanje gubitka koStane mase. Povisen serumski osteo-
kalcin odrazava smanjeni bubrezni klirens ili metaboli¢-
nu kostanu bolest, ili pak oboje. Klirens intaktnog P1NP
posredovan je endotelnim stanicama jetre pa je njegov
serumski sadrzaj neovisan o bubreznoj disfunkciji i zato
najobjektivniji pokazatelj koStane dinamike u uremicnih
bolesnika. U zaklju¢ku, biokemijski kostani biljezi vrije-
dan su klinicki pokazatelj kostane pregradnje i dinamike
cjelokupne kostane mase, $to otvara stvarne mogucnosti
da bi danas nenadomjestiva biopsija kostiju mogla naci
zamjenu u dijagnostici razlikovanja ubrzane od usporene
kostane pregradnje.

E-mail: nvrkic@gmail.com

59-3
Razvojna dinamika biljega kostane
pregradnje na primjeru adolescentne

anoreksije nervoze

Jurci¢ Zvonimir

Klinika za dje¢je bolesti, KB Sestre milosrdnice, Zagreb, Hrvatska

Sticanje optimalnog mineralnog sadrzaja kostiju tijekom
djecje i adolescentne dobi ovisno je 0 medusobnom dje-
lovanju prehrambenih i hormonskih ¢initelja, te opéenito
nacina Zivota. Za razliku od stabilnih kostanih dimenzi-
ja u odraslih, razvojne promjene odnose se na veli¢inu
i geometriju kostiju, a mineralni sadrzaj ovisan je o kro-
noloskoj dobi, ali prije svega o kostanoj zrelosti i stadiju
pubertetskog razvoja. U vrijeme prije puberteta biljezi
osteogeneze i razgradnje kostiju odrzavaju se na jednoj
konstantnoj razini s koncentracijama koje su vise nego u
odraslih, ali nize nego u dojencadi, te nisu spolno ovisne.
Tijekom puberteta odvijaju se dvije vazne pojave: ubrza-
ni longitudinalni rast i poja¢ana mineralizacija kostiju. U
djevojcica najvece ubrzanje rasta odvija se u ranom pu-
bertetu (P1-P3), a mineralno nakupljanje je najvece u ka-
snim fazama (P3-P4), kada se postize glavnina kostanog

Bone markers

elevated serum levels. Besides, a developed bone disease
affects bone formation and breakdown. Bone resorption
markers are used in an attempt to assess the extent of os-
teoclastic bone resorption as well as guidance in select-
ing therapy and therapeutic response monitoring. Bone
formation markers correlate with changes in the bone
mineral density per year. Especially, N-terminal propep-
tide of type | procollagen P1INP and osteocalcin provide
better discrimination and indices of osteoblast function
in hemodialysis patients and thus are clinically useful for
predicting bone loss. PINP marker may provide a more
reliable assay for bone formation, particularly in uremic
patients, because specific receptor-mediated clearance
of intact PINP occurs by hepatic endothelial cells and is
unaffected by renal dysfunction. An elevated level of
osteocalcin reflects either reduced renal clearance or
metabolic bone disease, or an interaction of both condi-
tions. Bone markers are important clinical tools in patient
management and would be useful, as they may replace
the invasive methods (bone biopsy and histomorphom-
etry remains the gold standard) that are required to dis-
tinguish between the high and low bone turnover.

E-mail: nvrkicagmail.com

$9-3
Developmental dynamics of bone turnover
markers: an example of adolescent anorexia

nervosa
Jurci¢ Zvonimir

University Department of Pediatrics, Sestre milosrdnice University
Hospital, Zagreb, Croatia

The acquisition of optimal mineral bone content during
childhood and adolescence depend on the interaction
of dietary and hormonal factors and lifestyle in general.
In contrast to stable bone dimensions in adults, develop-
mental changes refer to bone size and geometry, while
bone mineral content depends on chronologic age and
primarily on bone maturity and stage of pubertal devel-
opment. During the prepubertal period, the markers of
osteogenesis and bone degradation are maintained at
a constant level with concentrations exceeding those in
adults but lower than those measured in infants, and are
not sex dependent. Two important phenomena occur
during puberty: accelerated longitudinal growth and en-
hanced bone mineralization. In female children, the high-
est rate of growth acceleration occurs in early puberty
(P1-P3), while highest mineral accumulation is recorded
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miraza. Mineralizacija se usporenim tempom nastavlja
nakon spolne i kostane zrelosti, te negdje krajem drugog
desetljeca postize oko 90% vrSne koStane mase. Tijekom
pubertetskog modeliranja i remodeliranja kostiju biljezi
anabolizma i katabolizma su poviseni, a u vrijeme posti-
zanja vrsne koStane mase oba procesa su u ravnotezi. Naj-
vise kocentracije osteokalcina (OC) u djevojcica postizu se
s 12 godina Zivota, a zatim se ve¢ s 15-16 godina dosizu
vrijednosti odraslih. Sli¢cna dinamika opisana je i za resor-
pcijske biljege. Anoreksija nervoza (AN) tipi¢no se javlja u
vrijeme kada se o¢ekuju sticanja glavnine ko$tanog mira-
za, pa je deficit kostane mase ocijenjen s DEXA veci u ado-
lescentnoj nego adultnoj AN. U akutnoj fazi bolesti pre-
vladava teska pothranjenost uz konstelaciju adaptivnih
metaboli¢nih i hormonskih promjena, prije svih hipogo-
nadotropni hipogonadizam. U predpubertetskoj pojavi
pubertet je odgoden, bolest u vrijeme puberteta usporiti
Ce pubertetski razvoj, ukljucujudi zasotatak u rastu i sma-
njenu mineralizaciju kostiju. Pojava nakon menarhe rezul-
tirati ¢e sekundarnom amenorejom. AN je tipi¢an primjer
neravnoteze kosStane pregradnje, obiljezene smanjenim
stvaranjem i poja¢anom resorpcijom kosti, Sto se bioke-
mijski odrazava snizenim koncentracijama biljega osteo-
geneze poput OC, PINP (N-propeptid prokolagena 1) uz
povecanje koncentracije resorpcijskih biljega poput CTX
(C-telopeptid kolagena 1) ili NTX (N-telopeptid kolagena
1). Unato¢ napretku koje je donijelo odredivanje biljega
kostane pregradnje, bilo u fizioloskim procesima mode-
liranja i remodeliranja ili u kostima zahvacenim boles¢u,
interpretacija rezultata nece uvijek biti laka, osobito u ne-
dostatku razvojnih, referentnih podataka u vr$njaka.

E-mail: nvrkic@gmail.com

S9-4
Gustoca kostiju i kostani biljezi u

adolescentica s anoreksijom nervozom

Balenovi¢ Antonija

Klinika za onkologiju i nuklearnu medicinu, KB Sestre milosrdnice,
Zagreb, Hrvatska

Anoreksija nervoza je kompleksni poremecaj kod ko-
jega dolazi do smanjenja unosa kalcija, gubitka teZine, te
posljedi¢no brojnih metaboli¢nihiendokrinih poremecaja
ukljucujuci primarnu ili sekundarnu amenoreju, te gu-
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in later phases (P3-P4) when most of the bone dowry is
acquired. Mineralization is continued at a slower pace
after sexual and bone maturity to reach some 90% of the
peak bone mass towards the end of the second decade of
life. During the pubertal bone modeling and remodeling,
the anabolism and catabolism markers are increased to
reach balance at the time of attaining peak bone mass.
In female children, the highest osteocalcin concentration
(OCQ) is achieved at age 12 to reach adult values as early
as age 15-16. Resorption markers follow a similar dynam-
ics. Anorexia nervosa (AN) typically occurs at the time of
the expected acquisition of the majority of bone dowry,
thus the bone mass deficit evaluated by DEXA is greater
in adolescent AN than in adult AN. The acute stage of the
disease is predominated by severe malnutrition associ-
ated with an array of adaptive metabolic and hormonal
changes, primarily hypogonadotropic hypogonadism. In
case of prepubertal manifestation, the onset of puberty
is delayed, while the disease concurrence with puberty
will slow down pubertal development, including growth
retardation and reduced bone mineralization. The dis-
ease manifestation after menarche results in secondary
amenorrhea. AN is a typical example of bone turnover
imbalance, characterized by a decreased bone formation
and enhanced bone resorption, which is biochemically
reflected by decreased concentrations of the markers of
osteogenesis, e.g., OC, PINP (procollagen 1 N-propep-
tide), and increased concentrations of bone resorption
markers such as CTX (collagen 1 C-telopeptide) or NTX
(collagen 1 N-telopeptide). In spite of the advancement
brought along by determination of the markers of bone
turnover, either in the physiological processes of mod-
eling and remodeling, or in bone involved by a disease,
interpretation of the results may not always be easy,
especially when reference developmental data on peer
groups are lacking.

E-mail: nvrkic@agmail.com
S9-4
Bone density and bone markers in female

adolescents with anorexia nervosa

Balenovi¢ Antonija

University Department of Oncology and Nuclear Medicine, Sestre
milosrdnice University Hospital, Zagreb, Croatia

Anorexia nervosa is a complex disorder characterized by
reduced calcium uptake, weight loss, and consequentially
numerous metabolic and endocrine impairments includ-
ing primary or secondary amenorrhea and loss of bone
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bitak koStane mase. Osteopenija i osteoporoza su Ceste
komplikacije koje mogu dovesti do klinicki znacajno
povisenog rizika za nastanak fraktura kasnije u zivotu. Cilj
studije bio je utvrditi kostanu gusto¢u (BMD), te serumske
koncentracije inzulinu sli¢nog faktora rasta (IGF-), biljega
kostane izgradnje (osteokalcin, OC) i razgradnje (C-ter-
minalni telopeptid tipa 1 kolagena, CTX) u adolescentica
s anoreksijom nervozom s obzirom na duljinu trajanja
bolesti. U analizu je bilo uklju¢eno 28 bolesnica u aktivnoj
fazi bolesti srednje dobi od 15,1+2,4 godina (y+SD) sa
sekundarnom amenorejom (y£SD 9,6+9,2 mjeseci) i in-
deksom tjelesne mase (BMI u kg/m?) od 15,8+2,1 (x%SD).
Vrijednosti BMD L-kraljeznice usporedene su s normalnim
vrijednostima za istu dob, spol i rasnu pripadnost (Z-skor;
Hologic QDR400) i unutar tjedan dana mjerene serumske
vrijednosti IGF-I, OC i CTX. S obzirom na trajanje bolesti
bolesnice su podijeljene u skupinu A (< 12 mjeseci) i sku-
pinu B (>12 mjeseci). U skupini B zabiljezen je vedi broj bo-
lesnica sa snizenim vrijednostima Z-skora (63% vs. 10%),
te je utvrdena znacajna negativna korelacija vrijednosti
Z-skora s duljinom trajanja bolesti (r=-0,58; p=0,001). Tra-
janje bolesti pozitivno je koreliralo s duljinom amenoreje
(r=0,89; p=0,000) i dobi bolesnica (r=0,64; p=0,000). Sre-
dnja dob bolesnica u skupini A bila je 14,2+1,9 godina, a
u skupini B 17,2+2,2 godine (p=0,002). Skupine se nisu ra-
zlikovale prema vrijednosti kostanih biljega, IGF-1i BMI, a
nije utvrdena ni korelacija izmedu duljine trajanja bolesti
i navedenih parametara. Zabiljezena je znacajna negati-
vna korelacija izmedu vrijednosti IGF-I i biljega razgradn-
je (CTX) (r=-0,49; p=0,008). Zaklju¢eno je kako je duljina
trajanja bolesti znacajno utjecala na vrijednosti kostane
gustoce u adolescentica s anoreksijom nervozom, $to
je rezultiralo nizim vrijednostima Z-skora u bolesnica s
duljim trajanjem poremecaja. Nije utvrdena razlika u vri-
jednostima biljega koStane pregradnje, $to je moguce
posljedica znacajne razlike u dobi medu skupinama. Bo-
lesnice s krac¢im trajanjem bolesti bile su znacajno mlade,
kada su i fizioloske vrijednosti kostanih biljega povisene,
$to otezava tumacenje nalaza kostanih biljega kod
poremecaja koStanog metabolizma. NiZe vrijednosti IGF-I
korelirale su s povisenim vrijednostima biljega razgradnje,
$to ukazuje na ulogu IGF-I u etiopatogenezi osteoporoze.

E-mail: drneli@hotmail.com
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mass. Osteopenia and osteoporosis are frequent com-
plications that may lead to clinically significant increase
in the risk of fractures later in life. The aim of the study
was determine bone mineral density (BMD) and serum
concentrations of insulin-like growth factor (IGF-I), bone
synthesis marker (osteocalcin, OC) and bone resorption
marker (collagen type 1 C-terminal telopeptide, CTX)
in female adolescents with anorexia nervosa accord-
ing to the duration of the disease. The study included
28 patients in the active stage of the disease, mean age
15.1£2.4 years (y£SD) with secondary amenorrhea (y£SD,
9.6£9.2 months) and body mass index (BMI in kg/m?) of
15.8+2.1 (x=SD). BMD values of L-spine were compared
with normal values for the respective age, sex and ethnic-
ity (Z-score: Hologic QDR400), and serum levels of IGF-I,
OC and CTX were measured within a week. According to
disease duration, patients were divided into group A (<
12 months) and group B (<12 months). Results showed
a greater proportion of patients with decreased Z-score
values in group B than in group A (63% vs. 10%) and a sig-
nificant negative correlation of Z-score value with the dis-
ease duration (r=-0.58; p=0.001). Duration of the disease
showed positive correlation with the duration of amenor-
rhea (r=0.89; p=0.000) and patient age (r=0.64; p=0.000).
The mean patient age was 14.2+1.9 and 17.242.2 years in
group A and B, respectively (p=0.002). There was no be-
tween group difference according to bone marker values,
IGF-I and BMI, and no correlation between the disease
duration and these parameters. A significant negative
correlation was recorded between IGF-1 and bone resorp-
tion marker (CTX) (r=-0.49; p=0.008). In conclusion, dura-
tion of the disease had a significant effect on the values
of bone density in adolescents with anorexia nervosa,
which resulted in decreased Z-score values in patients
with prolonged duration of the disorder. There was no
difference in the values of bone resorption marker, which
may have been due to the significant between group age
difference. Patients with a shorter duration of the disor-
der were significantly younger, when the physiological
values of bone markers are known to be higher, thus pos-
ing difficulty on interpreting the results on bone markers
in bone metabolism impairment. Lower values of IGF-I
correlated with increased values of bone resorption mark-
ers, suggesting a role of IGF-I in the etiopathogenesis of
osteoporosis.

E-mail: drneli@hotmail.com
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Osteoporoza u reumatoidnom artritisu

Pavela Jasna

Odjel za medicinsku biokemiju, Klinicka bolnica Osijek, Osijek, Hrvatska

Reumatoidniartritis (RA) je upalna bolest koja je obiljezena
sinovitisom, razgradnjom hrskavi¢nog tkiva i subhondral-
nom erozijom kosti. Osteoporoza koja se javlja u RA po-
sljedica je vise rizi¢nih ¢imbenika kao $to su upala, imo-
bilizacija, uporaba kortikosteroida itd. Progresija bolesti
u vidu ostecenja zgloba je vrlo tesko predvidiva i varira
od bolesnika do bolesnika. Nekoliko studija je pokazalo
da klinicki znakovi bolesti kao i radioloska mjerenja cesto
nisu dobri prediktivni ¢imbenici erozije zgloba. Ti nalazi
upucuju na potrebu pronalaska biokemijskog parametra
koji ¢e pouzdano odrazavati dinamiku tkivnog metabo-
lizma u RA, koji ¢e dobro korelirati s radiografijom te biti
dobar prognosticki pokazatelj napredovanja bolesti. Cilj
je bio utvrditi koji biljeg kostanog metabolizma najbol-
je korelira s osteopenijom u RA. U radu smo obradili 26
bolesnika s dijagnozom RA i 20 zdravih kontrolnih osoba.
Odredivali smo slijedece biljege kostanog metabolizma:
serumski osteokalcin pomocu ELISA (Quidel), amino ter-
minalni propeptid kolagena tip 1 (PINP) pomocu ECLIA
(Roche) kao biljezi kostane izgradnje, te beta C-termi-
nalni telopeptid (CTx) pomocu ECLIA (Roche) kao biljeg
kosStane resorpcijei. Odredivani su i C-reaktivni protein
(CRP; Olympus) kao biljeg upale te cikli¢ki citrulinirani
peptid (CCP) protutijela pomocu ELISA (Euroimmun) kao
seroloski biljeg RA. Nije nadena statisticki znacajna ra-
zlika izmedu skupine bolesnika (P) i kontrolne skupine
(C) za osteokalcin (4,958+1,30 ng/mL) (P), (4,672+1,64 ng/
mL) (C); i PINP (49,600 ng/mL (29,525-62,197) (P), 41,235
(29,710-73,980) (C). Statisticki znacajna razlika nadena je
za beta-CTx (0,445+0,26 ng/mL) (P), (0,302+0,19 ng/mL)
(C). Takoder nije nadena korelacija izmedu beta -CTx i CRP
(p>0,050) te beta -CTx i CCP (p>0,050). lako dobiveni re-
zultati ne pokazuju znacajnu razliku izmedu dviju ispitiva-
nih skupina osim za beta -CTx, potrebna su daljnja ispiti-
vanja uklju¢ujudi i biljege metabolizma hrskavi¢nog tkiva
(COMP, PIINP) i sinovitisa (YLK-40, PIIINP) kako bi se otkrio
dovoljno osjetljiv i specifican biokemijski pokazatelj raza-
ranja zgloba.

E-mail: pavela.jasna@kbo.hr

Biochemia Medica 2006;16(Suppl 1):S1-5268

Bone markers

$9-5

Osteoporosis in rheumatoid arthritis

Pavela Jasna

Department of Medical Biochemistry, Osijek University Hospital, Osijek,
Croatia

Rheumatoid arthritis (RA) is an autoimmune, inflammatory
disease characterized by synovitis, cartilage degradation
and subchondral bone erosion. Osteoporosis in RA is
characterized by a complexity of risk factors such as
inflammation, immobilization, and use of corticosteroids.
The progression of joint damage is highly unpredictable
and variable from patient to patient. Predictive factors
based on disease activity or radiographic damage have
some limitations. These consideration suggests the need
of accurate, precise assays reflecting the dynamics of tissue
metabolism in RA, which can be used for prognosis. The
aim was to investigate the markers of bone metabolism
in RA. Twenty-five patients with the diagnosis of RA and
twenty age- and sex-matched healthy controls were
included in the study. Serum osteocalcin was determined
by ELISA test (Quidel), PINP (amino-terminal propeptide
of type 1 collagen) by ECLIA (Roche) as markers of bone
formation, and beta -CTx (C-terminal telopeptide) by
ECLIA (Roche) as a marker of bone resorption. Also, C-
reactive protein (CRP; Olympus) and CCP antibody (cyclic
citrullinated peptide antibody) were determined by
ELISA (Euroimmun). There was no statistically significant
between group difference for osteocalcin (4.958+1.30 ng/
mL) (P), (4.672+1.64 ng/mL) (C) and PINP (49.600 ng/mL
(29.525-62.197) (P), 41.235 ng/mL (29.710-73.980) (C). We
found a statistically significant difference only for beta-
CTx (0.445+0.26 ng/mL) (P), (0.302+0.19 ng/mL) (C). There
was no correlatin between beta-CTx and CRP (p>0.050),
or between beta-CTx and CCP (p>0.050). Our data
suggest that only beta -CTx could be a valuable marker
of bone turnover; however, joint is a complex organ and
RA alters the metabolism of different tissues including
bone, cartilage and synovial membrane. To evaluate the
mechanisms involved in joint destruction, the markers of
cartilage degradation (COMP, PIINP) and synovitis (YLK-
40, PIINP) should also be determined. Also, the question
is whether beta -CTx is superior as a predicitive marker to
the markers already in use.

E-mail: pavela.jasna@kbo.hr
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Bioloske razlike u biokemijskim kostanim

biljezima

Sierra Amor Rosa Isabella

Laboratorio LAQUIMS, S.C., Veracruz, Meksiko

Bioloske varijacije sastoje se od intra-individualne i inter-
individualne varijacije. Ove sastavnice bioloskih varijacija
rabe se za postavljanje specifikacija analiticke kvalitete
glede otklona i nepreciznosti, za ocjenu serijskih promje-
na u pojedinim analitima, te za procjenu klini¢ke korisno-
sti referentnih raspona utvrdenih za doti¢nu populaciju.
Relativno velika varijacija iz dana u dan u izluc¢ivanju ne-
kih kostanih biljega mokra¢om naglasava potrebu za pri-
mjenom viSestrukih uzoraka kako bi se utvrdilo njihovo
izlu¢ivanje u neke osobe. Ostale bioloSke promjene poput
menstrualnog ciklusa pokazuju porast tijekom srednjeg i
kasnog folikularnog razdoblja, te pad tijekom srednjeg i
kasnog lutealnog razdoblja. Ova varijacija ukazuje na to
da cikli¢cne promjene ovarijskih spolnih steroida u serumu
mogu promijeniti biljege kostane resorpcije za vrijeme
menstrualnog ciklusa. U trudnodi su vrijednosti u mokraci
znacajno porasle utre¢em trimestru i ostale visoke tijekom
babinja u usporedbi sa Zenama bez trudnoce ili u ranoj
trudnodi, pokazujudi kako su to korisni biljezi za procjenu
kosStane resorpcije u vrijeme oko babinja. Medutim, bio-
loSka promjenjivost biljega koStane resorpcije u mokradi
mjerena u zdravih Zena prema Zenama s osteoporozom u
postmenopauzi u drugom mlazu mokrace prikupljane u
tjednim razmacima kroz 5 tjedana pokazala je analiti¢ku
promjenjivost, kriti¢ne vrijednosti razlika i indeks indivi-
dualnosti; stoga rutinska primjena biokemijskih kostanih
biljega u mokraci u pojedine osobe ima ograni¢enu vri-
jednost ako se ove varijable ne uzmu u obzir. Prednost se
daje ranim jutarnjim uzorcima; rezultati u mokradi treba-
ju se izrazavati kao omijer kreatinina; referentni rasponi
trebaju se grupirati prema spolu; treba izraziti analiti¢ku
nepreciznost (CV <9%), izvedenu iz bioloske varijacije; ta-
koder, razlika izmedu serijskih rezultata pojedine osobe
mora biti <50% da bi bila statisti¢ki znacajna; u znacajnom
broju bolesnika ¢e procjena rizika za osteoporotsku frak-
turu zahtijevati analizu visestrukih uzoraka mokrace. Sve
ove varijable i pojedina¢ne ¢imbenike treba uzeti u obzir
kad se postavljaju referentni rasponi, prikupljanje uzoraka
i prijeanaliticki postupci.

E-mail: risierramor@yahoo.com
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Biological variation of biochemical bone

markers

Sierra Amor Rosa Isabella

Laboratorio LAQUIMS, S.C., Veracruz, Mexico

Biological variation consists of intra-individual and in-
ter-individual variation. These components of biological
variation are used to set analytical quality specifications
for bias and imprecision, to evaluate serial changes in
individual analytes, and to assess the clinical utility of
population-based reference intervals. The relatively large
day-to-day variation in urinary excretion of some bone
markers emphasizes the need to use multiple samples
to characterize this excretion of an individual. Other bio-
logical changes such as menstrual cycle show a rise dur-
ing the mid- and late follicular period, and a fall during
the mid- and late luteal periods. This variation suggests
that cyclic changes in serum ovarian sex steroids might
modulate bone resorption markers during the menstrual
cycle. In pregnancy, urinary values significantly increased
in the 3 trimester of pregnancy and remained high dur-
ing the puerperium as compared with nonpregnant or
early pregnant women, demonstrating that these are
useful markers to assess bone resorption during peripu-
erperal periods. Nevertheless, the biological variability
of urinary bone resorption markers measured in healthy
vs. postmenopausal osteoporotic women in second flow
urine collected at weekly intervals for 5 weeks showed
analytical variability, critical difference values and index
of individuality; therefore, the routine use of urinary
biochemical bone markers in an individual patient is of
limited use if these variables are not taken into consider-
ation. Early morning specimens are preferred; results in
urine should be expressed as creatinine ratio; reference
intervals should be stratified according to sex; necessary
analytical imprecision (CV <9%), derived from biological
variation; also, the difference between serial results from
an individual must be >50% to be statistically significant;
and assessment of risk for osteoporotic fracture would,
in a significant number of patients, require analysis of
multiple urine specimens. All these variables and indi-
vidual factors should be considered when establishing
reference intervals, sample collection and preanalytical
procedures.

E-mail: risierramor@yahoo.com
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Novi pristup laboratorijskoj dijagnostici u

klinickoj toksikologiji

Wagner Jadranka

Poliklinika Sunce, Osijek, Hrvatska

Odavno se govori kako neka kemijska tvar u maloj kolicini
moze biti dodatak hrani, u umjerenoj kolicini lijek, dok u
velikoj koli¢ini moZe biti otrov. Prema podacima mnogih
autora, i kod nas su lijekovi na prvom mjestu kao najcesdi
uzroci akutnih otrovanja odrasle populacije, zatim slijede
alkoholi, opijati, gljive i ostalo. Dijagnoza otrovanja temelji
se na anamnezi, fizikalnom pregledu, klinickom tijeku
bolesti i selektivnim laboratorijskim pretragama. Izbor
laboratorijskih pretraga ovisi o specificnostima svakog
pojedinog slucaja otrovanja, kao i o tezini klinicke slike.
Ne postoje nigdje na svijetu pretrage koje mogu otkriti i
dokazati sve otrove. Klini¢ko toksikoloska analitika sastoji
se od metoda direktnog kvalitativhog dokaza i direktnog
kvantitativnog odredivanja otrova, kao i od indirektnih
metoda dokaza djelovanja otrova. Glavni zadatak kvali-
tativne analitike je da prepozna ili iskljuci prisutnost jed-
nog ili vise otrova. Vaznost kvalitativhog dokaza otrova za
dijagnostiku u klinickoj toksikologiji proizlazi iz iskustva
da dijagnoza postavljena u vrijeme uzimanja uzorka u
usporedbi s rezultatima klinicko toksikoloskih ispitivanja
moze biti to¢na u 22% slucajeva, u 36% djelomice to¢na, te
u 42% pogrjesna. Negativan rezultat ukazuje na to da ana-
lit nije prisutan u klini¢ki znac¢ajnoj koncentraciji. Svaki po-
zitivan nalaz dobiven testovima probiranja treba potvrditi
postupkom vece specifi¢nosti. Testovi probiranja imaju
mogucnost odredivanja jedne supstance ili skupine sups-
tancija, a ukljucuju: jednostavne kolorimetrijske testove,
razliku osmolalnosti, imunokemijske testove, testove pro-
biranja koji otkrivaju skupinu lijekova a ukljucuju tehnike
razdvajanja (TLC, GC, HPLC). Kvantitativho odredivanje
otrova omogucava u pravilu “zaklju¢ke unatrag” o stupn-
ju teZine otrovanja. Ono cesto daje naznake za indikaci-
ju terapije uklanjanja otrova, te u mnogim slucajevima
dopusta djelotvornu kontrolu tijeka uklanjanja otrova.
Vazno je naglasiti da je za procjenu toksikoloskih rezulta-
ta potrebna uska suradnja izmedu klini¢ara i medicinskog
biokemicara, a toksikoloski rezultati tumace se uz klinicku
sliku te poznavanje farmakokinetike i toksokinetike poje-
dinih otrova.

E-mail: jadranka.wagner@sunce.hr
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New approach to laboratory diagnosis in

clinical toxicology

Wagner Jadranka

Sunce Polyclinic, Osijek, Croatia

It is a well known fact that the same chemical compound
used in small quantities can be considered a food additive,
in moderate quantities may be a medicine, but used in
large quantities can be very toxic. The main causes of
acute poisoning in the population are drugs, followed
by alcohol, opiates, mushrooms, etc. Diagnosis is based
on history, physical examination, clinical evaluation
and selective laboratory analysis. Which laboratory
tests should be done vary from case to case. There is no
laboratory test that could detect and confirm all toxins.
Clinical toxicological analysis includes methods of direct
qualitative and direct quantitative toxin measures, but
also indirect methods that measure toxin activity. The
main task of qualitative analysis is to determine or exclude
the presence of one or more toxins. The importance
of qualitative toxin detection lies in the fact that, if the
diagnosis is set at the time of sample collection and
compared to the results of clinical toxicological analysis,
it is accurate in 22%, partially accurate in 36% and false
in 42% of cases. Negative result means that the toxin is
not present in a clinically relevant concentration. Each
positive result should be confirmed using a test of higher
specificity. Screening tests can be used to detect only one
or several substances; these include simple colorimetric
tests, immunochemistry based tests, GC, HPLC, TLC. Tight
collaboration between clinicians and medical biochemists
is needed for proper evaluation of toxicological results,
and results should be interpreted using the knowledge on
the specific toxin pharmacokinetics and toxokinetics.

E-mail: jadranka.wagner@sunce.hr
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$10-2
Stetni utjecaj nekontrolirane
suplementacije: uloga laboratorijskih

analiza i nutrigenetike u anti-aging medicini
Bosotina Marin
Poliklinika Analiza, Split, Hrvatska

Produzenje Zivota i svakodnevna dostignuca u podru¢ju
medicinske znanosti doveli su do razvoja nove grane me-
dicine: anti-aging medicine. Po definiciji anti-aging medi-
cina je primjena dijagnostickih i terapijskih metoda u cilju
ranog otkrivanja, prevencije i lije¢enja s procesom stare-
nja povezanih poremecaja i bolesti, $to dovodi do una-
prjedenja kvalitete zZivota i produZzetka ljudskog vijeka.
Obiljezava ju individualizirani pristup svakom bolesniku,
a uloga laboratorijskih analiza u utvrdivanju optimalne
funkcije organizma je bitna. Kako je hrana osnovni izvor
energije, pravilan odabir i koli¢ina namirnica nezaobilazni
su Cimbenik za postizanje kvalitete Zivota. Zbog brzog
tempa Zivota i svakodnevnog stresa suvremeni ovjek Ce-
sto poseze za tabletama vitamina, minerala i ostalim su-
plementima, $to moze dovesti do ozbiljnog narusavanja
fiziologije organizma. Uz metode koje nudi nutrigenetika
(analiza DNA), na raspolaganju su i analize iz opsega rada
medicinsko-biokemijskog laboratorija. Prvi je cilj dijagno-
sticirati “Stetnu hranu”: analiza DNA, test na individualne
alergene i test intolerancije na hranu. Prije negoli zapo¢-
nemo suplementaciju na raspolaganju su na nam brojne
specijalisticke laboratorijske analize: antioksidansi oksi-
dativnog stresa, analiza minerala i toksi¢nih elemenata u
kosi, masne kiseline u eritrocitima i dr. Cilj je upozoriti na
opasnost od nekontrolirane uporabe dodataka prehrani,
kao i prikaz laboratorijskih analiza kojima utvrdujemo ra-
zinu vitamina, minerala, masnih kiselina i drugih oblika
suplemenata. Istrazivanje se provodilo na dvojaki nacin:
na temelju dostupnih podataka iz svakodnevnog rada la-
boratorija i dostupne literature. Vitamin C uz niz pozitiv-
nih klinickih znacajka izaziva probavne smetnje i snizenje
razine bakra u organizmu. Velike koli¢ine kalcija dovode
do gubitka apetita, mucnine, povracanja, glavobolje, ne-
pravilnog sréanog ritma i svrbeza. Nuspojave pretjeranog
unosa Zeljeza su porast razine slobodnih radikala u orga-
nizmu, povecan rizik od razvoja karcinoma, SLE i Huntin-
gtonove bolesti, te kod bolesnika s reumatoidnim artriti-
som pogorsanje simptoma osnovne bolesti. Visoka razina
vitamina A u tijelu moze rezultirati pojavom porodajnih
anomalija, smanjivanjem gustoce kosti i promjenom lipi-
dograma (porast). U zaklju¢ku, nekontrolirana uporaba
neprimjerene (kvantitativno i kvalitativno) suplementaci-
je je riskantna za zdravlje bolesnika, jer su utvrdene broj-
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$10-2
Side effects of uncontrolled supplementation:
the role of laboratory analysis and

nutrigenetics in anti-aging medicine
Bosotina Marin
Analiza Polyclinic, Split, Croatia

Prolonged life expectancy and daily achievements in the
field of medical sciences have led to the development of
a novel branch of medicine, anti-aging medicine. By defi-
nition, anti-aging medicine implies the use of diagnostic
and therapeutic methods for early detection, prevention
and treatment of impairments and disorders associated
with the process of aging, thus improving the quality of
life and extending life expectancy. Anti-aging medicine
is characterized by individual approach to each patient,
with laboratory analyses playing the crucial role in as-
sessing the optimal body function. As food is the main
source of energy, an appropriate choice and amount of
foodstuffs is an unavoidable factor to achieve a favorable
quality of life. Due to the fast lane life and daily stress
exposure, modern man frequently reaches for tablets of
vitamins, minerals and other supplements, which may
severely impair the body physiology. In addition to the
methods offered by nutrigenetics (DNA analysis), analyses
from the scope of medical biochemistry laboratory are
also available. The primary goal is to diagnose “harmful
food”: DNA analysis, testing for individual allergens, and
testing for food intolerance. Prior to initiating supple-
mentation, numerous specialist laboratory analyses can
be performed: oxidative stress antioxidants, analysis of
hair minerals and toxic elements, erythrocyte fatty acids,
etc. The objective is to point to the risk associated with
uncontrolled use of food additives and to present the ar-
ray of laboratory tests to determine the levels of vitamins,
minerals, fatty acids and other forms of supplementation.
The study had a dual design: on the basis of data deriving
from daily laboratory routine and from the literature. In
addition to a number of favorable clinical characteristics,
vitamin C may cause gastrointestinal discomforts and
reduce the level of copper in the body. High amounts of
calcium lead to inappetence, nausea, vomiting, headache,
cardiac rhythm impairment, and pruritus. Side effects of
excessive iron intake include an increased body level of
free radicals, increase in the risk for the development of
carcinoma, SLE and Huntington'’s disease, and exacerba-
tion of the underlying disease symptoms in patients with
rheumatoid arthritis. A high level of vitamin A in the body
may result in birth defects, reduced bone density and lip-
idogram alteration (increase). In conclusion, uncontrolled
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ne Stetne posljedice. Prethodne laboratorijske analize te
metode dostupne u okviru nutrigenetike jamce sigurnu i
ucinkovitu suplemenetaciju.

E-mail: develop@chronolab.com

S10-3
Pasivno pusenje marihuane i pozitivna

doping kontrola

Osredkar Josko

Institute of Clinical Chemistry and Biochemistry, University Medical
Centre Ljubljana, Ljubljana, Slovenija

Uporaba i zlouporaba drustvenih droga danas su Siroko
rasprostranjeni u drustvu te nema dokaza da bi Sport bio
imun na tu pojavu. Kanabis je na popisu zabranjenih tva-
ri u Sportu, iako njegov ucinak na uspjesnost jos nije do-
kazan. Popularnost kanabisa kao drustvene droge medu
mladim narastajima stavlja ga na vrh popisa spojeva koje
otkrivaju antidopinski laboratoriji ovlasteni od strane
Svjetske antidopinske agencije Sirom svijeta. Obrada re-
zultata analize mokrace prili¢no je teSka za medicinske i
disciplinske komisije, ne samo zbog drustvene uporabe
ove tvari, nego isto tako zbog tumacenja analiti¢kih po-
dataka dobivenih iz uzoraka mokrace. Marihuana se ¢esto
pusi u raznim drustvenim situacijama gdje ovu drogu ne
puse svi nazocni. Stoga je moguce da nepusaci pasivno
udahnu dovoljno kanabinoida iz dima marihuane da bi
izlucili takve kolicine metaboli¢nih proizvoda u mokraci
koje se mogu otkriti. Apsorpcija delta-9 tetrahidrokana-
binola (THC) iz zraka u prostoriji u dovoljnoj kolic¢ini da
stvori razine u plazmi koje se mogu otkriti te metaboliti u
mokradi ovise o0 mnostvu ¢imbenika, ukljucujudi trajanje
i ucestalost izloZzenosti dimu, koncentraciji THC u zraku u
prostoriji te pojedinacnoj osjetljivosti na marihuanu. Ako
se kanabis uzima radi ublazavanja treme prije natjecanja
ili nekog drugog stresnog dogadaja, radi poboljsanja
ucinkovitosti, takvu uporabu se vise ne smije smatrati re-
kreacijskom, nego ju treba smatrati sredstvom dopinga.
Otkako je 1989. godine Medunarodni olimpijski odbor
(MOO) ukljucio kanabinoide u popis zabranjenih droga
pod naslovom Vrste zabranjenih tvari u odredenim situ-
acijama, biljezi se visoka incidencija pozitivnih slu¢ajeva
na kanabinoide u analizi u okviru dopinske kontrole u
$portu. Prema znanstvenoj literaturi, malo je vjerojatno
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use of (quantitatively and qualitatively) inappropriate
supplementation poses a risk for patient health, since a
number of associated adverse effects have been dem-
onstrated. Previous laboratory analyses and methods
available in the frame of nutrigenetics ensure safe and
efficient supplementation.

E-mail: develop@chronolab.com
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Passive marijuana smoking and positive

doping control

Osredkar Josko

Institute of Clinical Chemistry and Biochemistry, University Medical
Centre Ljubljana, Ljubljana, Slovenia

The use and abuse of social drugs is now widespread in
society, and there is no evidence that sport is immune.
Cannabis is on the list of prohibited substances in the
practice of sports, although its performance enhancing
effect has not yet been proved. Its popularity among
younger generations as a social drug puts cannabis at the
top of the list of compounds detected by the anti-dop-
ing laboratories accredited by the World Anti-Doping
Agency worldwide. The management of the results of
urine analysis is quite difficult for the medical and disci-
plinary committees not only because of the social use
of the substance but also because of the interpretation
of analytical data from urine samples. Marijuana is com-
monly smoked in social situations in which not all present
smoke the drug. It is therefore possible that non-smok-
ers can passively inhale enough of the cannabinoids
from marijuana smoke to excrete detectable amounts of
the metabolic products in their urine. The absorption of
delta-9 tetrahydrocannabinol (THC) from room air in a
sufficient quantity to produce detectable plasma levels
and of its urinary metabolites would depend on a variety
of factors including duration and frequency of smoke
exposure, room air concentration of THC, and individual
sensitivity to marijuana. If cannabis is used to manage
anxiety before a competition or another stressor event,
in order to increase efficiency, this use should be no lon-
ger viewed as recreational but should be considered as
a doping agent. A high incidence of positive cases for
cannabionids in analysis for doping control in sports has
been observed since the International Olympic Com-
mittee (I0C) included them in the 1989 list of prohibited
drugs under the title Classes of Prohibited Substances in
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da bi pasivno udisanje dima marihuane u drustvu osoba
koje puse marihuanu, ¢ak i u zatvorenom prostoru, moglo
rezultirati sistemskim razinama THC koje dovode do pozi-
tivnog testa mokrace.

E-mail: josko.osredkar@kclj.si
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Regresijski model za predvidanje doze
varfarina iz farmakogenetskog statusa

- klini¢ka primjena

Stefanovi¢ Mario

Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Varfarin je antikoagulantni lijek (racemi¢na smjesa S- i
R-enantiomera) Cije se doziranje paZljivo titrira kako bi
se izbjegao rizik za zivot ozbiljnih nuspojava poput krva-
renja. Ovaj rizik barem je djelomice uzrokovan genskim
polimorfizmom CYP2C9, glavnog enzima metabolizma
varfarina. Uz alel divljeg tipa CYP2C9*1, najces¢i mutirani
aleli su CYP2C9*2 i CYP2C9*3 i oni kodiraju enzime sa sve-
ga 16%-20%, odnosno 5% aktivnosti enzima divljeg tipa.
Iz genotipa se mogu procijeniti tri vrste metabolickog fe-
notipa (sporometabolizirajuéi - PM s oba alela mutirana,
srednjemetabolizirajuci - IM s jednim alelom divljeg tipa i
brzometabolizirajuci — EM s oba alela divljeg tipa). Glavni
ciljevi istrazivanja bili su utvrditi visestruki regresijski mo-
del koji bi se mogao primijeniti za predvidanje optimal-
nog doziranja lijeka, te odrediti klinicko znacenje i oprav-
danost genotipizacije CYP2C9 pri uvodenju i optimiranju
terapije varfarinom. Metodom PCR-RFLP odreden je ge-
notip CYP2C9 u 181 bolesnika (56,4% muskaraca, srednje
dobi 62 godine) koji uzimaju varfarin u dozama potreb-
nim za odrzavanje vrijednosti protrombinskog vremena
unutar raspona INR 1,5-2,5). U izradu modela uklju¢en
je i doprinos drugih ¢imbenika (genskih polimorfizama
koagulacijskih faktora Il i faktora V Leiden), dobi, spola,
polimorfizma gena CYP2C19 (enzim metabolizma R-var-
farina), uzimanih lijekova, te razlicitih prisutnih dijagnoza.
Ti se ¢imbenici u modelu nisu pokazali znacajnima. Naj-
boljim modelom visestruke linearne regresije pokazao se
model koji optimalnu dozu procjenjuje iz standardne po-
Cetne doze, fenotipa EM i PM, te omjera ciljne vrijednosti
INR i vrijednosti INR odredene 72 sata od pocetka terapije.

Toxicology and pharmacogenetics

Certain Circumstances. Based on the scientific literature
it is highly unlikely that passive inhalation of marijuana
smoke, when in the company of marijuana smokers, even
in indoor area, would result in systemic levels of THC that
would produce positive urine test.

E-mail: josko.osredkar@kclj.si
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Warfarin dose prediction regression model
from pharmacogenetic status - clinical

application

Stefanovi¢ Mario

University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

Warfarin is an anticoagulant drug (racemic mixture of
S- and R-enantiomers) whose dosage is carefully ti-
trated to avoid the risk of serious side effects such as
life-threatening bleeding. This risk exists at least in part
due to the genetic polymorphism of CYP2C9, the major
enzyme of warfarin metabolism. Besides wild type allele
CYP2C9*1, the most common mutant alleles CYP2C9*2
and CYP2C9*3 code for enzymes with only 16%-20% and
5% of total wild type activity, respectively. Three types
of metabolic phenotype can be derived from genotype
information (poor metabolizer - PM with both alleles
mutant, intermediate metabolizer - IM with one mutated
allele, and extensive metabolizer - EM with both wild
type alleles). The aim of the study was to find a multiple
regression model that could be used for dose prediction
and to assess the importance of CYP2C9 genotyping in
patients receiving warfarin anticoagulant therapy. Phe-
notyping by PCR-RFLP method was performed in 181
patients (56.4% male, mean age 62 yrs) receiving warfa-
rin in doses needed to maintain prothrombin time value
within the INR range 1.5-2.5. The contribution of other
factors (coagulation factor Il (prothrombin) and factor V
Leiden genetic polymorphisms), sex, age, CYP2C19 poly-
morphism (which is R-warfarin metabolic enzyme), influ-
ence of other medication used and of different diagnoses
were also included on model assessment. These factors
showed to be of no importance for the model. A model
estimating optimal warfarin dose from standard dose at
the beginning of therapy, patient EM and PM phenotype,
and the ratio of target INR value/INR derived 72 hours of
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Model unutar odstupanja +1 mg to¢no procjenjuje dozu
za oko 76% bolesnika. Iz modela proizlazi da prisutnost
fenotipa IM doprinosi snizenju standardne doze za 6%, a
fenotipa PM za 9%. Istrazivanje je potvrdilo da ostecenje
gena CYP2C9 znacajno smanjuje optimalnu dozu odrza-
vanja terapije varfarinom u odnosu na dozu osoba geno-
tipa 1/1: genotip 2/2 uzrokuje smanjenje doze na 66%, a
genotip 3/3 na 33% (p=0,025). Fenotip IM uzrokuje sma-
njenje doze na 88% (p=0,008), a PM na 55%. Vjerojatnost
da ce osobe s alelom CYP2C9*3 uzimati doze nize od 3
mg Cetiri je puta veca u odnosu na osobe bez tog alela
(OR=4,14;95%Cl: 1,7-10,3). Raspodjela alela CYP2C9, geno-
tipova i fenotipova u zdravoj populaciji u skladu je s po-
dacima drugih autora: 11,8% alela CYP2C9*2 i 4,0% alela
CYP2C9*3, genotipa 1/1 (68,8%), 1/2 (22,6%), 1/3 (8,1%),
2/2 (0,5%), a genotipa 2/3 i 3/3 (0,0%). Zaklju¢ak istrazi-
vanja je da informacija dobivena genotipizacijom CYP2C9
moze ukazati na povisen rizik nuspojava pri lije¢enju var-
farinom, a upotreba predlozenog regresijskog modela
moze znacajno unaprijediti i mogucnost procjenjivanja
sigurne i optimalne doze lijeka.

E-mail: mstefan6@vip.hr
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Uloga farmakogenetickih varijacija u
lijecenju depresije

BoZina Nada

Klini¢ki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

Unato¢ razvoju farmakoterapije antidepresivima 30%-
40% bolesnika nema zadovoljavajuc¢i odgovor na pocet-
no lijecenje, a njihova identifikacija moze potrajati do 6
tjedana. Stoga bi pouzdani bioloski biljezi mogli biti dra-
gocjeni za individualizaciju terapije. Farmakogenomicka
istrazivanja u psihijatriji pokusavaju definirati utjecaj ge-
netickih polimorfizama na povoljne i nepovoljne reakci-
je na psihotropne lijekove. Genski kandidati za farmako-
genomicke studije su geni koji kodiraju proteine izravno
ukljucene u farmakokinetiku (enzimi koji metaboliziraju
lijekove, membranski transporteri lijekova itd.) i farma-
kodinamiku (geni koji kodiraju ciljna mjesta lijeka: ele-
menti putova neurotransmitora kao $to su transporteri i
receptori). Biotransformacija antidepresivnih lijekova je
raznolika i ukljucuje razli¢ite enzime, medu kojima su naj-
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therapy initiation was recognized as the best multiple
linear regression model. Within £1 mg deviation, this
model was able to predict drug dose for about 76% of
patients. In this model, IM phenotype contributed for 6%
and PM phenotype for 9% decrement of standard dose.
This study confirmed that in comparison to 1/1 genotype,
CYP2C9 impairment significantly decreased optimal war-
farin therapy maintenance dose: 2/2 genotype decreased
the dose to 66%, and genotype 3/3 to 33% (p=0.025). IM
phenotype decreased the dose to 88% (p=0.008) and PM
to only 55%. The probability that CYP2C9*3 allele carriers
would take doses smaller than 3 mg was four-fold that in
non-carriers (OR=4.14; 95%Cl: 1.7-10.3). The CYP2C9 allele,
genotype and phenotype distribution in healthy popula-
tion was consistent with data reported by other authors:
11.8% CYP2C9*2 alleles and 4.0% CYP2C9*3 alleles,
genotype 1/1 (68.8%), 1/2 (22.6%), 1/3 (8.1%), 2/2 (0.5%),
and genotype 2/3 and 3/3 (0.0%). Study conclusion is
that information derived from CYP2C9 genotyping can
indicate an increased risk of warfarin therapy side effects,
and that the use of the regression model proposed can
significantly improve assessment of the safe and optimal
drug dose.

E-mail: mstefan6@vip.hr
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The role of pharmacogenetic variations in

depression therapy

BoZina Nada

Clinical Institute of Laboratory Diagnosis, Zagreb Universtiy Hospital
Center, Zagreb, Croatia

Despite advances in antidepressant pharmacotherapy,
30%-40% of patients do not respond sufficiently to the
initial treatment and their identification can take up
to 6 weeks. Thus, reliable biological markers could be
valuable for therapy individualization. Pharmacogenomic
investigations in psychiatry are attempting to define the
impact that genetic polymorphisms have on positive and
adverse reactions to psychotropic drugs. Candidate genes
for pharmacogenomic studies are those that encode
proteins directly involved in the pharmacokinetics (drug-
metabolizing enzymes, membrane drug transporters,
etc) and pharmacodynamics (genes encoding drug
targets: elements of neurotransmitter pathways such
as transporters and receptors) of psychoactive drugs.
Biotransformation of antidepressant drugs is diverse and
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vazniji CYP2D6, CYP2C19 i CYP3A4. P-glikoprotein $to ga
kodira polimorfni MDR1 (gen rezistencije na vise lijekova)
prepoznat je kao klju¢ni element u reguliranju pristupa
terapijskih agenasa mozgu i drugim tkivima te je stoga
od farmakogenetickog znacenja. Na farmakodinamickoj
razini, polimorfni serotoninski transporter (SERT) bi, kao
glavni cilj mnogih antidepresivnih lijekova, mogao biti za-
nimljiv predmet farmakogenetickog istrazivanja. Cilj ove
studije bio je vrednovati znacajnost polimorfnih varijana-
ta CYP2D6, CYP2C19, CYP3A4, MDR1 i SERT kod odgovora
na lije¢enje i nepovoljnih reakcija na lijekove u bolesnika
s velikim depresivnim poremecajem (MDD) koji su primali
antidepresive. U studiji je sudjelovalo 114 takvih bolesni-
ka. Farmakogeneticke analize provedene su metodama
PCR-RFLP. Duplikacije CYP2D6 bile su cesce u skupini
rezistentnoj na lijek u usporedbi sa skupinom koja je od-
govarala na lijek (p=0,02). Ucestalost alela G2677- MDR1
bila je znacajno visa u skupini rezistentnoj na lijek u us-
poredbi sa skupinom koja je odgovarala na lijek (p=0,05).
Utvrdene su znacajne povezanosti izmedu alela SERTPR-
L i genotipa L/L te boljeg terapijskog odgovora (p=0,03 i
0,04), izmjerene Hamiltonovom ljestvicom za ocjenjivanje
depresije (Hamilton Depression Rating Scale, HAM-D). Za-
kljuceno je kako geneticke varijante CYP2D6, MDR1 i SERT
mogu utjecati na ishod psihofarmakoterapije.

E-mail: nbozina@kbc-zagreb.hr
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Smjernice za testiranje na antinuklearna
antitijela (ANA)

Wiik Allan

Department of Autoimmunology, Statens Serum Institute,
Kopenhagen, Danska

Testiranje na autoantitijela dobiva sve vazniju ulogu u kli-
ni¢koj medicini, poglavito u reumatologiji. Utvrdeno je
kako medu razli¢itim autoantitijelima ona koja su usmje-
rena prema stani¢nim jezgrama i citoplazmi, ovdje sku-
pno nazvana antinuklearna antitijela (ANA), pomazu u
postavljanju ispravne dijagnoze, procjeni prognoze i pla-
niranju pracenja u bolesnika s autoimunim upalnim reu-
matskim bolestima (IRD). Otkri¢e snazno izrazenih ANA u
slucaju vrlo rane bolesti kad jo$ nedostaje vecina znakovi-
tih obiljezja potpuno rasplamsale bolesti, moze voditi
daljnju potragu za zahvac¢enim organom ili tkivom te po-
kazati koji se tip ili podtip bolesti razvija. Neka ANA su

Toxicology and pharmacogenetics

involves different enzymes, among which most important
are CYP2D6, CYP2C19, and CYP3A4. P-glycoprotein,
coded by polymorphic MDR1 (multi-drug resistance gene)
is recognized as a key element in regulating access of
therapeutic agents to the brain and other tissues, and thus
has pharmacogenetic relevance. At pharmacodynamic
level, polymorphic serotonin transporter (SERT) as the
main target of many antidepressant drugs could also
be an attractive candidate for pharmacogenetic study.
The aim of this study was to evaluate the significance
of polymorphic variants of CYP2D6, CYP2C19, CYP3A4,
MDR1 and SERT for treatment response and adverse
drug reactions in patients with major depression
disorder (MDD) receiving antidepressant medication.
The study included 114 MDD patients. Pharmacogenetic
analyses were performed by PCR-RFLP methods. CYP2D6
duplications were more frequent in drug-resistant group
compared to responder group (p=0.02). The frequency
of G2677 alelle of MDR1 was significantly higher in drug-
resistant group compared to responder group (p=0.05).
Significant associations between SERTPR-L alelle and L/L
genotype and better treatment response (p=0.03, and
p=0.04, respectively) measured by Hamilton Depression
Rating Scale (HAM-D) score were found. It is concluded
that genetic variants of CYP2D6, MDR1 and SERT may
have an impact on psychopharmacotherapy outcome.

E-mail: nbozina@kbc-zagreb.hr
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Guidelines for antinuclear antibody (ANA)

testing

Wiik Allan

Department of Autoimmunology, Statens Serum Institute,
Copenhagen, Denmark

Testing for autoantibodies has attained an increasingly
important role in clinical medicine, especially in rheuma-
tology. Among the various autoantibodies those that are
directed to cell nuclei and cytoplasm, here collectively
called antinuclear antibodies (ANA), have been found to
aid in setting correct diagnosis, estimating prognosis and
planning follow-up of patients with autoimmune inflam-
matory rheumatic diseases (IRD). Discovery of a strongly
expressed ANA in a case of very early disease where most
of the characteristic features of the full-blown disease are
still lacking can guide further search for organ or tissue
involvement and indicate which type or subtype of the
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specifi¢na za bolest, dok je vecina drugih udruzena s bo-
le3cu, jer se mogu nadi u vise razli¢itih IRD. Obvezno je
temeljito ispitivanje klinickih okolnosti u kojima je nade-
no ANA, kako bi se mogla tumaciti njegova znacajnost za
dijagnostiku i klinicko planiranje. Stoga su podrobna kli-
nicka anamneza i fizikalni pregled neophodni za utvrdi-
vanje potrebnih dijagnostickih pretraga i prognozu. Razu-
mno je zapoceti s dobivanjem uvida u tip bolesti pregle-
dom rezultata jednostavnih laboratorijskih pretraga na
prisutnost upale i imune aktivacije prije negoli se provede
testiranje na autoantitijela kao $to su ANA. Razumno je i
isplativo zapoceti probirom na prisutnost ANA pomocu
neke osjetljive i dokumentirane metode kao $to je indi-
rektna imunofluorescencija (IF) na stani¢nom supstratu
HEp-2, te potom primijeniti postupni pristup kako bi se
definiralo specifitcno ANA za doti¢ni slu¢aj. U mnogim slu-
Cajevima moze se izravno primijeniti ispravno tumacenje
IF bojanja uoceno takvim probirom da bi se ukazalo na to
koja je dijagnoza vjerojatnija te pomoglo u vodenju dalj-
nje potrage za specificno$¢u ANA. ANA se u osnovi mogu
podijeliti na ona koja reagiraju s jezgrenom ovojnicom,
nukleoplazmom, nukleolima, mitotskim vretenastim apa-
ratusom i citoplazmom. Tek se malobrojni poznati protei-
ni ovih odjeljaka pretvaraju u autoantigene, najvjerojatni-
je zbog upalom izazvane stani¢ne smrti tijekom koje neki
antigeni podlijezu poslije-translacijskoj modifikaciji. Ove
modifikacije zapocinju aktiviranjem mnogih razlicitih
gena, ali se zna da proizvodnjom autoantitijela koja se na-
lazi u nekih, ali ne u svih bolesnika s IRD, upravlja aktivira-
nje specificnih gena za autoantijela u kompleksu HLA kla-
se ll. Kad se u bolesnika nade pozitivan rezultat testa IF
ANA, vazno je znati da daljnje pretrage na specifi¢cnost an-
titijela treba provesti samo onda kad postoje izgledi da ¢e
ih ti testovi otkriti. U prakticnom smislu to znaci da se
samo srednje do jako izrazena ANA usmjerena prema nu-
kleoplazmi i citoplazmi mogu dalje diferencirati drugim
testovima, kao Sto su dvostruka imunodifuzija, imuno-
blot, ELISA, pasivna hemaglutinacija itd. Cak se ni jako
izrazena ANA usmjerena ka jezgrenoj membrani, nukleo-
lima i mitotskom vretenu ne mogu zasad dalje diferenci-
rati u rutinskim dijagnosti¢kim okolnostima. Sli¢no tome,
nije vjerojatno da ce se specificna ANA modi otkriti ako je
test IF ANA slabo pozitivan. Cak se ni primjenom suvreme-
nih testnih tehnologija poput autoantigenskih multi-
arrays, testova s ciljnim laserskim zrakama, testova imu-
no-luminiscencije itd. ne moze odrediti specifi¢cnost u ta-
kvim slucajevima. Dobro se zna da se odredena ANA pri-
mjenjuju kao dijagnosticki kriteriji kao dio dijagnostike
IRD, kao 5to je u slucaju sistemskog eritematoznog lupusa
(SLE), mijesane bolesti vezivnog tkiva (MCTD) i Sjogreno-
va sindroma (SjS). U slucaju skleroderme (SSc), poli- i der-
matomiozitisa (PM/DM), juvenilnog kroni¢nog artritisa
(JCA) i sekundarnog SjS, otkrice specificnog ANA sluzi kao
vazna potpora dijagnozi i prognozi. Kod SLE prisutnost
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disease is developing. Some ANA are disease-specific
whereas most others are disease-associated as they can
be found in several different IRD. A thorough study of the
clinical setting in which an ANA is found is mandatory to
be able to interpret its significance for diagnosis and clini-
cal planning. Thus, a detailed clinical history and physical
examination is indispensable to start the work-up of di-
agnosis and prognosis. It is rational to start by getting an
impression of the disease type by looking at simple labo-
ratory test results for the presence of inflammation and
immune activation before one looks for autoantibodies
such as ANA. It is rational and cost-effective to begin with
screening for the presence of ANA using a sensitive and
documented method such as indirect immunofluores-
cence (IF) on a HEp-2 cell substrate and then to use a
stepwise approach to characterize the specific ANA in
question. In many cases the correct interpretation of the
IF staining pattern seen by such screening can be used
directly to indicate which diagnosis is more likely and to
help guide further search for ANA specificity. ANA can
roughly be divided into those that react with the nuclear
envelope, the nucleoplasm, the nucleoli, the mitotic
spindle apparatus, and the cytoplasm. Only few of the
known proteins of these compartments turn into autoan-
tigens, most likely due to inflammation-induced cell
death during which some antigens get post-translation-
ally modified. These modifications are initiated by activa-
tion of many different genes, but it is also known that the
autoantibody production seen in some but not all IRD
patients is governed by activation of specific autoanti-
body genes in the HLA class Il complex. When the IF ANA
test has been found positive in a patient, it is important
to realize that further testing for antibody specificity
should be undertaken only when assays have a chance to
detect them. In practical terms, this means that only in-
termediately to strongly expressed ANA directed to the
nucleoplasm and cytoplasm can be further differentiated
by other tests such as double immunodiffusion, immuno-
blotting, ELISA, passive hemagglutination, etc. Even
strongly expressed ANA directed to nuclear membrane,
to nucleoli and to mitotic spindle cannot be characterized
further in a diagnostic routine setting today. Similarly, it is
unlikely that a specific ANA can be detected if the IF ANA
test is weakly positive. Even the use of modern test tech-
nologies, e.g., autoantigen multi-arrays, addressable laser
bead assays, immuno-luminescence tests, etc. cannot de-
termine the specificity in cases like this. It is well known
that certain ANA are used as diagnostic criteria as part of
an IRD diagnosis, as is the case in systemic lupus erythe-
matosus (SLE), mixed connective tissue disease (MCTD),
and Sjogren'’s syndrome (SjS). In case of scleroderma (SSc),
poly- and dermatomyositis (PM/DM), juvenile chronic ar-
thritis (JCA) and secondary SjS the detection of a specific
ANA serves as important support for diagnosis and prog-
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ANA, anti-dsDNA, anti-Sm | anti-ribonukleoproteinskih P
antitijela sluzi kao dijagnosticki kriterij. Kod SjS prisutnost
antitijela anti-SSA/Ro i/ili anti-SSB/La sluzi kao dijagno-
sticki kriterij u ameri¢ko-europskom nizu kriterija. Pozna-
to je da se prisutnost antitijela anti-UTRNP rabi kao obve-
zni kriterij za MCTD. Kod SSc prisutnost antitijela anti-cen-
tromera, anti-UTRNP, anti-U3RNP, anti-RNA polimeraze 1 i
anti-Scl-70 znakovita je za dijagnozu, no svako je od njih
udruzeno s vrlo razli¢itim klinickim sub-sindromima (fe-
notipovima), koji imaju vazne korelate u smislu prognoze.
Ovakuvi razliciti klinicki fenotipovi povezani s ANA nalaze
se kod SLE, PM/DM, SjSiJCA. Uvijek je predstavljalo izazov
kako se baviti grani¢nim pozitivnim seroloskim rezultati-
ma: mogu se izvesti dvije razlicite vrste testova i potraziti
sukladnost prije negoli se izda pozitivan rezultat; klinici se
moze izdati nalaz uz napomenu da se taj pozitivan rezltat
ne smije rabiti s jednakom pouzdanosc¢u kao jasno poziti-
van rezultata; ili se moze iznova postaviti prijelomna vri-
jednost (cut-off) za pozitivnost testa tako da se samo re-
zultati iznad te prijelomne vrijednosti smatraju pozitivni-
ma. Potpuno je jasno da se rezultati dobiveni uz primjenu
testova solidne faze (ELISA, testovi s kapljicama, zrakama
itd.) ne mogu izravno usporedivati s onima polucenim
klasi¢nim tehnikama (dvostruka imunodifuzija, protu-
imunoelektroforeza, Farrovi testovi itd.). Stoga, kad se ta-
kvi testovi solidne faze uvode u primjenu u autoimunoj
dijagnostici, obvezno je provesti poslije-marketinsku stu-
diju uz primjenu seruma bolesnika iz vlastite klinike ili kli-
jentele. Rezultati utvrdeni u normalnih davatelja +2 ili 3
SD iznad srednje vrijednosti imaju malo ili nikakvo znace-
nje u ovom kontekstu. Optimalno je testirati serume iz
mijesane populacije bolesnika s IRD uz serume bolesnika
sa zaraznim bolestima (ovi potonji za testiranje na lazno
pozitivne rezultate), te tada odluditi koju prijelomnu vri-
jednost (cut-off) postaviti kako bi razlikovala bolest proto-
tip od svih bolesti koje mogu oponasati ovu bolest (kon-
trolni bolesnici s kriticnom boles¢u). Nakon izrade ROC i
izbora dogovorene visoke razine specificnosti, npr. 95%
prema ovim kontrolnim bolesnicima, stvoren je valjani su-
stav testiranja. Nakon toga osjetljivost se moze vidjeti iz
grafikona ROC. Testovi koji se rabe za dijagnosticiranje
bolesti moraju imati visoku specifi¢cnost. Takav postupak
omogucava usporedbu rezultata izmedu razli¢itih labora-
torija i klinika. Osjetljivost nije vazna za dijagnozu, ali
moze biti korisna kod probira, kao u slucaju testiranja na
ANA pomocu IF. Izazov bi bio dokazati da se test na neko
autoantitijelo moze rabiti za vrlo ranu dijagnostiku, jer to
zahtijeva uzorkovanje seruma pri prvom susretu sa zdrav-
stvenim sustavom kad se biljeZe prvi simptomi i nalazi. Za
dokazivanje vrijednosti treba bolesnike pratiti sve dok se
ne postavi konac¢na dijagnoza. Kako bi se osiguralo da svi
korisnici u razli¢itim klini¢kim sredinama narucuju testove
na autoantitijela na osnovi istih premisa, preporuca se do-
govoriti primjenu algoritma za narucivanje testova, ¢ime
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nosis. In SLE, the presence of ANA, anti-dsDNA, anti-Sm
and anti-ribonucleoprotein P antibodies serve as diag-
nostic criteria. In SjS, the presence of anti-SSA/Ro and/or
anti-SSB/La antibodies serves as diagnostic criteria in the
American/European criteria set. It is well known that the
presence of anti-UTRNP antibodies is used as a mandatory
criterion for MCTD. In SSc, the presence of anti-centro-
mere, anti-UTRNP, anti-U3RNP, anti-RNA polymerase 1
and anti-Scl-70 antibodies are all characteristic of the di-
agnosis, but each of them is associated with very different
clinical sub-syndromes (phenotypes), which have impor-
tant correlates in terms of prognosis. Such different ANA-
related clinical phenotypes are found in SLE, PM/DM, SjS,
and in JCA as well. It has always been a challenge how to
deal with borderline positive serologic results: one can
choose to run two different types of assays and look for
agreement before a positive result is reported, one can
give the clinic a report saying that this positive result can-
not be used with the same confidence as a clearly posi-
tive result, or one can re-set the cut-off for positivity of
the assay so that only results above this cut-off level are
called positive. It is quite clear that results derived by use
of solid phase assays (ELISA, bead assays, arrays,etc.) can-
not be directly compared with those stemming from clas-
sic techniques (double immunodiffusion, counter-immu-
noelectrophoresis, Farr assays, etc.). Therefore, when such
solid phase assays are introduced for use in autoimmune
diagnosis, it is mandatory to do a post-marketing study
using sera of patients from one’s own clinic or clientele.
Results found in normal donors +2 or 3 SD above mean
value has little or no meaning in this context. It is optimal
to test sera from a mixed population of IRD patients sup-
plemented by infectious disease patient sera (the latter
to test for false positives), and then decide which cut-off
value should be set to discriminate a prototype disease
from all the diseases which mimic this disease (critical dis-
ease control patients). After construction of receiver-op-
eration curves (ROC) and choosing an agreed high level
of specificity, e.g., 95% towards these control patients, a
meaningful test system has been created. After doing
this, the sensitivity can be seen from the ROC graph. Tests
used for diagnosing disease have to have a high specifici-
ty. This procedure makes it possible to compare results
between different laboratories and clinics. Sensitivity is of
no importance for diagnosis but may be useful for screen-
ing as is the case with IF ANA testing. It is a special chal-
lenge to prove that a test for an autoantibody can be
used for very early diagnosis, since it demands sampling
of sera at the first encounter with the health system when
the first symptoms and findings are recorded. To prove
the value, one needs to follow up patients until a defini-
tive diagnosis has been reached. To ensure that all users
in various clinical settings order autoantibody tests based
on the same premises, it is advised to agree on the use of
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Ce se testiranje uciniti racionalnim i manje skupim, jer ¢e
se izbjedi zlouporaba testiranja. Takav algoritam moze se
sastaviti na viSe nacina: 1. lije¢nik moze testove narucivati
na osnovi pretpostavljene dijagnoze, oznacavajudi dija-
gnozu na koju sumnja, pa ¢e se napraviti racionalni testovi
povezani s tom boles¢u; 2) ili lije¢nik moze naruditi test
probira, npr. IF ANA uz primjenu stanica HEp-2 te nastaviti
s drugim testovima nakon $to primi pozitivan rezultat, ce-
sto prema odredenom izgledu IF. Ako se testovi na speci-
ficna antitijela rade samo nakon jakih i srednje jakih seru-
ma koji izazivaju nukleoplazmic¢no ili citoplazmi¢no boje-
nje, tada se uspjesno mogu otkriti specificna ANA. U za-
kljucku, ANA najvjerojatnije odrazavaju narav tkivnog
ostecenja, genetsku predispoziciju i mozda etiologiju, i
vjerojatno su udruzena s dobro definiranim fenotipovima
IRD koji mogu dovesti do procjene prognoze. Primjenjuju
li se na ovaj nacin, klini¢ar moze planirati pracenje i uvo-
denje terapijskih mjera kad je to optimalno za sprjecava-
nje napredovanja bolesti. Suvremene platforme za testira-
nje mozda su vise ponovljive i lakse za izvodenje automa-
tiziranim postupcima, ali nisu bolje. Za postizanje precizne
dijagnoze na razini sub-sindroma vazno je imati potporu
bolesnika koji su voljni dati krv za kriticno mjesno poslije-
marketinsko testiranje u takvoj suradnji koja obuhvaca la-
boratorijske znanstvenike i klinicke specijaliste.

E-mail: aw@ssi.dk

S$11-3

Autoantitijela u antifosfolipidnom sindromu

Tesija-Kuna Andrea

Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Antifosfolipidni sindrom (APS) je autoimuni poremecaj
koji se klinicki ocituje arterijskom ili venskom trombo-
zom i/ili specificnim opstetrickim komplikacijama te pri-
sutnosc¢u antifosfolipidnih antitijela (aPL) u serumu. aPL
¢ine heterogenu skupinu antitijela razlicitih reaktivnosti,
vec¢inom usmjerenih na fosfolipid-vezuju¢e proteine,
same ili u kompleksu s fosfolipidima kao $to su kardioli-
pin, fosfatidilserin, fosfatidiletanolamin ili fosfatidilinozi-
tol. Laboratorijski kriteriji kao dio klasifikacijskih kriterija
za dijagnozu APS (kriteriji Sapporoi) trenutno ukljucuju
prisutnost samo dvaju aPL: antikardiolipinskih antiti-
jela (@CL) IgG i/ili IgM klase u srednjem ili visokom titru
(>40 U/mL) i/ili lupus antikoagulant (LA) antitijela. aCL su
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an algorithm for test ordering which will make testing ra-
tional and less expensive due to avoidance of test abuse.
Such an algorithm may be constructed in several ways: 1)
the doctor can order tests based on a tentative diagnosis
by ticking this suspected diagnosis, and the rational tests
related to it will be done, 2) or the doctor can order a
screening test, e.g., IF ANA using HEp-2 cells, and go on
testing after receiving a positive result, often guided by
the particular IF pattern seen. If only strong and interme-
diately strong sera giving rise to nucleoplasmic or cyto-
plasmic staining are followed up by specific antibody
tests, specific ANA can be detected with success. In con-
clusion: ANA most likely reflect the nature of tissue le-
sions, genetic predisposition, and perhaps etiology, and
they are likely to be associated with well-defined pheno-
types of IRD that can lead to an estimate of prognosis.
Used in this way the clinician can plan follow-up and start
therapeutic measures when it is optimal for the preven-
tion of disease progression. Modern testing platforms
may be more reproducible and easy to perform by auto-
mated procedures but are not better. To arrive at a precise
sub-syndrome diagnosis it is important to have support
from patients who are willing to donate their blood for
critical local post-marketing testing in a collaboration
that involves laboratory scientists and clinical specialists.

E-mail: aw@ssi.dk

S11-3
Autoantibodies in antiphospholipid

syndrome

Tesija-Kuna Andrea

University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

Antiphospholipid syndrome (APS) is an autoimmune dis-
order characterized by arterial or venous thrombosis and/
or specific obstetric complications in the presence of an-
tiphospholipid antibodies (aPL). aPLs are a heterogeneous
family of autoantibodies with diverse cross-reactivities
mainly directed against phospholipid-binding plasma
proteins, either alone or in combination with phospho-
lipids such as cardiolipin, phosphatidyl-serine, phosphati-
dyl-ethanolamine and phosphatidyl-inositol. Laboratory
criteria as part of the classification criteria for APS (Sap-
poro criteria) currently include presence of only two aPL:
anticardiolipin antibodies (aCL) IgG and/or IgM isotype
in medium or high titer (>40 U/mL) and/or lupus antico-
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usmjerena na kompleks betaz-glikoproteina I (betaz-GPI)
i kardiolipina, negativno nabijenog fosfolipida iz mem-
brane mitohondrija. Reaktivnost ovih antitijela dokazuje
se beta,-GPI-ovisnim kardiolipinskim ELISA testom. LA
antitijela najce3ce su usmjerena na protrombin ili beta,-
GPI, a njihova prisutnost se dokazuje funkcionalnim, o
fosfolipidima ovisnom koagulacijskim testom prema pro-
tokolu definiranom kriterijima Sapporo. Klini¢cko znacenje
antitijela na ostale fosfolipid-vezujuce proteine kao $to
su protrombin, trombin, protein C, protein S, aneksin V,
trombomodulin ili kininogen nije jo$ u potpunosti razjas-
njeno. Teorija o izravnoj ulozi aPL u patogenezi APS nalazi
svoje uporiste u rezultatima istrazivanja na zivotinjskim
modelima. Naime, pokazalo se da pasivni transfer aPL u
normalnog misa izaziva klinicke manifestacije humanog
APS. Najvjerojatniji mehanizmi kojima aPL uzrokuju trom-
bozu mogu se podijeliti na one u kojima ova antitijela in-
terferiraju s odrzavanjem koagulacijske homeostaze i one
u kojima izazivaju aktivaciju endotelnih stanica, monocita
i trombocita. Kako mnoge osobe s visokim titrom aPL ni-
kada ne razviju trombozu, pretpostavlja se da je potreban
utjecaj dodatnog protromboti¢nog c¢imbenika kao 3to
je trauma, dugotrajna imobilizacija, oralni kontraceptivi,
trudnoca (hiperkoagulabilno stanje) ili infekcija koja do-
vodi do aktivacije endotelnih stanica. Najvjerojatniji me-
hanizam kojima aPL uzrokuju spontani pobacaj je interak-
cija s placentnim aneksinom V te aktivacija komplementa.
Prema novijim istrazivanjima prisutnost aPL predstavlja
neovisan ¢imbenik rizika za aterosklerozu, najvjerojatnije
posredstvom vezanja za beta,-GP!I koji se nalazi u brojnim
lipoproteinskim frakcijama ukljucujudi i oksidirani LDL.

E-mail: andrea.kuna@gmail.com
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Imunodijagnostika vaskulitisa

Kozmar Ana

Laboratory of Imnmunology, Clinical Institute of Laboratory Diagnosis,
Zagreb University Hospital Center, Zagreb, Croatia

Antineutrofilna citoplazmatska autoantitijela (ANCA) su
heterogena skupina cirkulirajucih antitijela protiv cito-
plazmatskih sastavnica neutrofila i monocita. Sukladno
nedavno usuglasenim stajalistima ANCA pokazuju Cetiri
razli¢ita imunofluorescentna uzorka na etanolom-fiksi-
ranim ljudskim granulocitima: sjajna granulirana cito-
plazmatska fluorescencija s izrazitom fluorescencijom

Autoimmune and alergic diseases

agulant (LA). aCL targets complex of beta,-glycoprotein-|
(betaz-GPI) and cardiolipin, the negatively charged phos-
pholipid present in the mitochondrial membrane. aCL
are detected by beta,-GPI dependent cardiolipin ELISA
test. LA activity is detected by functional phospholipid-
dependent coagulation assay according to the protocol
defined in Sapporo criteria. Antibodies directed against
prothrombin and beta,-GPl account for the majority of LA
activity. Clinical relevance of a variety of other antibodies
against different phospholipid-binding proteins such as
prothrombin, protein C, protein S, annexin V, thrombo-
modulin and kininogen remains uncertain. Strong evi-
dence for a direct role of aPL in the pathogenesis of APS
has come from murine models. Passive transfer of aPL to
normal mice can generally produce features resembling
human APS. The most likely mechanisms involving aPL
and leading to thrombosis can be classified as those by
which aPL interfere with maintenance of coagulation ho-
meostasis and those where antibodies induce cell-medi-
ated events. The main cells involved are endothelial cells,
monocytes and platelets. Since many individuals with
high aPL titer do not develop thrombosis it seems clear
that other prothrombotic factors may be needed, i.e. a
“second hit” is required. These promoters of thrombosis
include traumatic injury to the vascular bed, pregnancy
(hypercoagulabile state), prolonged immobilization, oral
contraceptives, or infection leading to endothelial cell
activation. The most likely mechanism by which aPL can
lead to fetal loss include interaction with placental an-
nexin V and complement activation. According to recent
investigations it seems that aPL could be an independent
risk factor for atherosclerosis. One of the potential mech-
anisms include binding to beta,-GPI which is present in
various lipoprotein fractions, including oxidized LDL.

E-mail: andrea.kuna@gmail.com
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Immunodiagnosis of vasculitis

Kozmar Ana

Laboratory of Immunology, Clinical Institute of Laboratory Diagnosis,
Zagreb University Hospital Center, Zagreb, Croatia

Antineutrophil cytoplasmic autoantibodies (ANCA) are a
heterogeneous group of circulating antibodies toward the
cytoplasmic constituents of neutrophils and monocytes.
Recent consensus statements on testing and reporting
of ANCA recognize four different immunofluorescence
patterns on ethanol-fixed human neutrophils: a coarse
granular cytoplasmic fluorescence with accentuation
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septuma izmedu jezgrinih segmenata - klasi¢na citoplaz-
matska ili C-ANCA; tipi¢na perinuklearna fluorescencija
s djelomi¢nom fluorescencijom jezgre - perinuklearna
ili P-ANCA; izrazita perinuklearna fluorescencija sa mini-
malnom fluorescencijom unutar jezgre - izrazito perinu-
klearna ili “atipi¢na” a/P-ANCA; i atipi¢na ANCA, najcesce
kombinacija citoplazmatske i perinuklearne fluorescenci-
je. CGANCA i P-ANCA opisana su u primarnim sistemskim
vaskulitisima malih krvnih zila. Ta ANCA prepoznaju pro-
teinazu 3 (PR3-ANCA) i mijeloperoksidazu (MPO-ANCA).
PR3-ANCA i MPO-ANCA znakovita su za Wegenerovu
granulomatozu, mikroskopski poliangiitis, idiopatski ne-
krotizirajuc¢i “polumjesecasti” glomerulonefritis i Churg-
Straussov sindrom. Meta-analiza podataka otkrila je da su
PR3-ANCA i MPO-ANCA osjetljivi dijagnosticki i biomar-
keri aktivnosti bolesti u bolesnika s Wegenerovom gra-
nulomatozom i mikroskopskim poliangiitisom. Isto tako,
eksperimentalni podaci in vivo i in vitro podupiru izrazitu
imunopatogenetsku ulogu ANCA u vaskulitisima i glome-
rulonefritisima. Nasuprot tomu, a/P-ANCA su nadena u
kroni¢nim upalnim bolestima crijeva, bolestima potpor-
nih tkiva, autoimunim bolestima jetre, raznim infekcija-
ma i nekim vaskulitisima izazvanim lijekovima. Ta ANCA
prepoznaju razlicite ciljne antigene. To su katepsin G, lak-
toferin, aktin, tropomiozin, pokretljivi nehistonski kromo-
somski proteini 1i 2, baktericidni protein, lamin B1 i histon
1. Ucestalost ovih antitijela varira, naj¢esce je niska. Osim
$to su korisna u diferencijalnoj dijagnozi Crohnove bo-
lesti i ulceroznog kolitisa nemaju vece klinicko znacenje.
Da se izbjegne kriva klini¢cka interpretacija od presudne
je vaznosti jasno razlikovati PR3-ANCA i MPO-ANCA kao
pouzdane biomerkere pri dijagnozi i pracenju aktivnosti
bolesti u bolesnika s vaskulitisima od a/P-ANCA ili auto-
antitijela specificnih za neutrofile (NSA) koja prepoznaju
mnoge antigene u bolesnika s kroni¢nim upalnim bolesti-
ma crijeva, jetre i bolestima potpornih tkiva.

E-mail: b_malenica@yahoo.com
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between the nuclear lobes - classic cytoplasmic or C-
ANCA; a typically perinuclear fluorescence with some
nuclear extension — perinuclear or P-ANCA; pronounced
nuclear rim fluorescence with minimal nuclear extension,
center of nucleus unstained - very perinuclear or
“atypical” a/P-ANCA; and atypical ANCA which include
all other fluorescence reactivity, most commonly a
combination of cytoplasmic and perinuclear fluorescence.
C-ANCA and P-ANCA have been described in primary
systemic small vessel vasculitides. These ANCA recognize
proteinase 3 (PR3-ANCA) and myeloperoxidase (MPO-
ANCA), respectively. Both PR3-ANCA and MPO-ANCA
are closely associated with Wegener’s granulomatosis,
microscopic polyangiitis, idiopathic necrotizing crescentic
glomerulonephritis and Churg-Strauss syndrome. A meta-
analysis of data showed that PR3- and MPO-ANCA are
sensitive diagnostic and disease-activity biomarkers in
patients with Wegener’s granulomatosis and microscopic
polyangiitis. Also, both in vitro and in vivo experimental
data strongly suppport a pathogenic role of these ANCA
in vasculitis and glomerulonephritis. On the contrary, a/P-
ANCA were found in patients with chronic inflammatory
bowel diseases, connective tissue diseases, autoimmune
liver diseases, infectious diseases and some types of drug-
induced vasculitis. These ANCA have multiple antigen
specificities. These include cathepsin G, lactoferrin,
actin, tropomyosin, high motility groups of nonhistone
chromosomal proteins 1 and 2, bactericidal permeability-
increasing protein, lamin B1 and histone 1. Antibody levels
of these ANCA are variable, often low. Apart from the
use in the differential diagnosis between Crohn’s dsease
and ulcerative colitis, very limited clinical significance is
ascribed to them. To avoid clinical misinterpretation, it
is important to clearly distinguish PR3- and MPO-ANCA
as true antineutrophil cytoplasmic antibodies which are
diagnostic and disease-activity biomarkers for small vessel
vasculitis, from “atypical” P-ANCA that are neutrophil-
specific autoantibodies (NSA) which recognize many
different autoantigens and are typically found in patients
with chronic inflammatory bowel and liver disease and
connective tissue diseases.

E-mail: b_malenica@yahoo.com
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Imunodijagnostika autoimunih bolesti jetre

Salamunic llza

Klinicka bolnica Split, Split, Hrvatska

Autoimuni hepatitis (AIH) je bolest nepoznatog uzroka
obiljezena hipergamaglobulinemijom, cirkuliraju¢im se-
rumskim autoantitijelima i naj¢es¢e dobro reagira na imu-
nosupresivnu terapiju. Dokazivanje autoantitijela provodi
se metodom indirektne imunofluorescencije (IIF), dok se
za identifikaciju specificnog antigena rabe imunokemij-
ske metode s obiljezenim reagensima. Na temelju nala-
za autoantitijela u serumu AlH se danas klasificira u dva
tipa. AIH I. obiljeZzavaju antinuklearna antitijela (ANA) i/ili
autoantitijela na glatku muskulaturu (AGLM), autoantiti-
jela protiv topljivih jetrenih antigena i mikrosoma jetre i
gusterace (anti-SLA/LP) te antineutrofilna citoplazmatska
antitijela (ANCA) i autoantitijela protiv specifi¢cnog asijalo-
glikoproteinskog receptora (anti-ASGP-R). AIH II. obiljeza-
vaju autoantitijela protiv mikrosoma jetre i bubrega (anti-
LKM), autoantitijela protiv jetrenog citosolnog antigena
tip 1 (anti-LC1) te anti-ASGP-R. Supstrati za dokazivanje
strat stani¢ne kulture HEp2 (humane epiteloidne stani-
ce). Metode ELISA i imunoblot (IB) se rabe za dokazivanje
najcesc¢ih antigena (histona, dsDNA, centromera). AGLM
se Cesto nalaze zajedno s ANA, a glavni ciljni antigen koji
prepoznaju je F-aktin. SLA/LP autoantitijela su visoko spe-
cificna za AlH i dokazuju se metodom ELISA. Ciljni antigen
za anti-LKMT1 je citokrom P4502D6 (CYP2D6), a usporedbe
odredivanja metodom IIF na kriostatskim rezovima gloda-
vaca s metodama koje rabe rekombinantne antigene daju
dobre rezultate. Anti-ASGP-R je glikoprotein specifi¢an za
jetru, nalazi se na stani¢noj membrani u 88% bolesnika s
AlH, a znacajno je zastupljen i u primarnoj bilijarnoj cirozi
(PBC). Zbog metodoloskih nedostataka ne preporuca se
u rutinskoj imunodijagnostici AlH. Standardna metoda za
dokazivanje ANCA je IIF na etanolom fiksiranim ljudskim
granulocitima. Atipi¢na perinuklearna ANCA odlikuju se
izrazitom perifernom fluorescencijom jezgre, nalaze se u
bolesnika s primarnim skleroziraju¢im kolangitisom (PSC).
Antimitiohondrijska antitijela (AMA) znakovita su antitije-
la PBC.

AMA prepoznaju devet (M1 do M9) skupina mitohondrij-
skih antigena, a oko 95% oboljelih od PBC imaju pozitiv-
na antitijela M2. AMA se dokazuju pomocu IIF na tkivnim
preparatima Stakorskog bubrega ili na stanicama HEp2, a
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S11-5
Immunodiagnosis of autoimmune liver

diseases

Salamunic llza

Split University Hospital, Split, Croatia

Autoimmune hepatitis (AlH) is a progressive, necroinflam-
matory liver disorder of unknown cause, characterized by
hypergammaglobulinemia, liver-specific serum autoan-
tibodies and a positive response to immunosuppressive
therapy. Testing for autoantibodies can be carried out by
indirect immunofluorescence (lIF) using the appropriate
substrate or if the respective target antigen is known and
available, by immunologic analyses. According to the pat-
tern of autoantibodies detected in AlH, a subclassification
of the disease into two types has been proposed. AlH |
is characterized by the presence of antinuclear antibod-
ies (ANA) and/or smooth muscle autoantibodies (SMA),
autoantibodies against soluble liver antigen/liver-pan-
creas antigen (anti-SLA/LP) which may be associated with
antineutrophil cytoplasmic autoantibodies (ANCA) and
autoantibodies against the asialoglycoprotein receptor
(anti-ASGP-R). AIH Il is characterized by the presence of
autoantibodies against liver-kidney microsomal antigens
(anti-LKM), against liver cytosol 1 antigen (anti-LC1) and
anti-ASGP-R. ANA is readily detectable by nuclear stain-
ing of rodent tissues, HEp2 cell slides or if the respective
target antigen is known and available by ELISA. SMA au-
toantibodies are predominantly directed against filamen-
tary actin (F-actin). SLA/LP autoantibodies are the only
antibodies which are 100% specific for AlH. The availabili-
ty of cloned SLA/LP antigen now allows the development
of a reliable standardized ELISA test system. Cytochrome
P4502D6 (CYP2D6) has been identified as the main tar-
get of LK M1. Results of comparison between anti-LKM1
detected by IIF and anti-CYP2D6 by ELISA show a very
good agremeent. Anti LC1 can be detected by IIF but LC1
pattern is usually masked by the concurrent presence of
LKM. Thus, an ELISA using recombinant LC1 target anti-
gen may be a more suitable assay. Anti ASGP-R antibod-
ies are detected in 88% of AlH patients. It is believed that
anti-ASGP-R represents a general marker of liver autoim-
munity but is not recommended for routine use due to
limitations in its detection. ANCA is detected by IIF using
neutrophils as a substrate. The atypical perinuclear ANCA
found in AIH and autoimmune sclerosing cholangitis
(ASQ) yields perinuclear staining irrespective of the type
of fixation and probably reacts with nuclear membrane
components. Antimitochondrial antibodies (AMA) are the
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njihova specificnost metodom ELISA ili IB s rekombinan-
tnim antigenima.

E-mail: s_ilza@yahoo.com

$12 - Simpozij 12 - SECERNA BOLEST, S12-1
Alotransplantacija otocica u bolesnika sa

Secernom bolescu tip 1

Bertuzzi Federico

ISMETT, Palermo, Italija

Presadivanje otoci¢a odnedavno se predlaze kao alterna-
tiva inzulinskoj terapiji kod odabranih skupina bolesnika
sa Secernom bolesc¢u tip 1. Glavne indikacije za presadi-
vanje otocica su: dijabeti¢ni bolesnici tip 1 koji ve¢ uzima-
ju imunosupresivne lijekove zbog drugih transplantacija
(bubreg, jetra), te bolesnici s nestabilnom se¢ernom bo-
leS¢u obiljezenom nestabilnom glikemijom i hipoglikemi-
jom koje nisu svjesni. Klinicki rezultati su sad uvelike po-
boljsani: postotak neovisnosti o inzulinu se progresivno
povecava, i do 90%, prema nedavnom izvjes¢u godinu
dana od presadivanja. Pokazana je sigurnost i ucinkovi-
tost, zajedno s njihovim pozitivnim ucinkom na glikome-
taboli¢ku kontrolu, te proteinski i lipidni profil. Cak je i u
primatelja s djelomi¢nom funkcijom presatka zabiljezeno
poboljsanje u inzulinskoj osjetljivosti, HbA , tkivnoj ras-
podjeli glukoze, jetrenom metabolizmu proteina i lipida
te proizvodnji glukoze, te smanjenje prezivljenja, stope
kardiovaskularne smrtnosti, progresije debljine intime
medije i izlu¢ivanja albumina mokra¢om. Preostaje razja-
sniti neke aspekte i rijesiti neke probleme, cak i u svjetlu
klinicke uspjesnosti. Presadivanje otoci¢a zahtijeva imu-
nosupresivnu terapiju s mnostvom nuspojava. Nadalje,
funkcija presatka progresivno se smanjuje tijekom prace-
nja. Perspektive za godine koje dolaze ukljucuju poboljsa-
nje presadivanja, utvrdivanje novih strategija za kontrolu
aloautoodgovora na presadak i alternativne izvore beta
stanica.

E-mail: fbertuzzi@ISMETT.edu
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serologic hallmark of primary biliary cirrhosis (PBC). Nine
AMA types (M1 to M9) can be distinguished, and some
95% of PBC patients have positive M2 antibodies. AMA
is detected by IIF on tissue preparations of rat kidney or
on HEp2 cells, and their specifictiy by ELISA or IB method
with recombinant antigens.

E-mail: s_ilza@yahoo.com

$12 - Symposium 12 - DIABETES MELLITUS, $12-1
Islet allotransplantation in type 1 diabetic

patients

Bertuzzi Federico

ISMETT, Palermo, Italy

slet transplantation has been recently proposed as an al-
ternative to insulin therapy in selected cohorts of type 1
diabetic patients. The main indications for islet transplan-
tation are: type 1 diabetic patients already on immuno-
suppressant therapy for other transplantations (kidney,
liver), and patients with brittle diabetes, characterized
by unstable glycemia and unawareness hypoglycemia.
Clinical results are now greatly improved: the percentage
of insulin independence is progressively increased, up to
90%, as recently reported at one year after transplanta-
tion. Safety and efficacy were shown together with their
positive impact on glycometabolic control, protein, and
lipid profiles. Even in recipients with a partial graft func-
tion an improvement of insulin sensitivity, HbA , tissue
glucose disposal, hepatic protein and lipid metabolism
and glucose production, and a decrease of patient surviv-
al, cardiovascular death rate, intima media thickness pro-
gression and urinary albumin excretion were observed.
Some aspects remain to be clarified and problems to be
solved, even in the light of clinical success. Islet transplan-
tation requires immunosuppressant therapy with many
side effects. Furtherrmore, graft function progressively
declines during follow up. Perspectives for the next years
include the improvement of engraftment, the identifica-
tion of new strategies to control the alloautoresponse to
the graft and alternative beta cell sources.

E-mail: fbertuzzi@!SMETT.edu
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Uloga upalnih ¢cimbenika u Secernoj bolesti i

komplikacijama
Ljubi¢ Spomenka

Sveucilisna klinika ,Vuk Vrhovac’, Zagreb, Hrvatska

Upalni ¢cimbenici C-reaktivni peptid (CRP), fibrinogen i ho-
mocistein (HCl) vazni su za nastanak vaskularnih komplika-
cija u Secernoj bolesti, jer dovode do ozljede i disfunkcije
endotela, Sto se moze smatrati ¢imbenikom nastanka ate-
roskleroze. Utvrdeno je da je CRP bolji predskazatelj kar-
diovaskularnih (KV) bolesti od LDL kolesterola. Povisene
koncentracije CRP povezane su i sa sindromom inzulinske
rezistencije. Pod utjecajem rizi¢nih ¢imbenika dolazi do
nastanka multipotentnih proupalnih (“primarnih”) cito-
kina IL-1-beta i TNF-alfa, koji poti¢u nastanak “glasnickih”
citokina, primjerice IL-6, koji u jetri dovodi do ekspresije
gena odgovornih za povecano stvaranja CRP i SAA.

Uz upalne ¢imbenike i dislipidemiju homocistein (HCI) je
i znacajan ¢imbenik u predvidanju KV bolesti: posjeduje
protromboticko djelovanje, povecava stvaranje kolagena
i umanjuje ucinak dusik oksida. U Secernoj bolesti utvr-
dena je povezanost HCl sa stupnjevima nefropatije, reti-
nopatije, neuropatije i KV smrtnosti. U terapiji se mogu
primijeniti folna kiselina, vitamini skupine B i statini.
Adiponektin (ADN) pripada u skupinu adipokina podri-
jetlom iz masnog tkiva. U istu skupinu ubrajaju se jo$
visfatin, leptin, CRP, PAI-1, slobodne masne kiseline, IL-
6, TNF-alfa, rezistin i angiotenzin (AT)-ll. ADN dovodi do
smanjenja upalnih procesa u stijenci krvnih zila. Kada su
adipociti prepunjeni, dolazi do snizenja koncentracije
ADN i porasta koncentracije rezistina, tumor TNF-alfa, IL-
6 i leptina. Posljedice su inzulinska rezistencija, promjena
metabolizma glukoze i lipida, upalni procesi. Utvrdena je
negativna korelacija razine ADN i upalnih ¢imbenika. AT-II
moze uzrokovati sniZzenje koncentracije ADN djelovanjem
na AT1 receptore (R). Blokadom AT1Riinhibicijom enzima
konvertaze angiotenzina moze do¢i do porasta koncen-
tracije ADN. To je povezano i sa shizenjem koncentracija
TNF-alfa koji moguce suprimira sekreciju ADN. Nefropa-
tija je najucestalija mikrovaskularna komplikacija u osoba
sa Secernom boles¢u, a mikroalbuminurija je najjedno-
stavniji i najosjetljiviji biljeg njezinog ranog otkrivanja te
predskazatelj povecane smrtnosti od KV bolesti. Ne samo
zbog djelovanja na sniZenje krvnog tlaka, prevenciju al-
buminurije i dislipidemiju, nego i zbog znacajnog ucinka
na upalne ¢imbenike RAS-inhibitori i statini smatraju se
vaznim ¢imbenicima u prevenciji nastanka vaskularnih
komplikacija u osoba sa Secernom bolesc¢u.
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mellitus and its complications
Ljubi¢ Spomenka

Vuk Vrhovac University Clinic for Diabetes, Endocrinology and
Metabolic Diseases, Zagreb, Croatia

Inflammatory factors C-reactive protein (CRP), fibrinogen
and homocysteine are important in the development of
vascular complications in diabetes mellitus, as they can
cause endothelial dysfunction, which can be considered
as an initial event in atherosclerosis. It has been estab-
lished that CRP is a better predictor of cardiovascular (CV)
disease than LDL cholesterol. Increased CRP concentra-
tions are also associated with the syndrome of insulin re-
sistance. Risk factors can stimulate the production of mul-
tipotent proinflammatory (,primary”) cytokines IL-1 beta
and TNF-alpha. ,Primary” cytokines further stimulate the
production of ,messenger” cytokines like IL-6, which can
cause an increased expression of genes responsible for
increased CRP and SAA production.

Besides inflammatory markers and dyslipidemia, homo-
cysteine (HCY) is also important in the prediction of CV
events. It has prothrombotic features, increases collagen
production and reduces nitric oxide effect. In diabetes
mellitus HCY association has been determined with ne-
phropathy, retinopathy, neuropathy and CV mortality.
Folic acid, vitamin B group and statins can be used in
therapy for hyperhomocysteinemia. Adiponectin (ADN)
belongs to a group of adipokines, originating from adi-
pose tissue, together with visfatin, leptin, CRP, PAI-1, free
fatty acids, IL-6, TNF-alpha, resistin and angiotensin (AT)-
IIl. ADN leads to a reduction in blood vessel wall inflam-
mation. When adipocytes are ovefilled, there is a reduc-
tion in adiponectin and an increase in resistin, TNF-alpha,
IL-6 and leptin values. The consequences are insulin
resistance, glucose and lipid metabolism changes, and in-
flammation. A negative correlation has been established
between ADN and inflammatory marker levels. AT-Il can
cause a reduction in ADN concentration by acting on AT1
receptors (R). AT1R blockade and ACE inhibition may lead
to an increase in ADN concentration. This is also associ-
ated with reduced concentrations of TNF-alpha, which
possibly suppresses ADN secretion. Nephropathy is the
most common microvascular complication of diabetes,
whereas microalbuminuria is a sensitive marker of its early
detection and a precursor of CV diseases. Not only due to
their effect on blood pressure, albuminuria and dyslipid-
emia, but also because of the significant effect they have
on inflammatory markers, RAS-inhibitors and statins are
considered to be important factors in the prevention of
vascular complications in diabetes mellitus.
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Hemoglobin A1c: kamo nakon 30 godina?

Vuci¢-Lovrenci¢ Marijana

Sveucilisna klinika za dijabetes, endokrinologiju i bolesti metabolizma,
Zagreb, Hrvatska

Hemoglobin Alc (HbA1c) je u proteklih 30 godina primjene
postao klinickim standardom za procjenu metaboli¢ne
kontrole i djelotvornosti terapije Secerne bolesti. Rezul-
tati dugogodisnjih intervencijskih studija (DCCT i UKPDS)
dokazali su neprijepornu vezu izmedu kontrole glikemije
i pojave kasnih komplikacija Secerne bolesti, te postavili
temelj danas globalno prihvacenog terapijskog cilja za
oba tipa dijabetesa kroz vrijednost HbAlc od < 7%. Pouz-
dana primjena HbA1c u klini¢koj praksi bila je optereéena
raznovrsnom i nestandardiziranom metodologijom, va-
rijabilnos¢u kemijskih entiteta koji nastaju glikacijom
molekule hemoglobina i nepostojanjem primarnog refer-
entnog materijala. Kombinacija navedenih ¢imbenika re-
zultirala je slabom usporedivos¢u rezultata $to je, s obzi-
rom na samu bit klini¢cke primjene HbA1c (kontinuirano,
dozivotno pracenje kontrole glikemije), izazvalo ozbiljne
implikacije u kvaliteti dijabetoloske skrbi i nametnulo
potrebu za standardizacijom. Medunarodna federacija za
klinicku kemiju i laboratorijsku medicinu (IFCC) je 2002. g.
objavilareferentnu metodu za HbA1lc. Zajedno s metodom
definiran je analit i proizveden primarni referentni materi-
jal. Medutim, primjena referentne metode onemogucena
jeznacajno nizim rezultatima HbAlc u odnosu na “konven-
cionalne” metode. Naime, klini¢cke smjernice utemeljene
su na rezultatima klini¢kih istraZivanja u kojima se rabila
precizna, ali nedovoljno specifi¢na analiticka metodologi-
ja koja je postala “dogovorni standard” za HbAlc. Zahtjev
za odgovaraju¢om primjenom klinickih smjernica ispun-
jen je uskladivanjem svih metoda s globalno prihva¢enim
dogovornim standardom i izraZavanjem rezultata HbAlc
u obliku “ekvivalenata DCCT”. Moguce snizavanje apso-
lutnih vrijednosti HbA1c, koje bi nastalo uvodenjem re-
ferentnog sustava IFCC prepoznato je kao ozbiljna pre-
preka u postizanju i odrzavanju dobre kontrole 3eéerne
bolesti. Stoga dijabetoloska struka energi¢no ustrajava
na zadrzavanju postoje¢ih standarda. Harmonizacija
odredivanja HbAlc nuzno podrazumijeva kombinaciju
analitickih i klinickih zahtjeva. Stoga je predlozen “treci
put”, odnosno izvodenje novog parametra, “prosjecne
glikemije”, koji bi sublimirao analiticke prednosti referent-
nog sustava IFCC i dragocjene klinicke podatke. Transfor-
macija vrijednosti HbA1c u jedinstveni parametar koji bi s
najvecom pouzdano3cu pruzio objektivni uvid u kontrolu
glikemije konac¢ni je cilj ove specificne harmonizacije.
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Hemoglobin A1c: 30 years later

Vuci¢-Lovrenci¢ Marijana

University Clinic for Diabetes, Endocrinology and Metabolic Diseases,
Zagreb, Croatia

Within the last 30 years, hemoglobin Alc (HbAlc) has
become the clinical standard for both metabolic control
and therapeutic efficacy assessment in diabetes mellitus.
Results of the long-term intervention trials (DCCT and
UKPDS) clearly demonstrated a relationship between
the mean blood glucose and incidence of late diabetic
complications, and provided a background for today’s
globally accepted therapeutic goal for both types of
diabetes, defined through HbA1c of < 7%. Reliable clini-
cal use of HbAlc has been burdened by a variable and
unstandardized methodology, different chemical entities
resulting from glycation of the hemoglobin molecule,
and the lack of primary reference material. A combination
of the aforementioned factors has resulted in poor com-
parability of results which, regarding the very essence of
the clinical use of HbAlc (continuous, life-long monitor-
ing of glycemic control), has created serious implications
in the quality of diabetic care and posed the need for
standardization. A reference method for HbAlc has been
published by the IFCC in 2002. Together with the method,
an analyte has been defined and a primary reference ma-
terial has been developed. However, the use of the refer-
ence method has been disabled due to significantly lower
HbA1c results as compared with “conventional” methods.
Namely, clinical guidelines and standards are based on
the results of clinical studies, where a precise but not
specific enough analytical methodology was used, which
has become a “designated standard” for HbAlc. The
requirement of appropriate implementation of clinical
guidelines was fulfilled by the harmonization of all meth-
ods towards globally-accepted designated standard, and
HbATlc results exspression as “DCCT-equivalents”. The
possibility of lowering the absolute HbAlc values, issued
by implementation of the IFCC-reference system, has
been recognized as a serious hindrance in attaining and
maintaining good diabetic control. Hence, diabetology
specialty vigorously insists on keeping current standards.
Harmonization of HbAlc determination includes implic-
itly a combination of both analytical and clinical requests.
Thus, a “third way” has been proposed, that is, to derive a
new parameter, “mean blood glucose”, subliming analyti-
cal superiority of the IFCC-reference system and valuable
clinical data. Transformation of the HbA1lc values into a
unique parameter, able to provide with utmost reliability
an objective insight into glycemic control, is the ultimate
goal of this specific harmonization.

E-mail: vucic@idb.hr
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Metabolicki sindrom
ZjaCic-Rotkvic Vanja
KB Sestre milosrdnice, Zagreb, Hrvatska

Metaboli¢ki sindrom predstavlja skup ¢imbenika rizika
za Secernu bolest i kardiovaskularne bolesti. Iznimnim
radom Reavena pocinje 1988. godine moderna era me-
tabolickog sindroma; tada je autor opisao udruZzenost
poremecaja tolerancije glikemije, arterijske hipertenzije,
dislipidemije i debljine, $to je nazvao “sindromom X, te ih
povezao s postojanjem inzulinske rezistencije kao temelj-
nim patofizioloskim poremecajem. Svjetska zdravstvena
organizacija (SZO) je 1999. godine izdala svoju definiciju
metabolickog sindroma u kojoj je kao obvezna sastavnica
bila poremecena tolerancija glukoze iliinzulinska rezisten-
cija zajedno s barem dva ili vise od slijedecih poremecaja:
arterijskom hipertenzijom, centralnim tipom debljine i
dislipidemijom. NCEP donosi svoju definiciju dvije godine
kasnije s druk¢ijim dijagnostickim razinama, a na kraju je i
Europska studijska grupa za inzulinsku rezistenciju (EGIR)
donosedi svoju varijantu doprinjela zbrci u definiciji. IDF
(International Diabetes Federation) je 2004. godine donije-
la konsenzus o novoj definiciji SZO koja bi svojom jedno-
stavnos$cu bila primjenjiva u klinickim i epidemioloskim
istrazivanjima diljem svijeta. Buduci da se inzulinsku rezi-
stenciju teSko moze jednostavno i ponovljivo odredivati,
zaklju¢eno je da centralni tip debljine, osobito udruzen
s hipertrigliceridemijom, mora svakako biti sastavnicom
definicije. Opseg struka je prihvacen kao mjerilo centralne
debljine, ali se razli¢ite grani¢ne vrijednosti moraju rabiti
za razlicite etnicke skupine (za europide je gornja granica
opsega struka u muskaraca 94 cm, a u zena 80 cm). Ostali
parametri ukljuceni u definiciju su: niska razina HDL ko-
lesterola (< od 0,9 mmol/L u muskaraca i < 1,1 mmol/L u
zena), povisen krvni tlak (> 130/85 mm Hg), te hiperglike-
mija nataste (glikemija nataste > 05,6 mmol/L) ili prethod-
no dijagnosticirana $ecerna bolest. Danas ne postoji je-
dinstven terapijski pristup metabolickom sindromu osim
modifikacije zivotnih navika koje se odnose na prehranu i
tjelesnu aktivnost, ali treba lijeciti svaku sastavnicu meta-
boli¢ckog sindroma zasebno.
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Metabolic syndrome
Zjacic-Rotkvic Vanja
Sestre milosrdnice University Hospital, Zagreb, Croatia

The modern era of the “metabolic syndrome”, a cluster of
risk factors for diabetes and cardiovascular disease, began
with the seminal work of Reaven and his Banting lecture in
1988. He described the association of glucose intolerance,
hypertension, dyslipidemia and obesity, and termed it
syndrome X with insulin resistance suggested as the
unifying underlying etiologic factor. In 1999, World Health
Organization (WHO) published a suggested definition with
a sine qua non of glucose intolerance or insulin resistance
together with two or more of hypertension, central obesity
and dyslipidemia (raised triglycerides, lowered HDL-
cholesterol). The Nation Cholesterol Education Program
came out with its own definition (ATP Ill) 2 years later
with less primacy for glucose intolerance and different
cutpoints for the variables. The European Study Group
for Insulin Resistance (EGIR) also produced a variant of
the WHO definition. In order to clarify the situation IDF
held a Consensus Meeting in 2004 to update the WHO
definition and to see whether a single common clinically
and epidemiologically useful definition could be agreed
for use world-wide. It was agreed that insulin resistance
could not be measured simply and reproducibly, and
should not be included. Central obesity, particularly when
associated with raised plasma triglycerides, was set as a
sine qua non. Waist circumference, a measure of central
obesity, was ethnic-specific and different cutpoints would
be needed for different ethnic groups (for male Europeans
94 cm, and for female Europeans 80 cm). The other agreed
components were low HDL-cholesterol (<0.9 mmol/L for
male and <1.1Tmmol/L for female), hypertension (>130/85
mm Hg blood pressure values) and fasting hyperglycemia
or previously diagnosed diabetes (fasting glucose >5.6
mmol/L). Today we do not have specific therapy for
metabolic syndrome, but we should deal with each of the
component abnormalities in particular.
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Neuskladeni rezultati pretraga stitnjace:

prikaz slucaja

Crnokrak S, Pauro M, Mujagic R, Honovi¢ L

Medicinsko-biokemijski laboratorij, OB Pula, Pula, Hrvatska

Prikazan je slu¢aj dvadesetdvogodisnjeg muskarca koji je
prema preporuci dermatologa upuéen u nas laboratorij
na hormonsku obradu $titnjace zbog vitiliga. Izmjerena
je visoka koncentracija slobodnog tiroksina (FT4), povisen
tirotropin (TSH), trijodtironin (TT3) unutar referentnog
raspona, povisena tiroglobulinska protutijela (ATg), bez
simptoma i znakova bolesti $titnjace. Kontrolni nalaz bio
je isti. Zbog neuskladenih rezultata pretraga Stitnjace bo-
lesnik je upu¢en u KBC Rijeka, a potom u Zagreb, gdje su
mu odredivani hormoni za ispitivanje funkcije stitnjace,
nacinjen je ultrazvuk i scintigram 3titnjace. Nalaz ultra-
zvuka i scintigrama Stitnjace u obje Klinike bio je uredan,
bez znakova bolesti. Bolesniku je uraden i CT hipofize;
u nalazu nisu pronadene patoloSke promjene. Funkcija
nadbubrezne Zlijezde bila je uredna. U rijeckoj Klinici svi
laboratorijski parametri za ispitivanje funkcije Stitnjace
bili su unutar referentnog raspona. U Zagrebu je izmjeren
povisen TSH i Atg, na osnovi ¢ega je bolesniku uvedena
nadomjesna terapija L-T4 (Eutirox) u svrhu lijeCenja hipoti-
reoze. Kontrolni nalaz napravljen je u Puli: TSH unutar re-
ferentnog raspona, TT3 povisen i FT4 izrazito visok (164,4
pmol/L), a potom u Rijeci gdje suizmjerene povisene kon-
centracije TT3 i FT3 te TSH, TT4 i FT4 unutar referentnog
raspona. Posljednja kontrola bolesnika, pod terapijom Eu-
tiroxom, napravljena je u Puli, gdje je izmjeren TSH i TT3
unutar referentnog raspona. FT4 je izmjeren dvjema me-
todama: metodom RIA DPC izmjerili smo izrazito visoku
koncentraciju FT4 (125,5 pmol/L), dok smo iz istog uzorka
metodom LIA (IMMULITE-DPC) izmjerili FT4 (18,5 pmol/L)
unutar referentnog raspona. Imunokemijska odredivanja
pa tako i odredivanje hormona za ispitivanje funkcije stit-
njace mogu biti podlozna razli¢itim interferencijama, sto
moze biti uzrokovano prisutnoscu heterofilnih protutijela
zZivotinjskog podrijetla (HAMA). Takve rezultate treba pra-
vodobno uociti, jer mogu dovesti do ozbiljnih potesSkoca
u tumacenju nalaza. Upitne rezultate treba provjeriti mje-
renjem razli¢citim metodama (razvijene su sofisticirane
metode s blokirajuc¢im protutijelima koja otklanjaju mo-
guce interferencije).
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Incompatible thyroid test results:

case report

Crnokrak S, Pauro M, Mujagic R, Honovi¢ L

Laboratory of Medical Biochemistry, Pula General Hospital, Pula, Croatia

A case is presented of a 22-year-old man with vitiligo, who
presented to our laboratory for thyroid hormone testing
upon a dermatologist’s request. A high concentration of
free thyroxine (FT4) was measured, along with elevated
thyrotropin (TSH), triiodothyronine (TT3) within the
reference range, elevated thyroglobulin antibodies (Atg),
and without thyroid disease symptoms. Control results
were the same. As thyroid test results were incompatible,
the patient was referred to clinical hospitals in Rijeka
and Zagreb. They measured hormones to determine
thyroid function, performed ultrasound tests and
thyroid scintigraphy. Ultrasound and scintigraphy results
were normal, without signs of the disease. The patient
underwent pituitary gland CT; no pathologic changes
were found. Adrenal gland results were normal. In Rijeka,
all laboratory parameters on thyroid function testing
were within the reference range. In Zagreb, elevated TSH
and Atg were measured. Consequently, L-T4 replacement
therapy (Eutirox) was introduced to treat hypothyroidism.
Control tests were conducted in Pula: TSH was within the
reference range, TT3 was elevated and FT4 extremely
high (164.4 pmol/L). On control testing in Rijeka, elevated
concentrations of TT3 and FT3 were measured along with
TSH, TT4 and FT4 within the reference range. The latest
tests were conducted in Pula, with the patient under
Eutirox therapy: TSH and TT3 were within the reference
range. Two methods were used for FT4: RIA method of
DPCyielded an extremely high concentration of FT4 (125.5
pmol/L), whereas LIA method (IMMULITE-DPC) showed
FT4 (18.5 pmol/L) within the reference range in the same
sample. Immunochemical measurements, including the
hormones for thyroid function testing, may be subjected
to various interferences that may be due to the presence
of heterophil antibodies of animal origin (HAMA). It is
necessary to observe such results on time as they can
lead to serious difficulties on result interpretation. Vague
results should be checked by different methods (there are
sophisticated methods with blocking antibodies which
eliminate the possible interferences).
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Tromboembolija u 14-godisSnjeg djecaka

Margeti¢ S, Rai¢ B, HajnZi¢ FT, Bulj N, TeSija-Kuna A, Nikolac N

KB Sestre milosrdnice, Zagreb, Hrvatska

Cetranaestgodisnji djecak primljen je u hitnu dje¢ju am-
bulantu, a potom na odjel Klinike za pedijatriju zbog oto-
ka desne potkoljenice. Unatrag tri tjedna djecak je bio u
mirovanju kod kuce zbog infekta lijecenog antibioticima.
Dokazana je duboka venska tromboza (DVT) potkoljeni¢-
nih vena desne noge. Uvedena je terapija niskomoleku-
larnim heparinom. Od petog dana boravka osje¢a zadu-
hu i bol u lijevoj strani prsista. Dijagnosticirana je plu¢na
embolija. Uvodi se terapija nefrakcioniranim heparinom,
a potom i oralnim antikoagulansom (Marivarin(R)). Bole-
snik je uspjesno reagirao na terapiju, heparinska terapija
je iskljucena i lijecenje nastavljeno Marivarinom (R). Prika-
zuju se rezultati dijagnosticke obrade koji upucuju na mo-
gudi uzrok nastanka tromboembolije u ovog bolesnika. U
bolesnika su nacinjene slijedece pretrage: SE, KKS, APTV,
PV, TV, fibrinogen, test fibrinolize, D-dimeri, antitrombin
Il (ATIN), protein C (PC), protein S (PS), ¢imbenici zgru-
Savanja FII-FXIll, plazminogen (PG), inhibitor aktivatora
plazminogena-1 (PAI-1), APC rezistencija (APCR), lupus an-
tikoagulant (LAC), antikardiolipinska antitijela (ACA) i anti-
tijela na dvostruku uzvojnicu DNA (anti-dsDNA) i genetski
¢imbenici rizika koagulacijskih poremecaja: genotipizaci-
ja polimorfizama PAI-1, FIl zgrusavanja, MTHFR i mutacija
FV Leiden. Odredivanje APTV i PV radeno je svakodnev-
no prema protokolu za pracenje dvojne antikoagulantne
terapije DVT. Utvrdene su poviSene vrijednosti D-dimera
(1,3-1,9 mg/L), PAI-1 (4,9 U/mL), LAC (3,0 uz produljenje
APTV heparinom i 2,76 nakon heparinske terapije), ACA-
IgG (104,7 GPL-U/mL); sniZzene vrijednosti broja trombo-
cita (90-106x1019/L), aktivnosti FXIII (50,6%), aktivnosti
PS (50,1%) i APCR (0,81). Vrijednosti unutar referentnog
raspona: aktivnosti FII-FXII (73,4-117,2%), PC (93,7%), ATIII
(92%), PG (89,5%), ACA-IgM (5,1 MPL-U/mL) i anti-dsDNA
(16,3 IU/mL). Molekularnom dijagnostikom utvrden je ge-
notip 4G/5G (heterozigot za PAI-1 polimorfizam), uz ure-
dan nalaz drugih molekularnih biljega. Dijagnostickom
obradom dokazano je vise ¢imbenika rizika za nastanak
tromboembolije u ovog bolesnika: heterozigotnost za
PAI-1 polimorfizam uz povisenu koncentraciju PAI-1, sma-
njena APCR uz snizenu aktivnost PS, pozitivha LA i ACA
autoantitijela.
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Thromboembolism in a 14-year-old boy

Margeti¢ S, Rai¢ B, HajnZi¢ T, Bulj N, TeSija-Kuna A, Nikolac N

Sestre milosrdnice University Hospital, Zagreb, Croatia

A 14-year-old boy was admitted to the emergency
pediatric clinic and then transferred to the University
Department of Pediatrics ward for edema of the right
lower extremity. Three weeks before, the boy was at rest for
infection treated by antibiotics. Deep venous thrombosis
(DVT) of the lower right extremity was confirmed. Therapy
with low-molecular weight heparin was introduced. From
hospitalization day 5 he felt dyspnea and pain in the left
chest. Pulmonary embolism was diagnosed. Therapy with
unfractionated heparin was initiated, followed by oral
anticoagulants (Marivarin(R)). The patient responded well
to this therapy, heparin was discontinued, and treatment
was continued with Marivarin (R). Results of diagnostic
work-up are presented, suggesting the possible cause of
thromboembolism in this patient. The following tests were
performed: ESR, CBC, APTT, PT, TT, fibrinogen, fibrinolysis
test, D-dimer, antithrombin Il (ATIll), protein C (PC),
protein S (PS), FII-FXIll, plasminogen (PG), plasminogen
activator inhibitor-1 (PAI-1), APC resistance (APCR), lupus
anticoagulants (LA), anticardiolipin antibodies (ACA),
antibodies to double-stranded DNA (anti-dsDNA) and
genetic risk factors for coagulation disorders: genotyping
polymorphisms for PAI-1, coagulation Fll, MTHFR and
Factor V Leiden mutation. APTT and PT were determined
according to the protocol for monitoring of double
anticoagulant therapy of DVT. Increased values were
measrued for: D-dimer (1.3-1.9 mg/L), PAI-1 (4.9 U/mL), LA
(3.0 by heparin APTT prolongation and 2.76 after heparin
therapy), ACA-IgG (104.7 GPL-U/mL); decreased values
were measured for: platelets (90-106x10A9/L), activities of
FXII1 (50.6%) and PS (50.1%), APCR (0.81); values within the
reference range were measured for: activities of FlI-FXI
(73.4-117%), PC (93.7%), ATIII (92%) and PG (89.5%), ACA-
IgM (5.1 MPL-U/mL), anti dsDNA (16.3 IU/mL). Molecular
diagnosis confirmed the 4G/5G genotype (heterozygous
for PAI-1 polymorphism) with no detected polymorphism
for other molecular markers. Thus, diagnostic work-up
confirmed several risk factors for thromboembolism in
this patient: heterozygosity for PAI-1 polymorphism with
elevated PAI-1 concentration, decreased APCR with lower
PS activity, and positive LA and ACA autoantibodies.

E-mail: sandra.margetic1@zg.t-com.hr
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Kroni¢na mijeloi¢na leukemija - vaznost

pracenja terapije: prikaz slucaja

Radi¢-Antolic M, Zadro R, Davidovi¢-Mrsic¢ S, Sertic J, Labar B

Klinicki bolnicki centar Zagreb, Zagreb, Hrvatska

U listopadu 2000. godine 49-godisnjoj bolesnici dijagno-
sticirana je kroni¢na mijeloi¢na leukemija: uz normaflan
broj eritrocita i trombocita u perifernoj krvi imala je
215x10%/L leukocita te povecanu jetru i slezenu; u kostanoj
srzi utvrdena je izrazita proliferacija bijele loze te dokaza-
na translokacija t(9;22)(q34;q11)(Philadelphia kromosom) i
fuzijski gen BCR-ABL. Odmah je zapoceta terapija hidrok-
siurejom i interferonom alfa te je postignuta potpuna
hematoloska remisija bez molekularne remisije. Nakon 2
godine citogenetickom je analizom dokazano 67% Ph po-
zitivnih interfaznih jezgara (Ph+l1.J.), kod bolesnice se po-
javio recidiv te je zapoceta terapija imatinib-mesilatom u
dozi od 400 mg/dan. Nakon 6 mjeseci terapije postignuta
je potpuna citogeneticka remisija (FISH negativan na pri-
sutnost Ph+1.J.), ali je RT-PCR bio pozitivan na fuzijski gen
BCR-ABL. Kvantitativnim PCR utvrden je mali broj kopija
fuzijskog gena (BCR-ABL/ABL<0,01) s tendencijom opada-
nja u slijedecih 10 mjeseci te je postignuta i djelomi¢na
molekularna remisija. Nastavljena je terapija imatinibom
od 400 mg/dan. Dvadeset i tri mjeseca od pocetka tera-
pije imatinibom FISH analizom pronadeno je 2% Ph+l.J.,
a kvantitativnim PCR porast omjera BCR-ABL/ABL 5 puta.
Bolesnica je tada jos uvijek bila u hematoloskoj remisiji. U
slijedecih 6 mjeseci prekinuta je terapija zbog nedostatka
lijeka, Sto je vjerojatno uzrokovalo jo$ veci porast Ph-+l.J.
(13%) te porast omjera BCR-ABL/ABL 20 puta. S obzirom
na gubitak potpune citogeneticke remisije i porast broja
kopija fuzijskog gena, uzrok treba traziti u pojavi mutaci-
ja koje su u vedini slucajeva uzrok rezistencije na terapiju
imatinibom. Dio mutacija moze se svladati povecanjem
doze lijeka, Sto je u slu¢aju ove bolesnice i ucinjeno po-
vecanjem doze imatiniba na 600 mg/dan. Ve¢ nakon 4
mjeseca od povisenja doze smanjio se postotak Ph+1.J., ali
je jos uvijek bio povisen omjer BCR-ABL/ABL. U slijedecoj
kontroli, nakon 5 mjeseci, zabiljezen je pad Ph+l.J. (5%),
a i omjer BCR-ABL/ABL je pao na vrijednosti ispod 0,01.
Zadnja kontrola u svibnju 2006. pokazuje ponovni ulazak
u potpunu citogeneti¢ku remisiju s jo$ uvijek pozitivnim
RT-PCR na BCR-ABL. Prikazom ovoga slucaja pokazana
je vaznost pracenja terapije kvantitativnim PCR cija je
dijagnosticka osjetljivost izmedu analize FISH i RT-PCR, a

to vazno kod bolesnika koji ne postignu potpunu moleku-
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Case report

P1-3
Chronic myelogenous leukemia - therapy

monitoring: case report

Radi¢-Antolic M, Zadro R, Davidovi¢-Mrsic S, Sertic J, Labar B

Zagreb University Hospital Center, Zagreb, Croatia

A 49-year-old female patient was diagnosed with chronic
myelogenous leukemia in October 2000: hepatospleno-
megaly was present along with increased white blood
cell count (215x10%/L) but normal red blood cell count and
platelet count; the presence of the Philadelphia chromo-
some (translocation t(9;22)(q34;q11)) and BCR-ABL fusion
gene was confirmed along with distinct leukocyte pro-
liferation in the bone marrow. Initial therapy consisted
of hydroxyurea and interferon alpha (Intron A), and the
patient achieved complete hematologic response but
no molecular response. Two years later, bone marrow
cytogenetic analyses showed 67% of Ph positive inter-
phase cells. The patient relapsed and imatinib 400 mg/
day was started. Six months later, complete cytogenetic
remission was achieved (FISH was negative for Ph posi-
tive interphase cells) but qualitative PCR was positive for
BCR-ABL. The BCR-ABL/ABL ratio was low and decreasing
in the next 10 months, and partial molecular response
was achieved. Imatinib was continued at 400 mg/day.
Twenty-three months of the introduction of imatinib
therapy, 2% of Ph positive interphase cells werer found
and BCR-ABL/ABL ratio increased five-fold but the patient
was still in hematologic remission. During the following
6 months, imatinib therapy was discontinued, which was
the probable cause of increase in the number of Ph posi-
tive interphase cells (13%) and BCR-ABL/ABL ratio (20x).
The loss of complete cytogenetic remission, the increase
in BCR-ABL copy number and resistance to therapy are
the most common results of a mutation event in the
BCR-ABL kinase domain. Increased drug concentrations
can overcome some of these mutations so imatinib was
increased to 600 mg/day. Four months later, evaluation
showed a decrease in Ph positive interphase cells (5%)
but the BCR-ABL/ABL ratio remained high. The same
regimen of imatinib was continued, five months later
bone marrow cytogenetics revealed 4% of Ph positive
interphase cells and BCR-ABL/ABL ratio below 0.01. The
last follow-up in May 2006 showed complete cytogenetic
response but still detectable BCR-ABL fusion gene. This
case report indicates the importance of the most sensi-
tive part of therapy monitoring by quantitative PCR with
diagnostic sensitivity between FISH analysis and qualita-
tive PCR. This is extremely important for patients without
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larnu remisiju, tj. ostaju pozitivni u RT-PCR, jer svaki porast
broja kopija moze znaciti ponovnu pojavu bolesti.

E-mail: mradicantolic@net.hr

P1-4
Waldenstromova makroglobulinemija i

vrijednosti leukocita
Simek S, Pirija M, Honovi¢ L

Medicinsko-biokemijski laboratorij, OB Pula, Pula, Hrvatska

Waldenstrémova makroglobulinemija prvi puta je opisa-
na 1944. godine. Danas taj oblik ne-Hodgkinova limfoma
¢ini 2% svih hematoloskih karcinoma. lako se javlja u svim
Zivotnim dobima i nije spolno odredena, bolest je ucesta-
lija u muskaraca starijih od 50 godina. Zena u dobi od 77
godina hospitalizirana je putem hematoloske ambulante
zbog simptoma anemije s otezanim disanjem, slaboscu i
malaksaloscu, te nepodnosenjem ikakvog napora uz rani-
je potvrdenu $ecernu bolest i hipertenziju. Pri zaprimanju
u bolnicu ucinjene su slijedece pretrage: sedimentacija
eritrocita, glukoza, kreatinin, diferencijalna krvna slika
(DKS). Pri izradi DKS na hematoloskom brojacu Cell Dyn
3500 (Abbott, SAD) uz oznake upozorenja uocene su veli-
ke razlike u vrijednosti leukocita mjerene optickim i impe-
dancijskim nac¢inom, pa je DKS ucinjena ru¢no. Dobivene
vrijednosti DKS uz prisutnost rouleaux formacija i izrazito
visoku sedimentaciju, odredenu elektroforezu serum-
skih proteina u kojoj se isticala povec¢ana gama frakcija,
izmjerene vrijednosti imunoglobulina u kojima se istica-
la vrijednost imunoglobulina M ukazivale su na postoja-
nje Waldenstromove makroglobulinemije. Naknadnom
obradom ucinjena je imunoelektroforeza sa specificnim
protutijelima za lake i teske lance, pricem je potvrdena
prisutnost monoklonskog imunoglobulina klase M tipa
lakog lambda lanca. Terapija osnovne bolesti zapoceta je
Alkeranom i prednisonom. Tijekom tromjesec¢ne terapije
vrijednosti leukocita mjerene impedancijom kretale su se
unutar referentnih vrijednosti za Zenski spol i navedenu
dob (medijan 4,53x10%L), dok su vrijednosti odredene
optickim nacinom rasle od 39,2 do 149x10%/L (medijan
87,2x10%/L). Porast vrijednosti leukocita mjerene optickim
nacinom korelirao je s porastom gama frakcije, odnosno
imunoglobulina M, sto je potvrdilo izostanak terapijskog
odgovora na primijenjene lijekove te je terapija promije-
njena.

E-mail: laboratorij@obpula.hr

Case report

complete molecular remission (qualitative PCR positive
for BCR-ABL) where the increase in BCR-ABL copy number
can predict disease progression.

E-mail: mradicantolic@net.hr

P1-4
Waldenstrom’s macroglobulinemia and

leukocyte values
Simek S, Pirija M, Honovi¢ L

Laboratory of Medical Biochemistry, Pula General Hospital, Pula, Croatia

Waldenstrom’s macroglobulinemia was first described in
1944.Today, this form of non-Hodgkin lymphomaaccounts
for about 2% of all hematologic cancers. Although it
occurs in all age groups and is not sex-determined, it is
more common in men over fifty years of age. A 77-year-old
woman was hospitalized through hematologic clinic with
symptoms of anemia, difficult breathing, weakness, and
intolerance of even minor effort. Diabetes mellitus and
hypertension were confirmed previously. On admission,
the following tests were done: erythrocyte sedimentation
rate, glucose, creatinine, and differential blood count.
Differential blood count was done on a Cell Dyn 3500
(Abbott, USA) blood counter. During the test, there were
great differences between leukocyte values measured
optically and with impedance. Therefore differential blood
count was done manually. Along with the presence of
rouleaux formations and extremely high sedimentation,
serum protein electrophoresis with considerably increased
gamma fraction, the measured immunoglobulin values
with marked M immunoglobulin value were indicative
of Waldenstrom’s macroglobulinemia. Additionally,
immunoelectrophoresis with specific antibodies for light
and heavy chains confirmed the presence of monoclonal
M class immunoglobulin of the light lambda chain type.
The underlying disease was treated with Alkeran and
prednisone. During three months, leukocyte values
measured with impedance oscillated within the reference
range for women and age (median 4.53x10°%/L), while
those measured optically increased from 39.2 to 149x10°%/
L (median 87.2x10%/L). The increase in optically measured
leukocyte values correlated with the increase of gamma
fraction, i.e. M immunoglobulin. It confirmed the lack of
therapeutic response to the medications administered,
and the patient’s therapy was changed accordingly.

E-mail: laboratorij@obpula.hr
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Intrahepaticna kolestaza povezana
s deficitom alfa-1-antitripsina u

novorodenceta: prikaz slucaja

Zirovi¢ M', Tesija-Kuna A", Stefanovi¢ M', Nikolac N', Topi¢ ', Zaja-
Franulovi¢ 0%, Jurci¢ 22

'Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska
2Klinika za djecje bolesti, KB Sestre milosrdnice, Zagreb, Hrvatska

Novorodence u dobi od 15 dana primljeno je u Gastro-
enteroloski odjel Klinike za pedijatriju zbog aholi¢nih sto-
lica i sumnje na kolestazu. Nije primije¢eno zutilo koze, a
mokraca je bila zute boje.

U novorodenceta su nacinjene biokemijske (ukupni i
konjugirani bilirubin, AST, ALT, GGT, ALP i 5-NU, zucne
kiseline, alfa-1-antitripsin (AAT), alfa-fetoprotein, ukupni
kolesterol, LDL i HDL kolesterol, trigliceridi, CRP, imuno-
globulini 1gG, IgA i IgM u serumu, slobodne masne kise-
line u maj¢inom mlijeku, kloridi u znoju), hematoloske
(sedimentacija eritrocita, kompletna i diferencijalna krvna
slika) te koagulacijske pretrage (VK, VZ, PV i fibrinogen).
Od navedenih pretraga izmjerene su umjereno povisene
koncentracije ukupnog (83,1 umol/L), konjugiranog (29,5
umol/L) i nekonjugiranog (53,6 umol/L) bilirubina, uz izra-
zito povisenu koncentraciju zucnih kiselina (106,3 pmol/
L). Zbog porasta nekonjugiranog bilirubina ucinjena je
genotipizacija na Gilbertov sindrom djecaka i njegovih
roditelja. Mutacija nije pronadena. Aktivnost GGT (171 U/
L) takoder je bila povisena, kao i koncentracije ukupnog
kolesterola (5,6 mmol/L), LDL kolesterola (3,4 mmol/L) te
triglicerida (3,0 mmol/L). U maj¢inom mlijeku jako je bila
povisena koncentracija slobodnih masnih kiselina. Uz na-
vedene pretrage izmjerena je snizena koncentracija AAT
od 0,46 g/L. Ostali laboratorijski nalazi bili su uredni. Ul-
trazvukom abdomena nije utvrdeno postojanje urodenih
malformacija Zu¢nog mjehura i vodova, a scintigrafijom
jetre (HIDA) potvrdena je potpunaintrahepatica kolestaza.
Zbog snizene koncentracije AAT ucinjena je fenotipizacija
i genotipizacija kod djecaka i kod roditelja. Kod djecaka
je dokazan fenotip PiZZ, a kod roditelja PiMZ (otac) i PiSZ
(majka), pricem je M divlji, a S i Z su mutirani aleli. Rezultati
su potvrdeni i genotipizacijom. Postavljena je dijagnoza
potpune intrahepati¢ne kolestaze povezane s deficitom
AAT. U dobi od 4 mjeseca djecak je ponovno primljen na
odjel, jer unato¢ terapiji (Ursofalk, Phenobarbiton, Plivit
D3) nije doslo do regresije znakova kolestaze, a biljezi se i
daljnji porast koncentracije bilirubina (ukupni 94,6; konju-
girani 39,3; nekonjugirani 55,3 pmol/L) te porast aktivnos-
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Case report

P1-5
Intrahepatic cholestasis associated with
alpha-1-antitrypsin deficiency in newborn:

case report

Zirovié M', Tesija-Kuna A", Stefanovi¢ M', Nikolac N', Topi¢ E,
Zaja-Franulovic 02, Jurci¢ 72

"University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia
2University Department of Pediatrics, Sestre milosrdnice University
Hospital, Zagreb, Croatia

A 15-day-old male newborn with suspected cholestasis
due to alpha-1-antitrypsin (AAT) deficiency was admitted
to gastroenterology ward of the Pediatrics Department.
Biochemistry tests (total and direct bilirubin, AST, ALT,
GGT, ALP, 5'-NU, bile acids, ATT, alpha-fetoprotein, total
cholesterol, LDL and HDL cholesterol, triglycerides, CRP,
IgG, IgA and IgM immunoglobulins in serum, free fatty
acids in breast milk, chlorides in sweat), hematology tests
(erythrocyte sedimentation rate, differential blood count)
and coagulation tests (bleeding time, clotting time, PT
and fibrinogen) were determined. Increased values were
found for total, direct and indirect bilirubin (83.1, 29.5 and
53.6 umol/L, respectively) and bile acids (106.3 umol/L).
Due to the increased concentration of indirect bilirubin,
genotyping for Gilbert's syndrome was performed in
the infant and parents, with no mutation detected. The
activity of GGT (171 U/L) and concentrations of total
cholesterol (5.6 mmol/L), LDL cholesterol (3.4 mmol/L)
and triglycerides (3.0 mmol/L) were also increased. Free
fatty acid concentration in breast milk was extremely
increased. In addition, AAT concentration was decreased
(0.46 g/L). Other laboratory tests were normal. Abdomi-
nal ultrasound excluded existence of inborn malforma-
tion of the gallbladder and bile ducts but hepatobiliary
scintigraphy (HIDA) identified complete intrahepatic
cholestasis. Due to decreased AAT concentration, AAT
phenotype and genotype testing of the infant and his
parents was performed to reveal the boy to have PiZZ,
the mother PiSZ and the father PiMZ phenotype (M be-
ing wild type, S and Z mutated alleles). Results were con-
firmed by genotyping. Taking all these into account, the
diagnosis of intrahepatic cholestasis associated with AAT
deficiency was made. The infant was readmitted to the
gastroenterology ward at the age of 4 months. Signs of
cholestasis did not disappear in spite of therapy (ursodiol,
phenobarbitone, vitamins E and D3). The concentrations
of total, direct and indirect bilirubin (94.6, 39.3 and 55.3
umol/L, respectively), bile acids (151 umol/L) and enzyme
activities (AST 153, ALT 159, GGT 1790, ALP 1010 and 5'-NU
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ti enzima (AST 153, ALT 159, GGT 1790, ALP 1010 U/L). Kon-
centracija ukupnih zu¢nih kiselina i aktivnost 5-nukleo-
tidaze takoder su u porastu (151 pmol/L odnosno 54,1
U/L). Ponovno je nacinjen ultrazvu¢ni pregled abdomena
i scintigrafija koji, osim povecanja jetre, nisu pokazali ra-
zlike u odnosu na rezultate prvog pregleda. Bolesnik je
upucen na dodatnu radiolosku obradu (MRCP) kako bi se
iskljucilo postojanje pridruzene anomalije zu¢nih vodova.
Kontrolni nalazi pred otpust bolesnika nisu izmijenjeni, a
konac¢na dijagnoza jo$ nije potvrdena. Fenotipizacijom i
genotipizacijom dokazana je samo deficijencija AAT po-
vezana s intrahepati¢cnom kolestazom koju potvrduju
patoloski biokemijski nalazi pretraga enzima i bilirubina.
U majke je pronaden fenotip PiSZ AAT koji u 7 godina nase
prakse dosada nije zabiljezen.

E-mail: mzirovic@gmail.com

P1-6

Udruzena megaloblasti¢na i AIHA
(autoimuna hemoliticka anemija) - prikaz
slucaja

Getaldi¢ B', Vuceli¢ V%, Stancic V2, Sovi¢ D

'Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska
2Zavod za hematologiju, Klinika za unutaranje bolesti, KB Sestre
milosrdnice, Zagreb, Hrvatska

3Zavod za transfuziologiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Bolesnica M.M. u dobiod 55 godina primljena je sa simpto-
mima slabosti, parametri vrtoglavice. Unazad 10 godina
se lijeci zbog shizofrenije, reumatoidnog artritisa (RA) i bi-
lateralne gonartroze, a unazad 5 godina od hipertenzije.
Bolesnica je kod prijma blijeda, adinamic¢na, eupnoicna,
kardiopulmonalno kompenzirana, RR 180/100 mmHg, c/p
72/min, bez periferne limfadenopatije, adipozna; TT 117
kg, TV 162 cm, tesko pokretna. Abdomen je palpatorno
uredan. Nalazi kod prijma: hematoloski E 1,68x10'%/L, Hb
65 g/L, HTC 0,189 L/L, MCV 112,7 fL, MCH 38,9 pg, MCHC
345 g/L, RDW 32,8, Tr 87x10°/L, MPV 7,4 fL, L 5,4x10°/L.
Naglasene su i oznake: dimorfna populacija eritrocita,
poikilocitoza, mikroeritrociti, fragmenti eritrocita, shizoci-
ti, koje obiljezavaju hemolizu. Biokemijske pretrage nakon
prijma: naden je vrlo povisen LD 26 900 U/L, dok su vrijed-
nosti bilirubina, urobilinogena bile uredne, ali je IAT (indi-
rektni antiglobulinski test) bio negativan. Folna kiselina je
bila urednih vrijednosti, a vitamin B12 snizen (41 pg/mL).
Zbog snizene vrijednosti vitamina B12 i klinicke slike bo-
lesnice nije ucinjena aspiracijska punkcija kostane srzi te

Case report

54.1 U/L) showed further increase. Abdominal ultrasound
and hepatobiliary scintigraphy were performed revealing
no change in the results, except for liver enlargement.
The patient was referred for additional radiologic studies
(MRCP) to exclude inborn bile duct anomalies. Control
laboratory tests before discharge from the hospital were
the same. Definitive diagnosis has not yet been con-
firmed. Phenotype and genotype testing only confirmed
AAT deficiency associated with intrahepatic cholestasis.
This diagnosis was confirmed by abnormal enzyme and
bilirubin test results. PiSZ phenotype discovered in the
boy's mother is a very rare AAT phenotype, now detected
for the first time in our 7-year experience of performing
this analysis.

E-mail: mzirovic@egmail.com

P1-6
Combined megaloblastic and AIHA

(immunohemolytic anemia) - case report

Getaldi¢ B, Vuceli¢ 2, Stancic V2, Sovi¢ D*

"University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

2Department of Hematology, University Department of Medicine, Sestre
milosrdnice University Hospital, Zagreb, Croatia

3Department of Transfusion Medicine, Sestre milosrdnice University
Hospital, Zagreb, Croatia

A female patient aged 55 presented with weakness and
vertigo. For ten years now she had been treated for
schizophrenia and rheumatoid arthritis (RA). The patient
was pale, adynamic, eupneic, cardiopulmonarily com-
pensated, without peripheral lymphadenopathy, and adi-
pose. Body weight 117 kg, height 162 cm, moving with dif-
ficulty. The abdomen normal on palpation. Blood test re-
sults on admission were as follows: RBC 1.68x10'?/L, Hb 65
g/L, Hct 0.189 L/L, MCV 112.7 fL, MCH 38.9 pg, MCHC 345
g/L, RDW 32.8, PIt 87x10°/L, MPV 7.4 fL, WBC 5.4x10°/L. Red
blood cell assessments showed profound alterations: di-
morphic erythrocyte population, microerythrocytes, and
erythrocyte fragments-schizocytes were found, whereas
erythrocytes showed pronounced anisopoikilocytosis,
hypochromia and polychromasia. LD showed extremely
high values (26 900 U/L), while bilirubin and urobilinogen
were in the normal range. IAT was negative. Serum level
of folic acid was normal, whereas that of vitamin B 12 was
decreased (41 pg/mL). On admission, bone marrow aspi-
ration cytology was not performed because the clinical
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je lije¢ena kao megaloblasti¢na anemija s 1000 pg vitami-
na B12 i 5 mg folne kiseline; nakon 24 sata terapije LD je
znacajno pao na 4715 U/L. Vrijednosti feritina i Zeljeza su
uredne, a gastrin je povisen (534 uU/mL). Gastroskopijom
(EGD) je utvrden kronicni gastritis, bez infekcije H. pylori.
Nakon 8 dana lijecenja hematoloski nalazi se neoc¢ekivano
pogorsavaju: E 1,27x10'%/L, Hb 54 g/L, Htc 0,157 L/L, MCV
123,4 fL, MCH 42,1 pg, MCHC 341 g/L, RDW 30,3, Rtc
0,148, Tr 76x10°/L, L 6,6x10°/L. Citoloski nalaz kostane srzi
(uc¢injen je nakon 21 dana terapije) nije ukazao na prom-
jene tipi¢ne za megaloblasti¢nu anemiju. Kako nije doslo
do ocekivanog poboljsanja ponovljeni su transfuzioloski
testovi koji su sada bili pozitivni: IAT +, anti IgG, anti C3d,
DAT + (direktni antiglobulinski test). U terapiju je ukljucen
metilprednizolon u dozi od 16 mg i nakon 48 sati dola-
zi do poboljsanja. Nalazi nakon izmijenjene terapije: E
2,40x10"%/L, Hb 80 g/L, Htc 0,242 L/L, MCV 101,0 fL, MCH
33,4 pg, MCHC 331 g/L, RDW 22,3, Tr 441x10°/L, MPV 7,4
fL, L 6,7x10°/L, Rtc 0,049. Prilikom otpusta transfuzioloski
testovi su i dalje pozitivni. Kod nase bolesnice pojavila se
iznimno rijetka udruzena megaloblasti¢na anemija s AIHA
za koju smatramo da se razvila u okviru osnovne bole-
sti (RA i shizofrenije). Moguce objasnjenje intenziviranja
hemolize kao i konverzije IAT negativnih u pozitivne je
pojava nove populacije eritrocita inicirane terapijom vit-
aminom B12 s izmijenjenim epitopima antigena na eritro-
citnoj membrani.

E-mail: bigetaldi@hotmail.com

P2 - Hematologija, P2-1 (UP2-1)
Pracenje broja trombocita u bolesnika s

opeklinama

Pavi¢ M, Milevoj L, Galez D, Broni¢ A
Klinka za traumatologiju, Zagreb, Hrvatska

Trombocitiimaju znacajnu ulogu u odrZavanju hemostaze
te sudjeluju u imunog odgovoru. U bolesnika s opeklina-
ma dolazi do znac¢ajnog narusavanja hemostaze i imunog
odgovora. Cilj ispitivanja bio je pratiti broj trombocita u
vremenu s obzirom na razli¢it postotak opecene povrsine
tijela (%TBSA) te odrediti znacenje pracenja broja trombo-
cita s obzirom na ishod bolesti.

Ispitivanu skupinu cinilo je 68 bolesnika primljenih na
Odjel za opekline; ispitanici su podijeljeni na skupinu A

Biochemia Medica 2006;16(Suppl 1):S1-5268

Case report

picture and low vitamin B12 serum concentration were
highly suggestive of megaloblastic anemia. The patient
was treated with vitamin B12 and folic acid, and after 24
hours of therapy LD decreased significantly to 4715 U/L.
The values of ferritin and iron were normal, while gastrin
was increased (534 pU/mL). Chronic gastritis was found by
gastroscopy (EGD). After eight days, the findings changed
suprisingly to the worse: RBC 1.27x10'?/L, Hb 54 g/L, Hct
0.157 L/L, MCV 123.4 fL, MCH 42.1 pg, MCHC 341 g/L, RDW
30.3, Rtc 0,148, PIt 76x10°/L, WBC 6.6x10°/L. Bone marrow
cytomorphology (done after 21 days of therapy) showed
no changes typical of megaloblastic anemia. Since the
expected improvement failed to occur, transfusion medi-
cine tests were repeated with IAT, anti-IgG, anti-C3d, and
DAT (Coombs rest) positive. Methylprednisolone in a
daily dose of 160 mg was introduced and after 48 hours
the patient’s condition improved: RBC 2.40x10'?/L, Hb 80
g/L, Htc 0.242 L/L, MCV 101.0 fL, MCH 33.4 pg, MCHC 331
g/L, RDW 22.3, Rtc 0.049, Plt 441x10°/L, MPV 7.4 fL, WBC
6.7x10°/L. Therapy with methylprednisolone and folic
acid was continued, upon which the findings improved.
In conclusion, our patient with combined megaloblastic
and autoimmune hemolytic anemia with two mecha-
nisms of hemolysis (dyssynchronization of the cytoplasm
and DNA maturation, and immune mechanism) is one of
the rare cases described so far. Immunotransfusional con-
version could be explained by change of the emerging
erythrocyte population with fully expressed membrane
antigens, or by primary insensitivity of the method. Apart
from these parameters, very useful in recognizing hemo-
lysis are the parameters of IRF and MRV.

E-mail: bigetaldi@hotmail.com

P2 - Haematology, P2-1 (UP2-1)

Platelet count monitoring in burn patients
Pavi¢ M, Milevoj L, Galez D, Broni¢ A

University Hospital of Traumatology, Zagreb, Croatia

Platelets have an important role in the regulation of
hemostasis and participate in immune response. Burn
patients develop major disturbances in the hemostatic
and immune system. The aim of the study was to monitor
platelet count in burn patients with different percentage
of total body surface area (%TBSA) involvement, and
to estimate the value of platelet count monitoring in
outcome prediction.

The study included 68 burn patients divided into group
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(32 bolesnika s laksim opeklinama, <10% TBSA) i skupi-
nu B (36 bolesnika s umjerenim/tezim opeklinama, >10%
TBSA). Uzorci venske krvi vadeni su 1., 4., 7., 14., 21. i 28.
dana od ozljede (ovisno o duzini hospitalizacije). Trom-
bociti su odredeni na hematoloskom brojac¢u Sysmex XT-
1800i. Za potrebe statisticke obrade podataka rabili smo
programski paket Medcalc. Razina statisticke znacajnosti
bila je p<0,05. Kod prijma u bolnicu broj trombocita prema
skupinama nije bio statisticki znacajno razlicit (p=0,1697).
Cetvrtoga dana zabiljeZen je pad broja trombocita u obje-
ma skupinama, ali je bio izrazeniji u skupini B (p=0,0003).
Od 7.do 14. dana broj trombocita raste u objema skupina-
ma (p=0,0452; p=0,1995). Broj trombocita raste 21. dana u
skupini A, dok u skupini B pada, bez razlike medu skupi-
nama (p>0,10), a 28. dana broj trombocita pada u objema
skupinama (p>0,10). S obzirom na ishod bolesti nadena je
statisticki znacajna razlika u broju trombocita pracenih 1.,
4.,7,14., 21, 28. dana izmedu prezivjelih i umrlih bolesni-
ka (p<0,05), dok je broj trombocita bio nizi u umrlih bole-
snika. Rezultati pokazuju da se je 4. dana hospitalizacije
broj trombocita snizio u objema skupinama bolesnika. Do
pada trombocita dolazi uslijed hemodilucije i poja¢anog
stvaranja mikroagregata, s tim da je broj trombocita bio
znacajno nizi u skupini B. Sedmoga dana broj tromboci-
ta raste zbog stimulacije reakcije akutne faze potaknute
upalom u objema skupinama. Maksimalni broj trombocita
postignut je 21. dana u skupini A, odnosno 14. dana u sku-
pini B. U bolesnika sa smrtnim ishodom je broj trombocita

E-mail: laboratorij@trauma.hr

P2-2
Vrijednosti hematoloskih parametara u

djece predskolske dobi

Pirija M, Simek S, Mujagi¢ R, Honovi¢ L

Medicinsko-biokemijski laboratorij, OB Pula, Pula, Hrvatska

Zaracionalnu interpretaciju laboratorijskih nalaza potreb-
no je poznavanje podrugja referentnih vrijednosti ili onih
preporucenih za odredenu skupinu ispitanika. Prema do-
kumentu “Harmonizacija laboratorijskih vrijednosti u po-
drucju hematologije” za hematoloske parametre u djece
do 7 godina starosti preporucena je uporaba referentnih
intervala prema literaturnim izvorima. Cilj istrazivanja bila
je usporedba izmjerenih vrijednosti s preporucenim re-
ferentnim vrijednostima hematoloskih parametara koje
i ina¢e rabimo u svakodnevnom radu. Ispitivanjem je

Haematology

A (32 patients with mild burns, <10% TBSA) and group
B (36 patients with moderate/severe burns, >10% TBSA).
Whole blood samples were obtained on days 1, 4, 7,
14, 21 and 28 of the injury (depending on the length of
hospital stay). Platelet count was determined on a Sysmex
XT-1800i hematology analyzer. Data were analyzed using
the Medcalc software. The level of significance was set
at p<0.05. On admission, platelet count did not differ
significnatly between group A and group B (p=0.1697).
On day 4, the values decreased in both groups, the decline
being more pronounced in group B (p=0.0003). From
day 7 to day 21, platelet count continued to rise in both
groups (p=0.0452; p=0.1995). Platelet count continued to
rise on day 21 in group A, but declined in group B, without
significant between group difference (p>0.10). On day 28,
platelet count declined in both groups (p>0.10). According
to outcome, a statistically significant difference in platelet
count between the survived and deceased patients was
recorded on days 1, 4, 7, 14, 21 and 28 (p<0.05). Platelet
count was lower in patients with lethal oucome. Study
results indicated a decline in platelet count on day 4 in
both groups of patients, attributable to hemodilution and
increased production of microaggregates, with a note that
platelet count was significantly lower in group B. Platelet
count rose on day 7 due to the acute phase reaction
stimulation by inflammation in both groups. The highest
platelet count was recorded in group A on day 21 and in
group B on day 14. In patients with lethal outcome platelet
count was lower throughout the monitoring period.

E-mail: laboratorij@trauma.hr

P2-2
Values of hematology parameters in

preschool children

Pirija M, Simek S, Mujagi¢ R, Honovi¢ L

Laboratory of Medical Biochemistry, Pula General Hospital, Pula, Croatia

For rational interpretation of laboratory test results it is
necessary to know the reference range or values recom-
mended for a particular group of subjects. The document
entitled Harmonization of laboratory values in hematol-
ogy recommends the use of reference intervals found
in the literature to express hematology parameters in
children younger than seven years of age. The aim of the
study was to compare the measured values with the rec-
ommended reference range of hematology parameters
used in our daily routine. The study included 462 children
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obuhvaceno 462 djece (242 djecaka i 220 djevojcica) ro-
dene 1999.i2000. godine s podrucja grada Pule i okolice,
koja su u laboratorij upucena zbog redovnog sistemat-
skog pregleda za upis u prvi razred osnovne skole. Svoj
djeci odredena je krvna slika na hematoloskom brojacu
Sysmex XT2000i (Sysmex Inc., Japan). lzmjerene vrijedno-
sti leukocita, eritrocita, hemoglobina, hematokrita, MCV,
MCH, MCHC, RDW, trombocita, MPV iskazane su srednjom
vrijednosti, medijanom, standardnom devijacijom, koefi-
cijentom varijacije. Odnos prema referentnim vrijednosti-
ma iskazan je znacajnoscu razlike (p).

Statistickom obradom podataka dobivene su slijedece vri-
jednosti izrazene medijanom: E=4,74x10'%/L, Hb=131 g/L,
Hct=0,376 I/L, MCV=794 fL, MCH=27,7 pg, MCH=347 g/L,
L=6,97x10%/L, Tr=307x10%/L, RDW=13,1%, MPV=9,7 fL. Utvr-
dena je statisticki znacajna razlika za sve izmjerene para-
metre u odnosu na referentne vrijednosti za ovu dobnu
skupinu (p<0,001). Vrijednosti svih izmjerenih hematolos-
kih parametara kretale su se unutar u literaturi preporu-
¢enih referentnih intervala za ovu dobnu skupinu, te iako
postoji statisticki znacajna razlika, klinicki znacajna razlika
nije potvrdena.

E-mail: laboratorij@obpula.hr

P3 - Koagulacija, P3-1 (UP1-1)
Odredivanje agregacije trombocita u djece
na Behringovom instrumentu Coagulation

Timer i referentni intervali
Paukovic-Sekuli¢ B, Salamunic |, Tandara L

Odjel za medicinsku laboratorijsku dijagnostiku, Klini¢ka bolnica Split,
Split, Hrvatska

Trombociti imaju vaznu ulogu u primarnoj hemostazi u
procesu adhezije, agregacije i stvaranja trombocitnog
ugruska. Agregacija trombocita in vitro izaziva se razli¢itim
trombocitno-stimuliraju¢im agonistima. Cilj ispitivanja je
bio odrediti referentne vrijednosti inducirane agregacije
trombocita kod djece pomoc¢u ADP (3 uM), adrenalina
(1,5 uM), kolagena (0,2 mg/mlL) i ristocetina (1,5 mg/mL)
na Behringovom instrumentu Coagulation Timer (BCT).
Analiza se zasniva na spektrofotometrijskom odredivanju
promjene ekstinkcije u standardiziranom uzorku plazme
bogate trombocitima (200x10°/L trombocita) kroz 10 min
na 405 nm. Promjenu ekstinkcije moguce je pratiti po-
mocu ispisa krivulje, a proporcionalna je brzini i velicini
agregacije trombocita u odnosu na plazmu siromasnu
trombocitima (PRP). Izrazava se u postotcima kao mak-
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(242 boys and 220 girls) from Pula and its surroundings,
born in 1999 and 2000. The children were referred to
the laboratory for the regular medical check-up prior to
school enrolment. Blood count was done on a Sysmex
XT2000i (Sysmex Inc., Japan) blood counter. The mea-
sured values of leukocytes, erythrocytes, hemoglobin,
hematocrit, MCV, MCH, MCHC, RDW, platelets and MPV
were expressed as mean, median, standard deviation and
coefficient of variation. The relation to reference values
was shown by the significance of difference (p). On statis-
tical data processing, the following values were obtained
(as expressed in median): E=4.74x10%/L ,Hb=131 g/L,
Hct=0.376 I/L, MCV=794 fL, MCH=27.7 pg, MCH=347 g/L,
L=6.97x10°%/L, PIt=307x10°/L, RDW=13.1%, and MPV=9.7 fL.
A statistically significant difference from reference values
for this age group was found for all measured parameters
(p<0.001).

The values of all measured hematology parameters were
within the recommended reference intervals for this age
group. In spite of the statistically significant differences,
no clinically significant difference was confirmed.

E-mail: laboratorij@obpula.hr

P3 - Coagulation, P3-1 (UP1-1)
Determination of platelet aggregation in
children on a Behring Coagulation Timer and

reference intervals

Paukovi¢-Sekuli¢ B, Salamuni¢ |, Tandara L

Department of Medical Laboratory Diagnosis, Split University Hospital,
Split, Croatia

Platelets have an important role in the mechanism of
primary hemostasis in the process of adhesion, aggrega-
tion and platelet clot formation. Aggregation inductors
can induce platelet aggregation. The aim of the study
was to determine reference intervals of induced platelet
aggregation in children by ADP (3 uM), adrenaline (1.5
puM), collagen (0.2 mg/mL) and ristocetin (1.5 mg/mL) on
a Behring Coagulation Timer (BCT). The assay is based
on spectrophotometric measurement of extinction
change in the standardization sample of platelet-rich
plasma (PRP) for 10 min at 405 nm. The change of extinc-
tion can be determined by the curve recording, which
is proportional to the rate and magnitude of aggrega-
tion (V__). Our study included 76 normal children aged
2-12 years freee from hemostasis disorder, with normal
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simalna agregacija (V__). U ispitivanje je bilo uklju¢eno
76 zdrave djece u dobi od 2 do 12 godina bez poreme-
¢aja hemostaze, s normalnim brojem trombocita (raspon
210-425x10%/L) i bez uzimanja lijekova koji bi inhibirali
funkciju trombocita. Referentni intervali (percentili 0,025
-0,975) za induciranu agregaciju trombocita su bili za ADP
68,6-92,3%, adrenalin 67,6-95,0%, kolagen 72,1-89,0% i
ristocetin 79,8-98,7%. Odredivanje inducirane agregaci-
je trombocita na BCT s razli¢itim agonistima je potpuno
automatizirana i vrlo precizna analiza, izvodi se s malim
volumenom plazme i standardiziranim brojem tromboci-
ta. Vazan je dijagnosticki parametar za utvrdivanje uzroka
krvarenja, procjenu disfunkcije trombocita i utjecaja lije-
kova na primarnu hemostazu.

E-mail: branka.paukovic-sekulic@st.htnet.hr

P3-2

Modifikacija testa STA-STACLOT APC-R za
dokazivanje Faktora V Leiden uporabom
omjera RAPC

Coen-Herak D, Milos M, Zadro R

Klini¢ki zavod za laboratorijsku dijagnostiku, Klini¢ki bolnicki centar
Zagreb, Zagreb, Hrvatska

Zbog visoke ucestalosti Faktora V Leiden (FVL) ispitivanje
rezistencije na aktivirani protein C (RAPC) sastavni je dio
analiza probiranja na trombofiliju. Pouzdani test za ispi-
tivanje RAPC u rutinskom radu mora biti osjetljiv i specifi-
¢an kako bi se smanjio broj molekularnih analiza za utvr-
divanje prisutnosti FVL. U testu STA-STACLOT APC-R (Dia-
gnostika Stago, Asnieres, Francuska) uzorci se analiziraju
samo u prisutnosti aktiviranog proteina C (APC), a rezul-
tati se izrazavaju kao vrijeme zgrusavanja u sekundama.
Cilj ovoga rada bio je prilagoditi izvorni test STA-STACLOT
APGC-R za koagulacijski analizator BCT (Dade Behring), uz
istodobno analiziranje uzoraka s i bez APC, te ispitati moze
li izrazavanje rezultata kao omjer RAPC omoguditi bolje
razlikovanje osoba s FVL od onih bez mutacije. U istrazi-
vanje je uklju¢eno 353 uzoraka plazme ispitanika koji su
bili upuceni u koagulacijski laboratorij zbog probiranja na
trombofiliju, od kojih je bilo 171 uzoraka plazme trudnica,
20 ispitanika na oralnoj antikoagulacijskoj terapiji (INR-
raspon: 1,36-4,66) i 15 ispitanika s lupus antikoagulantom.
Rezultati omjera RAPC usporedeni su s rezultatima analize
DNA za FVL. Dodatno je ispitan mogudi utjecaj razlic¢itih
aktivnosti proteina C (12,4-218,5%), proteina S (7,1-193,9%)
i FVIII:C (96-580%) na rezultate omjera RAPC. Analizom
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platelet count (range 210-425x10°/L) and not taking any
antiaggregation drugs or drugs that can cause inhibition
of platelet function. The reference intervals (0.025-0.975
percentiles) for induced aggregation were: ADP 68.6-
92.3%, adrenaline 67.6-95.0%, collagen 72.1-89.0%, and
ristocetin 79.8-98.7%. Accordingly, determination of in-
duced platelet aggregation on BCT through aggregation
inductors is a fully automated and high precision analysis.
The analysis is performed on a small sample volume with
standardized platelet count. Induced platelet aggregation
is an important analysis for detecting the risk of bleeding,
platelet dysfunction and effects of antiplatelet drugs on
primary hemostasis.

E-mail: branka.paukovic-sekulic@st.htnet.hr

P3-2
Improvement of STA-STACLOT APC-R test for
detection of Factor V Leiden by use of APCR

ratio

Coen-Herak D, Milos M, Zadro R

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

Activated protein C resistance (APCR) has become a well-
established part of the thrombophilia screening profile in
most laboratories due to the high frequency of Factor V
Leiden (FVL). The goal of every coagulation laboratory is
to find a reliable screening test for the detection of ac-
tivated protein C resistance (APCR) that will be suitable
for routine work and that will at the same time reduce
the need of genetic testing for Factor V Leiden (FVL). In
the original STA-STACLOT APC-R Test (Diagnostika Stago,
Asnieres, France) samples are only analyzed in the pres-
ence of APC and results are expressed as clotting time
in seconds. The objectives of our study were to adapt
the original STA-STACLOT APC-R Test for the BCT (Dade
Behring) coagulation analyzer by testing the samples si-
multaneously with and without APC, and to investigate
whether the expression of results as APCR ratio can better
discriminate FVL carriers from non-carriers. We tested 353
plasma samples from patients who were referred to our
laboratory for thrombophilia screening. Among them,
we analyzed plasma samples from 171 pregnant women,
20 patients receiving oral anticoagulants (INR range:
1.36-4.66) and 15 lupus anticoagulant positive patients.
Results of APCR ratios were compared with DNA analysis

Biochemia Medica 2006;16(Suppl 1):51-5268

S105



P3-2

Koagulacija

DNA FVL je dokazan u 47 ispitanika (42 heterozigota i 5
homozigota). Utvrdenom grani¢nom vrijednos¢u od 1,81
za omjer RAPC (osjetljivost i specifi¢cnost 100%), omogu-
¢eno je potpuno razlikovanje heterozigota za FVL (omjer
RAPC: 1,20-1,81) od zdravih ispitanika (omjer RAPC: 1,90-
5,42), dok su izvornom metodom dobivena 2 lazno po-
zitivna i 8 lazno negativnih rezultata (osjetljivost 95,2% i
specifitnost 97,2%). Nije utvrdena interferencija oralne
antikoagulacijske terapije, razlic¢itih aktivnosti proteina
C, proteina Si FVIII:C te lupus antikoagulanta na rezultate
omjera RAPC.

E-mail: desireecoen@yahoo.com

P3-3

Korelacija APTV odredenog reagensima
Pathromtin SLi Dade Actin FS na
analizatoru Berichrom Coagulation System i
reagensom STA Cephascreen na analizatoru
STA Compact

Derek L, Zivkovi¢ M, Hasperger D, Sprajc N, Radovci¢ M, Romi¢ Z

Klini¢ki zavod za laboratorijsku dijagnostiku, Klini¢ka bolnica Dubrava,
Zagreb, Hrvatska

Aktivirano parcijalno tromboplastinsko vrijeme (APTV),
probirni je test za pradenje unutarnjeg puta zgrusavanja
krvi, kao i za prac¢enje heparinskog lije¢enja. Reagensima
Pathromtin SL i Dade Actin FS na analizatoru Berichrom
Coagulation System (BCS) i reagensom STA Cephascreen
na analizatoru STA Compact usporedno je odreden APTV
u 100 razli¢itih uzoraka svjeze plazme te ispitana korelaci-
ja vrijednosti odredenih u istom uzorku izmedu reagensa
Pathromtin SL i Dade Actin FS na analizatoru BCS, reagen-
sa Pathromtin SL na analizatoru BCS i STA Cephascreen
na STA analizatoru Compact, te reagensa Dade Actin FS
na analizatoru BCS i STA Cephascreen na analizatoru STA
Compact. Cilj je bio ispitati koliko su vrijednosti odredene
u istim uzorcima reagensima Pathromtin SL i Dade Actin
FS (Dade Behring) i reagensom STA Cephascreen (Diagno-
stica Stago) medusobno usporedive. Ispitano je 100 uzo-
raka svjeze plazme zdravih osoba i osoba izloZenih lijece-
nju heparinom ili njegovim derivatima. Vrijednosti APTV
odredene su koagulometrijskom metodom usporedno
pomocu sva tri reagensa i na oba analizatora neposred-
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for FVL. Additionally, we tested the possible influence of
different protein C levels (12.4-218.5%), protein S levels
(7.1-193.9%) and FVIII:C levels (96-580%) on the APCR
ratio. By DNA analysis, we identified 47 carriers of FVL (42
heterozygotes and 5 homozygotes). Using a cut-off value
of 1.81 for APCR ratio (100% sensitivity and specificity),
we detected no overlaps between heterozygotes for FVL
(APCR ratio: 1.20-1.81) and normal subjects (APCR ratio:
1.90-5.42), as compared to 2 false positive and 8 false
negative results obtained by using the original method
(95.2% sensitivity and 97.2% specificity). No interference
of oral anticoagulant therapy, lupus anticoagulant and
different levels of protein C, protein S and FVIII:C with
APCR ratio was observed.

E-mail: desireecoen@yahoo.com

P3-3

Correlation of aPTT determined with
Pathromtin SL and Dade Actin FS reagents
on Berichrom Coagulation System analyser
and STA Cephascreen reagent on STA

Compact analyser
Derek L, Zivkovi¢ M, Hasperger D, Sprajc N, Radovci¢ M, Romi¢ Z

Clinical Institute of Laboratory Diagnosis, Dubrava University Hospital,
Zagreb, Croatia

Activated partial thromboplastin time (@PTT) is a screen-
ing test of the intrinsic coagulation pathway and also a
test to monitor heparin therapy. Using Pathromtin SL
and Dade Actin FS reagents on a Berichrom Coagulation
System (BCS) analyzer and STA Cephascreen reagent on
a STA Compact analyzer we measured aPTT in parallel
in 100 different fresh plasma samples. We investigated
correlation between the values obtained with Pathrom-
tin SL and Dade Actin FS reagents on a BCS analyzer,
Pathromtin SL on a BCS analyzer and STA Cephascreen
reagent on a STA Compact analyzer, and with Dade Ac-
tin FS on a BCS analyzer and STA Cephascreen reagent
on a STA Compact analyzer. Our aim was to investigate
whether the aPTT values obtained with Pathromtin SL
and Dade Actin FS (Dade Behring) and with STA Cephas-
creen reagent (Diagnostica Stago) were comparable. The
study included 100 fresh plasma samples from healthy
individuals and patients on heparin or heparin deriva-
tive therapy. The values of aPTT were analyzed in parallel
with all three reagents on both analyzers immediately
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no nakon donosenja materijala u koagulacijski laboratorij.
Usporedbom rezultata dobivenih pomocu Pathromtin SL
i Dade Actin FS dobiven je koeficijent korelacije 0,9507
(p<0,05), za Dade Actin FS i STA Cephascreen 0,9325
(p<0,05), a za rezultate dobivene pomocu Pathromtin SL i
STA Cephascreen 0,8848 (p<0,05). Linearnom regresijom
dobiveni su slijedeci koeficijenti determinacije: 0,9035 za
Pathromtin SL i Dade Actin FS, 0,8672 za Dade Actin FS i
STA Cephascreen, te 0,7788 za Pathromtin SL i STA Cep-
hascreen. Ispitivanje je pokazalo da najbolje medusobno
koreliraju vrijednosti dobivene reagensima Pathromtin SL
i Dade Actin FS, dok najslabije koreliraju vrijednosti dobi-
vene reagensima Pathromtin SLi STA Cephascreen, iako je
korelacija i dalje jaka. Unato¢ dobivenim rezultatima, od-
nosno visokim korelacijama i jakoj linearnoj povezanosti,
iz prakti¢nog iskustva ne preporuca se bolesnike izlozene
heparinskom lijecenju istodobno pratiti razli¢itim reagen-
sima zbog razli¢ite osjetljivosti reagensa prema heparinu i
heparinskim derivatima.

E-mail: Idjerek@kbd.hr

P3-4

Ispitivanje poremecaja primarne hemostaze
uporabom analizatora funkcije trombocita
PFA-100

Milo$ M, Coen-Herak D, Zadro R

Klini¢ki zavod za laboratorijsku dijagnostiku, Klini¢ki bolnicki centar
Zagreb, Zagreb, Hrvatska

Analizator funkcije trombocita PFA-100 (Dade Behring) je
specifi¢ni instrument za jednostavno, brzo i kvantitativno
ispitivanje kapaciteta primarne hemostaze in vitro. Nacelo
rada instrumenta se temelji na adheziji i agregaciji trom-
bocita oponasanjem in vivo uvjeta fizioloske brzine pro-
toka krvi u arterijama u prisutnosti kolagena i adrenalina
(CEPI), te kolagena i ADP (CADP), pricem se mjeri vrijeme
nastanka trombocitnog ugruska (CT). Ciljevi ovoga istrazi-
vanja bili su utvrdivanje referentnih intervala za CEPI-CT i
CADP-CT te usporedba rezultata CEPI-CT i CADP-CT s uo-
bi¢ajenim metodama za ispitivanje primarne hemostaze:
vremenom krvarenja po lvyju, odredivanjem aktivnosti
von Willebrandova faktora (VWF:RCo) i antigene kompo-
nente (VWF:Ag), te agregacijom trombocita (PA) pomocu
ADP, adrenalina i ristocetina. Mjerenjem na PFA-100, koje
je provedeno u uzorcima pune citratne krvi (0,105 M Na
citrat) 44 zdrava ispitanika utvrdeni su referentni interva-
li: 80-160 s za CEPI-CT i 60-120 s za CADP-CT. Ukupno je

Coagulation

upon the receipt in coagulation laboratory. The method
of determination was coagulometry. The correlation
coefficient for the results obtained was 0.9507 (p<0.05)
for Pathromtin SL and Dade Actin FS, 0.9325 (p<0.05) for
Dade Actin FS and STA Cephascreen, and 0.8848 (p<0.05)
for Pathromtin SL and STA Cephascreen. The coefficients
of regression obtained by linear regression analysis were:
0.9035 for Pathromtin SL and Dade Actin FS, 0.8672 for
Dade Actin FS and STA Cephascreen, and 0.7788 for Path-
romtin SL and STA Cephascreen. Our study showed the
best correlation between Pathromtin SL and Dade Actin
FS reagents. The lowest yet rather strong correlation co-
efficient was obtained on comparing Pathromtin SL and
STA Cephascreen reagents. Despite the results obtained,
i.e. strong correlations and strong linear connection, from
practical experience it is not recommendable to monitor
patients on heparin therapy simultaneously with differ-
ent reagents because of the different reagent sensitivity
to heparin and heparin derivatives.

E-mail: Idjerek@kbd.hr

P3-4
Laboratory evaluation of primary
hemostasis on a PFA-100 platelet function

analyzer

Milo$ M, Coen-Herak D, Zadro R

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

Platelet Function Analyzer PFA-100 (Dade Behring) has
recently been developed as a quantitative, simple and
rapid method for the investigation of primary hemo-
stasis in vitro. It simulates in vivo platelet adhesion and
aggregation by measuring high shear stress dependent
platelet plug formation which occurs on collagen/epi-
nephrine (CEPI) or collagen/ADP (CADP) membranes and
is expressed as closure time (CT). The aims of the present
study were to establish the reference intervals for CEPI-CT
and CADP-CT, and to compare the performance of PFA-
100 CTs with traditional methods for the investigation of
primary hemostasis: bleeding time, measurement of VW-
Factivity (VWF:RCo), VWF antigen (VWF:Ag), and platelet
aggregation (PA) with ADP, epinephrine, and ristocetin.
Whole blood anticoagulated with buffered 0.105 M so-
dium citrate was obtained from 44 normal volunteers
and from 197 patients undergoing evaluation for primary
hemostasis disorders. The reference interval (mean=+SD)

Biochemia Medica 2006;16(Suppl 1):51-5268

S107



P3-4

Koagulacija

laboratorijski obradeno 197 ispitanika zbog sumnje na
poremecaj primarne hemostaze, te je napravljena korela-
cija PFA-100 s VWF:RCo (r=-0,5091 za CEPI; r=-0,5649 za
CADP) i s VWF:Ag (r=-0,4003 za CEPI; r=-0,5223 za CADP).
Logaritamskom transformacijom dobivena je jaca korela-
cija s VWF:RCo (r=-0,6423 za CEPI; r=-0,7403 za CADP), kao
i s VWF:Ag (r=-0,4879 za CEPI; r=-0,6117 za CADP). Ispiti-
vanjem korelacije vremena krvarenja po Ivyju s PFA-100
dobiveni su bolji rezultati (r=-0,4291 za CEPI; r=-0,5614 za
CADP) nego s VWF (r=-0,2216 za VWF:RCo; r=-0,1590 za
VWEF:Ag). Potpuno podudaranje rezultata izmedu PFA-100
i ispitivanja PA (oba rezultata patoloska ili oba normalna)
dobiveno je u 94/162 (58%) ispitanika. U skupini od 96 is-
pitanika s normalnim nalazom PA, u 72 (75%) je dobiven
normalan rezultat za CEPI-CT i CADP-CT, u 13 (13,5%) is-
pitanika dobiven je barem jedan patoloski nalaz na PFA-
100, dok su oba patoloska rezultata dobivena u 11 (11,5%)
ispitanika. Od 66 ispitanika s patoloskim vrijednostima PA
s najmanje jednim agonistom, oba patoloska rezultata na
PFA-100 nadena su u 22 (33,3%) ispitanika, barem jedan
normalan rezultat dobiven je u 15 (22,7%) ispitanika, a oba
normalna nalaza su dobivena u 29 (44,0%) ispitanika. U
zaklju¢ku, normalan nalaz CEPI-CT i CADP-CT ne moze is-
kljuciti sve poremecaje primarne hemostaze zbog izrazite
slozenosti primarne hemostaze te velikog broja razlicitih
poremecaja funkcije trombocita.

E-mail: marijamilos 1@yahoo.com

P3-5
Predvidanje stupnja deficita FVIIl analizom
reakcijskih krivulja za APTV

Milo$ M, Coen-Herak D, Zadro R

Klini¢ki zavod za laboratorijsku dijagnostiku, Klini¢ki bolnicki centar
Zagreb, Zagreb, Hrvatska

Na modernim koagulacijskim analizatorima APTV ne
predstavlja samo broj, nego skup foto-optickih podataka
u obliku reakcijske krivulje. U ovom radu napravljena je
kvantitativna analiza reakcijskih krivulja za APTV na ana-
lizatoru Behring Coagulation Timer (BCT) te je pomocu
dobivenih parametara ispitana mogucnost predvidanja
stupnja deficita FVIII. U uzorcima plazme 38 zdravih ispita-
nika i 87 bolesnika s hemofilijom A izmjeren je APTV (Actin
FS) uporabom dviju metoda procjene reakcijske krivulje:
zadana promjena apsorpcije (fixed absorbance, APTV-FA) i
tocka infleksije (point of inflexion, APTV-PI). Zatim su izra-
Cunati slijededi parametri: delta-APTV (DaPTT) kao razli-

Biochemia Medica 2006;16(Suppl 1):S1-5268

Coagulation

was found to be 80-160 s for CEPI-CT, and 60-120 s for
CADP-CT. The PFA-100 CTs were correlated to VWF:RCo
(r=-0.5091 for CEPI; r=-0.5649 for CADP), and to VWF:Ag
(r=-0.4003 for CEPI; r=-0.5223 for CADP). With logarithmic
transformation of data, we obtained an even stronger
correlation to VWF:RCo (r=-0.6423 for CEPI; r=-0.7403 for
CADP), as well as to VWF:Ag (r=-0.4879 for CEPI; r=-0.6117
for CADP). Bleeding times were correlated much better to
PFA-100 CTs (r=0.4291 for CEPI; r=0.5614 for CADP) than
to plasma VWF levels (r=-0.2216 for VWF:RCo; r=-0.1590
for VWF:Ag). The overall agreement (both normal or both
abnormal) between PFA-100 and PA was 94/162 (58%).
In the group of 96 patients with normal PA results, both
normal CTs were found in 72 (75%), at least one abnormal
CT in 13 (13.5%), and both abnormal CTs in 11 (11.5%) pa-
tients. Among 66 patients with at least one abnormal PA
result, both abnormal CTs were observed in 22 (33.3%), at
least one normal CT in 15 (22.7%) and both normal CTs in
29 (44.0%) patients. In conclusion, normal CTs could not
exclude all primary hemostasis disorders, probably due
to the large number and variety of platelet defects.

E-mail: marijamilos1@yahoo.com

P3-5
Is it possible to predict the degree of FVIII
deficiency from aPTT waveform analysis on a

Behring Coagulation Timer (BCT)?
Milo$ M, Coen-Herak D, Zadro R

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

With modern coagulation instruments, every aPTT result
is not just a number but a collection of photo-optical
data in the form of reaction curve. We performed a quan-
titative aPTT waveform analysis to see whether it was
possible to detect the degree of FVIII deficiency using pa-
rameters from this analysis. We measured aPTT (Actin FS)
in 38 normal subjects and 87 hemophilia A patients on a
Behring Coagulation Timer, with two different evaluation
modes: fixed absorbance (FA) and point of inflexion (PI).
Additionally, we calculated delta-aPTT (DaPTT) as aPTT-PI
minus aPTT-FA and aPTT-slope ratio (@PTTSR) as the ratio
between DaPTT and aPTT-FA. FVIII activity was measured
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ka izmedu APTV-Pli APTV-FA, i APTV-omjer (@aPTTSR) kao
omjer izmedu DaPTT i APTV-FA. U uzorcima bolesnika s
hemofilijom izmjerena je aktivnost FVIII, izvren probir na
prisutnost inhibitora, te je u slucaju pozitivnog rezultata
odreden njihov titar. Bolesnici s hemofilijom su prema ak-
tivnosti FVIII podijeljeni u 4 skupine (H1-H4) te prema re-
zultatu probira na prisutnost inhibitora u skupinu s nega-
tivnim inhibitorima (11) i skupinu s pozitivnim inhibitorima
(12). Nadena je statisticki znacajna razlika (p<0,05) u vrijed-
nostima DaPTT i aPTTSR izmedu zdravih ispitanika i bole-
snika s hemofilijom, kaoiizmedu skupina H1-H4,tel1i12.U
zdravih ispitanika dobivene su slijedece vrijednosti (sred-
nja vrijednost + SD): DaPTT=4,24+1,11; aPTTSR=0,16+0,03,
a u bolesnika s hemofilijom DaPTT=20,03%11,47, aPTT-
SR=0,33%0,14. Slijededi rezultati dobiveni su u pojedina¢-
nim skupinama: H1 (n=41, FVIII <0,01) DaPTT=29,4848,62,
aPTTSR=0,44+0,13; H2 (n=12, FVII=0,01-0,05) DaP-
TT=17,5145,87, aPTTSR=0,29+0,09; H3 (n=24, FVIII=0,05-
0,30) DaPTT=10,25+4,18, aPTTSR=0,23+0,05; H4 (n=10,
FVI1=0,30-0,50) DaPTT=7,75+1,19, aPTTSR=0,19+0,04; I1
(n=48) DaPTT=17,83+12,19, aPTTSR=0,30+0,14, 12 (n=21)
DaPTT=28,06+6,61, aPTTSR=0,42+0,13. Prema ovim rezul-
tatima vrijednosti DaPTT >6,5 omogucavaju razlikovanje
izmedu zdravih ispitanika i bolesnika s hemofilijom (osjet-
ljivost 94,7%, specificnost 100%), dok vrijednosti DaPTT
>17,7 razlikuju bolesnike s inhibitorom i bez njega (osjetlji-
vost 95,5%, specificnost 64,7%).

E-mail: marijamilos 1@yahoo.com

P3-6
Usporedivost rezultata D-dimer testova
s referentnom metodom VIDAS D-Dimer

Exclusion AS
Parag @', Sokoli¢ I2,

Zavod za klinicku kemiju, KB Merkur, Zagreb, Hrvatska
2Zavod za medicinsko-laboratorijsku dijagnostiku, OB Sveti Duh,
Zagreb, Hrvatska

Rezultati D-dimera odredeni razlicitim komercijalnim
testovima u istom uzorku mogu se znacajno razlikovati,
$to vjerojatno proizlazi iz razlicite reaktivnosti antitijela
prema razli¢itim monoklonskim antigenima. Cilj studije
bio je usporediti komercijalne D-dimer testove s auto-
matskom metodom ELISA VIDAS D-Dimer Exclusion kao
referentnom metodom. D-dimer odredivan je VIDAS D-
Dimer Exclusion (bioMerieux) ELISA testom na Mini VI-
DAS, NycoCard D-Dimer New testom na NycoCard Reader

Coagulation

by one-stage assay. FVIIl inhibitor screen was performed
and inhibitor concentrations were determined. Hemo-
philia patients were further divided into 4 groups (H1-H4)
according to FVIII activity, and into 2 groups according
to the presence (12) or absence (I1) of the inhibitor. Sig-
nificant differences (p<0.05) were found in DaPTT and
aPTTSR values between normal and hemophilia patients
as well as between H1 to H4 and I1 and 12 groups. In
normal and hemophilia patients the obtained results
(mean = SD) for DaPTT were 4.24+1.11 and 20.03+11.47,
and for aPTTSR 0.16£0.03 and 0.33%0.14, respectively.
Results in specific groups were as follows: group H1
(n=41, FVIIl <0.01) DaPTT=29.48+8.62, aPTTSR=0.44+0.13;
group H2 (n=12, FVII=0.01-0.05) DaPTT=17.51+5.87,
aPTTSR=0.29+0.09; group H3 (n=24, FVIII=0.05-0.30)
DaPTT=10.25+4.18, aPTTSR=0.23+0.05; group H4 (n=10,
FVIII=0.30-0.50) DaPTT=7.75+1.19, aPTTSR=0.19+0.04;
group 11 (n=48) DaPTT=17.83+12.19, aPTTSR=0.30+0.14,
group 12 (n=21) DaPTT=28.06+6.61, aPTTSR=0.42+0.13.
Based on these results, DaPTT values >6.5 and >17.7 al-
lowed for discrimination between normal subjects and
hemophilia patients (sensitivity 94.7%, specificity 100%),
and between patients with and without inhibitors (sensi-
tivity 95.5%, specificity 64.7%).

E-mail: marijamilos 1@yahoo.com
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Comparison of D-dimer assays with the
VIDAS D-Dimer Exclusion AS reference
method

Parag @', Sokoli¢ 12,

"Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

2Department of Medical Laboratory Diagnosis, Sveti Duh General
Hospital, Zagreb, Croatia

The numerical values obtanied with different D-dimer
assays vary widely. The variation is probably due to dif-
ferences in reactivity of various monoclonal antibodies.
The aim of the study was to compare D-dimer assays with
Vidas D-Dimer Exclusion as a reference method. All D-di-
mer assays were performed according to the manufactur-
ers’ instructions: VIDAS D-Dimer Exclusion (BioMerieux)
ELISA assay on a Mini VIDAS, NycoCard D-Dimer New
assay on a NycoCard Reader Il, Stratus CS D-Dimer assay
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II, Stratus CS D-Dimer testom (Dade Behring) na Stratus CS
i D-Dimer Plus (Dade Behring) testom na Sysmex CA 500.
Kalibratori i kontrolni uzorci bili su od istog proizvodaca
kao i reagensi.

Rezultati dobiveni pomocu VIDAS D-Dimer Exclusion:

za nisko i visoko koncentracijsko podrucje nepreciznost
(KV %) u seriji bila je 2,8-6,2, a iz dana u dan 3,9-5,3.
Netocnost

Bias = 0,024 mg/L, deklarirano 0,597 mg/L.

Bias = 0,35 mg/L, deklarirano 4,51 mg/L.

NycoCard D-Dimer New test

Nepreciznost iz dana u dan (KV %) bila je 9,9, a neto¢nost
je do 12%.

Stratus CS D-Dimer test

Za nisko i visoko koncentracijsko podrucje nepreciznost
(KV %) u seriji bila je 2,3-3,2.

D-Dimer Plus

Za nisko i visoko koncentracijsko podrucje nepreciznost
(KV %) u seriji je 0,65-0,84, a izdana u dan 1.0.
Netoc¢nost

Bias = 0,018 mg/L, deklarirano 0,61 mg/L.

Bias = 0,027 mg/L, deklarirano 4,20 mg/L.

Usporedba rezultata

Obrada rezultata ucinjena je pomocu statistickog pro-
grama SigmaStat. Rezultati pokazuju statisticki znacajan
stupanj linearne korelacije do koncentracije 5,1 mg/L.
VIDAS D-Dimer Exclusion — NycoCard D-Dimer New test
rs =0.93, p<0,001, n =30

VIDAS D-Dimer Exclusion - Stratus CS D-Dimer test rs =
0,91, p<0,001,n =30

VIDAS D-Dimer Exclusion — D-Dimer Plus rs = 0.92,
p<0,001, n =36

Korelacija do koncentracije 2,0 mg/L se pokazala takoder
statisti¢ki znac¢ajnom.

VIDAS D-Dimer Exclusion — NycoCard D-Dimer New test
rs=0,78, p<0,001,n =18

VIDAS D-Dimer Exclusion - Stratus CS D-Dimer test rs =
0,77, p<0,001, n =21

VIDAS D-Dimer Exclusion — D-Dimer Plus rs = 0,79,
p<0,001, n =26

Dobivena je dobra podudarnost rezultata razli¢itih D-di-
mer testova prema referentnoj metodi, narocito u nizem
koncentracijskom podrugju, sto ih Cini prihvatljivim u
rutinskom radu.

E-mail: gordana.parag@kb-merkur.hr
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(Dade Behring) on a Stratus CS and D-Dimer Plus (Dade
Behring) assay on a Sysmex CA 500.

Results obtained by VIDAS D-Dimer Exclusion:
reproducibility (CV%) in low and high concentration
within runs 2.8-6.2 and between runs 3.9-5.3.

Accuracy

Bias = 0.024 mg/L, target value 0.597 mg/L

Bias = 0.35 mg/L, target value 4.51 mg/L

NycoCard D-Dimer New test

Reproducibility (CV%) between runs 9.9 and accuracy
12%.

Stratus CS D-Dimer test

Reproducibility (CV%) in low and high concentration
within runs 2.3-3.2.

D-Dimer Plus

Reproducibility (CV%) in low and high concentration
within runs 0.65-0.84 and between runs 1.0.

Accuracy

Bias = 0.018 mg/L, target value 0.61 mg/L.

Bias = 0.27 mg/L, target value 4.20 mg/L

Data comparison

Statisticai analysis was done by SigmaStat statistical
software.

Results showed a statistically significant level of linear
correlation of up to 5.1 mg/L.

VIDAS D-Dimer Exclusion — NycoCard D-Dimer New assay
rs =0.93, p<0.001, n =30

VIDAS D-Dimer Exclusion — Stratus CS D-Dimer assay rs =
0.91, p<0.001, n =30

VIDAS D-Dimer Exclusion — D-Dimer Plus rs = 0.92,
p<0.001,n =36

A significant correlation was found even in lower
concentratios of up to 2.0 mg/L.

VIDAS D-Dimer Exclusion — NycoCard D-Dimer New assay
rs =0.78, p<0.001,n=18

VIDAS D-Dimer Exclusion — Stratus CS D-Dimer assay rs
=0.77, p<0.001, n = 21

VIDAS D-Dimer Exclusion — D-Dimer Plus rs = 0.79,
p<0.001,n =26

D-dimer assays demonstrated performances comparable
with those of VIDAS D-Dimer as a reference method,
and were found suitable for emergencies and individual
determination.

E-mail: gordana.parag@kb-merkur.hr
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P3-7
Utjecaj niskomolekularnog heparina
na globalne koagulacijske testove kod

bolesnika na hemodijalizi
Paukovi¢-Sekuli¢ B, Salamunic |, Tandara L

Odjel za medicinsku laboratorijsku dijagnostiku, Klinicka bolnica Split,
Split, Hrvatska

U lijecenju tromboembolijskih bolesti niskomolekularni
heparini (LMWH) imaju niz prednosti u odnosu na viso-
komolekularni nefrakcionirani heparin (UFH). Zbog ma-
njeg nespecifitnog vezanja na proteine plazme i endotel
LMWH imaju bolju bioraspoloZivost, ujednaceniju farma-
je potrebu za laboratorijskim ispitivanjem. Primarno se
izlu¢uju putem bubrega pa se kod bolesnika s kroni¢nim
zatajivanjem bubrega njihov eliminacijski poluzivot moze
povecati nekoliko puta, a time time i rizik za pojavu kr-
varenja. Cilj studije je bio ispitati farmakokinetiku LMWH
fragmina i njegov utjecaj na rezultate globalnih koagula-
cijskih testova PV, APT omjera i fibrinogena. U ispitivanje
je ukljué¢eno 10 bolesnika (3 Z i 7 M) na kroni¢noj hemo-
dijalizi (HD). Prije HD bolesnici su primili fragmin intra-
venski u dozi od 40 1U/kg. Uzorci krvi vadeni su Cetiri puta
tijekom 48 sati: prije HD i injekcije fragmina, 2 sata nakon
pocetka HD, nakon 4 sata HD i nakon 48 sati prije slijedece
HD. Aktivnost PV, APT omjera i koncentracija fibrinogena
odredeni su koagulacijskom metodom, a koncentracija
fragmina kao anti-faktor Xa aktivnost izrazena u 1U/mL
kromogenom metodom Dade Behringovim testovima na
instrumentu Behring Coagulation Timer Version 1,7 (BCT).
Vrijednosti fragmina prije HD su bile 0,08 IU/mL (raspon
0,07-0,17), nakon 2 sata 0,43 IU/mL (raspon 0,16-0,82), na-
kon 4 sata 0,20 IU/mL (raspon 0,08-0,60) i prije slijedece
HD 0,08 IU/mL (raspon 0,06-0,10). Smanjenje aktivnosti PV
za 12% i porast APT omjera za 22,7% nakon 2 sata HD u
odnosu na pocetne vrijednosti bili su jo$ uvijek unutar re-
ferentnih intervala. Koncentracija fibrinogena je bila veca
za 20,4% i povecavala se tijekom HD. Vrijednosti PV, APT
omijera, fibrinogena i anti-faktor Xa nakon 48 sati odgova-
raju pocetnim vrijednostima prije injekcije fragmina. Za-
kljucuje se kako primijenjena doza fragmina ne predstavlja
rizik za pojavu krvarenja za vrijeme i nakon HD, a sigurno
sprjecava trombozu u izvantjelesnom protoku krvi.

E-mail: branka.paukovic-sekulic@st.htnet.hr
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P3-7
Impact of low molecular weight heparin on
the results of global coagulation assays in

hemodialysis patients
Paukovi¢-Sekuli¢ B, Salamunic |, Tandara L

Department of Medical Laboratory Diagnosis, Split University Hospital,
Split, Croatia

Low molecular weight heparins (LMWH) have several
advantages over unfractionated heparin (UFH) in
the treatment of thrombosis. Unlike UFH, LMWHs
have excellent bioavailability as the result of reduced
nonspecific binding to plasma proteins and endothelium.
Their pharmacokinetics is more uniform leading to a
predictable response in most patients without the need
of laboratory monitoring. LMWHs are cleared primarily by
renal excretion. In patients with chronic renal failure, the
elimination half-life may increase several-fold, thus also
the risk of bleeding. The aim of the study was to evaluate
the pharmacokinetics of the LMWH fragmin after a bolus
dose as an anticoagulant during a 48-h period and its
impact on the results of global coagulation assays PT,
APT R and fibrinogen. We examined 10 patients (3 female
and 7 male) on chronic hemodialysis (HD). The patients
received a single bolus dose of fragmin of 40 1U/kg before
HD. Blood samples were collected four times during a 48-
h period: before HD, and at 2 h, 4 h and 48 h of HD. PT, APT
R and fibrinogen were determined by the coagulation
method, and anti-factor Xa activity was determined by
the chromogenic method. Anti-factor Xa levels: before
HD 0.08 IU/mL (range 0.07-0.17); at 2 h of HD 0.43 |U/mL
(range 0.16-0.82); at 4 h of HD 0.20 IU/mL (range 0.08-
0.60), and at 48 h of HD 0.08 IU/mL (range 0.06-0,.0). At 2
h of HD, the activity of PT decreased from initial levels by
12%; APT R increased by 22.7%; fibrinogen concentration
increased by 20.4% and stayed so throughout HD. PT,
APT R, fibrinogen and anti-factor Xa activities returned to
initial levels after 48 h of HD. The dose of fragmin used
in the study was found to be safe considering the risk of
bleeding during and after HD, and effective in preventing
extracorporeal circuit thrombosis.

E-mail: branka.paukovic-sekulic@st.htnet.hr
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Funkcija trombocita u trudnodi: usporedba
analizatora PFA-100 i standardne metode
agregacije trombocita

Rai¢ B', Margetic S', Kosec V2

'Odsjek za hematologiju i koagulaciju, KB Sestre milosrdnice, Zagreb,
Hrvatska
2Klinika za ginekologiju i porodnistvo, KB Sestre milosrdnice, Zagreb,
Hrvatska

Trudnoda je stanje u kojem je fizioloski prisutna poveca-
na reaktivnost trombocita kao rezultat pojacanog lucenja
trombocita i opce hiperkoagulabilnosti krvi. U ovom smo
ispitivanju kao ispitanike ciljano odabrali trudne zene u
svrhu procjene klini¢cke primjene PFA-100 u stanju hipe-
ragregabilnosti trombocita. Analizator funkcije tromboci-
ta (PFA-100, Dade Behring) procjenjuje in vitro primarnu
hemostazu u punoj krvi upotrebom test kaseta oblozenih
agonistima trombocita: kolagen/epinefrin (KOL/EPI) ili
kolagen/adenozin difosfat (KOL/ADP). Cilj je bio uspore-
diti rezultate funkcije trombocita ispitane analizatorom
PFA-100 (puna krv) i standardnom metodom agregacije
trombocita prema Bornu (plazma) u trudnica. U ispitiva-
nje je bilo uklju¢eno 47 trudnica Zivotne dobi 19-44 godi-
na i gestacijske dobi 33-41 tjedan. Uz pretragu agregacije
trombocita u svih trudnica odredeni su: broj trombocita,
APTV, PV, fibrinogen, TV, test fibrinolize. Rezultati su izra-
zeni kao medijan i raspon. Zabiljezeni su slijedeci rezul-
tati: broj trombocita 198x10°/L (134-399x10°/L), APTV 26 s
(23-35s), PV 137% (105-150%), TV 17 s (13-19 s), fibrinogen
6,5 g/L (3,5-8,9 g/L), fibrinoliza 210 min (90-210 min). PFA-
100: KOL/EPI 101,5 s (66-237 s), KOL/ADP 79 s (61-127 s).
Standardna metoda agregacije trombocita: ADP 72,8%
(19-88%), KOL 72,4% (23-95%), EPI 74,9% (23-86%). Podu-
darnost rezultata dviju metoda iznosila je 91,5% (43/47), a
8,5% (4/47) rezultata pokazalo je neslaganje. U dva od 47
rezultata pokazana je smanjena agregabilnost trombo-
cita mjerena pomocu PFA-100 (KOL/EPI 147 5,237 s; KOL/
ADP 102 5,127 s) uz pojacanu agregabilnost trombocita
standardnom metodom agregacije (ADP 86%,88%; KOL
86%,88%); EPI 83%,85%). U dva nepodudarna rezultata vri-
jednosti PFA-100 bile su normalne (KOL/EPI 825,110 s; COL/
ADP 705,76 s), a agregacija trombocita u plazmi smanjena
(ADP 19%,33%, KOL 30%,36%, EPI 23%,33%). Usporedba
rezultata dviju metoda potvrdila je klini¢ku primjenjivost
PFA-100 u procjeni funkcije trombocita u stanjima njiho-
ve pojacane agregabilnosti. U usporedbi sa standardnom
metodom agregacije trombocita u plazmi PFA-100 je teh-
ni¢ki manje zahtjevna metoda, puna krv bolje odrazava in
vivo uvjete, a rezultati su dostupni u kraéem vremenu.
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Platelet function in pregnancy: comparison
of PFA-100 analyzer and standard method of
platelet aggregation

Rai¢ B', Margetic S', Kosec V2

'Division of Hematology and Coagulation, Sestre milosrdnice University
Hospital, Zagreb, Croatia

2University Department of Gynecology and Obstetrics, Sestre
milosrdnice University Hospital, Zagreb, Croatia

Pregnancy is a state in which physiologically increased
platelet reactivity is present as the result of enhanced
platelet secretion and general blood hypercoagulability.
In this study, pregnant women were included to evaluate
the clinical utility of PFA-100 in the state of platelet hyper-
aggregability. Platelet function analyzer (PFA-100, Dade
Behring) evaluates in vitro primary hemostasis in whole
blood using test cartridges coated with platelet agonists:
collagen/epinephrine (COL/EPI) or collagen/adenosin
diphosphate (COL/ADP). The aim was to compare results
of platelet function as assessed by the PFA-100 (whole
blood) and standard method of platelet aggregation ac-
cording to Born (plasma) in pregnant women. The study
included 47 pregnant women aged 19-44, gestational
age 33-41 weeks. In addition to platelet aggregation
tests, platelet count, aPTT, PT, fibrinogen and fibrino-
lysis test were also performed. Results are expressed as
median and range. The following results were recorded:
platelet count 198x10°%/L (134-399x10°/L), APTT 26 s (23-35
s), PT 137% (105%-150%), TT 17 s (13-19 s), fibrinogen 6.5
g/L (3.5-8.9 g/L), fibrinolysis 210 min (90-210 min). PFA-
100: COL/EPI 101.5 s (66-237 s), COL/ADP 79 s (61-127 s).
Standard method of platelet aggregation: ADP 72.8% (19-
889%), COL 72.4% (23-95%), EPI 74.9% (23-86%). The agree-
ment between the two methods was 91.5% (43/47), while
8.5% (4/47) of the results showed discrepancies. Two of 47
results showed reduced platelet aggregation by PFA-100
(COL/EPI 147 5,237 s; COL/ADP 102 5,127 s) and increased
platelet aggregation by standard method of aggregation
(ADP 86%,88%; COL 86%,88%; EPI 83%,85%). Two discor-
dant results had normal PFA-100 values (COL/EPI 82 5,110
s; COL/ADP 70 s,76 s) and reduced standard platelet ag-
gregation (ADP 19%,33%; COL 30%,36%; EPI 23%,33%).
Accordingly, comparison of the results obtained by the
two methods confirmed the clinical utility of the PFA-100
in the assessment of platelet function in conditions of
their increased aggregability. In comparison with stan-
dard method of platelet aggregation in plasma, PFA-100 is
technically easer to perform, whole blood better reflects
in vivo conditions, and results are accessible in a shorter
period of time.
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Vrijednost odredivanja D-dimera kod

bolnicki lijecenih bolesnika

Sequlja D, Zovko V, Aleri¢ |
Klinika za plu¢ne bolesti Jordanovac, Zagreb, Hrvatska

D-dimer je kao osjetljiv biljeg uklju¢en u dijagnosticki al-
goritam tromboembolija. Samo negativan rezultat D-di-
mera dobiven visoko ili umjereno osjetljivim testom moze
se uz klinicku vjerojatnost rabiti za isklju¢enje tromboem-
bolije, ali je specifi¢cnost takvih testova za plu¢nu emboliju
niska. Kako je samo negativan rezultat koristan u donose-
nju klinicke odluke, udio bolesnika s negativnim rezulta-
tom u skupini kod koje je isklju¢ena tromboembolija (tj.
specificnost) odreduje klinicku vrijednost testa.

Cilj rada bio je ispitati vrijednost odredivanja D-dimera
u bolnickoj skupini bolesnika. Ispitivanje je provedeno u
okviru uobicajene obrade bolesnika koji su bili na bolni¢-
kom lije¢enju. Ispitali smo 76 bolesnika, 46 muskaraca i 30
Zena u dobi od 22 do 85 godina. Koncentracija D-dimera
odredivana je Vidas D-dimer testom. Od ukupnog broja
samo je 16 (21%) bolesnika imalo koncentracije D-dimera
ispod grani¢ne vrijednosti (0,5 mg/L FEU), dok je kod 60
(79%) bolesnika nadena povisena koncentracija D-dime-
ra. Tromboembolija je potvrdena kod 13 bolesnika, dok
su ostali bolesnici imali poviSene vrijednosti zbog mali-
gne bolesti (n=21), pneumonije (n=14), KOPB (n=4), poli-
traume (n=1). Najvise koncentracije zabiljeZzene su u sku-
pini politraume (16,5 mg/L). Kod bolesnika s embolijom
raspon vrijednosti je bio od 0,96 do 12,99 mg/L, kod ma-
ligne bolesti od 0,3 do 5,72 mg/L, a kod pneumonije od
0,64-3,73 mg/L. Zamijetili smo velik broj bolesnika s lazno
povisenim vrijednostima D-dimera u bolnic¢koj populaciji.
Razlog je vjerojatno veca ucestalost onih bolesti kod kojih
se nalaze povisene vrijednosti, kao i neprepoznate trom-
boembolije. Stoga je njegova uporaba u ovoj populaciji
ogranicena te odredivanje D-dimera ne treba rabiti kao
test probiranja, odnosno upitno je njegovo odredivanje
kod visoko rizi¢nih bolesnika - starije populacije, bolesni-
ka s malignom bolesti ili hospitaliziranih bolesnika.
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hospitalized patients

Sequlja D, Zovko V, Aleri¢ |
Jordanovac University Hospital for Lung Diseases, Zagreb, Croatia

D-dimer is a sensitive marker incorporated into the di-
agnostic algorithm of venous thromboembolism (VTE).
Only normal D-dimer concentration measured with a
high sensitivity or moderate sensitivity can rule out VTE
with low to intermediate clinical probability. Therefore,
the specifity of highly sensitive D-dimer assays for pulmo-
nary embolism is low. Since only negative D-dimer results
are useful for clinical decision making, the proportion of
patients with negative results among those without a
thromboembolic disease (i.e. specificity) determines the
clinical usefulness of the test. We assessed the potential
utility of D-dimer testing in hospitalized patients. The
study was performed as part of regular investigations in
our hospital inpatients. We examined 78 hospitalized pa-
tients, 48 male and 30 female, age range 22-85. D-dimer
was analyzed by a sensitive ELISA (Vidas D-dimer). Of 78
study patients, only 16 (21%) had D-dimer concentration
below the predefined cutoff value (0.5 mg/L FEU). In 60
(79%) patients we found elevated D-dimer concentra-
tions. Thromboembolism (PE or DVT) was present in 13
patients, and the rest had elevated levels of D-dimer
due to cancer (n=21), pneumonia (n=14), COPD (n=4) and
polytrauma (n=1). The highest value was found in the
group with polytrauma (16.5 mg/L). In patients with pul-
monary embolism the values were 0.96-12.99 mg/L. In the
subgroup with cancer the D-dimer level ranged from 0.3
to 5.72 mg/L, and in patients with pneumonia from 0.64
to 3.73 mg/L. There were a high number of patients with
false-positive D-dimer tests, most likely due to the an in-
creased prevalence of comorbid diseases and inconspicu-
ous thrombosis in these patients. Thus, the usefulness of
this clinical test in this patient population is limited, sug-
gesting that D-dimer should not be used as a screening
test and is of questionable value in patients at a high risk
of false-positive results, i.e. in the elderly, cancer patients
and hospitalized patients.
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Procjena vrijednosti D-dimera u bolnickih
i ambulantnih bolesnika upotrebom dviju

metoda
VucemiloT, Krajaic¢-Karas G, Sturm D, Banovi¢ M

Klinika za tumore, Zagreb, Hrvatska

Testovi koji mjere D-dimere u plazmi primjenjuju se za-
dnjih deset-petnaest godina i spadaju u neinvazivnu
dijagnostiku venskog tromboembolizma (VTE). Noviji
testovi na osnovi metode ELISA imaju visoku negativnu
prediktivnu vrijednost u dijagnostici VTE. To¢nije re¢eno,
niski D-dimeri isklju¢uju duboku vensku trombozu (DVT).
Nasuprot tome, visoka koncentracija D-dimera cesto
moze zbuniti u dijagnozi. Cilj ovoga rada bio je usporedi-
ti visoke vrijednosti D-dimera (>500 ng/mL; >246 ug/L) i
klinicko-patolosko stanje bolesnika upotrebom dviju me-
toda: VIDAS D-Dimer Exclusion test i D-Dimer Plus (Dade
Behring). U 37 bolesnika D-dimeri u plazmi mjereni su
dvjema navedenim metodama (12 muskaraca i 25 Zena).
Klini¢ku dijagnozu bolesnici su ve¢ imali u trenutku odre-
divanja D-dimera ili je naknadno dobivena nakon daljnje
klinicke i laboratorijske obrade. Bolesnici sa sumnjom na
DVT upuceni su na obojeni dopler UZV ili CT. Sestoro (16%)
bolesnika s visokim D-dimerima imalo je DVT, cetvoro
(11%) bolesnika s visokim D-dimerima imalo je akutni po-
vrsinski tromboflebitis, desetoro (27%) bolesnika s viso-
kim D-dimerima imali su uznapredovalu malignu bolest,
u Sestoro (16,2%) bolesnika bio peti dan poslije operacije
zbog maligne bolesti, troje (8,1%) bolesnika je primalo je
adjuvantnu kemo- i radioterapiju, a ¢etvoro (10,8%) bole-
snika je bilo u stanju neposredno nakon operacije zbog
nemaligne bolesti. Cetvoro (10,8%) bolesnika je imalo ni-
ske D-dimere upotrebom obiju metoda. Jedan bolesnik je
imao niske D-dimere mjereno jednom metodom, a visoke
mjereno drugom metodom i DVT dokazanu pomocu CT.
Od ukupno 33 bolesnika koji su imali visoke D-dimere 22
(66%) ih je imalo malignu bolest. Zaklju¢eno je kako niski
D-dimeri uglavnom isklju¢uju DVT, dok visoki D-dimeri
trebaju usmijeriti daljnju klinicku obradu u smjeru maligne
bolesti, a potom za DVT.
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University Hospital for Tumors, Zagreb, Croatia

Plasma D-dimer tests as used for the last ten to fifteen
years are noninvasive tests for diagnosing venous throm-
boembolism (VTE). Recent tests based on the ELISA
method are a powerful tool with a high negative predic-
tive value in the diagnostic workout for VTE. More pre-
cisely, low D-dimer levels exclude deep vein thrombosis
(DVT). On the other hand, a high D-dimer concentration
may cause diagnostic confusion. The study was aimed at
comparing high D-dimer levels (>500 ng/mL; >246 pg/L)
and patient clinicopathologic status using the following
tests: VIDAS D-Dimer Exclusion Test and D-Dimer Plus
(Dade Behring). Using the above tests, plasma D-dimers
were measured in 37 patients (12 male and 25 female). At
the time of performing D-dimer measurement, the pa-
tients' underlying disease had already been diagnosed or
it was defined later upon subsequent clinical and labora-
tory testing. Patients suspected of DVT were referred for
either color Doppler US or CT.

Among 33 patients showing high D-dimer levels, six (16%)
had DVT, four (11%) had acute superficial thrombophle-
bitis, ten (27%) had advanced malignant disease, in six
(16.2%) patients it was day 5 after operation for malignant
disease, three (8.1%) were undergoing adjuvant chemo-
and radiotherapy, and four (10.8%) patients underwent
testing immediately after operation for a nonmalignant
disease. Both methods showed low D-dimer levels in four
(10.8%) patients. In one patient, one of the tests showed
low D-dimers, whereas the other showed high D-dimer
levels with DVT confirmed by CT. Of 33 patients showing
high D-dimer levels, 22 (66%) had a malignant disease. In
conclusion, low D-dimer levels may be sufficient to exclude
DVT on the one hand, whereas on the other hand high D-
dimer levels should primarily prompt further diagnostic
steps towards a malignancy, and then towards DVT.

E-mail: tihav@net.hr

S114



P3-11

Koagulacija

P3-11
Procjena epruveta tvrtke Terumo u

izvodenju pretraga zgrusavanja krvi
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2Klinicki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

Staklene epruvete tvrtke Terumo rabe se za laboratorijsko
uzorkovanje krvi za koagulacijske analize. Cilj studije bio
je usporediti plasti¢ne epruvete tvrtke Terumo i staklene
epruvete istog proizvodaca u izradi pretraga zgrusava-
nja krvi. Uzorci za koagulacijske pretrage podijeljeni su u
4 skupine s obzirom na terapiju bolesnika: bolesnici bez
terapije, bolesnici lije¢eni oralnom antikoagulacijskom
terapijom, bolesnici na niskomolekularnoj, te oni na viso-
komolekularnoj heparinskoj terapiji. Metode za odrediva-
nje PV, APTV i heparina postavljene su prema propisima
proizvodaca i prilagodene radu na analizatoru ACL8000
tvrtke Instrumentation Laboratory. Rezultati pokazuju vi-
sok stupanj korelacije kod bolesnika lije¢enih oralnom an-
tikoagulacijskom terapijom (R=0,99), niskomolekularnom
(R=0,93), te visokomolekularnom heparinskom terapijom
(R=0,97), dok bolesnici bez terapije pokazuju zadovolja-
vajuci stupanj korelacije za testove PV (R=0,86) i APTV
(R=0,80). Na temelju dobivenih rezultata za navedene pa-
rametre u ispitivanim uzorcima, kao i njihove statisticke
obrade zaklju¢ujemo da nema znacajnih razlika izmedu
staklenih i plasti¢nih epruveta tvrtke Terumo. Prethodne
su studije ukazale na vaznost vremenskog razmaka izme-
du uzorkovanja krvi i izrade pretrage. Dulja odgoda dovo-
di do znatne razlike u rezultatima pretraga na uzorcima iz
staklenih ili plasti¢nih epruveta. U nasoj je studiji najveca
odgoda izmedu uzorkovanja i izrade pretrage bila ograni-
¢ena na 180 minuta.
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Glass test-tubes produced by Terumo are used to collect
blood samples for coagulation analyses.

The aim of the study was to compare Terumo plastic and
glass test-tubes used to perform coagulation tests. Pa-
tient samples for coagulation tests were divided into four
groups according to therapy administered to patients:
no therapy, oral anticoagulant therapy, low-molecular
heparin therapy, and high-molecular heparin therapy.
Methods for PT, aPTT and heparin determination were
introduced according to the manufacturer’s instructions
and adapted for the Instrumentation Laboratory ACL8000
analyzer. Results showed a high degree of correlation
in patients on oral anticoagulant therapy (R=0.99), low-
molecular- (R=0.93) and high-molecular heparin therapy
(R=0.97), while subjects without therapy showed a sat-
isfactory degree of correlation for PT (R=0.86) and aPTT
(R=0.80) tests.

Based on the results of these tests and subsequent sta-
tistical processing, it was concluded that there were no
significant differences between the glass and plastic test-
tubes manufactured by Terumo.

Previous studies have shown the importance of the de-
lay between blood sampling and test performance. A
prolonged delay leads to a substantial difference in test
results between glass and plastic tubes. In our study, the
maximum delay was limited to 180 minutes.
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Usporedba PV, APTV, TV i fibrinogena na
koagulacijskim analizatorima Berichrom
Coagulation System i STA Compact
Zivkovi¢ M, Derek L, Hasperger D, Vukeli¢ D, Romi¢ Z

Klini¢ki zavod za laboratorijsku dijagnostiku, Klini¢ka bolnica Dubrava,
Zagreb, Hrvatska

Usporedena su cetiri koagulacijska parametra: protrom-
binsko vrijeme (PV, % i INR), aktivirano parcijalno trombo-
plastinsko vrijeme (APTV), trombinsko vrijeme (TV) i fibri-
nogen na koagulacijskim analizatorima Berichrom Coa-
gulation System (BCS) proizvodaca Dade Behring GmbH,
Marburg, Njemacka i STA Compact proizvodaca Roche
Diagnostics GmbH, Mannheim, Njemacka, koji se rabe u
svakodnevnom radu Klinickoga zavoda za laboratorijsku
dijagnostiku Klini¢ke bolnice Dubrava. BCS i STA Compact
visekanalni su automatski analizatori koji rabe metode
koagulometrije, fotometrije i imunoturbidimetrije. Cilj je
bio ispitati odnos vrijednosti navedenih parametara us-
poredno odredenih reagensima Dade Behring i Diagno-
stica Stago na analizatorima BCS i STA Compact. PV, APTV,
TV i fibrinogen odredeni su u 50 razli¢itih uzoraka svjeze
plazme zdravih osoba i osoba izloZenih oralnom antiko-
agulantnom ili heparinskom lije¢enju usporedno na oba
analizatora, neposredno nakon donosenja materijala u
koagulacijski laboratorij. Reagensi upotrebljeni na BCS bili
su Thromborel S, Pathromtin SL, BC Thrombin Reagent i
Multifibren U. Reagensi upotrebljeni na STA Compact bili
su STA Neoplastin Plus, STA Cephascreen, STA Thrombin i
STA Fibrinogen. Svi parametri odredeni su koagulometrij-
skom metodom, osim trombinskog vremena na BCS, koje
je odredeno fotometrijski pomoc¢u BC Thrombin Reagent.
ISI vrijednost za Thromborel S bila e 1,0 a za STA Neopla-
stin Plus 1,28. Usporedbom rezultata dobiveni su koefici-
jenti korelacije 0,9868 (p<0,05) za % PV; 0,9715 (p<0,05)
za INR; 0,8821 (p<0,05) za APTV; 0,8307 (p<0,05) za TV i
0,9674 (p<0,05) za fibrinogen. Linearnom regresijom do-
biveni su slijedeci koeficijenti determinacije: 0,9730 za %
PV, 0,8622 za INR, 0,7734 za APTV, 0,5841 za TV i 0,9350 za
fibrinogen. Korelacije za PV (%, INR) i fibrinogen visoko su
znacajne. Korelacija za APTV je jaka, kao i povezanost is-
pitana linearnom regresijom. Usporedivanjem vrijednosti
TV korelacija je takoder bila jaka, a linearnom regresijom
povezanost se pokazala umjerenom, no statisticki pri-
hvatljivom. Uzrok tome mogla bi biti razli¢itost metoda za
odredivanje trombinskog vremena na analizatorima BCS i
STA Compact ili pak razli¢ita osjetljivost reagensa. Ispitiva-
nje je pokazalo da je za navedene pretrage moguca uspo-
redna uporaba obaju analizatora u svakodnevnom radu.
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Comparison of PT, APTT, TT and fibrinogen
on the Berichrom Coagulation System and
STA Compact coagulation analyzers

Zivkovi¢ M, Derek L, Hadperger D, Vukeli¢ D, Romi¢ Z

Clinical Institute of Laboratory Diagnosis, Dubrava University Hospital,
Zagreb, Croatia

Four coagulation parameters, i.e. prothrombin time (PT,
% and INR), activated partial thromboplastin time @PTT),
thrombin time (TT) and fibrinogen, were compared on
the Berichrom Coagulation System (BCS), Dade Behring
GmbH, Marburg, Germany and STA Compact, Roche
Diagnostics GmbH, Mannheim, Germany, coagulation
analyzers. Both analyzers are used routinely at Clinical
Department of Laboratory Diagnosis, Dubrava University
Hospital. Both instruments are multi-channel automatic
analyzers that use coagulometric, photometric and im-
munoturbidimetric methods. The aim was to compare
the results of PT, aPTT, TT and fibrinogen determined in
paralle by use of Dade Behring and Diagnostica Stago
reagents on BCS and STA Compact analyzers. PT, aPTT,
TT and fibrinogen were determined in 50 fresh plasma
samples of healthy individuals and patients on oral anti-
coagulant or heparin therapy immediately upon sample
receipt in coagulation laboratory. The reagents used on
BCS were Thromborel S, Pathrombin SL, BC Thrombin
Reagent and Multifibren U. The reagents used on STA
Compact were STA Neoplastin Plus, STA Cephascreen,
STA Thrombin and STA Fibrinogen. All parameters were
determined by coagulometric method except for TT
on BCS that was determined photometrically with BC
Thrombin Reagent. The ISI value for Thromborel S was
1.0 and for STA Neoplastin plus 1.28. The correlation coef-
ficient for compared values was 0.9868 (p<0.05) for % PV,
0.9715 (p<0.05) for INR, 0.8821 (p<0.05) for aPTT, 0.8307
(p<0.05) for TT, and 0.9674 (p<0.05) for fibrinogen. The
coefficients of determination obtained by linear regres-
sion analysis were: 0.9730 for % PT, 0.8622 for INR, 0.7734
for aPTT, 0.5841 for TT, and 0.9350 for fibrinogen. Correla-
tion analysis yielded significant correlations for all of the
study parameters. Correlations for PT (%, INR) and fibrino-
gen were very strong. Correlation for aPTT was strong
as well as the relationship tested with linear regression.
Comparison of TT values showed a strong correlation
and a moderate degree of association that was statisti-
cally acceptable. The cause for this could be the different
methods of TT determination on the BCS and STA Com-
pact analyzers or different sensitivity of the reagents. This
study showed it to be possible to use both analyzers in
parallel for the mentioned analyses.

E-mail: mzivkov@kbd.hr
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Tromboelastografija i globalni koagulacijski

testovi

Barberi¢ M, Balen S, Vukeli¢-Damijani N

Zavod za transfuzijsku medicinu, KBC Rijeka, Rijeka, Hrvatska

Tromboelastografija (TEG) je metoda koja ima mogu¢-
nost pracenja svih faza hemostatske aktivnosti iz jednog
uzorka krvi. Ona prati trombodinamski status krvi, a isto
tako mijeri viskoelasti¢na i mehanicka svojstva stvorenog
ugruska. Tromboelastogram je mali analizator priklju¢en
na rac¢unalo koji prati elektri¢ne signale. Osnovni parame-
tri koji definiraju stvaranje ugruska su reakcijsko vrijeme
(R); K vrijeme; kut alfa i maksimalna amplituda (MA). Glo-
balni koagulacijski testovi (protrombinsko vrijeme (PV),
aktivirano parcijalno tromboplastinsko vrijeme (APTV),
broj trombocita, koncentracija fibrinogena) mjere izoli-
rano pojedine sastavnice hemostaze i zavriavaju stvara-
njem ugruska.

Cilj studije bio je pronadi korelaciju izmedu parameta-
ra tromboelastografa i globalnih koagulacijskih testova.
Obradeno je ukupno 50 bolesnika (muskaraca i Zena). Za
TEG je rabljena puna citratna krv, a plazma za globalne ko-
agulacijske testove (PV, APTV, koncentracija fibrinogena).
Globalni koagulacijski testovi radeni su na uredaju BCS
(Dade Behring, Njemacka), a tromboelastografija je rade-
na na uredaju TEG Analyzer 5000 (Haemoscope, SAD). MA,
parametar tromboelastograma, znacajno korelira s kon-
centracijom fibrinogena (r=0,77; p=0), dok ostali parame-
tri tromboelastograma i globalni koagulacijski testovi nisu
korelirali ili korelacija nije bila znac¢ajna (MA i broj trombo-
cita (r=0,54; p=0); Ri APTV (r=0,411; p=0)). Tromboelasto-
graf rabi male koli¢ine uzorka pune krvi, mjeri interakciju
trombocita s faktorima koagulacije, brzinu ugruska, ¢vr-
stocu ugruska, kao i vezivanje trombocita i fibrinogena i
mogucu lizu ugruska. Vrijeme, brzina, ¢vrstoca i stabilnost
ugruska pokazuju ima li bolesnik normalan, hipokoagula-
bilan ili hiperkoagulabilan koagulacijski profil i prikazuje
se kao graf. TEG nudi moguc¢nost pretrage uz bolesnika i
jednostavna je i brza koagulacijska metoda.

E-mail: monika.barberic@zg.htnet.hr
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P3-13
Thromboelastography and global

coagulation tests

Barberi¢ M, Balen S, Vukeli¢-Damijani N

Department of Transfusion Medicine, Rijeka University Hospital Center,
Rijeka, Croatia

Thrombelastography (TEG) is a technology capable of
monitoring all phases of hemostatic activity from a single
blood sample. It monitors the thrombodynamic status of
the blood as it measures the viscoelastic and mechanical
properties of a developing clot. TEG analyzer is a small
instrument connected to a computer for electrical signal
monitoring. The major parameters of the clot formation
are reaction time (R); K time (K); alfa angle; and maximum
amplitude (MA). The global coagulation tests (protrombin
time (PT), acivated partial thromboplastin time (APTT),
platelet count and fibrinogen concentration) measure
various components of hemostasis in isolation and end
with the formation of fibrin strands. The aim of the study
was to assess the correlation between TEG parametars
and global coagulation tests. A total of 50 patients of both
sexes were included in the study. Whole citrate blood
samples were obtained for TEG and plasma samples for
global coagulation tests (PT, APTT, fibrinogen concentra-
tion). Global coagulation tests were performed on a BCS
(Dade Behring, Germany) and TEG on a TEG 5000 Analyzer
(Haemoscope, USA). The TEG parameter MA significantly
correlated with fibrinogen concentration (r=0.77; p=0),
whereas other TEG parameters showed no or nonsig-
nificant correlation with global coagulation tests (MA and
platelet count (r=0.54; p=0); R and APTT (r=0.411; p=0)).
Using a small sample of whole blood, TEG analyzer mea-
sures the interaction of platelets with coagulation factors,
clot rate, clot strength as well as platelet and fibrinogen
binding and the possible clot lysis. The time, rate, strength
and stability of the clot indicate whether the patient has
a normal, hypocoagulable or hypercoagulable coagula-
tion profile, and is shown as TEG tracing. So, TEG offers an
option of point-of-care testing, and is a simple and rapid
coagulation monitoring technique.

E-mail: monika.barberic@zg.htnet.hr
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Procjena analiticke i dijagnosticke
vrijednosti kolorimetrijskog testa vezanja
kobalta na albumin kod bolesnika sa

sumnjom na akutni koronarni sindrom

KneZevic B, Rumenjak V, Dravinski Z, Milicevi¢ G, Gavranovi¢ Z,
Bakula M

OB Sveti Duh, Zagreb, Hrvatska

U novije vrijeme razvijen je novi test za otkrivanje rane
ishemije miokarda, kolorimetrijski test vezanja kobalta na
albumin (ACB-test, engl. albumin cobalt binding test), koji
se temelji na smanjenom vezanju kobalta na ishemijom
izmijenjeni serumski albumin. Procijenjena je analiticka i
dijagnosticka vrijednost testa ACB kao biljega rane ishe-
mije miokarda kod bolesnika sa sumnjom na akutni koro-
narni sindrom. Kod dijagnosti¢ke procjene odredivane su
vrijednosti testa ACB u 66 zdravih osoba (referentna sku-
pina) i 110 bolesnika (ispitivana skupina) sa sumnjom na
akutni koronarni sindrom, uz mjerenje troponina | kao bi-
liega akutnog infarkta miokarda. Analiti¢ka procjena obu-
hvatila je nepreciznost unutar serije, nepreciznost iz dana
udan, linearnost testai stabilnost uzorka. Vrijednosti testa
ACB bile su statisticki znacajno vise u ispitivanoj skupini
od vrijednosti u referentnoj skupini (p<0,001). Vrijednosti
testa u skupini bolesnika s kona¢nom dijagnozom infarkta
miokarda nisu bile statisticki znacajno razlic¢ite od vrijed-
nosti u skupini bolesnika sa sumnjom na akutni koronarni
sindrom bez infarkta miokarda. Vrijednosti kod bolesnika
s infarktom miokarda nisu bile znacajno razli¢ite s obzi-
rom na normalne ili povisene vrijednosti troponina | kod
prijma u bolnicu. Uz optimalnu grani¢nu vrijednost od
0,566 dobivena je osjetljivost testa za ishemiju miokarda
od 0,89 i specificnost od 0,66. Analitickom procjenom do-
bivena je niska nepreciznost iz dana u dan i unutar serije,
dobra linearnost i stabilnost uzorka. Zaklju¢eno je kako
bolesnici s dokazima ishemije imaju smanjeno vezanje
kobalta na albumin. lako pokazuje slabu specificnost za
ishemiju miokarda kolorimetrijski test ACB mogao bi biti
korisnim biljegom rane ishemije miokarda.

E-mail: bknezevic@net.hr
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Analitycal and diagnostic assessment of
serum albumin-cobalt binding assay in

patients suspect of acute coronary sindrome

KneZevic B, Rumenjak V, Dravinski Z, Milievi¢ G, Gavranovi¢ Z,
Bakula M

Sveti Duh General Hospital, Zagreb, Croatia

Recently, a novel assay for detecting early myocardial
ischemia has been developed which measures reduced
cobalt binding to ischemia modified albumin. The aim
of this study was analytical and diagnostic assessment
of the colorimetric albumin-cobalt binding (ACB) assay
in patients with suspected acute coronary sindrome
(ACS). We evalueted 66 healthy individuals as a reference
group and 110 patients with suspected ACS. Samples
were tested by the standard coronary disease marker,
troponin |, and ACB test. Analytical evaluation consisted
of determination of the within-run and between-run im-
precision, linearity, and sample stability. Test values were
significantly higher in the study group as compared to
the reference group (p<0.001). There was no singificant
difference in test values between patients with defini-
tive diagnosis of myocardial infarction and other patients
with suspected ACS, or beetwen patients with normal
and elevated troponin levels in the group of patients
with definitive diagnosis of myocardial infarction. Using
a cut-off value of 0.566 ABSU selected from ROC analysis,
the sensitivity was 0.89 and specificity 0.66 (for myocar-
dial ischemia). Analytical evaluation yielded a low within-
run and between-run imprecision, good linearity, and
analyte stability. Accordingly, patients with evidence of
myocardial ischemia and acute coronary syndrome have
a reduced cobalt binding capacity to albumin. Although
the assay shows poor specifity for myocardial ischemia,
we conclude that this assay may prove to be an early and
useful biochemical marker of miocardial ischemia.

E-mail: bknezevic@net.hr
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Seroprevalencija Helicobacter pylori kod

koronarne arterijske bolesti

Grozdovska-Naumoska M, Domazetovska S

Klini¢ki centar Skopje, Skopje, Makedonija

Helicobacter pylori ima vaznu ulogu u gastritisu i pepti-
¢kom ulkusu u opcoj populaciji. Uz to, utvrdena je pove-
¢ana seroprevalencija Helicobacter pylori u bolesnika s
koronarnom arterijskom boles¢u. Na prvi pogled moze se
¢initi kako nema ocitog objasnjenja za to osim cinjenice
da su i Helicobacter pylori i koronarna arterijska bolest
udruzeni s niskim socioekonomskim statusom. Medu-
tim, promjene koagulacijskog statusa prepoznate su kao
posljedica infekcije bakterijom Helicobacter pylori. To bi
pak moglo neizravnog utjecaja na prirodnu povijest ko-
ronarne arterijske bolesti. U ovoj smo studiji Zeljeli istraziti
seroprevalenciju Helicobacter pylori u bolesnika s koro-
narnom arterijskom boles¢u te ustanoviti postoji li udru-
Zenost izmedu infekcije Helicobacter pylori i koronarne
arterijske bolesti. U studiju je bilo uklju¢eno 79 bolesnka
s elektrokardiografski dokazanom koronarnom arterij-
skom boles¢u i 50 zdravih kontrolnih osoba izjednacenih
po dobi i spolu. IgG antitijela specificna za Helicobacter
pylori mjerili smo testom dostupnim na trzistu. Serumske
razine IgG antitijela specifi¢nih za Helicobacter pylori bile
su znacajno vise u bolesnika s koronarnom arterijskom
bolescu nego u kontrolnih osoba (p<0,01). Rezultati ovo-
ga ispitivanja ukazuju na pojacanu seroepidemiolosku
udruzenost infekcije Helicobacter pylori s koronarnom
arterijskom bolescu.

E-mail: grozdovska_naumoska@yahoo.com

P4-3
Biokemijsko dijagnosticiranje akutnog
infarkta miokarda: src¢ani troponin l ili

izoenzim MB kreatin kinaze

Hasic S, Jadric R, Kiseljakovic E, Radovanovic J,
Winterhalter-Jadric M

Medicinski fakultet, Sarajevo, Bosna i Hercegovina

Biokemijski biljezi nekroze miokarda imaju bitnu ulogu
u dijagnosticiranju akutnog infarkta miokarda. Cilj ove
prospektivne studije je bio evaluirati relativni porast i dija-

Heart and cardial markers

P4-2
Helicobacter pylori seroprevalence in

coronary artery disease

Grozdovska-Naumoska M, Domazetovska S

Skopje University Clinical Center, Skopje, Macedonia

Helicobacter pylori plays an important role in gastritis and
peptic ulcer disease in general population. Also, there is an
increased seroprevalence of Helicobacter pylori in patients
with coronary artery disease. At first glance, there would
seem to be no obvious explanation for this other than the
fact that both Helicobacter pylori infection and coronary
artery disease are associated with low socioeconomic
status. However, alterations in coagulation status have
been identified as a consequence of Helicobacter pylori
infection. This might have some indirect influence on the
natural history of coronary artery disease. In this study we
aimed to investigate the seroprevalence of Helicobacter
pylori in patients with coronary artery disease and to find
out whether there is an association between Helicobacter
pylori infection and coronary artery disease. The study
included 79 patients with electrocardiography evidence
of coronary artery disease and 50 healthy age- and sex-
matched control subjects. Helicobacter pylori specific
IgG antibodies were measured with a commercially
available kit. Serum levels of Helicobacter pylori specific
IgG antibodies were significantly higher in patients with
coronary artery disease than in control subjects (p<0.001).
Study results suggested an increased seroepidemiological
association of Helicobacter pylori infection with coronary
artery disease.

E-mail: grozdovska_naumoska@yahoo.com

P4-3
Biochemical diagnosing of acute myocardial
infarction: cardiac troponin | or creatine

kinase MB isoenzyme

Hasic S, Jadric R, Kiseljakovic E, Radovanovic J,
Winterhalter-Jadric M

School of Medicine, Sarajevo, Bosnia & Herzegovina
Biochemical markers of myocardial necrosis have an es-

sential role in the diagnosis of acute myocardial infarction
(AMI). The aim of this prospective study was to evaluate
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gnosticko znacenje izoenzima MB kreatin kinaze i sréanog
troponina | (cTnl) u krvi bolesnika s akutnim infarktom mi-
okarda. U studiju je bilo uklju¢eno 36 bolesnika s akutnim
infarktom miokarda (20 muskaraca,16 zena, starosti 61+14
godina). Koncentracija cTnl i aktivnost CK-MB u serumu je
odredivana u tri viemenska razdoblja (6-9 sati, 24 sata i 6-
7 dana) od pocetka bolova u prsistu. Sré¢ani Tnl je odredi-
van fluoroenzimometrijski na analizatoru AxSYM (Abbott
Laboratories). CK-MB aktivnost je odredivana metodom
inhibicije enzima (Chronolab) na analizatoru Flexor. Oba
biljega su imala maksimalne vrijednosti u krvi 24 sata od
pocetka simptoma infarkta. U usporedbi sa CK-MB, cTnl
je imao bolju osjetljivost u sva tri razdoblja odredivanja.
Dakle, visok sadrzaj cTnl u srcu ¢ini ga idealnim biljegom
za otkrivanje minimalnog ostecenja miokarda. Dugo tra-
janje povecanih vrijednosti cTnl ¢ini ga idealnim biljegom
za kasno dijagnosticiranje akutnog infarkta miokarda.

E-mail: medical_biochemistry@hotmail.com

P4-4
Vrijednost koncentracije cTnl i Myo u ranoj

procjeni srcanog zatajenja u hitnoj sluzbi

Hrabri¢ S, Bili¢-Zulle L, Dvornik §

Klinicki bolnicki centar Rijeka, Rijeka, Hrvatska

Bol u prsima je jedan od naj¢esc¢ih razloga zbog kojeg
bolesnici dolaze u hitnu medicinsku sluzbu i od velike je
vaznosti pravodobno prepoznati znakove sré¢anog zataje-
nja kako bi se moglo reagirati na vrijeme. Mjerenjem kom-
binacije ranog i kasnog biljega moglo bi se lakse i brze
iskljuciti sréano zatajenje i tako omoguditi otpustanje
onih bolesnika koji ne zahtijevaju prijam u bolnicu ili duze
promatranje. Cilj studije je bio ocijeniti vrijednost serum-
ske koncentracije mioglobina (Myo) i sréanog troponina
| (cTnl) u ranoj procjeni bolesnika koji su imali simptome
boli u prsima kada su dosli u hitnu medicinsku sluzbu.
Uzorci krvi su vadeni odmah nakon dolaska bolesnika i
koncentracija sr¢anih biljega mjerena je u hithnom labo-
ratoriju. Odredili smo osjetljivost, specificnost i povrsinu
ispod krivulje ROC za cTnl i Myo kod 916 bolesnika koji su
pristupili u hitnu sluzbu. Osjetljivost za serumsku koncen-
traciju cTnl i Myo bila je 30% i 42% za svaki pojedinacno,
specificnost je bila visa, tj. 96% i 83%, pozitivna predik-
tivna vrijednosti 77% i 52%, a negativna prediktivna vri-
jednost 77% za oba biljega. Povrsina ispod krivulje ROC s
grani¢nim vrijednostima od 0,2 pg /L za cTnl i 92 pg /L za
Myo je bila sli¢na, 0,674 i 0,671. Ne postoji znacajna razlika
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the relative increase and diagnostic significance of blood
creatine kinase MB isoenzyme (CK-MB) and cardiac tro-
ponin | (cTnl) in AMI patients. Thirty-six AMI patients (20
male and 16 female, aged 61+14 years) were included in
the study. We measured serum concentrations of cTnl and
activities of CK-MB in three time periods (6-9 h, 24 h and
6 -7 days) from chest pain onset. Cardiac troponin | was
measured by the fluoroenzymometric method on an Ax-
SYM analyzer (Abbott Laboratories). The enzyme inhibi-
tion method (Flexor analyzer) was used for CK-MB activity
(Chronolab). Both markers showed maximal blood level
at 24 h of the onset of infarction symptoms. As compared
with CK-MB, cTnl showed higher sensitivity in all three pe-
riods of measurement. Thus, high heart tissue content of
cTnl makes it an ideal marker for the detection of minimal
myocardial damage, whereas prolonged elevation of cTnl
level makes it an ideal marker for late AMI diagnosing.

E-mail: medical_biochemistry@hotmail.com

P4-4
The value of cTnl and Myo concentration
in the early assessment of heart failure at

emergency department
Hrabri¢ S, Bili¢-Zulle L, Dvornik §
Rijeka University Hospital, Rijeka, Croatia

Chest pain is one of the most common complaints pre-
sented to emergency department (ED) and rapid decision
depends on several factors including values of biochemi-
cal cardiac markers. The value of biochemical markers in
diagnostic procedu re lies in its ability to provide more in-
formation to the clinician within short time, when prompt
decision is necessary. The use of a combination of an early
and late marker may facilitate rapid exclusion of heart fail-
ure and enable discharge of patients who do not require
hospital admission or prolonged observation. The aim
of study was to evaluate the value of serum myoglobin
(Myo) and cardiac troponin | (cTnl) in the early assessment
of patients presenting to ED with the symptoms of chest
pain. Blood samples were obtained immediately upon
patient arrival to ED. Serum concentrations of the two
cardiac markers were determined at emergency labora-
tory. We determined the sensitivity, specificity, receiver
operating characteristics (ROC) curve for cTnl and Myo
in 916 patients upon their admission to ED. Serum con-
centrations of cTnl and Myo demonstrated a sensitivity of
30% and 42%, higher specificity of 96% and 83%, positive
predictive value of 77% and 52%, respectively, and nega-
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u povrsini ispod krivulje za ova dva biljega (p=0,893). U
zakljuc¢ku, nasi rezultati pokazuju kako oba biljega imaju
visoku specifi¢cnost i dobru negativnu prediktivnu vrijed-
nost u procjeni stanja bolesnika. Prema nasim podacima
na osnovi biokemijskih biljega, iskljucenje sr¢anog zataje-
nja je pouzdanije od njegova otkrivanja.

E-mail: snjezana.hrabric@inet.hr
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BNP - biljeg ishemijske bolesti srca

Krajnovi¢-Tomasic V

Sluzba za laboratorijsku dijagnostiku, OB Josip Bencevi, Slavonski
Brod, Hrvatska

B-tip natriuretskog peptida (BNP) je novi biljeg koji se
pokazao korisnim u procjeni tezine ishemjskog ostecenja
srca. To je mali sréani hormon koji se oslobada izravno
srazmjerno povecanju ventrikularnog volumena. Nakon
visemjesecnog odredivanja BNP u bolesnika s otezanim
disanjem cilj je bio utvrditi koje vrijednosti BNP i dijagno-
ze bolesti su najc¢esdi bili praceni zahtjevom za odrediva-
njem BNP. BNP se je odredivao testom BNP na analizato-
ru AXxSYM tehnologijom MEIA. Rezultati su podijeljeni u
skupine prema vrijednostima BNP (0-100 pg/mL, 100-500
pg/mL i >500 pg/mL). Vrijednosti BNP su se dobro slagale
s dijagnozama bolesnika. BNP je svakako koristan kao po-
moc u procjeni je li doslo do sréane dekompenzacije i jesu
li potrebni daljnji dijagnosticki postupci.

E-mail: vera.krajnovic@vip.hr

P4-6
Dijagnosticka vrijednost odredivanja BNP i
NT-proBNP

Supe-Domi¢ D, Cepic K, Mladina B, Ivanovic-Ivelja N, Dujmov |
Odjel za medicinsku laboratorijsku dijagnostiku, KB Split, Split, Hrvatska
Povecane koncentracije BNP i NT-proBNP u krvi nalazimo

kod bolesnika s razli¢itim kardiovaskularnim bolestima.
Cilj ove pilot studije bio je usporediti korisnost dvaju NP
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tive predictive value of 77% for both markers. The areas
under the ROC curve with cut-off values of 0.2 ug/L for
cTnl and 92 pg/L for Myo were similar, 0.674 and 0.671,
respectively. There was no significant difference between
the areas under the curve for either marker (p=0.893). In
conclusion, our data indicate that both markers have high
specificity and good negative predictive value on patient
assessment. According to our results, exclusion of heart
failure on the basis of these biochemical markers is more
reliable than its detection.

E-mail: snjezana.hrabric@inet.hr
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BNP - a marker of ischemic heart failure

Krajnovi¢-Tomasic V

Department of Laboratory Diagnosis, Josip Bencevi¢ General Hospital,
Slavonski Brod, Croatia

B-type of natriuretic peptide (BNP) is a new marker, help-
ful in the assessment of ischemic heart failure severity.
It is a small hormone which is released from the heart in
direct proportion to ventricular volume expansion. Af-
ter several months of testing patients with dispnea, we
wanted to review the connection between test results
and requests for BNP testing. Testing was perfomed with
the BNP test on an AxSYM analyzer using MEIA technol-
ogy. Results were divided into groups according to BNP
level (0-100 pg/mL, 100-500 pg/mL and >500 pg/mL). The
levels of BNP showed good correlation with the disease
diagnosis. Thus, BNP is a valuable tool to assess whethere
there is a pending risk of congestive heart failure and the
need of additional diagnostic work-up.

E-mail: vera.krajnovic@vip.hr
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Diagnostic value of BNP and NT-proBNP
Supe-Domi¢ D, Cepic K, Mladina B, Ivanovi¢-Ivelja N, Dujmov |
Department of Medical Laboratory Diagnosis, Split University Hospital,

Split, Croatia

Brain natriuretic peptide (BNP) and NT-proBNP are widely
recognized markers for the diagnosis and prognosis of
adverse outcome and treatment in patients with heart
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testova (BNP i NT-proBNP) u dijagnostici i procjeni rizika
bolesnika sa sr¢anim insuficijencijama prema dobi, spolu
i klasifikaciji New York Heart Association (NYHA). Odredili
smo koncentraciju BNP (MEIA, Abbott) i NT-proBNP (EC-
LIA, Roche) u 40 bolesnika sa sr¢anim bolestima (20 Zzena
i 20 muskaraca starosti 71,2+12,0 godina) i u 80 zdravih
ljudi (39 Zena i 41 muskarac starosti 64,6+8,2 godina). Re-
zultate smo obradili Studentovim t-testom i Pearsonovim
ili Spearmanovim koeficijentom korelacije s odabranom
razinom znacajnosti p<0,05. Statisticki znacajne razlike
koncentracija BNP i NT-proBNP pronadene su kod bole-
snika sa sr¢anim bolestima u usporedbi s koncentracijama
kod kontrolne skupine (BNP 104,1-6022,0; srednja vrijed-
nost 1128,6 pg/mL prema BNP 0-95,6, srednja vrijednost
14,7 pg/mL; NT-proBNP 143,0-35000,0; srednja vrijednost
5989,5 pg/mL prema NT-proBNP 5,6-191,0; srednja vrijed-
nost 66,4 pg/mL; p<0,001 za oba). U skupini bolesnika nisu
pronadene statisti¢ki znacajne razlike prema spolu u kon-
centracijama BNP (muskarci u usporedbi sa Zenama: sred-
nja vrijednost 1335,0 pg/mL prema 966,8 pg/mL; p=0,37)
i NT-proBNP (muskarci u usporedbi sa Zenama: 7076,3
pg/mL prema 4309,9 pg/mL; p=0,36). Isto je zabiljezeno u
kontrolnoj skupini zdravih ispitanika (BNP muskarci u us-
poredbi sazenama: 17,1 pg/mL prema 12,3 pg/mL; p=0,37;
i NT-proBNP muskarci u usporedbi sa Zenama: 69,1 pg/mL
prema 63,1 pg/mL; p=0,36). U skupini bolesnika sa srca-
nim bolestima prema klasifikaciji NYHA pronadena je
statisticki znacajna pozitivna korelacija BNP (rho=0,708;
p<0,001) i NT-proBNP (rho=0,887; p<0,001). Nije pronade-
na statisticki znacajna razlika s obzirom na dob u skupini
bolesnika sa sr¢anim bolestima: BNP (r=0,101; p=0,277) i
NT-proBNP (r=0,140; p=0,239), za razliku od ispitanika u
kontrolnoj skupini gdje je dob pokazala statisti¢ki zna-
¢ajnu korelaciju s BNP (r=0,240; p=0,016) i NT-proBNP
(r=0,312; p=0,003). BNP, a osobito NT-proBNP, su korisni
biljezi za dijagnozu i procjenu rizika u sr¢anih bolesnika
neovisno o dobi i spolu. Odredivanje koncentracija BNP
i NT-proBNP u krvi dobar je prognosticki pokazatelj kod
ovih bolesnika.

E-mail: tade.tadic@st.htnet.hr
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failure (HF). Both peptides are products of proteolytic
processing of the precursor molecule preproBNP, which
is synthesized in cardiac myocytes. The aim of this pilot
study was to compare the efficiency of two NP tests (BNP
i NT-proBNP) in the diagnosis and risk stratification of HF
patients according to age, sex and New York Heart Asso-
ciation (NYHA) classification. The sample consisted of 40
HF patients (20 female and 20 male, mean age 71.2+12.0
years) and 80 healthy subjects (39 female and 41 male,
mean age 64.6%8.2 years). The output measures were
BNP (MEIA, Abbott) and NT-proBNP (ECLIA, Roche) val-
ues in all subjects. Differences in independent data were
tested by Student’s t-test, and correlations by Pearson’s
or Spearman’s coefficient. The level of significance was
set at p<0.05.

Significantly higher values of both BNP and NT-proBNP
tests were recorded in HF patients as compared with
control group (BNP range 104.1-6022.0, mean 1128.6
pg/mL vs. BNP 0-95.6, mean 14.7 pg/mL; and NT-proBNP
range 143.0-35000.0, mean 5989.5 pg/mL vs. NT-proBNP
range 5.6-191.0, mean 66.4 pg/mL; p<0.001 both). In HF
group, there were no sex differences in BNP (male to
female: mean 1335.0 pg/mL vs. 966.8 pg/mL; p=0.37)
and NT-proBNP (male to female: mean 7076.3 pg/mL vs.
4309.9 pg/mL; p=0.36). The same applied to the control
group of healthy subjects (BNP male to female: 17.1 pg/
mL vs.12.3 pg/mL; p=0.37; and NTproBNP male to female:
69.1 pg/mL vs.63.1 pg/mL; p=0.36). In HF group, a signifi-
cant positive correlation was found between NYHA class,
BNP (rho=0.708; p<0.001) and NT-proBNP (rho=0.887;
p<0.001). In HF group, there was no significant correla-
tion between age, BNP (r=0.101; p=0.277) and NT-proBNP
(r=0.140; p=0.239), in contrast to healthy subjects where
age yielded a significant positive correlation with BNP
(r=0.240; p=0.016) and NT-proBNP (r=0.312; p=0.003).
BNP and especially NT-proBNP are useful markers in the
diagnosis and risk stratification of HF patients, indepen-
dently of age and sex. BNP and NT-proBNP are also good
predictors of prognosis in these patients.

E-mail: tade.tadic@st.htnet.hr
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Usporedba metoda za odredivanje srécanog

troponinal

Fereti¢ D', Zovko V', Fress| G2, Rogic D*

"Medicinsko-biokemijski laboratorij, Klinika za plu¢ne bolesti
Jordanovac, Zagreb/, Hrvatska

2Klinicki zavod za laboratorijsku dijagnostiku Klinickog bolnickog centra
Zagreb, Zagreb, Hrvatska

U posljednje vrijeme sréani troponin | (cTnl) postao je
vodeca pretraga u dijagnostici infarkta miokarda te kod
procjene rizika u bolesnika s akutnim koronarnim sindro-
mom. Nakon oStecenja miokarda cTnl se oslobada u obli-
ku kompleksa s troponinom C(I-C kompleks), kompleksa
s troponinom T i troponinom C(I-T-C kompleks) te kao
slobodni oblik. U cirkulaciji se mogu nad¢i i drugi oblici
cTnl (fosforilirani, defosforilirani, reducirani, oksidirani i/ili
proteoliticki razgradeni). Cilj je bio usporediti vrijednosti
cTnl dobivene dvjema razli¢itim metodama. Analizirano
je ukupno 67 usporednih uzoraka. Analize su izvrSene na
analizatoru Dimension RxL (Dade Behring) i na analizato-
ru Access (Beckman-Coulter). Na analizatoru Dimension
RxL cTnl se odredivao enzim-imunokemijskom metodom
(EIA), a na analizatoru Access kemiluminiscentnom meto-
dom. Dobivena je jednadzba regresije (Passing i Bablok
regresija):
y(Access)=0,5465 *x (Dimension RxL) — 0,0019 uz koefici-
jent korelacije r=0,9637.
Wilcoxon testom nadena je statisticki znacajna razlika iz-
medu dobivenih vrijednosti (p<0,0001).
Zakljuceno je kako se razli¢itim metodama dobiju razlici-
te broj¢ane vrijednosti za cTnl. Postoji vise ¢imbenika koji
pridonose tim razlikama:
- u testovima se rabe razli¢ita monoklonska antitijela
koja ne prepoznaju iste epitope na molekuli cTnl
- razli¢ita osjetljivost metoda na oblike cTnl prisutne u
cirkulaciji
- nepostojanje internacionalnog standarda za kalibra-
ciju
Svi dobiveni rezultati su usporedivi samo primjenom gra-
ni¢nih vrijednosti za pojedini test (Access AccuTnl 0,06
ug/L; Dimension CTNI 0,1 ug/L).

E-mail: dferetic@index.hr
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Comparison of methods for determination

of cardiac troponin |

Fereti¢ D', Zovko V', Fress| G2, Rogic D*

"Laboratory of Medical Biochemistry, Jordanovac University Hospital for
Lung Diseases, Zagreb, Croatia

2Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

Over recent years cardiac troponin | (cTnl) has become
the leading assay in the diagnosis of myocardial infarction
and for risk stratification of patients with acute coronary
syndromes. Following myocardial damage cTnl is released
as a complex with troponin C (I-C complex), with troponin
T and troponin C (I-C-T complex), and as free cTnl. Other
forms of cTnl (phosphorylated, dephosphorylated,
reduced, oxidized and/or proteolytically degraded) may
also exist in the circulation. The aim was to compare
cTnl values obtained by two different cTnl methods. A
total of 67 parallel samples were analyzed. Assays were
preformed on a Dimension RxL analyzer (Dade Behring)
and on an Access analyzer (Beckman-Coulter). On
Dimension RxL analyzer cTnl was determined by use of
enzyme-immunoassay (EIA), while on Access analyzer
chemiluminiscent immunoassay was used. Passing and
Bablok regression line was:
(Access)=0.5465 *x (Dimension RxL) — 0.0019, with a
correlation coefficient r=0.9637. There was a statistically
significant difference between the results (Wilcoxon
test, p<0.0001). Accordingly, different methods for cTnl
yielded numerically different results. The following factors
contribute to these discrepancies:

- the antibodies used in each method do not react with

the same epitops on cTnl,
- different sensitivity of the methods to the cTnl forms
in the circulation, and

— the lack of international standard for calibration.
Thus, results could only be compared according to cut-off
values of the assays (Access AccuTnl 0.06 pug/L; Dimension
CTNI 0.1 pg/L).
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Ucinak trajanja Secerne bolesti tip 1 na
kataliticnu koncentraciju N-acetil-beta-
D-glukozaminidaze u mokraci djece i

adolescenata

Matica J, Dvornik S

Odsjek dje¢je dijagnostike, KBC Rijeka, Rijeka, Hrvatska

N-acetil-beta-D-glukozaminidaza (NAG) (EC 3.2.1.30) je
lizosomski enzim. Enzim koji se izlu¢uje mokracom po-
drijetlom je iz bubrega i potjece pretezito iz stanica bu-
breznih tubula. NAG je rani pokazatelj razvoja dijabeti¢ne
nefropatije. Kod Secerne bolesti tip 1 izlu¢ivanje NAG mo-
kracom povecava se prije pojave minimalne albuminurije.
Neka istrazivanja pokazuju da izlu¢ivanje NAG mokracom
ovisi o trajanju Secerne bolesti tip 1. Cilj je bio ispitati ovisi
li izlu¢ivanje NAG u mokradi djece i adolescenata sa 3e-
¢ernom bolescu tip 1 o trajanju bolesti. Kataliticne kon-
centracije NAG odredivale su se spektrofotometrijski u
slu¢ajnim uzorcima mokrace 66 djece i adolescenata sa
Secernom bolesc¢u tip 1 i 68 ispitanika iz kontrolne sku-
pine. Bolesnici iz skupine dijabeti¢ara bili su podijeljeni
s obzirom na trajanje bolesti: I. skupina manje od tri go-
dine (n=17); II. skupina tri do pet godina (n=19); lIl. skupi-
na pet do deset godina (n=19); IV. skupina vise od deset
godina (n=11). Vrijednosti NAG izrazene su u odnosu na
koncentraciju kreatinina u mokradi radi iskljucivanja ra-
zlika u koncentraciji mokrace. Izlu¢ivanje NAG mokra¢om
kod dijabeticara bilo je statisticki znacajno poveéano u
odnosu na kontrolnu skupinu (p<0,001). U sve Cetiri sku-
pine dijabeticara izlu¢ivanje NAG mokra¢om bilo je stati-
sticki znacajno povecano u odnosu na kontrolnu skupinu
(I. skupina p=0,001; II. i lll. skupina p<0,001 i IV. skupina
p=0,004), no nije nadena statisticki znacajna razlika medu
skupinama dijabeticara (l. vs. II. skupina p=0,716; I. vs. lIl.
skupina p=0,899; . vs. IV. skupina p>0,10; II. vs. lll. skupina
p=0,549; Il. vs. IV. skupina p>0,10; lll. vs. IV. skupina p>0,10).
Nije nadena korelacija izmedu vrijednosti NAG u mokradi
dijabeticara i trajanja bolesti (r=-0,017; p=0,892). Izlu¢iva-
nje NAG mokracom povecano je kod djece i adolescenata
sa Se¢ernom bolescu tip 1, ali ne ovisi o trajanju bolesti.
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Effect of diabetes mellitus type 1 duration
on urinary N-acetyl-beta-D-glucosaminidase

excretion in children and adolescents

Matica J, Dvornik S

Division of Pediatric Diagnosis, Rijeka University Hospital Center, Rijeka,
Croatia

N-acetyl-beta-D-glucosaminidase (NAG) (EC 3.2.1.30) is a
lysosomal enzyme. Urinary NAG is of renal origin and is
distributed mainly in renal proximal tubules. It is an early
predictor of the development of diabetic nephropathy. It
increases before the occurrence of microalbuminuria in
diabetes mellitus type 1, and some studies have shown
that there is a relationship between the level of urinary
NAG excretion and duration of diabetes. The aim of the
study was to assess urinary NAG NAG in children and
adolescents with diabetes mellitus type 1 as compared to
healthy subjects and according to the disease duration.
NAG levels were determined spectrophotometrically in
random urine samples from 66 children and adolescents
with type 1 diabetes mellitus and 68 control subjects.
Diabetic patients were divided according to the duration
of diabetes into four groups: group |, less than three years
(n=17); group I, three to five years (n=19); group lIl, five to
ten years (n=19); and group IV, more than ten years (n=11).
To exclude the influence of urine concentration differenc-
es, urinary NAG levels were referred to the level of urinary
creatinine. Urinary NAG excretion in diabetic patients was
significantly increased as compared to controls (p<0.001).
All four groups had a significantly higher excretion of
urinary NAG as compared to controls (group | p=0.001,
groups Il and Il p<0.001, and group IV p=0.004) but there
was no significant difference among diabetic subgroups
(group I vs. Il p=0.716; group | vs. [l p=0.899; group | vs. IV
p>0.10; group Il vs. Il p=0.549; group Il vs. IV p>0.10 and
group lll vs. IV p>0.10). There was no correlation between
urinary NAG level and duration of diabetes (r=-0.017;
p=0.892). Urinary NAG excretion was significantly higher
in children and adolescents with diabetes mellitus type 1
but it was not dependent of the disease duration.
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Aktivnost alkalne fosfataze u bolesnika sa
Secernom bolescu tip 1i 2: razlike prema

dobi i spolu
Jevri¢-Causevié A, Malenica M, Duji¢ T

Farmaceutski fakultet, Sarajevo, Bosna i Hercegovina

Rast aktivnosti enzima alkalne fosfataze (ALP) kod bolesni-
ka s dijagnozom Secerne boelsti objavljen je u vise radova
posljednjih godina, ali razlozi koji dovode do ovog pora-
sta su jo$ uvijek nepoznati. Neki autori ovaj rast aktivno-
sti pripisuju kostanim izoenzimima, a taj porast nastupa
nakon uzimanja oralnih antidijabeti¢nih lijekova. Puno je
spekulacija vezano za znacajnost ovoga enzima u dijabe-
tesu, pogotovo ako se ima u vidu uloga enzima u razvoju
jetrenih bolesti i kostanih abnormalnosti kod ove skupine
bolesnika. Najnovije studije ukazuju na povezanost ovo-
gaenzimai pretilosti, pa to samo po sebi namece nova pi-
tanja i nove odgovore vezane za njegovu ulogu u dijabe-
tesu. U ovom radu je 40 bolesnika Dijebetoloskog savjeto-
valista Opce bolnice Sarajevo bilo neposredno uklju¢eno
u studiju. Kontrolnu skupinu (n=20) su ¢inili bolesnici bez
evidencije Secerne bolesti i kroni¢nih bubreznih bolesti.
Dijabeti¢ni bolesnici takoder nisu imali kroni¢nu bolest
jetre, kao ni dokaza za znacajniju dijabeti¢nu nefropatiju.
U svim testiranim uzorcima aktivnost ALP i koncentracija
glukoze su odredeni uz primjenu standardnih protokola
IFCC. Statisticka obrada podataka provedena je programu
SPSS za Windows. Dobiveni rezultati ukazuju na znacaj-
ne razlike u koncentraciji glukoze i aktivnosti ALP izmedu
kontrolne skupine i populacije bolesnika s dijagnozom di-
jabetesa. U bolesnika s dijagnozom dijabetesa tip 1 aktiv-
nost enzima se priblizila gornjoj razini referentnih vrijed-
nosti i bila je veca za 61,5% od one u kontrolnoj skupini.
U bolesnika s dijagnozom dijabetesa tip 2 ovaj rast je bio
na razini od 32,43%. Dvije skupine bolesnika sa Se¢ernom
boles¢u nisu se razlikovale prema aktivnosti ALP. U radu
nisu primije¢ene znacajnije razlike prema spolu i dobi
bolesnika. U ovoj studiji nisu nadene korelacije vezane za
aktivnost enzima i koncentraciju glukoze.

E-mail: acausevics@hotmail.com
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Alkaline phosphatase activity in patients
with diabetes mellitus type 1 and 2: age and

sex differences
Jevri¢-Causevié A, Malenica M, Duji¢ T

School of Pharmacy, Sarajevo, Bosnia and Herzegovina

Elevation of serum alkaline phosphatase (ALP) activity
in patients with diabetes mellitus has been reported for
several years now, but the cause underlying this elevation
remains unknown. Some authors attribute this finding
to the increased activity of bone isoenzymes after the
administration of oral antidiabetic agents. Speculations
still exist about the role of this enzyme in diabetes,
especially considering the development of liver disease
or bone abnormalities. Recent studies have pointed to
the association of this enzyme with central adiposity, thus
posing even more questions to be answered related to its
role in diabetes. Forty patients from Diabetic Counseling
Service of the Sarajevo General Hospital were included in
the study. Twenty patients with no evidence of diabetes
or chronic liver disease were included as control group. In
diabetic patients, there was no evidence of chronic liver
disease or diabetic nephropathy. ALP activity and glucose
concentration were determined in all serum samples using
standard approved IFCC protocols. Statistical analysis of
the results was performed by use of SPSS for Windows.
Study results showed a significant difference in glucose
concentration and ALP activity between the control and
diabetic populations. In the group of patients with type 1
diabetes, ALP activity approached the upper limit of the
reference range and exceeded the activity recorded in the
control group by 61.5%. In the group of patients with the
diagnosis type 2 diabetes, the respective increase was at
the level of 32.43%. The two groups of patients did not
differ according to the level of ALP activity. No sex or
age differences were recorded in the study parameters
between diabetic patients and respective controls. Study
results revealed no correlations related to ALP activity and
glucose concentration.
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Direktna automatska imunoturbidimetrijska

metoda za odredivanje HbA,

Ferenec-RuZi¢ D, Kvaternik M, Svrzan J, Topic E

Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Cilj rada bio je analiti¢ka procjena reagencija za direktno
imunoturbidimetrijsko odredivanje hemoglobina A,_(Po-
inte Scientific, Inc., MI, SAD) u punoj krvi na analizatoru
Olympus 2700 (Olympus, Optical Co., Japan). Uzorci ven-
ske krvi dobiveni su od dijabeti¢nih bolesnika uzetih s
antikoagulansom K3EDTA. Odredivanje glikiranog hemo-
globina (HbA, ) metodom turbidimetrijskog imuno testa
temelji se na izravhom odredivanju HbA _u punoj krvi.
Ukupni hemoglobin i HbA, imaju istu nespecificnu brzi-
nu apsorpcije na lateks Cestice. To je temelj prve reakcije,
gdje se mijesa uzorak i R1 (lateks cestice u glicin puferu).
Hemoglobin A,_se veZe na lateks IgG poliklonska antitje-
la. Aglutinacijski kompleks se formira u interakciji HbA,_
vezanog za lateks cestice s odredenim antitjelima. Jacina
apsorpcije je proporcionalna HbA, vezanom na lateks Ce-
stice odnosno % HbA,_u uzorku. Reagens je kalibriran s
Cetiri kalibratora (prema NGSP). Ispitivana je nepreciznost
u seriji za 3 koncentracijske razine, nepreciznost iz dana u
dan (10 dana za dvije koncentracijske razine), neto¢nost
prema kontrolnom uzorku, neto¢nost procijenjena uspo-
redbom s reagensom tvrtke Roche Diagnostics, Njemacka
(Tina-Quant) uz primjenu statisticke metode po Passing
Bablocku (n= 50), te procjena prijenosa (carry-over). Za
nepreciznost u seriji koeficijenti varijacije CV (%) iznosili su
od 1,12 do 1,87 (n=20), a za nepreciznost izdana u dan 1,23
i 2,00. Odstupanja od deklarirane koncentracije kontrolnih
seruma iznosile su 0,638% i 1,584%. Usporedbom uzoraka
s reagensom Roche statisti¢ka analiza je pokazala korela-
ciju y=0,1224x+0,9310 s koeficijentom korelacije r=0,9680,
p>0,1, Sto znadi da su rezultati s oba reagensa usporedivi
(Passing-Bablock). Konstanta K za procjenu prijenosa uzo-
raka iznosila je 0% do1,81%, $to je manje od najvise dopu-
Stene dvostruke vrijednosti CV za nepreciznost iz dana u
dan. Kalibraciju reagensa treba provoditi svakih 7 dana.
Uzorci krvi stabilni su 7 dana u hladnjaku na 2-8 °C. Pripre-
mljeni hemolizat uzorka stabilan je do 10 dana na tempe-
raturi 2-8 °C. Rezultati ove procjene pokazuju da reagens
u potpunosti zadovoljava sve analiticke kriterije standar-
da za kvalitetu te da je direktno odredivanje HbA,_koje ne
ukljucuje postupak odredivanja ukupnog hemoglobina i
matematicki zahvat izracuna HbA, (gdje se iskljucuje mo-
gudi izvor pogrjeske i potrosnja reagensa) uz osiguranu
preciznost i to¢nost metodolodki napredak.
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A novel simplified automated
immunoturbidimetric assay for HbA
determination (direct HbA )

Ferenec-RuZi¢ D, Kvaternik M, Svrzan J, Topic E

Clinical Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

The aim of the study was to adapt a direct immunoassay
(Pointe Scientific, Inc., MI, USA) for in vitro determination
of hemoglobin A, _in whole blood on an Olympus 2700
autoanalyzer (Olympus Optical Co., Japan). Venous blood
samples from diabetic patients are collected into K3EDTA
containing vacutainer tubes. This direct determination of
HbA _ utilizes the interaction of antigen and antibody to
directly determine HbA, _in whole blood. Total hemoglo-
bin and HbA, have the same nonspecific absorption rate
to latex particles. When mouse antihuman HbA,_mono-
clonal antibody is added (R2), the latex-HbA, -mouse anti
human HbA,_antibody complex is formed. Agglutination
occurs when goat anti-mouse IgG polyclonal antibody
interacts with the monoclonal antibody. The amount of
agglutination is proportional to the amount of HbA,_ab-
sorbed onto the surface of latex particles. The amount of
agglutination is measured as absorbance. The HbA, _val-
ue is obtained from calibration curve. Calibration of the
procedure was performed using calibrators referenced to
the NGSP value. Within-run imprecision (at three different
HbA,_concentrations), between-run imprecision (in tripli-
cate for two control hemolysates measured for 10 days),
and accuracy (with control material), and by comparison
with the Tina-Quant HbA, _turbidimetric inhibition im-
munoassay (Roche Diagnostics, Germany; n=50) were
assessed. The within-run and between-run imprecision
(n=20) CV (%) was 1.12-1.87 and 1.23 and 2.00, respective-
ly. Results of the comparison study showed no statistical
difference according to the Passing & Bablok regression
analysis (y= 0.1224+0.9310x, r=0.9680, p>0.1). Calibration
of the assay was stable for at least 7 days. Refrigerated
samples remained stable for HbA,_analysis for 7 days.
Stability of the hemolysate was up to 10 days at 2-8 °C.
Results of the study indicate that the new automated
immunoturbidimetric procedure directly determines per-
centage of HbA,_adapted for routine chemistry analyzer
using only one channel (a separate channel for the deter-
mination of total hemoglobin fraction for the sample is
not necessary), providing a precise and accurate determi-
nation of HbA, .
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Vrijednosti IGF-1 i IGFBP3 u ocnoj vodici i

serumu dijabeticnih bolesnika

Krpan R', Kastelan S2, Busi¢ M2, Zjaci¢-Rotkvic V'

KB Sestre milosrdnice, Zagreb, Hrvatska
20B Sveti Duh, Zagreb, Hrvatska

Cilj je bio kvantitativno odrediti IGF-I i IGFBP3 u o¢noj vo-
dici i serumu dijabeti¢nih bolesnika i u kontrolnoj skupini
bolesnika, te odrediti povezanost tih parametara u o¢noj
vodici sa stupnjem dijabeti¢ne retinopatije. IGF-I mjeren
je modificiranom metodom RIA, a IGFBP3 metodom RIA.
U istrazivanje smo ukljucili 24 bolesnika s dijagnozom
Secerne bolesti tip 2. U kontrolnoj skupini ispitali smo 9
nedijabeti¢nih bolesnika. Bolesnike sa Se¢ernom boles¢u
podijelili smo u 3 skupine: bolesnici bez dijabeti¢ne reti-
nopatije (NDR, n=7); bolesnici s neproliferativnhom dijabe-
ticnom retinopatijom (NPDR, n=10); i bolesnici s prolifera-
tivnom dijabeti¢nom retinopatijom (PDR, n=7).

Oc¢na vodica uzorkovana je tijekom operacije katarakte.
Rezultati nisu pokazali povezanost izmedu vrijednosti
IGF-1i IGFBP3 u serumu ni u kojoj bolesni¢koj skupini. Sin-
teza unutar oka povezana je s porastom vrijednosti IGF-I i
IGFBP3 u o¢noj vodici. Zakljucili smo kako su IGF-1i IGFBP3
vazni lokalni parametri u razvoju proliferativne dijabetic-
ne retinopatije.

E-mail: ruzicak@net.hr

P7-5
Koncentracije ukupnih proteina i albumina u

serumu dijabeticnih bolesnika
Malenica M, Jevri¢-Causevic A, Duji¢ T

Farmaceutski fakultet, Sarajevo, Bosna i Hercegovina

Dijabetes melitus je veoma cesto pracen hipoalbumine-
mijom i hipoproteinemijom, $to upucuje na vaznost odre-
divanja ovih analita u serumu bolesnika s ovom dijagno-
zom. Promjene koncentracije navedenih parametara kod
dijabeti¢nih bolesnika se mogu javiti kao posljedica albu-
minurije, proteinurije, upalnih procesa, hemodijalize itd.
Uslijed toga se preporucuje povremeno kvalitativno ispi-
tivanje istih u mokradi i serumu radi planiranja lijecenja i
utvrdivanja ucinkovitosti terapije. U ovom eksperimental-
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P7-4
Vitreous and serum levels of IGF-I and

IGFBP3 in patients with diabetes mellitus

Krpan R', Kastelan S2, Busic¢ M?, Zjaci¢-Rotkvic V'

'Sestre milosrdnice University Hospital, Zagreb, Croatia
2Sveti Duh General Hospital, Zagreb, Croatia

The study was aimed at quantitative determination of
IGF-I and IGFBP3 in aqueous humor and serum of dia-
betic patients and control subjects, and determination of
the relationship of IGF-I and IGFBP3 levels in aqueous
humor with the stage of diabetic retinopathy. IGF-I was
measured by a modified RIA technique and IGFBP3 by
RIA technique. The study included 24 diabetic patients
(diabetes mellitus type 2) and 9 nondiabetic patients as
control subjects. The patients with diabetes were clas-
sified into three groups: no diabetic retinopathy (NDR,
n=7), non-proliferative diabetic retinopathy (NPDR, n=10)
and proliferative diabetic retinopathy (PDR, n=7). Aque-
ous humor was aspirated during cataract surgery. No sig-
nificant differences were found between serum contren-
tration of IGF-I and IGFBP3 in any of the patient groups.
Intraocular synthesis is associated with increased vitreous
levels of IGF-I and IGFBP3. It is concluded that IGF-I and
IGFBP3 are important local factors in the development of
proliferative diabetic retinopathy.

E-mail: ruzicak@net.hr

P7-5
Serum total protein and albumin

concentrations in diabetic patients
Malenica M, Jevri¢-Causevié A, Duji¢ T

School of Pharmacy, Sarajevo, Bosnia and Herzegovina

Diabetes mellitus (DM) is quite frequently accompanied
by hypoalbuminemia and hypoproteinemia, which points
to the importance of determination of these analytes in
serum of diabetic patients. In DM patients, changes in the
concentration of these parameters can be due to albu-
minuria, proteinuria, inflammatory process, hemodialysis,
etc. Therefore, periodical qualitative determination of
these analytes in serum and urine is advised for treatment
planning and therapeutic efficacy assessment. The pres-
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nom radu populaciju ispitanika ¢inile su dvije skupine bo-
lesnika. Kontrolnu skupinu ¢inilo je 20 bolesnika s normal-
nom koncentracijom glukoze, albumina i ukupnih prote-
ina u krvi, a eksperimentalnu 40 bolesnika s dijagnozom
Secerne bolesti (20 bolesnika tipa 1 i 20 boelsnika tip 2). U
kontrolnoj skupini, kao i u skupinama dijabeti¢nih bole-
snika tip 1 tip 2 bilo je po 10 muskaraca i 10 Zena. Ciljevi
rada su bili odrediti koncentracije glukoze, ukupnih prote-
ina i albumina u serumu svih ispitanika, usporediti razlike
u koncentraciji ispitivanih parametara kod svih ispitivanih
grupa te utvrditi korelacije izmedu pracenih parametara,
spola i dobi u pojedinim skupinama te korelacije izmedu
pracenih parametara i tipa dijabetesa. Dobiveni rezulta-
ti ukazuju na visoko statisticki znacajane razlike srednjih
vrijednosti koncentracija ispitivanih parametara izmedu
skupine dijabeti¢nih bolesnika tip 1, te dijabeti¢nih bole-
snika tip 2 i kontrolne skupine. Razlike nisu zabiljezene u
koncentraciji albumina kod dijabetesa tip 2. Usporedbom
bolesnika s dijabetesom tip 1 i tip 2 jedino je ustanovlje-
na statisticki znacajna razlika u koncentraciji albumina
(p=0,032). U kontrolnoj grupi ustanovljene su korelacije:
izmedu koncentracije glukoze i koncentracije albumina;
koncentracije ukupnih proteina i koncentracije albumina;
koncentracije glukoze, albumina i spola ispitanika. Kod
bolesnika s dijabetesom tip 1 nadena je korelacija izme-
du koncentracije albumina i spola ispitanika. Druge vrste
korelacija nisu zabiljezene osim korelacije izmedu tipa di-
jabetesa i koncentracije albumina.

E-mail: malenica_maja@yahoo.com

P7-6

Procjena promjena metabolickih procesa
ovisno o primjeni hipoglikemicnih lijekova
Domazetovska S, Bogdanova M, Percan V, Milenkovic T

Klinicki centar Skopje, Skopje, Makedonija

Bolesnici sa Se¢ernom bole$¢u uglavnom uzimaju lijeko-
ve koji razli¢ito utjecu na razli¢ite stadije metabolizma.
Raznovrsni su podatci potakli ovo ispitivanje. Imena pro-
izvodaca se ne navode zbog eti¢kih razloga te razlika u
pojedinacnim odgovorima. Ispitivanje je obuhvatilo bole-
snike koji uzimaju ove lijekove radi kontrole glukoze u krvi
i metabolizam. Pretrage su u bolesnika provedene prije i
nakon lije¢enja kroz razdoblje od mjesec dana. Odredivali
smo parametre koje smatramo najvaznijima u smislu utje-
caja terapije na metabolizam, tj. razine glukoze, trigliceri-
da, kolesterola, HDL/LDL kolesterola, aktivnosti AST, ALT
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ent study included two patient groups. Control group
consisted of 20 patients with normal blood concentration
of glucose, albumin and total protein; experimental group
consisted of 40 diabetic patients (20 patients with type 1
and type 2 DM each); thus, each study group included 10
patients. The aims of the study were to determine serum
concentration of glucose, total protein and albumin in
all study groups, to compare differences in the concen-
tration of these parameters across the groups, and to
identify correlations between these parameters, age and
sex within particular study group as well as between the
parameters and type of DM. The results obtained pointed
to statistically highly significant differences in the mean
concentrations of the study parameters between type 1
DM and type 2 DM patients, and control group. No such
differences were recorded for albumin concentration in
type 2 DM patients. Comparison of type 1 DM and type
2 DM patients only yielded a statistically significant differ-
ence in albumin concentration (p=0.032). In the control
group, correlations were observed between glucose and
albumin concentration, between total protein and albu-
min concentration; and between glucose and albumin
concentrations, and sex. In the group of patients with
type 1 DM, a correlation was found between albumin
concentration and sex. No correlation other than that
between the type of DM and albumin concentration was
observed.

E-mail: malenica_maja@yahoo.com

P7-6
Assessment of changes in the metabolic
pathway depending on hypoglycemic

medicaments

Domazetovska S, Bogdanova M, Percan V, Milenkovic T
Skopje University Clinical Center, Skopje, Macedonia

Patients with diabetes mellitus (DM) are usually exposed
to therapy with medicaments which have different effects
on different metabolic stages. The study was prompted
by the variety of data reported. The names of drug manu-
facturers are excluded for ethical reasons and because of
the variable individual response. The study included DM
patients on oral hypoglycemics for the control of blood
glucose level and metabolism. DM patients were tested
before and after therapy over a one-month period. In our
opinion, the parameters estimated in the study are most
relevant for the metabolic effect of this therapy. So, we
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i GGT te razinu laktata u krvi. Ovi biokemijski parametri
odredivali su se na automatskom analizatoru Intergra 700
standardnom metodom. Rezultati izmjerenih parametara
prije i nakon lijecenja pokazali su razli¢ite u¢inke. Razina
glukoze bila je ocito povisena u vecine bolesnika. U nekih
su bolesnika razine lipidnih sastavnica bile promijenjene,
uz razlic¢itu razinu statisticke znacajnosti. Aktivnosti AST,
zultat je bila povisena razina laktata nakon lijecenja, utvr-
dena u vedine bolesnika. Rezultati ove studije navode na
zakljucak kako svaki lijek izaziva razli¢ite ucinke u svakog
bolesnika. Laktat je proizvod metabolizma ugljikohidra-
ta koji zavrsava u citoplazmi, medutim, bez dokaza da je
ukljucen u daljnje stadije metabolizma ili ¢ini njegov dio.
Povisene razine glukoze i laktata zabiljezene kod nasih
bolesnika navode na pretpostavku da se uz ove lijekove
proces glikolize nastavlja samo u anaerobnim uvjetima,
bez konacne koristi za bolesnika.

E-mail: sdomazetovska@yahoo.com

P8 - Kostani metabolizam i bolesti, P8-1 (UP9-1)
Biljezi koStane pregradnje u terapiji
osteoporoze selektivnim modulatorima

estrogenskih receptora

Mandic S", Horvat V', Bacun T', Mandic D?, Pavela J', Majeti¢-Cetina N'

'Klinicka bolnica Osijek, Osijek, Hrvatska
2Zavod za javno zdravstvo Osjecko-baranjske zupanije, Osijek, Hrvatska

Osteoporoza je metabolicka kostana bolest obiljezena
smanjenom mineralnom gusto¢om, promjenama kostane
mikroarhitekture i smanjenim biomehanickim svojstvima
kosti koje mogu imati za posljedicu prijelome i deformi-
tete. Veliki je problem kod Zzena u postmenopauzi gdje
nastaje kao posljedica nedostatka estrogena i losih Zivot-
nih navika. Biokemijski biljezi u terapiji osteoporoze su
od velike vaznosti, jer promjena njihove koncentracije ili
aktivnosti odrazava dinamicko stanje koStanog metabo-
lizma, a informaciju o odgovoru na terapiju mozemo do-
biti ve¢ nakon 3 mjeseca djelotvorne terapije. Cilj ovoga
rada bio je ispitati terapijski odgovor biokemijskih biljega
osteoporoze kod Zena u postmenopauzi podvrgnutih te-
rapiji selektivnim modulatorima estrogenskih receptora.
Ispitane su 22 bolesnice u dobi od 52 do 76 godina. Na
osnovi vrijednosti mineralne gustoce kosti kraljeznice
(L1-L4) i kuka mjerene metodom DEX postavljena im je

Diabetes mellitu

determined blood levels of glucose, triglycerides, choles-
terol, HDL/LDL cholesterol, AST, ALT and GGT activities,
and lactate. Biochemical parameters were determined
on an automatic analyzer Intergra 700 using the standard
procedure. Results obtained before and after treatment
indicated different effects. Glucose level was overtly ele-
vated in most patients. In some patients, the level of lipid
components showed changes, with a varying statistical
significance. The acivities of AST, ALT and GGT decreased
upon therapy administration. The most interesting result
was that the majority of patients showed increased lac-
tate levels after treatment. Study results pointed to a con-
clusion that every medicament caused different effects in
all patients. Lactate is a product of carbohydrate metabo-
lism that ends in the cytoplasm, however, still with no
evidence that it is included or a part of further metabolic
stages. The increased levels of glucose and lactate in our
patients suggested that on this kind of therapy, the pro-
cess of glycolysis proceeds only in anaerobic conditions,
without eventual benefit for the patient.

E-mail: sdomazetovska@yahoo.com

P8 - Bone metabolism and diseases, P8-1 (UP9-1)
Bone turnover markers in osteoporosis
therapy with selective estrogen receptor

modulators

Mandic S, Horvat V', Bacun T', Mandic D?, Pavela J', Majeti¢-Cetina N'

'Osijek University Hospital, Osijek, Croatia
2Public Health Institute of the Osijek-Baranya County, Osijek, Croatia

Osteoporosis is a metabolic bone disease characterized by
decreasedmineraldensity,microarchitecturaldeterioration
of bone tissue, and decreased biomechanical properties
of bone, which can lead to bone fractures and deformities.
Osteoporosis is a big problem in postmenopausal women,
where it occurs as the result of decline in estrogen
concentration and unhealthy lifestyle.

Biochemical markers are very important in osteoporosis
therapy because changes in their concentration or activity
reflect the dynamic state of bone metabolism and can
provide information on therapeutic response as early as at
three months of therapy introduction. The aim of this study
was to investigate therapeutic response of biochemical
osteoporosis markers in postmenopausal women on
therapy with selective estrogen receptor modulators.
The study included 22 patients aged 52-76. Osteoporosis
was diagnosed on the basis of bone mass density of the
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dijagnoza osteoporoze. Uzorci krvi i druge jutarnje mo-
krace uzeti su prije terapije i tri mjeseca nakon terapije.
Izmjerene su vrijednosti ALP (Olympus, Olympus AU 640),
BAP (Metra, ETI-MAX 3000), osteokalcina (Metra, ETI-MAX
3000), beta-crosslapsa (Roche Modular E170) i TP1NP (Ro-
che Modular E170) u serumu i DPD (Metra, ETI-MAX 3000)
u drugoj jutarnjoj mokraci. Prosje¢no snizenje biljega bilo
je: 5% za ALP, 38% za osteokalcin, 11% za beta-crosslaps i
21% za TP1NP, dok su BAP (2%) i DPD (38%) pokazali po-
rast vrijednosti.

Osteokalcin i TP1NP su se pokazali pogodnim biljezima za
pracenje odgovora na terapiju selektivnim modulatorima
estrogenskih receptora u relativno kratkom vremenu, jer
su pokazali statisticki znacajan (p=0,006 za osteokalcin i
p=0,005 za TPINP) pad vrijednosti vec tri mjeseca nakon
pocetka terapije.

E-mail: mandic.sanja@kbo.hr

P8-2 (UP9-2)
Tartarat-rezistentna kisela fosfataza i PINP u

dijagnostici osteoporoze

Miljug J, Nikolic

Klinicki centar — Banjaluka, Banjaluka, Bosna i Hercegovina

Kostani biljezi tartarat-rezistentna kisela fostfataza (TRAP)
i PINP odredeni su u serumima ispitanika s verificiranom
osteoporozom i osteopenijom. S ozbirom na razli¢ite po-
datke u literaturi, Zeljeli smo utvrditi imaju li navedeni
kostani biljezi dijagnosti¢ko znacenje. Prva skupina ispi-
tanika (n=60) imala je T-score mineralne gustoce kostiju
(BMD) izmedu -0,4 i -1,7, Sto prema kriterijima SZO odgo-
vara smanjenoj kostanoj masi (osteopeniji). Druga skupina
(n=60) imala je T-score BMD ne veci od -2.3, §to se prema
standardima SZO definira kao osteoporoza. Kataliticna
aktivnost TRAP je mjerena kinetickom metodom uz upo-
trebu reagensa tvrtke BioMerieux na analizatoru Mira Co-
bas Plus. BMD je odreden ultrazvu¢nom tehnikom, a kon-
centracija PINP je odredena tehnikom ECL i reagensima
tvrtke Roche na analizatoru Elecsys 2010. Kod ispitanika
s osteopenijom dobivene su kataliticne aktivnosti TRAP u
serumu od 3,51+1.14 U/L, dok je aktivnost istoga enzima u
skupini ispitanika s osteoporozom iznosila 5,49+1,63 U/L.
Utvrdene razlike su statisticki znacajne (p<0,001). Razlike
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lumbar spine (L1-L4) and hip measured with DEX method.
Blood samples and second morning urine sample were
collected from patients before and three months after
therapy initiation. Biochemical markers measured in
serum samples were: ALP (Olympus, Olympus AU 640), BAP
(Metra, ETI-MAX 3000), osteocalcin (Metra, ETI-MAX 3000),
beta-crosslaps (Roche Modular E170) and TP1NP (Roche
Modular E170), whereas DPD (Metra, ETI-MAX 3000) was
determined in urine samples. The mean reduction in
serum markers after three-month therapy was: 5% for
ALP, 38% for osteocalcin, 11% for beta-crosslaps and 21%
for TP1INP, whereas BAP (2%) and DPD (38%) showed
increased values. Osteocalcin and TP1NP were found to
be suitable markers for monitoring selective estrogen
receptor modulator therapy in a relatively short time,
because they showed a statistically significant (p=0.006
for osteocalcin and p=0.005 for TP1NP) decrease.

E-mail: mandic.sanja@kbo.hr

P8-2 (UP9-2)

Tartarate-resistant acid phosphatase
(TRAP) and N-terminal propeptide of type
I procollagen (PINP) in the diagnosis of

osteroporosis
Miljus J, Nikolic
Clinical center Banjaluka, Banjaluka, Bosnia i Herzegovina

The bone markers tartrate resistant-acid phosphatase
(TRAP) and N-terminal propeptide of | type procollagen
(PINP) were measured in the sera of patients with
confirmed osteoporosis and osteopenia. The aim of the
study was to establish whether the two bone markers
have a diagnostic usefulness, considering the discordant
data found in the literature. In the first group of patients
(n=60) bone mineral density (BMD) T-score was found to
be between -0.4 and -1.7, defined by WHO as osteopenia.
The BMD T-score in the second group was not above -
2.3, defined by WHO as osteoporosis. The TRAP catalytic
activity was measured by the kinetic BioMerieux method
on a Mira Cobas Plus analyzer. BMD was determined
by ultrasound technique. The PINP concentration was
measured by the ECL technique using Roche reagents on
an Elecsys 2010 analyzer. In patients with osteoporosis,
serum TRAP catalytic activities were 3.51+1.14 U/L, while
the activity of the same enzyme in the group of patients
with osteoporosis was 5.49+1.63 U/L.The differences were
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dobivenih koncentracija PINP u ispitanika s osteopenijom
u odnosu na one kod ispitanika s osteoporozom nisu bile
statisticki znacajne. Smatramo da bi odredivanje kata-
liticne aktivnosti TRAP u serumu, uz druge biokemijske
biljege kostane pregradnje, unaprijedilo dijagnosticki
potencijal za osteoporozu. Potrebno je utvrditi vlastiti re-
ferentni raspon za PINP, jer su sve dobivene vrijednosti u
objema skupinama ispitanika imale maksimalne vrijedno-
sti znatno ispod gornje granice referentnog raspona koji
je preporucila tvrtka Roche. Tek bi usporedbom s vlastitim
referentnim vrijednostima bilo moguce donijeti ispravne
zakljucke o dijagnostickom znacenju odredjivanja PINP u
serumu.

E-mail: jasenkam@teol.net

P8-3
Analiticka procjena P1NP - biokemijskog
biljega kostane pregradnje

Marcius M, Getaldi¢-Svarc B2, Vrki¢ N2

"Medilab d.o.o., Zagreb, Hrvatska
2KB Sestre milosrdnice, Zagreb, Hrvatska

Oko 90% kostanog matriksa koji sintetiziraju osteobla-
sti sastavljen je od kolagena tipa I. Sintetizira se u obliku
predkursorske molekule prokolagena | koji sadrzi N-(@ami-
no) i C-(karboksi) terminalnu produzenu domenu. Prije sa-
zrijevanja kolagenskih fibrila ovi tzv. N- i C-propeptidi se
cijepaju specifi¢cnim proteazama. Slobodni propeptidi ko-
laju krvljuisvjedoce o aktivnojsintezi kolagena te se mogu
definirati kao pravi biljezi kostane pregradnje. Cilj studije
je bila analiticka procjena amino-terminalnog propeptida
tipa | prokolagena (PINP) elektrokemiliuminescentnom
imunometodom, te usporedba rezultata sa svojstvima te-
sta koje je deklarirao proizvodac. Analiticka procjena izve-
dena je prema standardiziranom protokolu baziranom na
konceptima dokumentacije ECCLS. Netoc¢nost je odrede-
na odredivanjem analita u kontrolnim uzorcima kroz 10
dana. Nepreciznost u seriji odredena je na 30 uzastopnih
mjerenja u dva skupna seruma. Nepreciznost iz dana u
dan odredena je mjerenjem koncentracije kontrolnih se-
ruma u triplikatu kroz 10 dana. Ispitivane su interferencije
hiperbilirubinemije, lipemije i hemolize. Odstupanja od
kontrolnih uzoraka pokazala su zadovoljavajudi stupanj
to¢nosti, a mjerenja nisu ni u jednom mjerenju prelazila
granicu od 1 SD. Kod ispitivanja nepreciznosti u seriji do-
biveni su koeficijenti varijacije 2,14% i 2,31% (2,22%), a kod
ispitivanja nepreciznosti iz dana u dan dobiveni su koefi-
cijenti varijacije 1,44%, 1,71% i 2,04% (=1,73%). Ispitivanje
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statistically significant (p<0.001). The differences in PINP
concentrations between the two groups of patients were
not statistically significant. We conclude that the TRAP
catalytic activity in serum, along with other biochemical
markers of bone turnover, could improve the diagnostic
potential for osteoporosis. It is necessary to establish
a reference range for PINP, as the results found in both
patient groups had their maximum values by far below
the maximum value of the reference range suggested
by Roche. So, correct conclusions about the diagnostic
significance of PINP determination in serum could only be
made upon comparison with one’s own reference values.

E-mail: jasenkam@teol.net

P8-3
Analytical evaluation of PINP - a

biochemical marker of bone turnover

Marcius M, Getaldi¢-Svarc B2, Vrki¢ N2

"Medilab Co., Zagreb, Croatia
2Sestre milosrdnice University Hospital, Zagreb, Croatia

More than 90% of organic bone matrix consists of type
| collagen. It is derived from type | procollagen synthe-
sized by fibroblasts and osteoblasts. Type | procollagen
contains both N-(@mino) and C-(carboxy) terminal exten-
sions which are removed by specific proteases during the
conversion of procollagen to collagen and its subsequent
incorporation into bone matrix. Therefore, these exten-
sions are a specific indicator of type | collagen deposition
and thus may be defined as a true bone formation marker.
The aim of the study was analytical evaluation of the total
procollagen 1 amino-terminal propeptide (P1NP) elec-
trochemiluminescence immunoassay, and comparison
of the results with the assay characteristics declared by
the manufacturer. Analytical evaluation was performed
according to the standardized protocol based on the
concepts of ECCLS documents. Inaccuracy was tested us-
ing control material for 10 days. Intra-assay imprecision
was tested on 30 replicates per analysis in two pool sera.
Inter-assay imprecision was tested using control material
in triplicate for 10 days. Interferences were investigated
for hyperbilirubinemia, lipemia and hemolysis. Deviation
from control specimens showed satisfactory accuracy,
and the measurements did not exceed the limit of 1 SD.
Imprecision studies yielded intra-assay CVs of 2.14% and
2.31% (2.22%) and inter-assay CVs of 1.44%, 1.71% and
2.04% (=1.73%). Inaccuracy showed bias from target val-
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netocnosti pokazalo je odstupanje od ciljnih vrijednosti i
to kod niskih koncentracija PINP iznosi 9,28%, kod sred-
nje visokih koncentracija PINP postotak odstupanja iznosi
6,19%, a kod niskih koncentracija PINP postotak odstupa-
nja iznosi 8,53%. Dobivene vrijednosti odstupanja od cilj-
nih vrijednosti prihvatljive su pri rutinskom odredivanju
PINP. Rezultati su pokazali da je pouzdan rezultat iskljuci-
vo u diluciji 1:2. Odnos izmjerene i o¢ekivane vrijednosti s
velikom je proporcionalnom i konstantnom pogrjeskom
(@=-19,5 i 26,5). Dakle, dilucijom ve¢om od 1:2 ne bismo
mogli jednostavnim umnoskom s faktorom dilucije dobiti
tocan rezultat. Koncentracije bilirubina (<610 pmol/L), tri-
glicerida (<15 pmol/L) te koncentracije hemoglobina (<1,8
mmol/L) ne interferiraju s rezultatima mjerenja. Dakle,
nova elektrokemiluminescentna imunometoda tvrtke Ro-
che za PINP daje precizne i to¢ne rezultate, uglavnom bez
ujecaja interferencija. PINP moze posluziti kao vrlo kori-
stan dijagnosticki parametar u procjeni pregradnje kosti
kod bolesnika na hemodijalizi i nakon prijeloma kosti, te
kao biljeg procjene terapije kod osteoporoze.

E-mail: marko_marcius@yahoo.co.uk, mmarcius@medilab.hr

P8-4
Oksidativni status u osteoporozi

Mandi¢ D", Bacun T2, Venzera 22, Horvat V2, Mandi¢ S?, Majeti¢-Cetina N?

Zavod za javno zdravstvo Osjecko-baranjske zupanije, Osijek, Hrvatska
2Klinicka bolnica Osijek, Osijek, Hrvatska

Osteoporoza je multifaktorni poremecaj uzrokovan sma-
njenjem kostane mase. Najvise pogada starije ljude, a
zene u postmenopauzi predstavljaju najrizic¢niju skupinu.
Uzroci osteoporoze su razliciti i uklju¢uju utjecaj nacina
zivota, okolisa, ali i nasljednih ¢imbenika. Mnogi od spo-
menutih ¢cimbenika mogu uzrokovati ili su uzrokovani ok-
sidativnim stresom. Cilj ovoga rada bio je ispitati oksida-
tivni status i elemente u tragovima kod Zena u postmeno-
pauzi s osteoporozom. Ispitane su 22 bolesnice u dobi od
52 do 76 godina kojima je na osnovi vrijednosti mineralne
gustoce kosti kraljeznice (L1-L4) i kuka mjerene metodom
DEX dijagnosticirana osteoporoza. Bolesnicama su uzeti
uzorci krvi u kojima su izmjerene vrijednosti ukupnog an-
tioksidativnog statusa - TAS (Randox, Olympus AU 400),
glutation reduktaze - GR (Randox, Olympus AU 400), cin-
ka (Sentinel, Olympus AU 640) i bakra (Randox, Olympus
AU 640). Kontrolnu skupinu je ¢inilo 35 zdravih Zena u
dobi od 23 do 58 godina.

Rezultati su pokazali prosje¢no sniZzenje za TAS 16%
(p<0,001) i cink 11% (p=0,035) u odnosu na kontrolnu sku-
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ues at low concentrations of PINP (PC1) by 9.28%, at me-
dium concentrations of PINP (PC2) by 6.19% and at low
concentrations of PINP (PC3) by 8.53%. These values of
bias from target values are acceptable in routine analysis
of PINP. Our results showed that the only possible dilution
is 1:2. Correlation between the measured and expected
values yielded a largely proportional and constant error
(@=-19.5 and 26.5). Accurate results could not be achieved
from a dilution greater than 1:2. Interferences from
bilirubin (<610 pmol/L), triglycerides (<15 umol/L) and
hemoglobin (<1.8 mmol/L) were undetectable. Thus, the
new Roche electrochemiluminescence immunoassay for
PINP yields precise and accurate results, mostly free from
interferences. P1INP could be a useful biochemical tool in
assessing bone turnover in patients on hemodialysis and
after bone fracture as well as a marker of therapeutic ef-
ficacy for osteoporosis.

E-mail: marko_marcius@yahoo.co.uk, mmarcius@medilab.hr
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Oxidative status in osteoporosis

Mandi¢ D', Bacun T Venzera 2, Horvat \?, Mandic 52, Majeti¢-Cetina N?

"Public Health Institute of the Osijek-Baranya County, Osijek, Croatia
2Osijek University Hospital, Osijek, Croatia

Osteoporosis is multifactorial disease and is the result of
the loss in skeletal mass. It mostly involves the elderly,
with postmenopausal women being at the highest risk.
A number of factors contribute to and cause osteoporo-
sis, including the effects of lifestyle, environmental fac-
tors as well as genetic factors. Many of these can cause
or are caused by oxidative stress. The aim of this study
was to investigate oxidative status and trace elements in
postmenopausal women with osteoporosis. The study
included 22 female patients aged 52-76. Osteoporosis
was diagnosed on the basis of bone mass density of the
lumbar spine (L1-L4) and hip measured by DEX method.
The parameters measured in serum were: total antioxida-
tive status - TAS (Randox, Olympus AU 400), glutathione
reductase - GR (Randox, Olympus AU 400), zinc (Senti-
nel, Olympus AU 640) and copper (Randox, Olympus
AU 640). Control group consisted of 35 healthy women
aged 23-58. Study results revealed a mean TAS decrease
by 16% (p<0.001) and zinc decrease by 11% (p=0.035) as
compared to control group, suggesting an impaired anti-
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pinu, Sto ukazuje na osteceni antioksidativni potencijal
koji bi mogao doprinijeti stani¢cnom ostecenju i posljedic-
no razvoju osteoporoze.

E-mail: dario.mandic@gmail.com

P8-5
Koncentracija specificne alkalne fosfataze

(BAP) u bolesnica na terapiji metimazolom

Krili¢ D, Lukinac Lj, Nothig-Hus D, Balenovic A, Jukic T, Kusi¢ Z

Klinika za onkologiju i nuklearnu medicinu, KB Sestre milosrdnice,
Zagreb, Hrvatska

Hipertireoza utjece na pojacanu osteoblasti¢nu i osteo-
klasti¢nu aktivnost, sto moze dovesti do smanjenja min-
eralizacije kostiju i pojacanog metabolizma kosti. Klinicki
podaci su potvrdili da je kostana alkalna fosfataza (BAP)
osjetljivi pouzdan pokazatelj izgradnje kosti i rani pokaza-
telj osteoblasti¢ne diferencijacije. Cilj je bio istraziti utjecaj
metimazolske terapije na razinu BAP u serumu bolesnica s
hipertireozom, u kojih se zbog premenopauze ne ocekuje
poremecaj u kostanom metabolizmu ili pojava osteopo-
roze te usporediti serumske koncentracije BAP i tireotro-
pina (TSH). U istrazivanje je bilo uklju¢eno 56 Zzena u pre-
menopauzi (dob: 22-40 god.) koje su zbog hipertireoze
bile na terapiji metimazolom (Athyrazole; doza:1,25-100
mgq). Koncentracije BAP i TSH odredene su imunometri-
jskim kompletima Ostase BAP EIA (IDS Ltd., Engleska) i
Immulite Third Generation TSH (DPC, SAD). Koncentracija
BAP odredena je u 121 uzorku seruma 56 bolesnica koje
se lijece zbog hipertireoze metimazolom i usporedena s
odgovarajucim vrijednostima TSH. Povisene koncentracije
BAP nadene su u 70 (58%) uzoraka seruma, od kojih je u
50 (41%) vrijednost TSH bila izvan referentnog raspona.
Povisen BAP i snizen TSH utvrden je u 36 (51%) uzoraka, a
istodobno poviseni BAP i TSH u 14 (20%) uzoraka, dok je
poviseni BAP i uredan TSH naden u 20 (29%) uzoraka se-
ruma. U 18 bolesnica je tijekom pracenja (3-5 posjeta) BAP
bio povisen u 38 od 70 (54%) seruma, od kojih je TSH bio
snizen u 14 (37%), povisen u 9 (24%) i normalan u 15 (39%)
uzoraka. Povisena razina BAP nadena je u 14 od 44 (32%)
uzoraka seruma bolesnica koje su uzimale dozu metima-
zola manju od 10 mg, u 30 od 47 (64%) seruma bolesnica
s dozom metimazola od 10-20 mg i u 24 od 28 (86%) uzo-
raka seruma bolesnica s dozom metimazola viSom od 20
mg (p=0,0532, p=0,0076 odnosno p=0,0000). Izvedeni su
slijedeci zakljucci: 1. Hipertireoza pojacava kostani meta-
bolizam i utjece na porast razine BAP u serumu; visa doza
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oxidative potential, which may contribute to cell damage
and consequently to the development of osteoporosis.

E-mail: dario.mandic@gmail.com

P8-5
Concentration of serum bone specific
alkaline phosphatase (BAP) in patients on

methimazole therapy
Krili¢ D, Lukinac Lj, Nothig-Hus D, Balenovic A, Juki¢ T, Kusi¢ Z

University Department of Oncology and Nuclear Medicine, Sestre
milosrdnice University Hospital, Zagreb, Croatia

Hyperthyroidism is associated with enhanced osteo-
blastic and osteoclastic activity, and patients frequently
have low bone mineral density and high bone turnover.
Clinical data demonstrate that bone alkaline phospha-
tase (BAP) is a sensitive and reliable indicator of bone
formation and an early marker of osteoblast differen-
tiation. It reflects overall bone turnover when the bone
resorption and formation processes remain coupled. The
aim of the study was to evaluate the effect of the anti-
thyroid drug methimazole on BAP concentration in se-
rum of hyperthyroid premenopausal patients (in whom
osteoporosis is not expected) and to compare BAP with
thyrotropin (TSH) concentrations. The study included 56
premenopausal women (aged 22-40 yrs) with hyperthy-
roidism, on methimazole therapy (Athyrazole; dose range
1.25-100 mg). Immunometric assays for serum BAP and
TSH determination were used: Ostase BAP EIA (IDS Ltd.,
UK) and Immulite Third Generation TSH (DPC, USA). BAP
concentration was measured in 121 serum samples of 56
patients on methimazole therapy and these values were
compared with the respective TSH values. Increased
BAP was found in 70 (58%) samples of which 50 (41%)
had TSH beyond the reference range. Increased BAP and
decreased TSH were detected in 36 (51%) samples, in-
creased BAP and TSH in 14 (20%) samples, and increased
BAP and normal TSH in 20 (29%) samples. Eighteen pa-
tients were followed up on three to five occasions; BAP
was increased in 38 (54%) of 70 serum samples. Of these,
TSH was also increased in 9 (24%), decreased in 14 (37%)
and normal in 15 (39%) samples. An increased BAP level
was recorded in 14 of 44 (32%) samples of patients on a
methimazole dose lower than 10 mg, in 30 of 47 (64%)
samples of patients on a dose of 10-20 mg, and in 24 of 28
(86%) samples of patients with a dose higher than 20 mg
(p=0,0532, p=0,0076 and p=0,0000, respectively). Study
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metimazola korelirala je s ve¢om proporcijom povisenih
vrijednosti BAP, $to je moguca posljedica jace aktivnosti
bolesti u tih bolesnica; 2. Bududi da su povisene koncen-
tracije BAP zabiljezene u velikom postotku bolesnica s
urednim i povisenim vrijednostima TSH bilo bi uputno da
se u bolesnica s hipertireozom mjeri neki od biljega odgo-
vornih za izgradnju i razgradnju kosti i nakon postizanja
zadovoljavajuceg klinickog statusa hipertireoze.

E-mail: llukinac@kbsm.hr

P8-6
Uloga biokemijskih biljega u dijagnostici

osteoporoze

Horvat V", Mandi¢ S, BacunT', Mandic D?, Pavela J!, Majeti¢-Cetina N’

'Klinicka bolnica Osijek, Osijek, Hrvatska
2Zavod za javno zdravstvo Osjecko-baranjske zupanije, Osijek, Hrvatska

Biokemijski biljezi kostane pregradnje su molekule koje
izravno proizlaze iz strukture i funkcije kostanog tkiva. lako
nisu specifi¢ni za odredenu bolest, njihovo je uvodenje u
klinicku praksu znacajno poboljsalo dijagnosticki poten-
cijal, pa primijenjeni zajedno s denzitometrijom kosti zna-
¢ajno olaksavaju odluku o tome kada poceti lijecenje. Cilj
ovoga rada bio je ispitati neke biokemijske biljege u oste-
oporozi i usporediti ih s nalazom mineralne gustoce kosti
kraljeznice (BMD) (L1-L4) i kuka mjerene metodom DEX te
tako procijeniti njihovo znacenje u postavljanju dijagno-
ze. Ispitali smo 24 bolesnice u postmenopauzi u dobi od
52 do 76 godina. Svima je napravljena denzitometrija, a
zatim su uzeti uzorci krvi u kojima su izmjerene vrijednosti
osteokalcina (Metra, ETI-MAX 3000), TP1INP (Roche Modu-
lar E170) i beta-crosslaps (Roche Modular 170) u serumu, te
uzorak druge jutarnje mokrace u kojem je izmjeren DPD
(Metra, ETI-MAX 3000). Kontrolnu skupinu ¢inilo je 35
zdravih Zena u dobi od 23 do 58 godina. Prosje¢na BMD
kosti kraljeznice (L1-L4) bila je 0,746; T-vrijednost -2,7; Z-
vrijednost -1,1; a kuka BMD 0,79; T-vrijednost -1,2; Z-vrijed-
nost -0,09. Rezultati su pokazali statisticki znacajnu razliku
u odnosu na kontrolnu skupinu za TPTNP (p=0,026) i beta-
crosslaps (p=0,005), te su se oni pokazali dobrim i osjetlji-
vim biljezima u procjeni rizika za osteoporozu.

E-mail: horvat.vesna@kbo.hr
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results pointed to the following conclusions: 1) hyperthy-
roidism speeds up bone turnover and causes elevation of
BAP level; a higher dose of methimazole correlated with a
higher proportion of increased BAP values. The increased
bone turnover may persist in patients on methimazole
therapy even after normalization of TSH values; and 2)
as an increased BAP level was recorded in a significant
number of samples with normal and elevated TSH con-
centration, it is necessary to measure some of the bone
formation/absorption markers even after normalization
of the clinical signs of hyperthyroidism in these patients.

E-mail: llukinac@kbsm.hr
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The role of biochemical markers in the

diagnosis of osteoporosis

Horvat V', Mandi¢ S, BacunT', Mandic D?, Pavela J!, Majeti¢-Cetina N’

'Osijek University Hospital, Osijek, Croatia
2Public Health Institute of the Osijek-Baranya County, Osijek, Croatia

Biochemical markers of bone turnover are related primar-
ily to bone structure and function. Although not related
specific to any disease, they have significantly upgraded
diagnostic potential in clinical practice. In combination
with DEX, they are of great help to physician on decid-
ing when to start therapy. The aim of this study was to
investigate some biochemical markers in osteoporosis
and to compare them to bone mass density (BMD) of
lumbar spine (L1-L4) and hip measured with DEX method,
thus evaluating their role in the diagnosis of osteoporo-
sis. The study included 24 postmenopausal women aged
52-76. Bone mass densitometry was performed in all
women. Blood samples and second morning urine were
also collected. The following biochemical markers were
measured in serum: osteocalcin (Metra, ETI-MAX 3000),
beta-crosslaps (Roche Modular E170) and TP1NP (Roche
Modular E170), while DPD (Metra, ETI-MAX 3000) was
measured in urine samples.

Control group consisted of 35 healthy women aged 23-
58. The mean BMD of lumbar spine (L1-L4) was 0.75; T-
score -2.7; Z-score -1.1, and the mean BMD of hip was 0.79;
T-score -1.2; Z-score -0.1.

Results showed a statistically significant difference be-
tween TPINP (p=0.026) and beta-crosslaps (p=0.005)
levels, so they seem to be good and sensitive markers to
assess the risk of osteoporosis.

E-mail: horvat.vesna@kbo.hr
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Plazmatske razine PMN-elastaze i

neopterina u ranom stadiju sepse

Bogdanova M, Gruev T, Domazetovska S

Zavod za klinicku biokemiju, Klinicki centar Skopje, Skopje, Makedonija

Makrofazi, limfociti i granulociti su glavne sastavnice sta-
ni¢nog obrambenog sustava. Razmjeri aktiviranja upal-
nog stani¢nog sustava pod septi¢nim uvjetima mogu
se mjeriti za makrofage pomocu razina neopterina, a za
granulocite pomocu razina PMN-elastaze u plazmi. Neop-
terin je proizvod puta tetrahidrobiopterina, $to ga osloba-
daju makrofazi potaknuti interferonom gama. Fizioloski
zadatak PMN-elastaze je razgradnja fagocitoziranog ma-
terijala. Cilj ovoga ispitivanja je bio istraziti pomazu li ne-
opterin i PMN-elastaza u razlikovanju izmedu nesepti¢nih
i septi¢nih bolesnika, te u njihovoj procjeni prema tezini
septikemije. Ispitano je ukupno 63 bolesnika (u dobi od
32-56 godina): 16 bez simptoma septikemije (kontrolna
skupina), 33 sa septikemijom i 14 s teSkom septikemijom.
Razine u plazmi mjerene su kod prijma u bolnicu te nakon
24 i 72 sata. PMN-elastaza se je mjerila u uzorcima plaz-
me s EDTA turbidimetrijskim imuno testom tvrke Merck
na automatskom analizatoru Cobas Mira Plus. Razine ne-
opterina mjerile su se kompetitivnim enzimskim imuno
testom na mikrotitarskim trakama tvrtke Brahms. Apsor-
bancija na 405 nm ocitavala se je na instrumentu Bio-Rad
Microplate Reader 550. Rezultati za sve skupine u razdo-
blju od 72 sata od prijma u bolnicu bili suza PMN-elastazu
188+32 pg/L, 226126 pg/L i 276+120 ng/L, a za neopterin
43+18 nmol/L, 66+13 nmol/L i 120+99 nmol/L. Cirkuliraju-
¢a PMN-elastaza nije izravno povezana s bijelom krvnom
slikom i mogla je razlikovati kontrolnu skupinu i tesku
septikemiju tijekom 72-satnog razdoblja promatranja na-
kon prijma. Neopterin je pokazao znacajne razlike medu
skupinama u svakom razdoblju mjerenja. Najvise razine
bile su udruzene s losijom prognozom u bolesnika sa sep-
tikemijom. Zaklju¢ujemo kako ova dva bijega predstav-
liaju korisne parametre za ranu dijagnostiku septikemije i
motrenje klini¢kog tijeka u septi¢nih bolesnika.

E-mail: b_bogdanov@yahoo.com
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Plasma PMN-elastase and neopterin levels in

the early stage of sepsis

Bogdanova M, Gruev T, Domazetovska S

Institute of Clinical Biochemistry, Skopje University Clinical Center,
Skopje, Macedonia

Macrophages, lymphocytes and granulocytes are the
main components of the cellular defense system. The
extent of activation of inflammatory cell system under
septic conditions may be measured for macropheges by
neopterin and for granulocytes by PMN-elastase plasma
levels. Neopterin is a product of the tetrahydrobiopterin
pathway, liberated by macrophages after an interferon
gamma stimulus. The physiological task of PMN-Elastase
is degradation of phagocytosed material. The aim of this
study was to investigate if neopterin and PMN-elastase
help differentiate between nonseptic and septic patients,
and evaluate them with regard to the severity of sep-
ticemia. A total of 63 patients (aged 32-56) were tested:
16 without symptoms of septicemia (control group), 33
with septicemia, and 14 with severe septicemia. Plasma
levels were measured on admission to the hospital and
then after 24 and 72 hours. PMN-elastase was measured
in EDTA- plasma samples by turbidimetric immunoassay
system from Merck on an Cobas Mira Plus autoanalyzer.
Neopterin level was determined by competitive enzyme
immunoassay on microtiter strips from Brahms. Absor-
bance at 405 nm was read using a Bio-Rad Microplate
Reader 550. The results for all groups during 72 hours
of hospital admission were as follows: for PMN-Elastase
188+32 pg/L, 226126 pg/L and 276£120 ng/L; and for ne-
opterin 4318 nmol/L, 66£13 nmol/L and 120+99 nmol/L,
respectively. Circulating PMN-elastase is not directly re-
lated to WBC counts and could differentiate between the
control group and severe septicemia in the observation
period of 72 hours after admission. Neopterin showed
significant differences between groups in each study pe-
riod. Highest levels are associated with poorer prognosis
in patients with septicemia. We conclude that the two
markers are useful parameters for the early diagnosis of
septicemia and monitoring of the clinical course in septic
patients.

E-mail: b_bogdanov@yahoo.com
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Utjecaj HDL-razgradnih proizvoda na

gensku ekspresiju u endotelnim stanicama

Crnkovic S', Gauster M2, Guelly C, Frank S?

"Farmaceutsko biokemijski fakultet Sveucilista u Zagrebu, Zagreb,
Hrvatska

2Zavod za molekularnu biologiju i biokemiju, Medicinski fakultet
Sveucilista u Grazu, Graz, Austrija

3Centar za medicinska istrazivanja, Medicinski fakultet Sveucilista u
Grazu, Graz, Austrija

Smatra se kako je ateroskleroza kroni¢ni upalni odgovor
na upalne medijatore podrijetlom iz lipida koji se naku-
pljaju na odredenim mjestima u arterijama. Endotelna li-
paza (EL) je fosfolipaza s HDL Cesticama kao preferiranim
supstratom. Cilj rada bio je istraziti promjene u genskoj
ekspresiji u uzgojenim endotelnim stanicama nakon tre-
tmana HDL-razgradnim proizvodima dobivenim djelova-
njem endotelne lipaze (smjesa EL-HDL). Pokusi su izvedeni
na stanicama ECA - primarnoj stani¢noj kulturi dobivenoj
iz humane placentne arterije, stanicama EAHY - huma-
noj stani¢noj liniji iz umbilikalne vene i stanicama HAEC
— humanoj stanic¢noj liniji iz aorte. HDL-razgradni proizvo-
di dobiveni su inkubacijom frakcije HDL3 s EL-kondicio-
niranim medijem te kontrolnim medijem bez EL kroz 3
sata na 37 °C. Endotelne stanice potom su inkubirane 3
sata na 37 °C s EL-HDL ili kontrolnom smjesom. Ispitana
je relativna genska ekspresija 16 gena pomocu reverzne
transkripcije-PCR; pritom je beta-aktin sluzio za normali-
zaciju. Rezultati su pokazali povecanu ekspresiju proupal-
nih kemokina i njihovih receptora (interleukin-6, RANTES,
TNFalfa receptor, folistatin), molekula upletenih u signal-
nu transdukciju (fosfolipaza A2 IV A, ciklooksigenaza-2),
adhezijskih molekula (ICAM-1, VCAM-1, E-selektin), koa-
gulacijskih faktora (tromboplastin) i izvanstanic¢nih prote-
aza (hepsin, ADAMTS1). Porast ekspresije ICAM-1, COX-2 i
IL-6 vremenski je i koncentracijski ovisan. Stanice su po-
tom istodobno tretirane razli¢itim inhibitorima kako bi se
istrazila uklju¢enost pojedinih signalni putova. U stanica-
ma tretiranima sa SN50 (snaznim NF-kapaB inhibitorom)
uoceno je blago smanjenje ekspresije COX-2 i VCAM-1 u
usporedbi sa stanicama koje su tretirane samo smjesom
EL-HDL. Stanice tretirane smjesom EL-HDL i kvercetinom
(protu-upalnim flavonoidom) neocekivano su pokazale
koncentracijski ovisnu povecanu ekspresiju COX-2, ICAM-
1, IL-6 i E-selektina (za koncentracije kvercetina od 1, 10,
25150 uM). Tretman N-acetil-cisteinom (hvatac slobodnih
radikala) inhibirao je u¢inak HDL-razgradnih proizvoda na
ekspresiju VCAM-1, E-selektina, IL-6, COX-2 i PLA2 IV A, $to
ukazuje na upletenost redoks-osjetljivog signalnog puta.
Nadalje, SB202190 (selektivni inhibitor p38 MAP kinaze)
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expression in endothelial cells
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'School of Pharmacy and Biochemistry, University of Zagreb, Zagreb,
Croatia

2Institute for Molecular Biology and Biochemistry, Medical University of
Graz, Graz, Austria

3Center for Medical Research, Medical University of Graz, Graz, Austria

It has been suggested that atherosclerosis is a chronic
inflammatory response to lipid-derived inflammatory
mediators accumulating at selected arterial sites. En-
dothelial lipase (EL) is a phospholipase with HDL as the
preferred substrate. The aim of the study was to evaluate
gene expression changes in cultured endothelial cells af-
ter treatment with EL-derived HDL-degradation products
(EL-HDL mixture). Experiments were performed on ECA
cells — primary cell culture obtained from human placen-
tal artery endothelial cells; EAHY cells - human umbilical
vein endothelial cell line, and HAEC cells — human aortic
endothelial cell line. To obtain HDL-degradation prod-
ucts, HDL3 fraction was incubated with EL-conditioned
medium and control medium without EL for 3 hours
at 37 °C. Cells were then incubated for 3 hours at 37 °C
with EL-HDL or control mixture. Relative gene expression
of 16 genes was assessed by Reverse Transcription-PCR
with beta-actin serving as a normalization gene. Results
showed an increased expression of proinflammatory che-
mokines and their receptors (interleukin-6, RANTES, TN-
Falpha receptor, follistatin), molecules involved in signal
transduction (phospholipase A2 IV A, cyclooxygenase-2),
adhesion molecules (ICAM-1, VCAM-1, E-selectin), coagu-
lation factors (thromboplastin) and extracellular proteases
(hepsin, ADAMTST1). The increase in ICAM-1, COX-2 and IL-
6 was shown to be time- and concentration-dependent.
To gain an insight into the possible signaling pathways in-
volved, cells were cotreated with various inhibitors. Cells
treated with SN50 (a potent NF-kappaB inhibitor) showed
a slight decrease in gene expression of COX-2 and VCAM-
1 as compared to cells treated only with EL-HDL mixture.
Cells treated with EL-HDL mixture and quercetin (an
anti-inflammatory flavonoid) unexpectedly revealed that
quercetin (at concentrations of 1, 10, 25 and 50 uM) actu-
ally increased the expression of COX-2, ICAM-1, IL.-6 and
E-selectin in a dose-dependent manner. Treatment with
N-acetyl-cysteine (a free radical scavenger) inhibited the
upregulation of VCAM-1, E-selectin, IL-6, COX-2 and PLA2
IV A, indicating involvement of a redox sensitive path-
way. Furthermore, SB202190 (a selective p38 MAP kinase
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sprijecio je povecanje ekspresije VCAM-1 i COX-2, ukazu-
juci na aktivaciju i upletenost barem dva razlicita signalna
puta. Endotelna lipaza oslobada upalne lipidne medija-
tore, ¢emu svjedodi povecana razina ekspresije upalnih
gena u endotelnim stanicama koje su bile izlozene HDL-
razgradnim proizvodima dobivenim djelovanjem endo-
telne lipaze.

E-mail: slacrnko@yahoo.com
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IL-1 beta, IL-6, IL-8, IL-10 i TNF-alfa u
serumu shizofrenih bolesnika u akutnoj fazi
poremecaja

Fijacko M', Laufer D?, Pavela J!, Dobrosevi¢ B', Cetina N'

'Odjel za medicinsku biokemiju, Klini¢ka bolnica Osijek, Osijek, Hrvatska
2Klinika za psihijatriju, Klinicka bolnica Osijek, Osijek, Hrvatska

Shizofreni bolesnici u cerebrospinalnoj tekudini imaju
izmijenjene omjere imunokompetentnih stanica i vari-
rajuce koncentracije citokina, poglavito proupalnih IL-6,
IL-1beta i TNF-alfa. Promjene citokina jednostavno mogu
biti posljedica mentalnog stresa ili nesanice udruzene s
napadom ili pogorsanjem bolesti. Cilj rada bio je istrazi-
ti aktiviranje odgovora upalnog sustava i koncentracije
citokina u serumu shizofrenih bolesnika bez terapije u
akutnom pogorsanju bolesti. Za ovaj rad odabrana su 22
muskarca u akutnoj fazi shizofrenije bez terapije i 26 po
godinama i spolu izabranih zdravih kontrolnih ispitanika
koji nemaju psihijatrijski poremecaj i ne uzimaju lijekove.
IL-1 beta, IL-6, IL-8, IL-10 i TNF-alfa odredeni su u serumu
metodom ELISA (R&D Systems). Nije nadena statisticki
znacajna razlika izmedu skupine bolesnika (P) i kontrolne
skupine (C) za IL-1 beta (2,53+£0,53 pg/mL) (P), (2,29+0,08
pg/mL) (C); IL-6 (2,90+0,53 pg/mL) (P), (1,95%0,18 pg/mL)
(C); IL-8 (28,1949,7 pg/mL) (P), (21,55+6,26 pg/mL) (C); IL-
10 (5,40£0,26 pg/mL) (P), (5,45+0,84 pg/mL) (C), kao ni za
TNF-alfa (13,43+0,46 pg/mL) (P), (9,47+0,58 pg/mL) (C) na
razini statisticke znacajnosti p<0,05. Prema nasim nalazi-
ma, koncentracije citokina u serumu shizofrenih bolesni-
ka bez terapije u akutnom pogorsanju poremecaja nisu
izmijenjene. Pretpostavljamo da, ako je stvaranje citoki-
na u shizofreniji promijenjeno, te promjene ne mogu biti
uocljive u sistemskoj cirkulaciji.
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inhibitor) abolished the upregulation of VCAM-1 and
COX-2, indicating activation and involvement of at least
two different signaling pathways. Endothelial lipase liber-
ates inflammatory lipid mediators as evidenced by the
upregulation of inflammatory genes in endothelial cells
exposed to EL-derived HDL-degradation products.
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Schizophrenic patients have deranged proportions of
immunocompetent cells and varying levels of cytokines,
especially proinflammatory IL-6, IL-Tbeta and TNF-alpha
in cerebrospinal fluid. Alterations in cytokine levels can
simply be the consequence of mental stress or sleep de-
privation associated with the episode or exacerbation of
the disease. The aim of this study was to investigate the
activation of the inflammatory response system and se-
rum cytokine levels in drug-free schizophrenic patients
in acute exacerbation of the disorder. Twenty-two drug-
free schizophrenic males in exacerbation of the disorder
and 26 age- and sex-matched healthy controls without
psychiatric disorders and medication were recruited for
the study. Serum IL-1 beta, IL-6, IL-8, IL-10 and TNF-alpha
were determined by ELISA method (R&D Systems). No
statistically significant differences were found betwen
the patient (P) and control group (C) according to se-
rum levels of IL-1 beta (2.53+0.53 pg/mL) (P), (2.29+0.08
pg/mL) (C); IL-6 (2.90+0.53 pg/mL) (P), (1.95+0.18 pg/mL)
(Q); IL-8 (28.19£9.7 pg/mL) (P), (21.55£6.26 pg/mL) (C);
IL-10 (5.40£0.26 pg/mL) (P), (5.45+0.84 pg/mL) (C) and
TNF-alpha (13.43+0.46 pg/mL) (P), (9.47£0.58 pg/mL) (C)
at p<0.05. According to our results, serum initial cytokine
concentrations are not altered in drug-free schizophrenic
patients in exacerbation of the disorder. We suggest
that, if cytokine production is altered in schizophrenic
patients, these alterations may not be detectable in sys-
temic circulation.
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Glikozilacija u akutnom upalnom odgovoru Glycosylation in acute inflammatory response
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Akutni upalni odgovor je niz stani¢nih i molekularnih do-
gadaja koji se javljaju kao reakcija na razli¢ite podrazaje.
lako je akutni upalni odgovor jedinstven homeostatski
mehanizam, razlike u proizvodnji medijatora i tijeku sa-
mog odgovora postoje u razli¢itim patofzioloskim stanji-
ma ovisno o naravi i mjestu upale. U nasem radu ispitali
smo promjene glikana otpustenih sa serumskih glikopro-
teina bolesnika sa sepsom i bolesnika s akutnim pankrea-
titisom i usporedili ih sa zdravim pojedincem.

Serumi bolesnika uzimani su prilikom javljanja u bolnicu i
zatim jos tri puta tijekom prvih osam dana hospitalizacije.
Kontrolni serum odgovarajuce dobi i spola uzet je samo
jednom. Glikani su sa serumskih proteina otpusteni N gli-
kozidazom F, enzimom koji specificno otpusta N vezane
glikane i analizirani teku¢inskom kromatografijom visoke
djelotvornosti u kombinaciji s digestijom egzoglikozida-
zama. Prisutne glikanske strukture su identificirane, prace-
na je njihova promjena tijekom bolesti te su usporedene
s onima kontrolnog seruma. Nasi rezultati pokazuju da se
promjene serumskih glikana javljaju vrlo rano u akutnoj
upali. Razine pojedinih struktura mijenjaju se na dnevnoj
osnovi, neke u istom smjeru, dok neke variraju kroz dane.
Ove promjene su sloZene i primjec¢ujemo ih u tri- i tetrasi-
jaliniziranim strukturama, manoznim strukturama, razini
fukozilacije i stupnju razgranatosti. Promjene su prisutne
vec u prvom danu bolesti usporedujuci s kontrolnim se-
rumom.

SloZzene promjene glikana tijekom akutnog upalnog od-
govora nisu iznenadujuce ako uzmemo u obzir sloZzenost
akutnog upalnog odgovora te vaznu ulogu glikana u
mnogim procesima. Ove promjene mogu biti dio regu-
latornog mehanizma tijekom upale, jer postoje indikacije
da manoza i fukoza sudjeluju u imunomodulaciji uz po-
tencijalno dobrohotne ucinke. Razlike pokazane u bole-
snika sa sepsom u odnosu na onog s akutnim pankreti-
tisom vjerojatno proizlaze iz ¢injenice da je akutni upalni
odgovor izazvan razli¢itim stimulusom i stoga ima razlicit
obrazac proizvodnje citokina.
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Acute inflammatory response is a sequence of cellular
and molecular events as a reaction to different stimuli.
Although acute phase response is a unique homeostatic
mechanism, differences in the patterns of mediator pro-
duction and in acute phase response are present in dif-
ferent pathophysiological conditions depending on the
nature and site of inflammation. In this work we observed
changes in the pattern of glycans released from serum
glycoproteins of a patient with sepsis and patient with
acute pancreatitis during the first eight days of disease,
and compared it with the glycans released from normal
serum. Sera from the septic patient and patient with
acute pancreatitis were obtained at the time of admission
and then on three occasions during the first eight days
of hospital stay. Patients claimed to have presented to
the hospital on the first day of feeling ill, so we assumed
it to be the first day of disease. Blood sampling from a
healthy age- and sex-matched individual was performed
on a single occasion. Serum glycans were released using
N glycosidase F, an enzyme that specifically removes N
linked glycans, and subjected to normal phase high per-
formance liquid chromatography combined with exogly-
cosidase digestion. The glycan structures present in the
sera were identified and their levels followed during the
course of disease and compared to that released from
healthy control. Our results show that changes of serum
glycans occur very early in acute inflammation. The pro-
portions of different glycans are changing daily, some in
the same direction while others vary through days. These
changes are complex and can be observed in tri- and
tetrasialylated structures, mannose structures, level of
fucosylation, and degree of branching. The changes are
present as early as the first day of disease as compared
to control. The complex changes in glycans during acute
inflammation are not surprising, knowing how complex
and diverse acute phase response is and in how many dif-
ferent processes glycans play important roles.

These changes can be part of regulatory processes during
inflammation since it has been shown that mannose and
fucose participate in immunomodulation, presumably
having beneficial effects. The differences found between
sepsis and acute pancreatitis were probably due to the
fact that the acute phase response is triggered by a dif-
ferent stimulus, thus having different patterns of specific
cytokine production.

E-mail: ogabela@pharma.hr
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Identifikacija antinuklearnih antitijela

pomocu imuno testa

Grozdovska-Naumoska M

Klini¢ki centar Skopje, Skopje, Makedonija

Antinuklearna antitijela (ANA) su klini¢ki vazni indikatori
kolagenske bolesti. Pretraga na antinuklearna antitijela
indicirana je kao pomo¢ u dijagnostici sustavne autoimu-
ne bolesti u podru¢ju bolesti vezivnog tkiva poput SLE,
MCTD, skleroderme, sindroma CREST i sindroma prekla-
panja. Hep2ANA EIA sluzi kao test probira prvoga izbora
za iskljuc¢ivanje prisutnosti aktivne sustavne autoimune
bolesti s visokom vjerojatnosc¢u. Cobas Core Hep2ANA
EIA je indirektni enzimski imuno test koji se provodi u
dvije faze za kvalitativno odredivanje antinuklearnih an-
titijela. Kad je rezultat ove pretrage pozitivan, bolesnika
treba podvrgnuti diferencijacijskoj obradi kako bi se rasvi-
jetlila specificnost autoantitijela. Klinicka osjetljivost testa
Cobas Core Hep2ANA EIA bila je 79,8%, a klini¢ka speci-
ficnost 91,7%. Rezultate treba uvijek tumaciti u kontek-
stu klinicke slike doti¢noga bolesnika. Rezultati dobiveni
ovom pretragom sluze kao pomo¢ u dijagnostici sustavne
autoimune bolesti.

E-mail: grozdovska_naumoska@yahoo.com
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Enzim konverzije angiotenzina u sarkoidozi

Janicevic¢-lvanovska D)
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Odredivanje aktivnosti enzima za konverziju angiotenzi-
na (ACE) u serumu veoma je vazno u diferencijalnoj dija-
gnostici i pra¢enju progresije sarkoidoze, kao i za prac¢enje
i prilagodbu terapije. Cilj studije bio je ispitati ulogu ACE i
utjecaj spola na aktivnost ovoga enzima kod bolesnika sa
sarkoidozom. U studiju smo ukljucili 40 bolesnika sa sar-
koidozom lije¢enih na Odjelu za pulmoalergologiju Sve-
ucilisnog centra u Skopju. Kontrolnu skupinu ¢inilo je 40
zdravih davatelja krvi. Aktivnost ACE odredena je spektro-
fotometrijskom metodom Trinity (Biotech) na biokemij-
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P9-5
Identification of antinuclear antibodies

using an immunoassay system

Grozdovska-Naumoska M

Skopje University Clinical Center, Skopje, Macedonia

Antinuclear antibodies (ANA) are clinically important in-
dicators of collagen diseases. A test for antinuclear anti-
bodies is indicated as an aid in the diagnosis of systemic
autoimmune disease in the area of connective tissue
diseases like SLE, MCTD, scleroderma, CREST syndrome
and overlap syndrome. The HEp2ANA EIA serves as a first
line screening test to exclude with high probability the
presence of an active systemic autoimmune disease. The
Cobas Core HEp2ANA EIA is an indirect two-step enzyme
immunoassay for qualitative detection of antinuclear
antibodies. When the test result is positive, the patient
should be submitted to differentiation testing to eluci-
date the specificity of the autoantibodies. The clinical
sensitivity of the Cobas Core HEp2ANA EIA was 79.8%, and
the clinical specificity 91.7%. The results should always be
interpreted in the context of the patient’s clinical picture.
Results obtained with this assay are used as an aid in the
diagnosis of systemic autoimmune diseases.

E-mail: grozdovska_naumoska@yahoo.com
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Angiotensin converting enzyme of

sarcoidosis

Janicevic-lvanovska D)

Skopje University Clinical Center, Skopje, Macedonia

Determination of angiotensin converting enzyme (ACE)
activity in serum is of great significance for the differen-
tial diagnosis and monitoring of progression of sarcoid-
osis as well as to follow the course and adjustment of
therapy. The aim of the study was to investigated the role
of ACE and the impact of sex on this enzyme activity in
sarcoidosis patients. The study included 40 patients with
sarcoidosis, treated at Department of Pulmoallergology,
Skopje University Clinical Center. Control group consisted
of 40 healthy blood donors. ACE activity was detected by
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skom analizatoru Cobas Mira. Statisticka analiza dobivenih
rezultata za aktivnost ACE u odnosu na spol (p<0,05) nije
dovela do znacajnih i ¢vrstih zaklju¢aka. Razine aktivno-
sti ACE bile su znacajno vise u bolesnika sa sarkoidozom
negoli u kontrolnoj skupini davatelja krvi (51,3+23,25 U/L
prema 19,0+7,42 U/L; p<0,005). Dakle, aktivhost ACE po-
kazala je pozitivnu korelaciju sa sarkoidozom i njezinom
progresijom, pa predstavlja dobar prognosticki biljeg za
ovu bolest. Korelacija aktivnosti ACE sa spolom nije bila
statisticki znacajna.

E-mail: djanicevic@yahoo.com
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Smatra se da intrauterina infekcija ima klju¢nu ulogu u pa-
togenezi jedne trecine prijevremenih poroda. Ako je pri-
sutna, prati ju niz prijenatalnih i neonatalnih komplikacija
od kojih je najteza periventrikularna leukomalacija (PVL).
Subklinicka infekcija dokazana je u 25% trudnoca s prije-
vremenim porodom. Dijagnozu je ¢esto tesko postaviti, jer
nema odgovarajucih to¢nih dijagnostickih testova. Svrha
ovoga rada bila je utvrditi mogu li vrijednosti interleuki-
na-6 (IL-6), interleukina-1 beta (IL-1 beta) i C-reaktivnog
proteina (CRP) posluziti kao prognosticki biljezi konatalne
infekcije i oStecenja mozga novorodenceta. U 47 trudnica
s prijevremenim porodom uzorci krvi uzeti su kod prijma
u Kliniku i tijekom prijevremenog poroda. Kontrolnu sku-
pinu ¢inilo je 20 zdravih trudnica bez komplikacija. IL-6 i
IL-1 beta odredivani su enzimskom imunokemijskom me-
todom, a CRP visokoosjetljivom imunoturbidimetrijskom
metodom. Uobicajenim statistickim metodama analizi-
rane su razlike u vrijednostima triju navedenih biljega
izmedu trudnoda s prijevremenim porodom i kontrolne
skupine te izmedu trudnica koje su rodile zdravu novo-
rodencad i onih kod ¢ije je novorodencadi utvrdena ko-
natalna infekcija i PVL. Pomocu krivulja ROC utvrdene su
granicne vrijednosti predvidanja konatalne infekcije i PVL

Biochemia Medica 2006;16(Suppl 1):S1-5268
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Trinity (Biotech) spectrophotometric method on a Cobas
Mira biochemical analyzer. Statistical analysis of the re-
sults obtained on ACE activity in relation to sex (p>0.05)
did not lead to any significant and firm conclusion. Sig-
nificantly higher levels of ACE activity were obtained
in sarcoidosis patiens (51.3+23.25 U/L) as compared to
the control group of blood donors (51.3+23.25 U/L vs.
19.0£7.42 U/L; p<0.005). Accordingly, elevated ACE activ-
ity showed positive correlation with sarcoidosis and its
progression, and is a good prognostic marker for this
disease. The correlation of ACE activity and sex was not
statistically significant.
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Intrauterine infection is supposed to play a key role in
the pathogenesis of about one third of preterm labors. If
present, it may be followed by serious neonatal complica-
tions, with periventricular leukomalacia (PVL) as the most
deleterious one. Subclinical infection has been demon-
strated in about 25% of patients with preterm labor. The
diagnosis is sometimes very difficult and often hampered
by the lack of an accurate diagnostic test. The purpose of
the study was to estimate whether maternal serum inter-
leukin-6 (IL-6), interleukin-1 beta (IL-1beta) and C-reactive
protein (CRP) could be used as markers of perinatal infec-
tion and possible neonatal brain damage. Forty-seven
maternal blood samples were taken at admission for
preterm labor and during the preterm delivery. Control
group consisted of 20 gravidas with normal pregnancy.
IL-6 and IL-1beta were determined by enzymatic immuno
assay, and CRP by highly sensitive immunoturbidimetric
method. Differences in maternal blood parameters be-
tween preterm labor and control group, and between
those delivering healthy newborns and those delivering
newborns that developed perinatal infection or PVL were
analyzed. Receiver operating characteristic (ROC) curves
were constructed to determine cut-off values for reli-
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za ispitivane parametre. Sva tri parametra bila su znacajno
povisena u trudnica koje su prijevremeno rodile u odnosu
na kontrolnu skupinu s jo3 izrazenijim razlikama koncen-
tracija u prisutnosti konatalne infekcije i PVL. Nasi rezultati
pokazuju kako IL-6, IL-1 beta i CRP daju vrijednu informa-
ciju o riziku od infekcijom uzrokovanog prijevremenog
poroda, fetalne infekcije i nastanka PVL jos$ prije poroda.

E-mail: sasa.kralik-oguic@zg.htnet.hr
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Koncentracija TNF-alfa, CXCL8, velikog ET-
1i hsCRP kod zdravih nepusaca, pusacai
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Kroni¢na opstrukcijska plu¢na bolest (KOPB) je progresiv-
na kroni¢na upalna bolest obiljeZena smanjenjem proto-
ka zraka kroz disne putove koje nije potpuno reverzibil-
no. Premda patoloski mehanizmi razvoja KOPB jo$ nisu
potpuno jasni, poznato je da razliite stanice u plu¢ima
oslobadaju brojne upalne medijatore. TNF-alfa (¢imbe-
nik tumorske nekroze-alfa), oslobadanje kojega izaziva
duhanski dim, klju¢ni je proupalni citokin u patogenezi
KOPB. TNF-alfa aktivira transkripcijske ¢imbenike i po-
ti¢e transkripciju gena za citokine, kemokine, proteaze i
endoteline. CXCL8 (interleukin-8) je kemokin koji privla-
¢i neutrofile u upalno podrucje. ET-1 (endotelin-1) i veliki
ET-1 doprinose pluénoj vazokonstrikciji i plu¢noj hiper-
tenziji u KOPB. hsCRP (visoko osjetljivi C-reaktivni protein)
je protein akutne faze povisen u upalnim bolestima. Cilj
istrazivanja bio je ispitati koncentracije i medusobnu ko-
relaciju TNF-alfa, CXCL8, velikog ET-1 i hsCRP kod zdravih
nepusaca, zdravih pusaca i bolesnika s KOPB. Koncentra-
cije TNF-alfa, CXCL8 i velikog ET-1 odredene su u plazmi
kod zdravih nepusaca (n=23, kontrolna skupina), zdravih
pusaca (n=30) i bolesnika s KOPB (n=30) gotovim ELISA
test paketom, a koncentracija hsCRP u serumu nefelome-
trijskom metodom. Koncentracija hsCRP kod bolesnika s
KOPB bila je zna¢ajno povecana u odnosu na vrijednosti
kontrolne skupine (p=0,0004), dok koncentracije TNF-alfa
(p=0,0788), CXCL8 (p=0,4839) i velikog ET-1 (p=0,3641)
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able prediction of perinatal infection and PVL. All three
parameters were significantly higher in patients with
premature delivery than in control patients with term de-
livery, with even more pronounced differences in the rate
of perinatal infection and PVL. Our results indicate that
maternal IL-6, IL.-1 beta and CRP levels provide informa-
tion on the risk of infection-complicated preterm labor,
fetal infection and PVL before birth.

E-mail: sasa.kralik-oguic@zg.htnet.hr
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smokers and COPD patients

Marevi¢ S', Petrik J2 Vrki¢ N°, Popovic-Grle S*, Cepelak I
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“Jordanovac University Hospital for Lung Diseases, Zagreb, Croatia

COPD (chronic obstructive pulmonary disease) is a chron-
ic progressive inflammatory disease characterized by
limitations in lung airflow that is not fully reversible. Al-
though the pathophysiology of COPD is not understood
completely, it is well known that various cells in the lungs
are releasing inflammatory mediators. Tobacco smoke
induces the release of a proinflammatory cytokine TNF-
alpha (tumor necrosis factor-alpha) that might play a key
role in COPD. TNF-alpha activates certain transcription
factors and switches on the transcription of genes for cy-
tokines, chemokines, proteases and endothelins. CXCL8
(interleukin-8) is a chemokine that attracts neutrophils
to the inflammatory site. ET-1 (endothelin-1) and big ET-1
contribute to pulmonary vasoconstriction and pulmonary
hypertension in COPD patients. hsCRP (highly sensitiv-
ity C-reactive protein) is an acute phase protein elevated
in inflammatory diseases. The aim of the study was to
investigate the concentrations and correlation of TNF-al-
pha, CXCL8, big ET-1 and hsCRP in healthy non-smokers,
healthy smokers and patients with COPD. The concentra-
tion of TNF-alpha and CXCL8 in serum and big ET-1 in
plasma were measured with an ELISA test in healthy non-
smokers (n=23, control group), healthy smokers (n=30)
and COPD patients (n=30). hsCRP was measured in serum
nephelometrically.

The concentration of hsCRP was significantly higher in
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nisu bile znac¢ajno promijenjene. Koncentracije svih anali-
ta u uzorcima pusaca takoder se nisu znacajno razlikovale
od vrijednosti u kontrolnoj skupini. Spearmanov koefici-
jent korelacije za koncentracije TNF-alfa i CXCL8 iznosio
je r= 0,638 (p<0,0001). Znacajno povecanje hsCRP usta-
novljeno je u skupini bolesnika s KOPB, $to govori u prilog
upalnom znacaju bolesti. Na temelju nasih rezultata za-
kljuc¢ujemo da je hsCRP osjetljiviji dijagnosticki pokazatelj
od TNF-alfa, CXCL8 i velikog ET-1 u sistemskoj cirkulaciji
bolesnika s KOPB.

E-mail: jpetrik@pharma.hr
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Kroni¢na opstrukcijska plu¢na bolest (KOPB) predstavlja
svjetski zdravstveni problem i predvida se da ¢e postati
tre¢im uzrokom smrti do 2020. godine. Kroni¢an i progre-
sivan tijek KOPB povezuje se s razvojem lokalnei sistemske
upale i s oksidacijskim stresom. Smatra se da je pusenje
jedan od glavnih uzro¢nika KOPB. Oksidansi iz dima ciga-
reta mogu izravno potaknuti upalni odgovor djelujuéi na
nekoliko na redoks osjetljivih signalnih molekula poput
proteinskih kinaza aktiviranih mitogenima (MAPK), prote-
ina toplinskoga Soka (Hsp) i Bcl-2 proteina. Cilj ovog istra-
Zivanja bio je ispitati razinu ekspresije i aktivaciju MAPK
(ERK, JNK, p38) te razinu ekspresije Hsp (Hsp70, Hsp27),
Bcl-2 i Bax proteina u leukocitima bolesnika s KOPB (n=26)
i zdravih dobrovoljaca (n=43). Bolesnici i kontrolne osobe
su podijeljeni u 3 skupine: pusaci, bivsi pusaci i nepusaci.
Svi su ispitanici bili muskarci prosje¢ne zivotne dobi izme-
du 45 i 72 godine. Razine ekspresije MAPK nisu se promi-
jenile ovisno o zdravstvenom stanju i o tome je li doti¢na
osoba pusacili ne. Ipak, razine ekspresije Hsp, Bcl-2 i Bax
proteina, kao i aktivacija MAPK bili su ovisni o tim parame-
trima. Za razliku od zdravih nepusaca, kinaza koja potice
prezivljavanje stanica (ERK) nije se aktivirala kod pusaca
niti kod bivsih pusaca (s KOPB ili zdravih). S druge strane,
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patients with COPD than in the control group (p=0.0004)
but the concentrations of TNF-alpha (p=0.0788),
CXCL8 (p=0.4839) and big ET-1 (p=0.3641) were not
statistically different. There was no significant difference
in the measured analytes between smokers and control
group. Spearman coefficient of correlation between the
concentrations of TNF-alpha and CXCL8 was r=0.638
(p<0.0001). hsCRP was higher in COPD patients, which is
in agreement with the fact that COPD is an inflammatory
disease. hsCRP proved to be a more sensitive diagnostic
parameter than TNF-alpha, CXCL8 and big ET-1 in the
systemic circulation in patients with COPD.

E-mail: jpetrik@pharma.hr
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Chronic obstructive pulmonary disease (COPD) is a major
global health problem and has been anticipated to be-
come the third leading cause of death by the year 2020.
Teh chronic and progressive course of COPD is associated
with development of local and systemic inflammation,
and with oxidative stress. Cigarette smoking is the crucial
factor responsible for COPD. Oxidants found in cigarette
smoke can act as direct messengers to propagate the
inflammatory response through several redox-sensitive
signaling molecules such as mitogen-activated protein
kinases (MAPKs), heat shock proteins (Hsps) and Bcl-2
proteins. The aim of the study was to assess the expres-
sion and activation of MAPKs (ERK, JNK, p38), and the
expression of Hsps (Hsp70, Hsp27), Bcl-2 and Bax in the
leukocytes of COPD patients (n=26) and healthy volun-
teers (n=43). Both patients and controls were subdivided
into 3 groups: smokers, ex-smokers and non-smokers.
They all were men aged between 45 and 72 years. MAPK
expression was unchanged regardless of health or smok-
ing status. However, the expression of Hsps, Bcl-2 and Bax
proteins as well as the activation of MAPKs were depen-
dent on these parameters. Survival-enhancing ERK was
not activated in COPD or healthy smokers and ex-smok-
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kod pusaca s KOPB snazno je aktivirana fosforilacija stre-
snih kinaza (JNK i p38), dok je intenzitet signala bio nesto
slabiji kod bivsih pusaca s KOPB i zdravih pusaca. Razine
ekspresije Hsp i Bcl-2 snazno su potisnute kod pusaca s
KOPB, a nesto manje kod bivsih pusaca s KOPB i zdravih
pusaca. Suprotno tomu, razina ekspresije Bax inducirana
je kod svih osoba s KOPB (osobito kod pusaca s KOPB) i
kod zdravih pusaca. Rezultati ukazuju na to da KOPB
djeluje na unutarstani¢ne signalne putove. Ipak, najzna-
¢ajnije su promjene primijecene kod pusaca, neovisno o
njihovom zdravstvenom stanju. Potrebna su daljnja istra-
Zivanja molekularnih mehanizama KOPB kako bi se razvili
novi terapijski pristupi u lijecenju ove bolesti.

E-mail: rumora@pharma.hr

P9-10
Visoko osjetljivi C-reaktivni protein
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Marevic S, Sokolic B, Laskaj R, Pejnovic L, Petres B
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Brza i to¢na dijagnoza infektivnih bolesti srediSnjega
Zivéanog sustava (SZS) je vazna za pravodobnu terapiju.
Obim ostecenja krvno-mozdane barijere u bolestima SZS
odreduje sadrzaj proteina u cerebrospinalnoj tekucini
(CSF). Visoko osjetljivi C-reaktivni protein (hsCRP) i serum-
ski amiloid A (SAA) su proteini akutne faze jako poviseni
u bakterijskim, a umjereno u virusnim infektivnim bole-
stima. Veli¢ina i struktura ovih proteina ukazuje na to da
bi ovi proteini mogli pro¢i kroz krvno-mozdanu barijeru
u bolestima SZS. Cilj studije bio je ispitati koncentracije
hsCRP i SAA u serumu i CSF kao potencijalno korisnih
pokazatelja ostecenja krvno-mozdane barijere te u dife-
rencijalnoj dijagnostici bakterijskih i virusnih meningitisa.
Izmjerene su koncentracije SAA i hsCRP u serumu i CSF
bolesnika s bakterijskim (n=11) i virusnim (n=13) menin-
gitisom. Koncentracije albumina, IgG, IgA i IgM su izmje-
rene u serumu i CSF za procjenu funkcije krvno-mozdane
barijere. Svi analiti su izmjereni nefelometrijski. Koncen-
tracije hsCRP (p<0,001) i SAA (p<0,01) u serumu bile su
znacajno vece u bolesnika s bakterijskim meningitisom.
Koeficijent korelacije za hsCRP i SAA u serumu iznosio je
r=0,944 (p<0,0001). U CSF bolesnika s bakterijskim menin-
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ers, as compared with healthy non-smokers. On the other
hand, phosphorylation of stress kinases (JNK and p38) was
strongly induced in COPD smokers, while the signal inten-
sity slightly decreased in COPD ex-smokers and healthy
smokers. Expression of Hsps and Bcl-2 was significantly
reduced in COPD smokers and to a lesser extent in COPD
ex-smokers and healthy smokers. In contrast, Bax expres-
sion was up-regulated in all COPD patients (especially
in COPD smokers) and in healthy smokers. These results
show that COPD affects intracellular signaling pathways.
However, the most distinguished changes were observed
in smokers regardless of their health status. Additional re-
search into the basic cellular and molecular mechanisms
of COPD is needed for development of new therapies for
the disease.

E-mail: Irumora@pharma.hr
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Rapid and accurate diagnosis of infectious diseases of
the central nervous system (CNS) is important for proper
treatment. The level of blood-brain-barrier (BBB) impair-
ment in CNS diseases determines protein constituents
in cerebrospinal fluid (CSF). High sensitivity C-reactive
protein (hsCRP) and serum amyloid A protein (SAA) are
acute phase proteins that are increased in bacterial and
moderate in viral infectious diseases. The molecular size
and structure of these proteins indicate that they could
pass through the BBB and help in the differential diag-
nosis of meningitis. hsCRP and SAA were determined as
potentially useful indicators of damaged BBB and also for
the differential diagnosis of bacterial and viral meningi-
tis. We measured the concentration of hsCRP and SAA in
serum and CSF of patients with bacterial (n=11) and viral
(n=13) meningitis. Albumin, IgG, IgA and IgM were deter-
mined to assess the BBB dysfunction. All analytes were
determined nephelometrically. Serum concentrations
of hsCRP (p<0.001) and SAA (p<0.01) were significantlly
higher in patients with bacterial than in those with viral
meningitis. The correlation coefficient for hsCRP and SAA
in serum was r=0.944 (p<0.0001). CSF hsCRP (10/13) and
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gitisom nadene su povisene koncentracije hsCRP (10/13) i
SAA (5/13), dok je u bolesnika s virusnim meningitisom to
povecanje bilo manje ucestalo, hsCRP (3/13) i SAA (1/13).
Disfunkcija krvno-mozdane barijere bila je prisutna u bo-
lesnika s virusnim (11/13) i u onih s bakterijskim meningiti-
som (11/11), s intratekalne sintezom imunoglobulinaiili bez
nje. Koncentracija hsCRP i SAA u CSF ovisi o koncentraciji
tih proteina u serumu te o strukturi i veli¢ini molekule.
Disfunkcija krvno-mozdane barijere bila je prisutna u svih
bolesnika koji su imali povecane koncentracije hsCRP i
SAA u CST. hsCRP i SAA imaju potencijalnu ulogu u pro-
cjeni disfunkcije krvno-mozdane barijere, kao i u diferen-
cijalnoj dijagnostici bakterijskog i virusnog meningitisa.

E-mail: bozica.sokolic1@zg.htnet.hr
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Povisene serumske razine lipoproteina(a) (Lpa)) i hiperho-
mocisteinemija smatraju se novisnim ¢imbenicima rizika
za kardiovaskularne bolesti. Nema vise podataka o ucin-
cima nedavno uvedenog statina holesta na Lp(a) i homo-
cistein. Cilj studije bio je ispitati ucinke statina Holeste
na serumske razine lipida, Lp(a) i ukupnog homocisteina
(tHcy) u bolesnika s primarnom hiperlipidemijom. Skupi-
na od 32 bolesnika (20 Zena i 12 muskaraca) s primarnom
hiperlipidemijom praceno je bazalno i 6 puta kroz 6 mje-
seci mjerenjem Lp(a) (prijelomna vrijednost <30 mg/dL) i
tHcy (prijelomna vrijednost <10 mmol/L). Serumske razi-
ne Lp(a) mjerene su imunoturbidimetrijskom metodom, a
tHcy testom Abbott AXSYM. Doze terapije holestom izno-
sile su40 mg, 20 mg i 10 mg, ovisno o razinama kolestero-
la. Dobiveni rezultati nisu pokazali statisticki znacajnih ra-
zlika ni bazalno ni nakon terapije: Lp(a) mg/dL 108,6+72,4
prema 99,8+76,5 i tHCYmmol/L 17,8+3,3 prema 15,7£3,1
(p>0,05 oba). Utvrdena je statisticki visoka korelacija iz-
medu koncentracije Lp(a) bazalno i nakon 6 mijeseci:
r=0,936, p<0,0001 i tHCy r=0,896, p<0,001. Lije¢enje ho-
lestom dovelo je do znacajnog snizenja ukupnog koleste-
rola mmol/L (8,64+4,22 prema 4,11+1,03), LDL-kolesterola
mmol/L (5,62+4,32 prema 2,89+1,32) i apolipoproteina B
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SAA (5/13) were increased in patients with bacterial men-
ingitis. In patients with viral meningitis this increase was
less frequently recorded: hsCRP (3/13) and SAA (1/13). BBB
dysfunction was present in patients with viral (11/13) and
bacterial (11/11) meningitis, with or without intrathecal
synthesis of immunoglobulin class. The concentrations
of hsCRP and SAA in CSF depend on the concentration
in the blood, their molecular size and structure. BBB dys-
function was present in all patients with increased hsCRP
and SAA in CSF. With the severity of BBB damage larger
proteins pass to CSF, so hsCRP and SAA seem to be useful
in the assessment of BBB dysfunction as well as in the dif-
ferential diagnosis of bacterial and viral meningitis.

E-mail: bozica.sokolic1@zg.htnet.hr
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Elevated levels of serum lipoprotein(a) (Lp(a)) and hyper-
homocysteinemia are regarded as independent risk fac-
tors for cardiovascular disease. There is no more informa-
tion on the effects of the recently introduced Hollesta (a
statin) on Lp(a) and homocysteine. The aim of the study
was to investigate the effects of hollesta on serum levels
of lipids, Lp(a) and total homocysteine (tHcy) in patients
with primary hyperlipidemia. A group of 32 patients (20
women and 12 men) with primary hiperlipidemia were
monitored at baseline and 6 times within 6 months, with
measurement of: Lp(a) cut-off <30 mg/dL and tHcy cut-
off <10 mmol/L Serum levels of Lp(a) were measured by
immunoturbidimetric method and tHcy by Abbott Ax-
SYM assay. The doses of hollesta therapy were 40 mg, 20
mg and 10 mg, depending of cholesterol levels. Accord-
ing to our results there were no statistically significant
differences at baseline and after therapy: Lp(a) mg/dL
108.6+£72.4 vs. 99.8+76.5 and tHcy mmol/L 17.8+3.3 vs.
15.7£3.1 (p>0.05 both). There was a statistically high cor-
relation between Lp(a) concentration at baseline and
6 months later: r=0.936, p<0.0001 and tHcy r=0.896,
p<0.001. Hollesta treatment produced significant reduc-
tion in total cholesterol mmol/L (8.64+4.22 vs. 4.11+1.03),
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mg/dL (2,32+0,8 prema 1,36+0,32), dok se HDL-kolesterol
i apolipoprotein A-l nisu znacajno promijenili od bazalnih
razina. Osim ucinkovitog snizavanja lipida holesta nema
ucinka na serumske razine Lp(a) i tHcy. Hiperhomocistei-
nemija se moze lako lijeciti dodatcima vitamina, kojima se
daje prednost zbog njihovih kardioprotektivnih svojstava,
dok se razine Lp(a) s viemenom stabiliziraju.

E-mail: arsova@ff.ukim.edu.mk
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Arterijski ishemijski mozdani udar u djece je relativno ri-
jetka bolest s visestrukom etiologijom i incidencijom od
2,7 /100 000 djece godidnje, koja jos nije u potpunosti ra-
zjasnjena. Uz dobro utvrdene rizi¢ne ¢imbenike za arterij-
ski ishemijski mozdani udar, sve vise podataka ukazuje na
vaznost protromboti¢nih ¢imbenika koji nastaju zbog po-
remecaja u koagulacijskom i fibrinolitickom sustavu, en-
dotelu i trombocitima, s tim $to uloga trombocita jos nije
dovoljno istrazena. Cilj nasega istrazivanja bio je odrediti
ucestalost genotipova ljudskih trombocitnih antigena
(HPA) u skupini djece s arterijskim ishemijskim mozdanim
udarom potvrdenim slikovnim pretragama mozga, te ih
usporediti s kontrolnom skupinom. Skupina s arterijskim
ishemijskim mozdanim udarom (skupina AlS) je ukljuciva-
la 22 djece (15 djecaka, 7 djevojcica kod kojih je mozdani
udar dijagnosticiran u dobi od 11 mjeseci do 16 godina),
dok je 26 zdrave djece (20 djecaka, 6 djevojcica starosne
dobi od 2 do 18 godina) predstavljalo kontrolnu skupinu.
Genotipizacija HPA-1, HPA-2, HPA-3 i HPA-5 je izvriena lan-
¢anom reakcijom polimerazom pomocu pocetnica sa spe-
cificnim slijedom. Dobivene su slijedece ucestalosti alela:
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LDL-cholesterol mmol/L (5.62+4.32 vs. 2.89+1.32) and
apolipoprotein B mg/dL (2.32+0.8 vs. 1.36+0.32), whereas
HDL-cholesterol and apolipoprotein A-lI did not signifi-
cantly change from baseline. Besides its lipid lowering
efficacy, hollesta has not effect on serum Lp(a) and tHcy
levels. Hyperhomocysteinemia can easily be treated with
vitamin supplements, which are favored for their cardio-
protective properties, while Lp(a) levels are stable over
time.
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Arterial ischemic stroke (AlS) in children is a relatively rare
disease (with an incidence of 2.7 per 100,000 children/
year) that is not yet clearly understood and with multi-
factorial etiology. Besides well-established risk factors for
AlS, there are accumulating data indicating the impor-
tance of prothrombotic abnormalities due to defects in
coagulation and fibrinolytic system, endothelial cells and
platelets. Among these, the role of platelets has not been
well studied. The aim of our study was to determine the
frequency of human platelet antigen (HPA) genotypes in
the group of children with AIS (confirmed by brain imag-
ing), and to compare the data with those obtained in a
control group. The AIS group consisted of 22 children
(15 male and 7 female; age at first onset 11 months to 16
years), whereas 26 children (20 male and 6 female, aged
from 2 to 18 years) were included in the control group.
The genotypes of HPA-1, HPA-2, HPA-3 and HPA-5 were
determined by the sequence-specific primer polymerase
chain reactions. The calculated allele frequencies were
as follows: for AlS patients, HPA-1a/b 0.75/0.25, HPA-2a/b
0.86/0.14, HPA-3a/b 0.77/0.23, HPA-5a/b 0.89/0.11; and for
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u skupini AIS (HPA-1a/b 0,75/0,25; HPA-2a/b 0,86/0,14;
HPA-3a/b 0,77/0,23 i HPA-5a/b 0,89/0,11), a u kontrolnoj
skupini (HPA-1a/b 0,94/0,06; HPA-2a/b 0,92/0,08; HPA-3a/
b 0,50/0,50 i HPA-5a/b 0,89/0,11). Nije utvrdena statisticki
znacajna razlika u ucestalosti HPA-2 (p=0,5429) i HPA-5
(p=0,7729) izmedu skupine AIS i kontrolne skupine. Sta-
tisticki znacajna razlika je utvrdena za ucestalost alela
HPA-1 (p=0,0195) i HPA-3 (p=0,0118). Dobiveni rezultati
ukazuju na mogucu ulogu glikoproteina Il b/llla te poli-
morfizama HPA-1 i HPA-3 u aktivaciji trombocita, kao i na
mogudi utjecaj na tromboticki dogadaj.
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P10-3
C-reaktivni protein kao biomarker visokog

stupnja stenoze mozdanih arterija

Flegar-Mestri¢ Z', Vrhovski-Hebrang D', Preden-Kerekovic V', Perkov ST,
Bobetic-Vrani¢ T', Grga A2, Vidjak V2, Hebrang A3

Zavod za klinicku kemiju, Klinicka bolnica Merkur, Zagreb,Hrvatska
2Qdjel za vaskularnu kirurgiju, Kirurska klinika, Klini¢ka bolnica Merkur,
Zagreb, Hrvatska

3Zavod za dijagnosticku i intervencijsku radiologiju, Klini¢ka bolnica
Merkur, Zagreb, Hrvatska

Nedavne spoznaje ukazuju na to da C-reaktivni protein
(CRP) kao nespecifi¢ni upalni biomarker aktivno doprinosi
svim stupnjevima aterogeneze. Mjerenje serumske razine
CRP visoko-osjetljivim metodama moze ukazati na subkli-
ni¢ka upalna stanja krvozilnog sustava. Cilj ove studije
bio je ispitati odnos serumske koncentracije CRP i stupnja
razvoja aterosklerotskih promjena objektivno utvrdenog
prema angiografskim kriterijima hemodinamske znacaj-
nosti stenoze metodom digitalne suptrakcijske angiogra-
fije u odnosu na kontrolnu skupinu s normalnim mozda-
nim arterijama prema ultrazvu¢nom nalazu. Lipidni status
i koncentracija CRP odredeni su u serumu 119 bolesnika u
dobiod 40-83 (medijan 66) godina sa stenozom ekstrakra-
nijskih mozdanih arterija utvrdenom angiografski i uspo-
redeni s kontrolnom skupinom ispitanika u dobi od 44-82
(medijan 61) godine u kojih su ultrazvu¢nim pregledom
nadene normalne moZzdane arterije. Kod 73 bolesnika
utvrden je stupanj stenoze manji od 70% Sirine lumena,
a kod 46 bolesnika ve¢i od 70% Sirine lumena ili oblite-
racija. Koncentracije CRP odredene su lateks imunoturbi-
dimetrijskom meodom visoke osjetljivosti na analizatoru
Olympus AU 600 i reagensima Olympus. Nepreciznost u
seriji iskazana kao koeficijent varijacije (KV) bila je 1,98%
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control subjects HPA-1a/b 0.94/0.06, HPA-2a/b 0.92/0.08,
HPA-3a/b 0.50/0.50, HPA-5a/b 0.89/0.11. No statisti-
cally significant differences in the frequencies of HPA-2
(p=0.5429) and HPA-5 (p=0.7729) between AIS patients
and control subjects could be detected, while statistically
significant differences were obtained for HPA-1 (p=0.0195)
and HPA-3 (p=0.0118) allele frequencies. These results in-
dicate the potential role of glycoprotein llb/llla and HPA-1
and HPA-3 polymorphisms in platelet activation, and pos-
sible involvement in the thrombotic event.
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C-reactive protein (CRP) as a non-specific inflammatory
biomarker has been demonstrated to actively contribute
to all stages of atherogenesis. Measurement of serum
concentrations of CRP using a high sensitivity assay (hs-
CRP) can demonstrate subclinical inflammatory states,
which may reflect vascular inflammation. The aim of this
study was to investigate the relation between CRP con-
centrations and severity of stenosis of cerebral arteries
scored by digital subtraction angiography versus group
with normal cerebral arteries on ultrasound examination.
Lipid parameters and CRP concentrations were measured
in the sera of 119 patients, median age 66 (range 40-83)
years, with stenosis of extracranial cerebral arteries es-
tablished by angiography and compared with age- and
sex-matched controls, median age 61 (range 44-82) years,
with normal cerebral arteries on ultrasound examination.
Patient group included 73 patients with stenosis less than
70% and 46 patients with stenosis of 70% or more includ-
ing obliteration. CRP concentrations were determined by
high-sensitivity latex-enhanced immunoturbidimetric as-
say (Olympus) on an Olympus AU 600 analyzer. The intra-
assay coefficient of variation (CV) was 1.98% at a concen-
tration of 2.37 mg/L. The inter-assay CV for hs-CRP assay
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u koncentracijskom podrucju od 2,37 mg/L. Nepreciznost
iz dana u dan za koncentracijsko podru¢je od 1,30 mg/L
i 16,00 mg/L izrazena kao KV bila je 4,1% odnosno 2,7%.
U skupini bolesnika sa stenozom mozdanih arterija CRP
pokazuje porast u odnosu na kontrolnu skupinu (medijan
1,8 mg/L u skupini sa stupnjem stenoze manjim od 70% i
3,4 mg/L u skupini sa stupnjem stenoze ve¢im od 70% u
odnosu na 1,5 mg/L u kontrolnoj skupini, p<0,05). Utvr-
dena je statisticki znacajna povezanost izmedu koncen-
tracije CRP i omjera ukupnog kolesterola i HDL-kolesterola
(r=0,25; p<0,05) u skupini bolesnika sa stenozom manjom
od 70%, a u skupini bolesnika sa stenozom ve¢om od 70%
s ukupnim kolesterolom, omjerom ukupnog kolesterola i
HDL-kolesterola i indeksom ateroskleroze (r=0,304; 0,423;
0,341). Logisticka regresijska analiza pokazala je znacajnu
povezanost CRP sa stupnjem stenoze veéim od 70%. Do-
biveni rezultati ukazuju na to da se povisene koncentra-
cije CRP koje su jo$ unutar granica referentnog intervala
mogu smatrati dodatnim diskriminiraju¢im biokemijskim
pokazateljem visokog stupnja stenoze mozdanih arterija.

E-mail: zlata.mestric@zg.t-com.hr
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Cimbenici endotelinskog sustava (endotelini, endotelin-
ski receptori) i dusikov oksid (NO) igraju znacajnu ulogu u
sloZzenoj patogenezi kroni¢nih bubreznih bolesti (KBB), ne
samo zbog njihovih vazoaktivnih svojstava, nego i zbog
uloge u opc¢oj modulaciji vaskularne homeostaze. Razli-
Cite bubrezne stanice sintetiziraju NO i endoteline (ET)
koji djeluju na bubreznu hemodinamku te na izlu¢ivanje
soli i vode putem mokrace. Endotelin-1 (ET-1) uza snazno
vazoaktivno djelovanje modulira mitozu i apoptozu po-
jedinih stani¢nih vrsta. Cilj istrazivanja bio je ispitivanje
uloge i medusobne interakcije ET-1, velikog-ET-1 i NO kod
kroni¢nih bubreznih bolesti. Koncentracije navedenih va-
zoaktivnih molekula odredene su u plazmi/serumu i/ili
mokraci bolesnika (n=57) s dijabeti¢cnom nefropatijom (I.
skupina), arterijskom hipertenzijom (ll. skupina), KBB dru-
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at concentrations of 1.30 mg/L and 16.0 mg/L was 4.1%
and 2.7%, respectively. CRP concentrations showed an in-
creasing tendency in the groups of patients with cerebro-
vascular stenosis compared to the control group (median
1.8 mg/L in the group with less than 70% stenosis and
3.4 mg/L in the group with more than 70% stenosis ver-
sus 1.5 mg/L in the control group; p<0.05). A statistically
significant association was found between CRP concen-
trations and the total cholesterol/HDL-cholesterol ratio in
the group of patients with stenosis less than 70% (r=0.25,
p<0.05), and total cholesterol, total cholesterol/HDL-cho-
lesterol ratio and index of atherosclerosis (r=0.304, 0.423
and 0.341, respectively) in the group with stenosis of
more than 70%. On logistic regression analysis, CRP was
significantly associated with stenosis of more than 70%.
The findings obtained indicate that elevated CRP concen-
trations, which are still within the reference interval, are
significantly associated with cerebrovascular stenosis of
more than 70% and appear to be an additional discrimi-
nating indicator of severe stenosis of cerebral arteries.

E-mail: zlata.mestric@zg.t-com.hr
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The complex pathogenesis of chronic renal disease (CRD)
depends on endothelin axis (endothelins and endothelin
receptors) as well as nitric oxide (NO) because of their
vasoactive effects and role in the general modulation
of vascular homeostasis. Distinct renal cells synthesize
endothelins (ET) and NO that play a significant role in re-
nal hemodynamics as well as in water and salt excretion
via urine. Endothelin-1 (ET-1) is a strong vasoconstrictor.
Besides its vasoactive effects, ET-1 modulates mitosis and
apoptosis in a cell type dependent manner, and may play
an important role in CRD pathogenesis. The aims of this
study were to determine the role and interactions of ET-1,
big ET-1 and NO in CRD. Concentrations of these vasoac-
tive molecules were measured in patients with diabetic
nephropathy (group |), arterial hypertension (group Il) and
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ge etiologije (lll. skupina) te kod zdravih ispitanika (n=18).
Koncentracija velikog ET-1 u mokradi bolesnika s KBB bila
je znacajno povecana (13,13 pmol/L; p<0,001) u odnosu
na kontrolnu skupinu (11,34 pmol/L), dok se koncentracije
ET-1 u plazmi i mokradi nisu znacajno razlikovale od kon-
trolne skupine. Koncentracija NO u serumu bila je znacaj-
no povecana u skupini bolesnika (72.55 pmol/L; p<0,001),
kao i u mokraci bolesnika (141,74 umol/L; p<0,05) u od-
nosu na kontrolnu skupinu. Odredivanjem koncentracije
velikog ET-1 u mokradi (dijagnosticka osjetljivost 56,1%,
dijagnosticka specificnost 88,9%) i NO u plazmi (dijagno-
sticka osjetljivost 66,7%, dijagnosticka specificnost 83,3%)
mogu se razlikovati bolesnici s KBB razlicitih etiologija u
odnosu na zdrave ispitanike. Dijagnosticka osjetljivost ve-
likog ET-1 za dijagnostiku dijabeti¢ne nefropatije je 78,6%,
a specificnost 88,9%.

E-mail: jpetrik@pharma.hr
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Beta-2-mikroglobulin protein je protein male molekular-
ne mase (11,8 kDa). Nalazi se gotovo u svim tjelesnim te-
kuc¢inama u niskoj koncentraciji, a serumska koncentracija
znatno je povecana kod bolesnika na hemodijalizi. Jedan
je od biljega tubularne lezije. Najvaznija mu je primjena u
dijagnosticiranju nefropatije, prac¢enju bolesnika s limfo-
mom, multiplim mijelomom i leukemijom. Jedna od niza
komplikacija u bolesnika na dugotrajnoj hemodijalizi je
taloZenje beta-2-mikroglobulina u tkivu sinovija, $to iza-
ziva niz komplikacija poput ostecenja kostiju, frakture ko-
stiju i atrofije kostiju s razvojem amiloidoze. Cilj ispitivanja
bio je prac¢enje uklanjanja beta-2-mikroglobulina kod bo-
lesnika na konvencionalnoj dijalizi (HD), hemodijafiltraciji
(HDF) i parnoj hemodijafiltraciji (PHF). Ukupno je ispitano
68 bolesnika, od toga 20 bolesnika na konvencionalnoj
dijalizi na high-flux dijalizatorima (HD), skupina N1; 14 bo-
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CRD of other etiology (group lll). The concentrations of ET-
1 (plasma and urine), big ET-1 (urine) and NO (serum and
urine) were measured in CRD patients (n=57) and healthy
controls (n=18). In CRD patients, the concentration of big
ET-1 in urine was significantly increased (13.13 pmol/L;
p<0.001) as compared to the control group (11.34 pmol/
L). However, ET-1 values in plasma and urine showed no
significant changes. NO concentrations were also signifi-
cantly increased in CRD patients (in serum: 72.55 pmol/L,
p<0.001; and in urine 141.74 umol/L, p<0.05) as compared
to the control group. Study results indicated that big ET-1
and NO could be useful as diagnostic parameters for CRD
because of their diagnostic sensitivity and diagnostic
specificity (for big ET-1 in urine: 56.1% and 88.9%; and for
NO in serum: 66.7% and 83.3%, respectively). In addition,
big ET-1 may prove useful in the differential diagnosis of
diabetic nephropathy (diagnostic sensitivity of 78.6% and
diagnostic specificity of 88.9%).

E-mail: jpetrik@pharma.hr
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Beta-2-microglobulin is a low molecular weight protein
(11.8 kDa). It is found in almost all body fluids and its se-
rum level is significantly increased in patients on hemo-
dialysis. Beta-2-microglobulin is one of the markers of tu-
bular damage. It has a great significance in the diagnosis
of nephropathy as well as in monitoring of patients with
lymphoma, multiple myelomas and leukemias. One of
the numerous complications in patients on long-term he-
modialysis is deposition of beta-2-microglobulin, which
causes complications such as bone lesions, fractures and
atrophy with the development of amyloidosis. The aim of
the study was to monitor the elimination of beta-2-micro-
globulin in patients on conventional hemodialysis (HD),
hemodiafiltration (HDF) and paired hemodiafiltration
on-line (PHF). The study included 48 patients, 20 of them
dialysed with conventional dialysis on a high-flux dialysis
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lesnika dijaliziranih na Polyflax 21S Gambro (HDF), skupi-
na N2; 14 bolesnika dijaliziranih na dijalizatorima Lympha
Belko (PHF), skupina N3. Srednja dob bolesnika bila je 43
+2,8 godine. Kt/v u svim skupinama bio je vedi od 1,2.
Svim bolesnicima na pocetku i na kraju dijalize odreden
je beta,-mikroglobulin metodom imunoturbidimetrije na
Olympusu AU 600. U statistickoj obradi rabio se je Mann-
Whitney test. Razlika u koncentraciji beta,-mikroglobulina
kod bolesnika prije i poslije hemodijalize pokazala se sta-
tisticki znacajnom u skupinama N2 (p<0,05) i N3 (p<0,01),
dok u skupini N1 nije bila statisticki znacajna (p>0,08).
Ispitivanje je pokazalo znacajno uklanjanje serumskog
beta-2-mikroglobulina kod bolesnika na HDF i PHF dijalizi
u odnosu na bolesnike na HD dijalizi, $to smanjuje brojne
komplikacije, a sve to dovodi do smanjenja pobola i smrt-
nosti u bolesnika na hemodijalizi.

E-mail: jjuricek@kbd.hr
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Ishemija i hipoksija ledne mozdine tipi¢na su patoloska
stanja koja prate traumu ki¢menog stupa. U uvjetima tra-
ume pokre¢u se mehanizmi lipidne peroksidacije mem-
brana ziv¢anih stanica i oslobadaju masne kiseline (free
fatty acids, FFA), a njihovom razgradnjom stvaraju se ra-
znoliki metaboliti. Patofizioloska pozadina poremedaja
koji nastaju nakon traume ledne mozdine vrlo je slozena i
samo djelomice poznata. U namjeri da doprinesemo spo-
znavanju etiologije ovakvoga stanja, istraZili smo ucinko-
vitost razlicitih terapijskih pristupa u eksperimentalnom
modelu traume kicmene mozdine kod kunica. Cilj ovoga
istrazivanja bio je odrediti razinu slobodnih masnih kise-
lina u uzorcima tkiva kicmene mozdine u uvjetima lijece-
nja indometacinom, nesteroidnim protuupalnim lijekom
(NSAID) koji suzbija ciklooksigenazu i blokira sintezu pro-
staglandina. Iz uzoraka tkiva ledne mozdine izolirani su
ukupni lipidi metodom po Folchu. Preparativhom tanko-
slojnom kromatografijom odvojene su slobodne masne
kiseline koje su analizirane kao metilni esteri plinskom
kromatografijom. Razine ispitivanih slobodnih masnih ki-
selina porasle su u uvjetima traume, aindometacin u cetiri
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machine (HD), group N1; 14 patients dialysed on Polyflax
21S Gambro (HDF), group N2; and 14 patients dialysed
on Lympha Belko (PHF), group N3. Median age of the
patients was 43+2.8 years. Kt/v was higher than 1.2 in all
three groups. Beta-2-microglobulin was determined at
the beginning and at the end of hemodialysis by immu-
noturbidimetric method on an Olympus AU 600 analyzer.
On statistical analysis Mann-Whitney test was used. The
difference in beta-2-microglobulin levels before and after
hemodialysis was statistically significant in groups N2
(p<0.05) and N3 (p<0.01), while in group N1 the difference
did not reach statistical significance (p>0.08). Our study
showed a significant elimination of beta-2-microglobulin
in patients on HDF and PHFas compared to patients on
HD, which reduces the rate of complications, morbidity
and mortality among hemodialysis patients.

E-mail: jjuricek@kbd.hr
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Traumatic injury of the spinal cord leads to a series of
pathological events that result in tissue necrosis and
paralysis. Among the earliest biochemical reactions are
hydrolysis of membrane phospholipids, release of fatty
acids, production of biologically active eicosanoids, and
peroxidation of lipids. The aim of this study was to in-
vestigate the influence of indomethacin, a nonsteroidal
anti-inflammatory drug (NSAID), a potent inhibitor of ara-
chidonate cyclooxygenase (COX) and thus inhibitor of the
production of prostaglandins and thromboxanes, on the
spinal cord tissue concentration of free fatty acids (FFA) in
rabbits with spinal cord injury (SCI). Spinal cord samples
were taken from the impact injury site. Total lipids were
isolated and purified by a modification of the method
of Folch. FFA were separated from total lipid extract by
preparative thin-layer chromatography, converted to the
corresponding methyl esters and identified using gas
chromatography. The concentrations of all FFA analyzed
were increased in the spinal cord after neurotrauma, in
comparison to control tissues. Treatment of injured rab-
bits with indomethacin resulted in a significant decrease
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razlicite doze znacajno je snizio njihovu razinu, te popra-
vio motoricki deficit kod promatranih eksperimentalnih
Zivotinja. Slobodne masne kiseline, osobito arahidonska,
koristan su pokazatelj nekroze tkiva. Lije¢enje specifi¢-
nim protuupalnim lijekovima moze biti korisno u lijecenju
ostecenog tkiva.

E-mail: prado@medri.hr
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Kad se u mokra¢nom sedimentu spontane mokrace za-
paze atipi¢ne stanice, treba saznati uvjete njihove poja-
ve, kao i njihovo podrijetlo i znagenje. Ova je studija bila
usredotocena na prisutnost atipi¢nih stanica i drugih sta-
nica koje ukazuju na razli¢ite upalne bolesti (bubrezne ili
nebubrezne) u mokra¢nom sedimentu. U ispitivanje je
bilo uklju¢eno 62 bolesnika, vecina s razli¢itih odjela Zu-
panijske bolnice za hitna stanja u Timisoari. Odabrane su
slucajevi vrlo rijetki, studija je trajala gotovo dvije godine
(od veljace 2003. do sije¢nja 2005.). Mokra¢ni sediment
je najprije promatran pod manjim povecanjem (x100), a
zatim su promijenjene strukture ispitane pod vec¢im pove-
¢anjem (x400, x1000). Ispitivanje je provedeno razli¢itim
mikroskopskim tehnikama (jasno polje, fazni kontrast te
imunofluorescentna mikroskopija), te upotrebom oboje-
nih uzoraka (bojenje prema May-Griinwald Giemsa i Ster-
nheimer-Malbin). Fokusiranje atipi¢nih stanica izmedu
stakalca i pokrova stakalca (obojeni i neobojeni), kao i u
razmazima predstavlja element citoprevencije, jer sumnja
na prisutnost atipi¢nih stanica dovodi do preporuke za
patolosku pretragu. Dokazivanje atipi¢nih stanica u mo-
kra¢cnom sedimentu pri rutinskoj mikroskopskoj pretrazi
dovodi do ranog dokazivanja malignih stanica. Ova cinje-
nica ima veliku klini¢cku vaznost. To ovdje naglasavamo,
jer je ovaj odjel jedini koji mozZe sa sigurnoscu potvrditi ili
iskljuciti prisutnost tumorskih stanica. Prisutnost atipi¢nih
stanica u mokra¢nom sedimentu ne mora uvijek ukaziva-
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in spinal cord FFA and exerted a positive effect on neu-
rotrauma-induced motor impairment. The accumulation
of FFA is a possible indicator of nervous cell damage.
Treatment with specific anti-inflammatory agents modu-
lates various components of the pathological process
thereby selectively attenuating neurologic damage and
encouraging wound healing.
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When atypical cells are observed in urinary sediment from
spontaneous urineg, it is necessary to know the conditions
of their occurrence as well as their origin and significance.
The aim of the study was focused on the presence of
atypical cells and other cells indicative of various inflam-
matory diseases (renal or nonrenal) in urinary sediment.
The study included 62 patients, most of them from dif-
ferent department of the Timisoara County Emergency
Hospital. Some photos representing the most interesting
cases were selected. Due to the rarity of cases, the study
lasted for almost two years (February 2003 - January
2005). Urinary sediment was first screened at a low power
(x100) and thereafter modified structures were examined
at a higher power (x400, x1000). The investigation was
performed by different microscopic techniques (bright
field, phase contrast, and immunofluorescence micros-
copy), and also using stained samples (May-Griinwald
Giemsa stain and Sternheimer-Malbin stain). Focusing on
atypical cells between the slide and the cover slip (stained
and unstained) as well as in smears is a cytoprevention el-
ement because suspicion of the presence of atypical cells
leads to recommendation of pathologic examination. The
detection of atypical cells in urinary sediment on routine
microscopic examination will lead to an early detection
of malignant cells. This fact has clinical implications of
great importance. We emphasize it because this depart-
ment is the only one that can certainly confirm or exclude
the presence of tumor cells. The presence of atypical cells
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ti na malignitet. Benigne promjene uzrokovane upalom
mogu takoder biti uzrokom pojave atipi¢nih stanica u
mokradi. Kako bi se izbjegli moguci nesporazumi, primije-
nili smo paralelnost mikroskopsih tehnika (poglavito imu-
nofluorescentne mikroskopije) te obojene i neobojene
uzorke, prema potrebi. Kao laboratorij prvoga kontakta
mozemo bolesnika upozoriti i preporuciti patolosku pre-
tragu. Predlozene tehnike nisu niti skupe niti zahtijevaju
puno vremena; jedino je potreban stru¢njak s iskustvom
u mikroskopiranju.

E-mail: soringiju@yahoo.com
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Akutni i kronic¢ni pankreatitisi su relativno ¢esc¢e upalne
bolesti gusterace, katkada s ozbljnim komplikacijama.
U vedini slucajeva pankreatitisi su uzrokovani bilijarnim
kamencima ili alkoholom, no danas je poznato da posto-
ji geneticka komponenta u vidu mutacija u genima za
kationski tripsinogen (PRSS1), sekretorni inhibitor tripsi-
na (SPINK) ili u genu za cisti¢nu fibrozu (CFTR). Danasnji
je stav da se dijagnosticki preporuca testirati jedino za
mutaciju PRSS1 gena. U dvije tre¢ine slucajeva s PRSS1
mutacijom prisutna je R122H, a u jednoj trecini mutacija
N29I. Ove mutacije prekomjerno aktiviraju tripsinogen. U
obiteljima s mutacijama izmedu 60% i 80% osoba razvije
klinicki pankreatitis. Ovdje opisujemo Sestoroclanu obitelj
u kojoj je kéer u dobi od 14 godina razvila recidivirajuci
pankreatitis. Danas, u dobi od 18 godina ona je klinicki
stabilna. U ove bolesnice smo primijenili test RFLP-PCR za
dokazivanje mutacije R122H, koji se temelji na ¢injenici da
u mutaciji tranzicija G u A nukleotid u DNA sekvenci stva-
ra rezno mjesto za Afllll restrikcijsku endonukleazu (Bell
et al. J Clin Pathol Mol Pathol 1998;51:115). Primijenjeni
molekularni test potvrdio je postojanje mutacije R122H
kod ove bolesnice. Testirani su i ostali ¢lanovi obitelji, tj.
roditelji, dvojica brace i sestra, no oni nisu nosili mutaciju.
lako su mutacije PRSS1 autosomno dominantne, moguce
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in urinary sediment need not necessarily indicate malig-
nancy. Benign changes due to inflammation may be the
cause of atypical cells in urine. To avoid any possible con-
fusion, we used the parallelism of microscopic techniques
(especially immunofluorescence microscopy) and both
stained and unstained samples as necessary. As the first
contact laboratory, we can warn the patient and recom-
mend pathologic examination. The techniques proposed
are neither expensive nor time-consuming, only an expe-
rienced microscopist is required.

E-mail: soringiju@yahoo.com

P12 - Liver and gastrointestinal diseases, P12-1
Hereditary pancreatitis with cationic
trypsinogen gene (PRSS1) mutation: a family
study

Kusec R, Marusi¢-Vrsalovi¢ M2, Romi¢ 2, Papa B?,

'Clinical Department of Laboratory Diagnosis and University
Department of Medicine, Dubrava University Hospital, Zagreb, Croatia
2Clinical Department of Laboratory Diagnosis, Dubrava University
Hospital, Zagreb, Croatia

3University Department of Medicine, Merkur University Hospital,
Zagreb, Croatia

Acute and chronic pancreatitis are relatively common but
potentially serious clinical conditions. In most cases acute
pancreatitis is caused by gallstones or alcohol, but unex-
plained recurrent acute pancreatitis may be associated
with a known genetic mutation in the cationic trypsino-
gen gene (PRSS1), SPINK1 gene or CFTR gene. Currently,
the only gene for which genetic testing is recommended
is trypsinogen. About two thirds of families with heredi-
tary pancreatitis have R122H and one third N29I muta-
tion. These are function mutations that lead to premature
trypsinogen activation. In families with R122H or N29I,
60%-80% of individuals who inherit the mutation will de-
velop pancreatitis. We describe a family with six members
where one daughter developed recurrent acute pancre-
atitis at age 14. Now clinically stable, at age 18, she was
tested for PRSS1 R122H mutation by RFLP-PCR analysis.
Molecular test is based on the fact that the mutation with
transition of G to A in the DNA sequence creates a cutting
site for the restriction endonuclease Afllll (Bell et al. J Clin
Pathol Mol Pathol 1998;51:115). The R122H mutation of
cationic trypsinogen gene was confirmed in the patient.
Testing of parents and three siblings, all free from clini-
cal history of pancreatitis, revealed normal PRSST R122H
allele. Although autosomal dominant in inheritance, tryp-
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su i pojave spontanih mutacija, o ¢emu ¢emo raspraviti
detaljnije.

E-mail: rkusec@irb.hr

P12-2
Dokazivanje prisutnosti Helicobacter pylori

pomocu ureja izdisajnog testa

Zlodre S

Poliklinika Analiza, Split, Hrvatska

Ureja izdisajni test se primjenjuje za dokazivanje prisut-
nosti i aktivnosti bakterije Helicobacter pylori na stijenci
Zeluca. Izdisajnim testovima se analizira CO, izizdahnutog
zraka. Svojstvo bakterije Helicobacter pylori je sinteza ure-
aze. Kad ispitanik konzumira ureju obiljezenu ugljikovim
izotopom, a bakterija je prisutna na sluznici zeluca, tada
Ce ureaza koju sintetizira bakterija razgraditi testnu oto-
pinu na amonijak koji se izlu¢uje urogenitalnim traktom i
CO, sizotopom koji u odredenom vremenskom razdoblju
krvlju dospijeva u pluca i konaéno u izdahnuti zrak. Tehni-
ke za odredivanje koli¢ine izotopa su razne: masena spek-
trometrija, plinska kromatografija-masena spektrometri-
ja, opticka spektroskopija i infracrvena spektroskopija.
Cilj studije je bio utvrditi prisutnost bakterije Helicobacter
pylori na stijenci zeluca ispitanika. Primijenili smo metodu
ureja izdisajnog testa ugljikovim izotopom C13. Tehnika
odredivanja omjera koncentracije ugljikovog izotopa C12
i C13 je infracrvena spektroskopija. lzvor infracrvenog
zracenja emitira konstantno svjetlo. Ova radijacija prolazi
kroz mjerne komore ispunjene zrakom koji se analizira, a
zatim kroz detektorske komore od kojih je svaka ispunje-
na jednim od izotopski Cistog ugljicnog dioksida. Plin u
svakoj detektorskoj komori apsorbira energiju u spektru
doti¢nog izotopa i zagrijava se do stupnja proporcionalno
valnoj radijaciji na ulasku u sustav. Intenzitet ovisi o koli-
¢ini apsorbirane energije u mjernoj komori, dakle, o kon-
centraciji i odgovaraju¢em parcijalnom tlaku komponen-
te u mjernoj komori. Veli¢ina koja se odreduje jest omjer
izotopa C12 i C13 u uzorku, a izrazava se kao Delta. Rezul-
tat se izrazava kao DOS=Delta over baseline. U ovom testu
se tako usporeduju Delta C13 i C12 u nultom uzorku prije
konzumacije testne otopine i Delta C13 i C12 u uzorku na-
kon odredenog vremena za koje je utvrdeno da je potreb-
no za razgradnju supstrata i pojavu razgradnog proizvo-
da u izdahnutom zraku. Ureja izdisajni test je neinvaziv-
na metoda dokazivanja prisutnosti i aktivnosti bakterije
Helicobacter pylori na stijenci Zeluca ispitanika obiljezena
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sinogen mutation can occur as a spontaneous mutation,
which will be discussed in more detail.

E-mail: rkusec@irb.hr

P12-2
Urea breath test to detect the presence and

activity of Helicobacter pylori

Zlodre S

Analiza Polyclinic, Split, Croatia

Urea breath test is used to determine the presence and
activity of Helicobacter pylori on gastric mucosa. Breath
tests analyze CO, from breath. Helicobacter pylori synthe-
sizes urease. The patient takes urea labelled with carbon
isotope and if the bacteria is present, then the urease that
is synthesized breaks the test solution up to produce am-
monia which is eliminated by urogenital pathway and CO,
with isotope which will reach the lungs by blood within
a certain period of time and eventually be detectable in
breath. The techniques used to determine isotope con-
centration are: mass spectrometry, gas chromatography-
mass spectrometry, optical spectroscopy and infrared
spectroscopy. The aim of the study was to determine the
presence of Helicobacter pylori on gastric mucosa. Urea
breath test with C13 carbon isotope was used. Infrared
spectroscopy was used for determination of C12 and C13
isotope concentration. In the measuring system, the in-
frared sources emit constant infrared light. This radiation
passes measuring cells filled with measuring gas and then
detector cells loaded with the isotopically pure gaseous
component to be measured. The gas in each of detector
cells absorbs energy in the spectral range of the particular
component and is warmed up to the level proportional to
the intensity of this radiation at its entrance window. This
intensity depends on the degree of radiation absorption
in the measuring cells and therefore also on the concen-
tration or partial pressure of the particular component in
these measuring cells. Diagnostic criterion of C13-urea
breath test is Delta Over Baseline (DOB) value. Delta val-
ues are deviations from a certain standard expressed per
million. For carbon isotope analysis, standard PDB is used
as internal standard and its Delta value is 0 per million.
Delta values are determined at zero time, Delta baseline,
and 30 minutes after test solution intake, Delta after
tracer intake. Urea breath test is a noninvasive method to
determine the presence and activity of Helicobacter pylori
on gastric mucosa, characterized by high sensitivity and

S152



P12-2

Bolesti jetre i gastrointestinalnog trakta

visokom osjetljivoscu i specifitnos¢u. Preporucljiva je za
postavljanje dijagnoze u kombinaciji s gastroskopijom,
pricem se eliminira uzimanje bioptickog materijala i za
procjenu uspjesnosti eradikacijske terapije.

E-mail: analiza@poliklinika-analiza.hr

P13 - Endokrinologija, P13-1
Laboratorijska potpora dijagnostici i

pracenju bolesti stitnjace
Crnokrak S, Mujagic R, Honovi¢ L

Medicinsko-biokemijski laboratorij, OB Pula, Pula, Hrvatska

Laboratorijske pretrage neophodna su potpora lije¢ni-
cima za racionalno i ekonomski opravdano lijecenje bo-
lesnika. Pritom je vrlo vazno odabrati visoko kvalitetne i
isplative dijagnosticke pretrage. U tom duhu MBL Opce
bolnice Pula primjenjuje smjernice za dijagnostiku i pra-
cenje bolesti stitnjace prema preporuci svjetskih organi-
zacija za lijecenje bolesti Stitnjace. U MBL Opce bolnice
Pula svakodnevno se zaprima oko 70 zahtjeva za ispitiva-
nje funkcije stitnjace (TSH, fT4, T3). Status Stitnjace ispiti-
vali smo u skupini od 498 bolesnika koje smo svrstali u 3
skupine: I. bolesnici s 5 ili vise simptoma (n=71), II. s 3 ili
4 simptoma (n=156) i lll. s 2 ili manje simptoma poreme-
caja Stitnjace (n=271). Od ukupnog broja bolesnika bolest
stitnjace dijagnosticirana je u 15,8% slucajeva. U I. skupi-
ni bolest Stitnjace utvrdena je u 32 (45%), u Il. skupini u
26 (16,6%) i u lll. skupini u 21 (7,7%) ispitanika. Nizak udio
bolesti Stitnjace u odnosu na ispitivane bolesnike navodi
nas na razmisljanje o opravdanosti velikog broja zahtjeva
za ispitivanje funkcije Stitnjace. Racionalizacija pretraga
znadi i racionalizaciju sredstava za nabavu reagensa i po-
trosnog materijala za izvodenje pretraga. U 2004. godini
bi za primljene zahtjeve (n=37.409) neselektivnim odredi-
vanjem svih parametara za ispitivanje funkcije Stitnjace
bilo potrebno izdvojiti 274.661,00 kn za troskove nabave
reagensa. Medutim, primjenom smjernica broj potrebnih
pretraga je znacajno smanjen (n=25.754), $to preracunato
u cijenu reagensa iznosi 184.390,00 kn, a to predstavlja
ustedu od 90.271 kn ili 32,9%. Kako svaka usteda omo-
gucuje ispravniju preraspodjelu ukupnih sredstava, treba
ustrajati na oblikovanju kriterija struke i provedbi novih
znanstvenih spoznaja u laboratorijskoj dijagnostici. Res-
pektabilni iznos postignute ustede navodi nas na razmi-
Sljanje o opravdanosti velikog broja zahtjeva za pojedine
skupine analiza, jer racionalnu je dijagnosticku obradu
moguce postic¢i uz manje materijalne troskove.

E-mail: laboratorij@obpula.hr
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specificity. It is recommended for diagnostic use in com-
bination with gastroscopy, thus eliminating the need of
biopsy, and for evaluation of eradication therapy efficacy.

E-mail: analiza@poliklinika-analiza.hr

P13 - Endocrinology, P13-1
Laboratory support to thyroid disease

diagnosis and follow up
Crnokrak S, Mujagi¢ R, Honovi¢ L

Laboratory of Medical Biochemistry, Pula General Hospital, Pula, Croatia

Laboratory tests are indispensable support to doctors
in reaching an accurate diagnosis and economical pro-
cessing of patients with thyroid diseases. It is extremely
important to choose high quality and cost-effective
thyroid function analyses for a certain group of patients.
The Laboratory of Medical Biochemistry at Pula General
Hospital has implemented guidelines for thyroid disease
diagnosis and follow up recommended by world orga-
nizations for treatment of thyroid diseases. The Labora-
tory receives about 70 requests for thyroid function tests
(TSH, fT4, T3) daily. Thyroid status was tested in 498 pa-
tients divided into three groups: |, patients with 5 or more
symptoms (n=71), ll, patients with 3-4 symptoms (n=156),
and lll, patients with 2 or less symptoms of thyroid mal-
function (n=271). From the total number of patients,
thyroid disease was diagnosed in 15.8% of cases: 32 (45%)
in group |, 26 (16.6%) in group I, and 21 (7.7%) in group
lll. The low rate of thyroid disease in the total number of
study patients suggested that justification for the large
number of thyroid function test requests should have
been reconsidered. Rationalization of the number of
tests implies rationalization of the reagent and expend-
able material procurement. According to the number of
requests (n=37,409) received in 2004, the overall cost of
non-selective measurement of all thyroid function pa-
rameters would be 274,661 HRK in reagent procurement
prices. However, the implementation of the guidelines
reduced significantly the number of necessary tests
(n=25,754). Calculated in reagent prices, the total cost was
184,390 HRK, yielding a saving of 90,271 HRK (32.9%). As
every saving allows for better allotment of total funds, it
is necessary to be consistent in efforts to implement pro-
fessional criteria and new scientific concepts in laboratory
diagnosis. The respectable saving has prompted us to
consider the justification for the large number of requests
for specific test groups. Optimal diagnostic processing is
possible with lower material expenses.

E-mail: laboratorij@obpula.hr
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TSH u pracenju supresijske terapije pomocu

L-T4 u bolesnika s karcinomom stitnjace

Grequri¢ N, Bence-Zigman Z

Zavod za nuklearnu medicinu, KBC Zagreb, Zagreb, Hrvatska

Klinicki i eksperimentalni podaci u literaturi potvrduju da
TSH moze stimulirati rast tumora. Primjena L-T4 suprimira
TSH i stoga smanjuje rast tumora Stitnjace. Supresija se-
rumskog TSH se opcenito primjenjuje u dugovremenom
medicinskom lije¢enju bolesnika s karcinomom 3titnjace.
Danasnje metode mjerenja TSH velike osjetljivosti i visoke
specificnosti omogucuju dokazivanje niskih vrijednosti
TSH i stoga se TSH rabi kao terapijska zavrina tocka u pri-
lagodavanju supresijske doze tiroksinom. Osobito je vaz-
no individualno prilagoditi supresiju TSH za svakog bole-
snika. Za odredivanje TSH u serumu kod 160 bolesnika s
operiranim karcinomom stitnjace rabio se je pribor trece
generacije DELFIA hTSH Ultra kit. Terapijska zavrsna tocka
u prilagodavanju supresijske doze tiroksinom za svakog
je bolesnika odredena vaganjem izmedu ¢imbenika kao
$to su dob, klini¢ki status ukljucujuci sr¢ane ¢imbenike i
povrat tumora nasuprot potencijalnim Stetnim ucincima
na srce i kosti zbog jatrogene (subklinicke) hipertireo-
ze. U skupini od 88 bolesnika na fizioloskoj dozi terapije
pomocu L-T4, 51 (57%) bolesnik je imao vrijednost TSH u
subnormalnom podrucju mjerenja (0,05-0,40 mlJ/L), a 34
(38%) bolesnika u ovoj skupini imalo je normalne vrijed-
nosti (0,40-4,2 mlJ/L). Nemjerljive vrijednosti TSH imalo
je troje bolesnika. U skupini od 72 bolesnika na suprafi-
zioloskoj dozi terapije pomocu L-T4 61 (84,7%) bolesnik je
imao nemjerljive vrijednosti TSH (<0,05 mlJ/L), a 7 (9,7%)
bolesnika je imalo vrijednost TSH u subnormalnom po-
dru¢ju mjerenja. Cetvoro bolesnika u ovoj skupini je imalo
normalne vrijednosti TSH. U zaklju¢ku, ucinak supresijske
ili supstitucijske terapije pomocu L-T4 u dugovremenom
medicinskom lije¢enju bolesnika s karcinomom Stitnjace
moze se motriti mjerenjem serumskog TSH.

E-mail: nevenka.greguric@zg.htnet.hr
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carcinoma on L-T4 suppressive therapy

Grequri¢ N, Bence-Zigman Z

Department of Nuclear Medicine, Zagreb University Hospital Center,
Zagreb, Croatia

Clinical and experimental literature has documented
that TSH can stimulate the growth of thyroid tumors. The
administration of L-T4 will suppress TSH, thus reducing the
growth of thyroid cancer.Thyroid suppression of serumTSH
is currently employed for long-term medical management
of patients with thyroid cancer. Current TSH methods with
their enhanced sensitivity and specificity are capable of
detecting low TSH values, thus the measurement of TSH is
used as a therapeutic endpoint for adjusting the thyroxine
suppression dose. We employed a third-generation
assay, DELFIA hTSH Ultra kit, for determination of serum
TSH in 160 patients with thyroid cancer. The therapeutic
endpoint for adjusting the thyroxine suppression dose for
each patient was judged by weighing the patient’s factors
such as age, clinical status including cardiac factors and
cancer recurrence risk, against the potentially deleterious
effects of iatrogenic mild (subclinical) hyperthyroidism on
the heart and bone.

In the group of 88 patients on physiological dose of L-T4
therapy, 51 (57%) patients had TSH value in the subnormal
range (0.05-0.42 mlU/L) and 34 (38.6%) patients had
TSH value in the normal range (0.4-4.2 mlU/L). Three
patients had undetectable TSH. Out of 72 patients on
suphraphysiological dose of L-T4 therapy, 61 (84.7%)
patients had undetectable TSH (<0.05 mIU/L) and 7 (9.7%)
patients had TSH value in the subnormal range. Four
patients had normal TSH value. In conclusion, the efficacy
of L-T4 suppression or substitution long-term medical
therapy in patients with thyroid cancer can be monitored
by measuring serum TSH.

E-mail: nevenka.greguric@zg.htnet.hr
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Usporedba triju potpuno automatiziranih
imunokemijskih metoda za mjerenje

ukupnog HCG u serumu

Kackov S, Rogic¢ D, Fress| G, Kralik S, Fucek M

Klinicki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

Mjerenje ukupnog HCG rabi se u ranom otkrivanju i prace-
nju normalne i patoloske trudnoce te specifi¢nih malignih
bolesti. Danas na trzistu postoje brojne potpuno automa-
tizirane imunokemijske metode za mjerenje ovoga anali-
ta. U ovoj studiji usporedene su tri homogene imunoke-
mijske metode s dva protutijela i to: A. metoda s elektro-
kemiluminiscentnom detekcijom (Roche, Elecsys 2010), B.
metoda s fluorescentnom detekcijom (BioMerieux, Vidas)
te C. biotin-streptavidinska metoda s luminiscentnom de-
tekcijom (Johnson&Johnson, Vitros). Nepreciznost (CV%)
unutar i izmedu serija bila je prihvatljiva za sve tri ispitane
metode i to: A: 2,114,1;B:4,5i5,7iC:3,2i6,1. Funkcio-
nalna osjetljivost izrazena kao najniza koncentracija s CV
20% bila je: A 0,7 U/L, B: 2,5 U/L i C: 1,4 U/L. Poznato je
da se beta-HCG u serumu, s obzirom na stadij trudnoce
ili prisutnost maligne bolesti, moze nalaziti u vrlo Sirokom
rasponu mjernih koncentracija. U tom smislu, veci raspon
linearnosti metode omogucuje brzi i jednostavniji rad uz
manji utroSak reagenasa. Linearnost ispitanih metoda bila
je kako slijedi: A: 0,1-10.000 U/L, B: 2-1500 U/L i C: 0,5-1000
U/L. Usporedba rezultata dobivenih svim trima ispitanim
metodama (N=50) ukazala je na visoku razinu korelacije
(r>0.96 za sva tri para vrijednosti), s obzirom na to da se
radi o imunokemijskim metodama. Medutim, zapazeno je
izrazito pozitivno odstupanje rezultata dobivenih meto-
dom B, i to samo u podrug¢ju visokih vrijednosti koje pre-
laze linearnost te zahtijevaju prethodnu diluciju za sve tri
metode. Ovaj podatak jos jednom ukazuje na nemogu¢-
nost bilo kakvog pracenja bolesnika primjenom razlicitih
imunokemijskih metoda.

E-mail: sanjakackov@net.hr
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P13-3
Comparison of three fully automated
immunassays for serum total HCG

determination

Kackov S, Rogic D, Fress| G, Kralik S, Fucek M

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

HCG determination in serum is used for detection and fol-
low up of early pregnancy and some specific malignan-
cies. There are numerous fully automated beta-HCG im-
munoassays available. In this study, we compared three
methods, all of them homogeneous sandwich immunas-
says: A) electrochemiluminescence detection method
(Roche, Elecsys 2010), B) fluorescence detection method
(BioMerieux, Vidas), and C) biotin-streptavidin method
with luminescent signal detection (Johnson&Johnson,
Vitros). Imprecision (expressed as CV%) both within- and
between-run was within acceptable limits: A) 2.1 and 4.1,
B) 4.5 and 5.7, and C) 3.2 and 6.1, respectively. Functional
sensitivity, expressed as the lowest beta-HCG concen-
tration that could be measured with a CV 20%, was as
follows: A) 0.7 U/L, B) 2.5 U/L and C) 1.4 U/L. As it is com-
monly known, serum HCG concentrations, depending
on the stage of pregnancy or the presence of malignant
growth, can vary within several orders of magnitude.
Thus, methods with higher linearity are highly preferable,
since they allow for ease of operation and cost reduction.
Linearities of the three methods studied were as follows:
A) 0.1-10,000 U/L, B) 2-1500 U/L and C) 0.5-1000 U/L. Com-
parison of results obtained by all three methods (N=50)
revealed a high degree of correlation, taking into account
the different antibodies and signal detection used (r>0.96
for all three pairs of results). However, we noticed a sub-
stantial positive bias in the results obtained by method B,
not throughout the concentration range but only in the
results that required prior dilution. This finding confirms
the known fact that patient follow-up should always be
performed by using the same immunochemistry method.

E-mail: sanjakackov@net.hr
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Poremecaji funkcije Stitnjace u bolesnika na

terapiji amjodaronom

Prpi¢ M, Lukinac Lj, Juki¢T, Krili¢ D, Labar Z, Kusi¢ Z

Klinika za onkologiju i nuklearnu medicinu, KB Sestre milosrdnice,
Zagreb, Hrvatska

Amjodaron je derivat benzofurana, lijek iz Ill. skupine an-
tiaritmika, koji se upotrebljava za lijecenje i prevenciju ari-
tmija. Maseni udio joda u molekuli amjodarona iznosi oko
37%. Uzimanjem amjodarona dnevni unos joda se pove-
¢ava 50 do 100 puta. Amjodaron moze uzrokovati neke
poremecaje funkcijskih testova, kao i manifestnu bolest
Stitnjace. Amjodaron u perifernim tkivima inhibira aktiv-
nost tipa | 5’ dejodinaze i inhibira ulazak hormona stitnja-
e u periferna tkiva, $to doprinosi povec¢anju serumske vri-
jednosti tiroksina (T4) i snizenju vrijednosti trijodtironina
(T3). Podaci iz razlicitih dijelova svijeta pokazuju inciden-
ciju amjodaronom uzrokovane tireotoksikoze (AIT) od 1%
do 23% i amjodaronom uzrokovane hipotireoze (AlH) od
1% do 32%. Cilj studije bio je odrediti ucestalost AIT i AlH
u nasoj populaciji bolesnika na terapiji amjodaronom i us-
porediti dobivene podatke s podacima iz literature. U raz-
doblju od 2002. do 2006. godine u bazi podataka Odsjeka
za laboratorijsku dijagnostiku bolesti stitnjace ukupno je
evidentirano 447 bolesnika na terapiji amjodaronom. U
istrazivanje je ukljuc¢eno 97 bolesnika s medijanom prace-
nja od 12 (raspon 1-47) mjeseci. Serumske koncentracije
TSH i hormona Stitnjace odredivane su imunometrijskim
metodama: a) TSH (Immulite Third Generation TSH (DPC),
referentne vrijednosti: 0,36-4,20 mU/L), b) T3 i T4 (DELFIA
T3: 1,1-2,8 nmol/L, T4:65-160 nmol/L), c) FT3 i FT4 (BRA-
HMS (FT3:4,9-7,9 pmol/L FT4: 12,6-20,9 pmol/L) i Immulite
(DPC) (FT3: 2,3-6,3 pmol/L FT4: 10,3-24,5 pmol/L). AlH je
definirana nalazom povisenih vrijednosti TSH uza snizene
vrijednosti T4/FT4, a subklini¢cka hipotireoza povisenim
vrijednostima TSH uz uredne vrijednosti FT4/T4. AIT je
definirana sniZzenim vrijednostima TSH uz povisene razine
T3/FT3 ili izrazito povisene vrijednosti FT4/T4, a subklinic-
ka tireotoksikoza snizenim vrijednostima TSH uz uredne
vrijednosti T3/FT3. U 59 od 97 (61%) bolesnika utvdena je
eutireoza. AlH je utvrdena u 14 (14%), subklinicka hipoti-
reoza u 9 (9%), AIT u 8 (8%), a subklinicka tireotoksikoza u
7 (7%) bolesnika. U promatranoj populaciji zabiljezen je
znacajan broj bolesnika s poremecajem funkcije Stitnja-
e, od kojih je najveci broj bio s AlH, a manji dio s AlT, $to
je u skladu s podacima za podrugja s dostatnim unosom
joda.
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Thyroid function dysfunction in patients on

amiodarone therapy

Prpi¢ M, Lukinac Lj, Juki¢T, Krili¢ D, Labar Z, Kusi¢ Z

University Department of Oncology and Nuclear Medicine, Sestre
milosrdnice University Hospital, Zagreb, Croatia

Amiodarone is a benzofurane derivative, a class lll antiar-
rhythmic drug used for the prevention and management
of tachyarrhythmias. Quantitive proportion of iodine in
the amiodarone molecule is 37%. Amiodarone treatment
increases daily iodine intake approximately 50-100 times.
Amiodarone has an effect on thyroid function in the
spectrum from abnormal thyroid tests to overt thyroid
dysfunction. It inhibits the activity of type | ‘5 deiodinase
as well as thyroid hormone entry in peripheral tissues,
which contributes to serum thyroxine (T4) level increase
and triiodothyronine (T3) level decrease. Data from dif-
ferent parts of the world indicate the incidence of amio-
darone induced thyrotoxicosis (AIT) to be 1% to 23%,
and of amiodarone induced hypothyroidism (AIH) 1% to
32%. The aim of the study was to assess the prevalence of
AIT and AIH on the basis of thyroid tests in our group of
patients on amiodarone therapy, and to compare these
findings with literature data. According to the Division of
Thyroid Diseases database, in the 2002-2006 period there
were 447 patients on amiodarone therapy. Only 97 pa-
tients with a follow up median of 12 (range 1-47) months
were included in the study. Serum concentrations of TSH
and thyroid hormones were measured by immunometric
assay methods: (@) TSH (Immulite Third Generation TSH
(DPC, reference range: 0.36-4.20 mU/L); (b) T3 and T4
(DELFIA T3:1.1-2.8 nmol/L, T4: 65-160 nmol/L); (c) FT3 and
FT4 (BRAHMS (FT3: 4.9-7.9 pmol/L FT4: 12.6-20.9 pmol/L)
and Immulite (DPC) (FT3: 2.3-6.3 pmol/L FT4: 10.3-24.5
pmol/L). AIH was defined by increased serium TSH level
followed by lower value of T4/FT4. Subclinical hypothy-
roidism was defined by increased TSH level followed by
normal FT4 and T4 values. AIT was defined by lower TSH
level followed by increased T3/FT3 or extremely elevated
FT4/T4 levels, and subclincal thyrotoxicosis was defined
by lower TSH level followed by normal T3/FT3 value. Eu-
thyroidism was recorded in 59 of 97 (61%), AlH in 14 (14%),
subclinical hypothyroidism in 9 (9%), AIT in 8 (8%), and
subclincal thyrotoxicosis in 7 (7%) patients. Accordingly,
thyroid dysfunction was found in a significant number of
patients. The higher incidence of AIH and lower incidence
of AIT were consistent with data reported from areas with
adequate iodine intake.

E-mail: mprpic@kbsm.hr
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Biokemijske promjene u srediSnjem zivcanom
sustavu miseva s inaktivnim genom za

receptor folitropina ovisne su o starosti i spolu
Rumora L', Lovri¢ J', Sairam RM?, Maysinger D?

Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko-
biokemijski fakultet, Zagreb, Hrvatska

2Laboratorij za molekularnu reprodukciju, Klini¢ki istrazivacki institut,
Montreal, Kanada

3Zavod za farmakologiju i terapeutiku, Sveuciliste McGill, Montreal,
Kanada

Tijekom starenja dolazi do povecanja gonadotropina u
plazmi i do disbalansa spolnih hormona, $to moze po-
vecati rizik za razvoj neurodegenerativnih poremecaja.
Ispitivali smo izrazenost proteina toplinskoga Soka (Hsp)
te izrazenost i aktivaciju proteinskih kinaza aktiviranih
mitogenima (MAPK) u hipokampusu i korteksu miseva
s inaktivnim genom za receptor folitropina (FORKO), sto
uzrokuje poviSenje LH i FSH te disbalans estradiola i te-
stosterona. Razine izrazenosti MAPK u ispitivanim struk-
turama mozga nisu se promijenile bez obzira na genotip,
starost i spol miSeva, ali su razine izrazenosti Hsp te akti-
vacija MAPK bile ovisne i o starosti i o spolu. U hipokam-
pusu je izrazenost Hsp70 smanjena kod FORKO muzjaka
starih 20 mjeseci, dok su kod Zenka iste dobi bile potisnu-
te razine i Hsp70 i Hsp25. Fosforilacija ERK opazena je vec
kod 3 mjeseca starih FORKO Zenka, dok se kod muzjaka
ERK znacajno aktivirala tek kod 20 mjeseci starih miseva.
U korteksu su najznacajnije promjene opazene samo kod
starijih miSeva (20 mjeseci). Izrazenost Hsp25 umjereno je
smanjena kod muzjaka, dok je izrazenost Hsp70 i Hsp25
bila znac¢ajno smanjena kod Zenka. ERK je snazno aktivi-
rana kod oba spola. Funkcionalne znacajke MAPK ovise
o njihovoj lokalizaciji unutar stanice. U hipokampusu 12
mjeseci starih FORKO Zenka smanjena je translokacija P-
ERK u jezgru u odnosu na zdrave Zivotinje iste dobi, uz
istodobno povecanje P-ERK u citosolu. U korteksu FORKO
muzjaka starih 20 mjeseci znacajno je smanjena P-JNK u
jezgri uza snazno povecanje koli¢ine aktiviranih kinaza
u mitohondrijima. Dakle, povec¢anje gonadotropina uz
disbalans spolnih hormona ili bez njega tijekom starenja
moze dovesti do biokemijskih promjena u sredisnjem ziv-
¢anom sustavu, koje se ocituju kao poremecaji u izrazeno-
sti Hsp te u aktivaciji i razdiobi MAPK unutar stanice. Ove
promjene mogu predstavljati ¢imbenik rizika za razvoj
neurodegenerativnih poremecaja u menopauzi i kasnoj
andropauzi.

E-mail: Irumora@pharma.hr
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follitropin receptor knockout mice
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3Department of Pharmacology and Therapeutics, McGill University,
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Aging is accompanied by enhanced plasma concentra-
tions of gonadotropins and sex hormone imbalance,
which could increase the risk of neurodegenerative
disorders. We assessed the status of heat shock proteins
(Hsps) and mitogen-activated protein kinases (MAPKs)
in the hippocampus and cortex of follitropin receptor
knockout (FORKO) mice with enhanced LH and FSH to-
gether with estradiol and testosterone imbalance as a
consequence of FSH-R deletion. MAPK expression was
unchanged in the brain structures examined, regardless
of the genotype, age or sex. However, Hsp expression
and MAPK activation were age- and sex dependent. In
the hippocampus, the expression of Hsp70 was reduced
in 20-month-old FORKO males, while both Hsp70 and
Hsp25 were down-regulated in age-matched females. In
addition, female FORKO mice exhibited enhanced P-ERK
already at 3 months of age, while these changes became
significant only in 20-month-old male knockouts. In the
cortex, the most distinguished changes were observed
in older animals (20 months of age). Hsp25 was slightly
decreased in males, while the expression of Hsp70 and
Hsp25 was significantly lower in females. The signal
intensity of P-ERK was strong in both sexes. Functional
characteristics of MAPKs are dependent on their subcel-
lular localization. In the hippocampus of 12-month-old
FORKO females, translocation of P-ERK to the nucleus de-
creased and more cytosolic P-ERK was found than in age-
matched wild-type animals. On the other hand, nuclear
P-JNK was significantly reduced, whereas it was markedly
enhanced in the mitochondria of the cortex of 20-month-
old FORKO males. In summary, enhanced gonadotropins
alone or in combination with sex hormone imbalance in
aging lead to biochemical changes in the central nervous
system in terms of disturbed expression of Hsps, activa-
tion and subcellular distribution of MAPKs, and those
changes could present a risk factor for neurodegenera-
tion in menopause and late andropause.

E-mail: rumora@pharma.hr
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Je li Ca 19-9 XR bolji?

Krajnovi¢-TomasicV

Opca bolnica Dr. Josip Bencevi¢, Slavonski Brod, Hrvatska

Ca 19-9 je glikoprotein velike molekularne mase poznat
kao mucin. To je antigen koji je povisen u serumu osoba
s raznim gastrointestinalnim karcinomima. Moze biti po-
visen u stanjima kao sto su hepatitis, ciroza, pankreatitis,
kao i kod cisti¢ne fibroze. Rabi se kao pomo¢ u pracenju
bolesnika s karcinomom gusterace ili drugim gastroin-
testinalnim karcinomima. Prije nekoliko mjeseci poceli
smo rabiti novi test Ca 19-9 XR. Proizvodac je uz novi test
poslao obavijest da je Ca 19-9 XR poboljsan u smislu po-
vecane klinicke specifi¢cnosti, poglavito kod nemalignih
bolesti, ali mu je zadrzana ista osjetljivost. Izveli smo us-
poredno odredivanje s prethodnim testom Ca 19-9 kako
bismo ustanovili postoje li razlike u rezultatima. Odredi-
vanje je izvrseno testovima Ca 19-9 i Ca 19-9 XR tehno-
logijom CMIA na analizatoru Architect i2000 SR tvrtke
Abbott. Dobiveni rezultati su razvrstani u skupine: zdravi,
bolesni - nemaligne bolesti, pocetno ispitivanje bolesni-
ka, maligne bolesti i maligne bolesti - poslijeoperacijski.
Analiza rezultata navodi na zakljucak kako postoje znacaj-
ne razlike u dobivenim rezultatima kod nemalignih bole-
sti, dok su se kod malignih bolesti rezultati dobro slagali. S
obzirom na razli¢itosti u samom testu prethodni rezultati
dobiveni pomoc¢u Ca 19-9 i novi pomocu Ca 19-9 XR ne
mogu se usporedivati.

E-mail: vera.krajnovic@vip.hr

P14-2

MTHFR u karcinomu prostate i benignoj
hiperplaziji prostate

Nikolac N', Simundi¢ AM', Relji¢ A2, Stefanovi¢ M', Topi¢ E'

'Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska
2Klinika za urologiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Metilentetrahidrofolat-reduktaza (MTHFR) je najvazniji
enzim uklju¢en u procese metilacije DNA i katalizira pre-
tvorbu 5,10-metilentetrahidrofolata u 5-metiltetrahidro-
folat. Polimorfizam C677T povezan je sa 70%-tnim sma-
njenjem aktivnosti enzima i hipometilacijom. Ucestalost
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P14 - Oncology and tumor markers, P14-1 (UP5-1)
Is Ca 19-9 XR better?

Krajnovi¢-Tomasic¢ V

Dr. Josip Bencevic¢ General Hospital, Slavonski Brod, Croatia

Ca 19-9is a glycoprotein of high molecular weight, known
as mucin. It is an antigen which is elevated in serum of pa-
tients with various gastrointestinal carcinomas, hepatitis,
cirrhosis, pancreatitis, and in cystic fibrosis. It is used as an
aid in monitoring patients with pancreatic carcinoma or
other gastrointestinal carcinomas. The manufacturer has
declared the new Ca 19-9 XR test to have better clinical
specificity, especially in nonmalignant diseases, while re-
taining the same sensitivity. We tested the samples with
both Ca 19-9 and Ca 19-9 XR to see if there were some
diferences. Testing was performed with Ca 19-9 and Ca
19-9 XR tests using CMIA technology on an Architect
i2000 SR analyzer (Abbott). Results were divided into
groups: healthy, disease — nonmalignant, initial testing,
malignant diseases, and malignant diseases — postopera-
tive. The analysis revealed significant differences in the
results in nonmalignant diseases, whereas in malignant
diseases the results showed good concordance. Thus,
the results obtained by Ca 19-9 and Ca 19-9 XR cannot be
compared due to test variation.

E-mail: vera.krajnovic@vip.hr
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MTHFR in prostatic cancer and benign

prostatic hyperplasia
Nikolac N', Simundi¢ AM', Relji¢ A2, Stefanovi¢ M', Topi¢ E'

"University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

2University Department of Urology, Sestre milosrdnice University
Hospital, Zagreb, Croatia

Methylenetetrahydrofolate reductase (MTHFR) is the
most important enzyme involved in DNA methylation
process and converts 5,10-methylenetetrahydrofolate to
5-methyltetrahydrofolate. The C677T polymorphism of
the MTHFR gene is associated with 70% lower enzyme
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mutiranog T alela ispitivana je kod bolesnika s karcinomi-
ma i vecdina autora navodi smanjenu ucestalost, no dosad
objavljeni rezultati su oprecni. Prema hipotezi ove studije,
u nasih bolesnika s karcinomom prostate ocekuje se ma-
nji udio T alela nego kod bolesnika s benignom hiperpla-
zijom prostate (BPH). Takoder se ocekuje da ¢e taj udio biti
manji kod malignijih tumora. Ovo je istrazivanje obuhva-
tilo 45 bolesnika s BPH i 95 bolesnika s karcinomom pro-
state kojima je odreden Gleason score, pokazatelj stupnja
malignosti tumora. Polimorfizam MTHFR C677T odreden
je metodom PCR-RFLP. Genotipovi u obje skupine bili su
u Hardy-Weinbergovoj ravnotezi. Udio genotipova u sku-
pini bolesnika s karcinomom bio je C/C=0,40, C/T=0,51 i
T/T=0,09, a u skupini s BPH C/C=0,47, C/T=0,42 i T/T=0,11.
Nije pronadena statisticki znacajna razlika u raspodjeli ge-
notipova (p=0,6558), OR i 95%-tni Cl za C/T genotip iznosi
1,3961(0,658-2,963), a za T/T genotip 0,9947(0,295-3,357).
Kod bolesnika s karcinomom prostate manje malignosti
(Gleason score 4-6) udjeli su bili C/C=0,39, C/T=0,47 i T/
T=0,14, dok su kod skupine s malignijim tumorima (Glea-
son score 7-9) udjeli iznosili C/C=0,40, C/T=0,53 i T/T=0,07.
Udjeli genotipova C677T MTHFR u tumorima vece i manje
malignosti nisu se razlikovali (p=0,8693). Rezultati nasega
istrazivanja nisu potvrdili navedenu hipotezu. Na temelju
dobivenih rezultata zaklju¢ujemo da T alel polimorfizma
MTHFR C677T nije povezan s nastankom karcinoma pro-
state.

E-mail: nora.nikolac@gmail.com
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Tumorska povezanost proteoliti¢nih faktora

uPA i PAI-1 kod karcinoma stitnjace
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Kralik M3, Kuli¢ A*
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U velikom broju tumora sastavnice sustava aktivatora
plazminogena, serinska proteaza uPA (urokinaza aktiva-
tor plazminogena), inhibitor PAI-1 (inhibitor aktivatora

Oncology and tumor markers

activity and hypomethylation. Many studies investigated
C677T in patients with carcinoma and although most
authors report a lower frequency of mutated T allele in
cancer patients, results are inconclusive.

According to the study hypothesis, a lower frequency of
mutated T allele would be expected in patients with pros-
tatic cancer (PC) than in patients with benign prostatic hy-
perplasia (BPH). A lower frequency would also be expect-
ed in tumors of higher malignancy. The study included 45
patients with BPH and 95 patients with prostatic cancer.
For carcinoma patients, Gleason score was determined as
an index of the degree of malignancy. PCR-RFLP method
was used to determine MTHFR C677T polymorphism.
Genotypes in both groups were in the Hardy-Weinberg
equilibrium. The proportions of genotypes in PC group
were C/C=0.40, C/T=0.51 and T/T=0.09, and in BPH group
C/C=0.47, C/T=0.42 and T/T=0.11. There was no statisti-
cally significant difference between groups in genotype
distribution (p=0.6558). Odds ratio and 95% confidence
interval for the C/T genotype was 1.3961(0.658-2.963) and
for the T/T genotype 0.9947(0.295-3.357). The proportions
in the group of patients with prostatic cancer of lower
malignancy (Gleason score 4-6) were C/C=0.39, C/T=0.47
and T/T=0.14; and in the group with more malignant
prostatic cancer (Gleason score 7-9) C/C=0.40, C/T=0.53
and T/T=0.07. The proportions did not differ between the
groups with higher and lower malignancy (p=0.8693).
Our study results did not confirm the above hypothesis.
According to the findings we conclude that T allele of the
MTHFR C677T polymorphism is not associated with pros-
tatic cancer.

E-mail: nora.nikolac@gmail.com
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Tumor-associated proteolytic factors uPA i

PAI-1 in thyroid carcinoma
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Zagreb, Croatia

There is abundant experimental evidence that the plas-
minogen activator (PA) system with the key components,
the serine protease uPA (urokinase-type plasminogen ac-
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plazminogena tip 1) i uPA-R CD87 (receptor na povrsini
stanice), imaju vaznu ulogu u invaziji i metastaziranju
malignih tumora. Mnoga klinicka istrazivanja pokazala su
da se u solidnim tumorima s losijjom prognozom nalaze
visoke koncentracije uPA i PAI-1. U karcinomima Stitnjace
imunohistokemijski je pokazana izrazenost uPA i PAI-1, ali
nije nadena povezanost s klinicko patoloskim parame-
trima. Mi smo pokazali kako izrazenost i aktivacija uPA i
PAI-1 u karcinomima Stitnjace mogu imati znacajnu ulo-
gu u definiranju prognostickih ¢imbenika. Koncentracije
uPA i PAI-1 izmjerene su metodom ELISA u citosolu tkiva
karcinoma Stitnjace i u citosolu tkiva zdrave Stitnjace u 23
bolesnika (18 Zena i 5 muskaraca u dobi od 3-76 godina).
Vrijednosti uPA i PAI-1 usporedili smo s veli¢inom tumora,
metastazama u limfnim ¢vorovima, udaljenim metastaza-
ma, ali i s drugim prognosti¢kim pokazateljima. Znacajno
visoke koncentracije uPA i PAI-1 nadene su u tkivima kar-
cinoma Stitnjace (uPA 1,11ng/mg; PAI-1 15,036 ng/mg) u
usporedbi sa zdravim tkivom Stitnjace, gdje su nadene
nize koncentracije (UPA 0,004 ng/mg; PAI-1 2,349 ng/
mgq). uPA i PAl su pokazali znacajnu razli¢itost u razlicitim
histoloskim gradusima (p<0,024; p<0,017). Ovi rezultati su
pokazali znacajnu razliku izmedu histoloskog tipa karci-
noma Stitnjace i multicentricnosti. Nadena je korelacija
izmedu koncentracije uPA i PAI-1 u karcinomima Stitnjace
(p<0,001; koeficijent korelacije = 0,71). Pokazali smo ko-
relaciju izmedu uPA i PAI-1 i standardnih prognostickih
¢imbenika. Buduca istrazivanja pokazati ¢e prognosticku
ulogu uPA i PAI-1 u karcinomima stitnjace.

E-mail: ana.kulic1@zg.htnet.hr
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Tumorski biljezi S100 i MIA u pracenju

bolesnika s malignim melanomom
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Posljednjih godina provedena su brojna istrazivanja ve-
zana uz tumorske biljege za maligni melanom (MM) radi
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tivator), its inhibitor PAI-1 (plasminogen activator inhibi-
tor type 1), and its cell surface receptor (UPA-R, CD87), play
a fundamental role in tumor invasion and metastasis. A
large body of clinical data indicate that high levels of uPA
and PAI-1 can be used to predict poor prognosis for mul-
tiple types of solid tumors. In thyroid cancer very intense
and diffuse uPA i PAI-1 immunohistochemical expression
has been described, but no relationship between the
expression of these proteins and clinicopathologic pa-
rameters could be determined. Therefore, we evaluated
wheter the expression and activation of uPA and PAI-1
might be of clinical value as a tumor/biologically defined
risk faktor in patients with thyriod carcinoma. The levels
of uPA and its inhibitor (PAI-1) were measured by use of
ELISA in the cytosol of tissue homogenates obtained
from thyroid cancer and tumor-free thyroid in 23 patients
(18 female and 5 male, median age 56, range 3-76 yrs). All
patients were staged according to tumor size, nodal in-
volvement, distant metastasis, and other relevant predic-
tors of prognosis. Significantly higher mean levels of uPA
i PAI-1 were found in thyroid carcinoma (uPA 1.11ng/mg;
PAI-1 15.036 ng/mg) as compared to tumor-free thyroid
(uPA 0.004 ng/mg; PAI-12.349 ng/mg). Both uPA and PAI-
1 were significantly different in various histologic grades
(p<0.024 and p<0.017, respectively). The uPA and PAI-1 re-
sults showed significant differences among thyroid histo-
logic type and multicentricity. There was a correlation be-
tween the levels of uPA and PAI-1 expression in cancerous
tissue (p<0.001; correlation coefficient = 0.72). We found
significant correlation between uPA (urokinase-type
plasminogen activator), its inhibitor PAI-1 (plasminogen
activator inhibitor type 1) and the standard prognostic
parameters in thyroid cancer. Additional investigations
have to clarify whether uPA and PAI-1 could be used as
independent prognostic factors.

E-mail: ana.kulic1@zg.htnet.hr
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Much effort has been made to establish a reliable tumor
marker for malignant melanoma (MM) in order to select
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$to ranijeg prepoznavanja bolesnika s losijom prognozom
i mogucnoscu pracenja tijeka bolesti te odgovora na tera-
piju. Nove spoznaje potvrduju da su proteini S100 i MIA
korisni tumorski biljezi za bolesnike s MM. | nase ranije
istrazivanje potvrdilo je korisnost odredivanja serumskih
razina proteina S100 i MIA u bolesnika s MM. Cilj ovoga
rada bio je usporediti rezultate odredivanja S100 i MIA u
odnosu na stadij bolesnika s MM tijekom petgodiSnjeg
pracenja. Razine proteina S100 i MIA u serumu odredene
su imunoradiometrijskim (IRMA) i imunoenzimskim
(EIA) kompletima: Sangtec 100 IRMA (Sangtec Medical,
Svedska), CanAg S100 EIA (CanAg Diagnostics, Svedska),
Sangtec100 ELISA (DiaSorin, SAD), MIA ELISA (Roche Di-
agnostics, Njemacka). U statistickoj analizi rabili smo >
test. U istrazivanje je bilo uklju¢eno 154 bolesnika s MM
(96 Zena u dobi od 21-81 godine i 58 muskaraca u dobi
od 16-85 godina), kojima je koncentracija proteina S100
i MIA odredena najmanje tri ili vise puta tijekom razdo-
blja od 2001. do 2006. godine. Razvrstani su prema stadiju
bolesti: I. (n=76), ll. (n=50), lll. (n=15) i IV. (n=13). Od ukup-
no 601 ucinjene dijagnosticke pretrage (stadij I.-IV.: 268,
222, 65, 46) zabiljezeno je 110 (18,3%) povisenih rezultata
za S100, te 137 (22,8%) povisenih rezultata za MIA. Posto-
tci povisenih vrijednosti S100 u stadijima I. do IV. bili su:
19%, 17,8%, 15,4% i 21,7%, a postotci povisenih vrijednosti
MIA 21,3%, 22,5%, 23,1% i 32,8%. Razina obaju biljega bila
je u fizioloskim granicama u 47 (30,5%) bolesnika (stadij
1.=14,3%, 11.=10,4%, 111.=3,2%, IV.=2,6%). Metastaze su di-
jagnosticirane u 25 (16%) bolesnika, od kojih je 13 bilo u
Ill. stadiju i 12 u IV. stadiju. U skupini bolesnika s metas-
tazama oba su biljega bila povisena u 8 (32%) bolesnika,
a oba biljega unutar fizioloskih vrijednosti takoder u 8
(32%) bolesnika. Povisena razina samo S100 nadena je u
2 (8%) bolesnika, a samo povisena razina MIA u 7 (28%)
bolesnika. Izvedeni su slijededi zakljuéci: 1. Zabiljezene su
statisti¢ki znacajne razlike u vrijednosti tumorskih biljega
u krvi bolesnika s MM izmedu stadija I. i stadija Ill. i IV.,
kao i izmedu stadija Il. i stadija Ill. i IV.; 2. Nije utvrdena
statisticki znacajna razlika u koncentraciji biljega izmedu
stadija I. i Il. niti izmedu stadija Ill. i IV.; 3. Postavlja se pi-
tanje zasto je u skupini bolesnika s metastatskim mela-
nomom zabiljezen jednak broj bolesnika s oba povisena
biljega i s oba biljega u fizioloskim granicama?

E-mail: llukinac@kbsm.hr

Oncology and tumor markers

patients with poor prognosis who might benefit from an
adjuvant therapy. Moreover, MM markers could be useful
in monitoring the clinical course of disease during the
treatment. So far, studies have described S100 and MIA
(melanoma inhibiting activity) proteins as new suitable
tumor markers for MM. Our earlier work confirmed the
usefulness of determination of the melanoma markers
$100 and MIA serum proteins in patients with melanoma.
The aim of this study was to evaluate S100 and MIA
results of MM patients according to the stage of disease
during the five-year follow up period. Serum MIA and
S100 protein levels were measured three or more times
during the 5-year follow up period (2001-2006) in patients
with MM stage |-IV (AJCC 2002 classification). Serum
concentrations of S100 and MIA proteins were determined
by immunoradiometric (IRMA) and immunoenzymatic
(EIA) kits: Sangtec 100 IRMA (Sangtec Medical, Sweden),
CanAg S100EIA (CanAg Diagnostics, Sweden), Sangtec 100
ELISA (DiaSorin, USA) and MIA ELISA (Roche Diagnostics,
Germany). y>-test was used on statistical analysis. A total
of 154 MM patients (96 women and 58 men, age range 21-
81 and 16-85 yrs, respectively) were classified by stages: |
(n=76), Il (n=50), lll (h=15) and IV (n=13).

Of 601 diagnostic tests performed (stage I-IV: 268, 222,
65 and 46, respectively), there were 110 (18.3%) elevated
S100 levels and 137 (22.8%) elevated MIA levels. The
percentage of elevated levels according to stages I-IV
for S100 were 19.0%, 17.8%, 15.4% and 21.7%, and for
MIA 21.3%, 22.5%, 23.1% and 32.8%, respectively. Both
markers were within the normal range in 47 (30.5%)
patients (stage 1=14.3%, stage 11=10.4%, stage 111=3.2%
and stage IV=2.6%). Metastases were diagnosed in 25
(16%) patients: 13 stage lll and 12 stage IV. In patients
with metastases, both markers were increased and within
the normal range in 8 (32%) patients each. Only 2 (8%)
patients showed an increased level of S100, and only 7
(28%) patients showed an increased level of MIA. Study
results pointed to the following conclusions: 1) there were
significant differences in serum marker levels between
stage | and stages Ill and 1V, as well as between stage |l
and stages lll and IV; 2) there was no significant difference
in the level of serum markers between stages | and II,
and between stages lll and 1V; and 3) it remains unclear
why there were an equal number of patients with both
markers increased or both markers within the normal
range among the patients with metastases?
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Odredivanje lamotrigina u plazmi metodom
tekucinske kromatografije visokog
razludivanja uz primjenu ultraljubi¢astog

detektora
Petek-Tarnik I', Coce I', Petek M', Cvitanovic-Sojat LJ?, Kusi¢ 72

'Endokrinoloski laboratorij, Zavod za nuklearnu medicinu i onkologiju,
KB Sestre milosrdnice, Zagreb, Hrvatska

2Klinika za pedijatriju, KB Sestre milosrdnice, Zagreb, Hrvatska

3Zavod za nuklearnu medicinu i onkologiju, KB Sestre milosrdnice,
Zagreb, Hrvatska

Lamotrigin (LTG) je antiepileptik novije generacije djelo-
vanje kojega se ocituje u blokiranju potencijala ulaznih
vrata natrijskih kanala. Lamotrigin suzbija patolosko ot-
pustanje glutamata i glutamatom izazvano izbijanje akcij-
skog potencijala. Terapeutsko pracenje LTG je vazno kako
bi se izbjeglo njegovo toksi¢no djelovanje, kao i utjecaj na
ostale antiepileptike. Cilj rada bio je uvesti metodu HPLC
za odredivanje LTG te istraziti kakav je odnos izmedu pri-
mijenjene doze LTG i koncentracije u plazmi. Uzorku plaz-
me (100 ulL) dodaje se unutarnji standard (kloramfenikol)
te se LTG ekstrahira dodatkom smjese kloroform:izopro-
panol u omjeru 95:5. Nakon odvajanja organski sloj se od-
pari do suhog, a LTG otopi u metanolu. Dobiveni ekstrakt
(5 ulL) injicira se na sustav HPLC. Odvajanje se provodi na
koloni C18 uz mobilnu fazu sastava: fosfatni pufer, pH 6,0,
acetonitril i metanol u omjeru 70:20:10, pri protoku od 1,0
mL/min. LTG se odreduje UV detekcijom pri 214 nm. Vrije-
me zadrZavanja LTG na koloni je 4,7 minuta, a unutarnjeg
standarda 7,8 minuta. Preciznost metode ispitana je odre-
divanjem kontrolnog uzorka plazme kojem su dodavane
poznate koncentracije LTG. Koeficijenti varijacije kretali su
seizmedu 3,1%i4,5% za uzastopne analize unutar dana, te
izmedu 2,3% i 6,7% medu opetovanim analizama tijekom
nekoliko dana. Iskoristenje ekstrahiranog LTG kao i unu-
tarnjeg standarda bilo je izmedu 88,1% i 91,7%. Metoda je
primijenjena odredivanjem koncentracije LTG u 39 djece
oboljele od epilepsije, od ¢ega ih e 17 bilo na monoterapiji
lamotriginom (4,66 mg/kg), a ostali na kombiniranoj tera-
piji LTG (3,92-5,66 mg/kq) i ostalim antiepilepticima (VPA,
CLB, CZP). Prekora¢ena dozvoljena koncentracija LTG u
plazmi (5 mg/L) pronadena je u 5 bolesnika na monote-
rapiji i 11 bolesnika na kombiniranim terapijama. Najvise
vrijednosti LTG nadene su u bolesnika na kombiniranoj
terapiji LTG i VPA. Takoder je zaklju¢eno kako nema me-
dusobnog odnosa izmedu primijenjene doze LTG i kon-
centracije u plazmi. Metoda HPLC uz UV detektor moze se
preporuciti kao metoda izbora za odredivanje LTG u plaz-
mi zbog osjetljivosti, preciznosti i jednostavnosti.
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Determination of lamotrigine in plasma by
high performance liquid chromatography
with UV detection

Petek-Tarnik I', Coce I', Petek M', Cvitanovic-Sojat LJ?, Kusi¢ 22
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2University Department of Pediatrics, Sestre milosrdnice University
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Lamotrigine (LTG) is a novel antiepileptic, which has a
phenytoin-like membrane stabilizing mechanism via
blockade of voltage-dependent sodium channels and
inhibition of glutamate release. Therapeutic monitor-
ing of lamotrigine is useful for patient management and
avoidance of toxicity. The aim of the study was to de-
velop HPLC method for determination of plasma LTG and
to investigate the relationship between oral dose and
plasma concentration of LTG. To 100 pL of plasma sample
the internal standard (chloramphenicol) was added. The
extraction was performed by a mixture of chloroform
and isopropanol (95:5% v/v) in the presence of phosphate
buffer. After evaporation the residue was reconstituted
with methanol and injected to HPLC system. The sepa-
ration was performed on a C18 stainless steel column.
Mobile phase consisted of phosphate buffer pH 6.0, ace-
tonitrile and methanol (70:20:10 v/v/v), with a flow rate of
1 mL/min. The detection was obtained by UV detector at
214 nm.The retention times for LTG and IS were 4,7 and
7,8 minutes, respectively. Within- and between-day preci-
sion was examined by analysis of control plasma sample
with coefficients of variation of 3.1%-4.5% and 2.3%-
6.7%, respectively. The absolute recovery of LTG and of
IS ranged from 88.1% to 91.7%. The method was used to
analyze plasma LTG concentrations from 39 children with
epilepsy; 17 samples were obtained from patients receiv-
ing LTG monotherapy (4.66 mg/kg), and the others re-
ceived combined therapy with LTG (3.92-5.66 mg/kg) and
other antiepileptics (VPA, CLB, CZP). In 16 plasma samples
LTG level exceeded the reference range of 5 mg/L (5 on
monotherapy and 11 on combined therapy). The highest
plasma LTG levels were found in 4 patients receiving VPA.
There was no relationship between oral dose and plasma
concentration. The HPLC method with UV detection is the
method of choice for the measurement of lamotrigine in
plasma because of its sensitivity, selectivity and simplicity.
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Serumske koncentracije oligoelemenata u

shizofrenih bolesnika i ovisnika o alkoholu
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2Klinika za psihijatriju, KB Sestre milosrdnice, Zagreb, Hrvatska

Literaturni podatci pokazuju kako je u raznim psihijatrij-
skim poremecajima sniZzena koncentracija Cu, a povisena
koncentracija Zn i Mqg. Cilj rada bio je utvrditi serumske
koncentracije oligoelemenata (Cu, Zn, Fe i Mg) u bolesni-
ka koji boluju od shizofrenije (n=35), ovisnika o alkoholu
(n=38) i kontrolnoj skupini (n= 20) koju su Cinili zdravi is-
pitanici. U istraZivanje su ukljuceni svi bolesnici s navede-
nim dijagnozama koji su se lijecili na Klinici za psihijatriju
KB Sestre milosrdnice. Dijagnoza shizofrenije ili ovisnosti
o alkoholu postavljena je pomocu kriterija MKB 10 te po-
tvrdena pomocu kriterija PANSS (za shizofreniju) i upitni-
ka CAGE (za ovisnost o alkoholu). Koncentracije Cu i Zn
odredene su metodom atomske apsorpcije na atomskom
apsorpcijskom spektrofotometru Zeeman 3030 (Perkin
Elmer), dok su Fe i Mg odredeni spektrofotometrijskom
metodom na analizatoru Olympus AU 2700. Rezultati su
pokazali slijedece srednje vrijednosti (i SD) koncentraci-
je u kontrolnoj skupini, skupini bolesnika sa shizofreni-
jom i skupini alkoholi¢ara za Cu 19,25+2,36, 16,17+2,93 i
17,44+2,32 umol/L; Zn 16,19+1,54, 15,52+1,55 i 14,85%1,54
pmol/L; Fe 16,73£5,61, 16,77+6,94 i 18,29+10,09 umol/L; i
Mg 0,91+0,027, 0,86+0,055 i 0,860,096 pmol/L. Statistic-
ka obrada rezultata pokazala je da je distribucija normal-
na (Smirnoff test). Kako su sve distribucije bile normalne,
primijenjen je parametrijski test, a s obzirom na vise od
dvije skupine ispitanika rabili smo test Anova. Anova je
pokazala kako postoji statisti¢ki znacajna razlika izmedu
testiranih skupina (p=0,035), a Student-Newman-Keulsov
test pokazuje da postoje statisticki znacajne medusobne
razlike izmedu skupina, p<0,05 za Cu, Zn i Mg, ali ne i za Fe.
Rezultati potvrduju kako je koncentracija Cu niza u psihija-
trijskih bolesnika u odnosu na kontrolnu skupinu, tako da
je u bolesnika sa shizofrenijom niza negoli u alkoholicara,
$to je u skladu s literaturnim podatcima. Koncentracija Zn
je niza u shizofrenih bolesnika, nesto visa u alkoholicara i
jos$ visa u kontrolnoj skupini, $to ne odgovara literaturnim
podatcima. Koncentracija Mg je visa u kontrolnoj skupini
u odnosu na shizofrene bolesnike i alkoholicare, sto tako-
der ne odgovara literaturnim podatcima. Koncentracije Fe
ne pokazuju znacajne razlike izmedu skupina.
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Serum oligoelement concentrations in
schizophrenia patients and alcohol addicts
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Literature data indicate the concentration of Cu to be
decreased, and the concentrations of Zn and Mg to be
increased in various psychiatric disorders. The aim of the
study was to determine serum concentrations of oligo-
elements (Cu, Zn, Fe and Mg) in schizophrenic patients
(n=35), alcoholics (n=38) and control group of healthy
subjects (n=20). The study included all patients with the
above diagnoses treated at University Department of
Psychiatry, Sestre milosrdnice University Hospital. The
diagnosis of schizophrenia or alcohol dependence was
made on the basis of ICD 10 criteria and confirmed by use
of PANSS criteria (for schizophrenia) and CAGE question-
naire (for alcohol dependence). Cu and Zn concentrations
were determined by the method of atomic absorption on
a Zeeman 3030 absorption spectrophotometer (Perkin
Elmer), while Fe and Mg concentrations were determined
by spectrophotometric method on an Olympus AU 2700
analyzer. Results showed the following mean (+SD) con-
centrations in the control group, group of schizophrenia
patients and group of alcoholics: Cu 19.25+2.36, 16.17+2.93
and 17.44+2.32 pmol/L; Zn 16.19+1.54, 15.52+1.55 and
14.85+1.54 pmol/L; Fe 16.73£5.61, 16.77+6.94 and
18.29+10.09 umol/L; and Mg 0.91+0.027, 0.86+0.055 and
0.86+0.096 umol/L, respectively. Statistical analysis of the
results showed normal distribution (Smirnoff test). As all
distributions were normal, the parametric test was used,
while Anova test was employed considering more than
two subject groups. Anova yielded a statistically signifi-
cant difference between study groups (p=0.035), whereas
Student-Newman-Keuls test revealed statistically signifi-
cant between-group differences: p<0.05 for Cu, Zn and
Mg but not for Fe. Study results confirmed the concentra-
tion of Cu to be lower in psychiatric patients as compared
with control group; it was lower in schizophrenic patients
than in alcoholics, which is consistent with literature data.
The concentration of Zn was decreased in schizophrenic
patients, slightly higher in alcoholics, and even higher in
the control group, which is inconsistent with literature
data. The concentration of Mg was higher in the control
group as compared with schizophrenic patients and alco-
holics, which is also in disagreement with literature data.
The concentration of Fe showed no significant between-
group differences.
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Nasa iskustva u primjeni imunokemijskih
testova u toksikoloskom prosijavanju na

lijekove i sredstva ovisnosti
JagicV, Dravinski Z, Sokoli¢ |, Rumenjak V

Zavod za medicinsko laboratorijsku dijagnostiku Opca bolnica Sveti
Duh, Zagreb, Hrvatska

Imunokemijsko testiranje mokrace na lijekove i sredstva
ovisnosti opcenito se rabi za brzo prosijavanje u jedinica-
ma hitne medicinske pomodi i bolnicama kada bolesnici
pokazuju znakove intoksikacije ili predoziranja. U svrhu
toksikoloskog prosijavanja u Opcoj bolnici Sveti Duh rabi
se imunokemijski kompetitivni test za toksikolosko pro-
sijavanje s 10 parametara (lijekova i sredstava ovisnosti).
Cilj je prikazati nasa iskustva u primjeni imunokemijskih
testova s obzirom na poznata ogranicenja u njihovoj upo-
trebi. Retrospektivno su obradeni rezultati analiza izvrie-
nih tijekom 2004. i 2005. godine. Sve kvalitativne analize
mokrace izvrSene su primjenom imunotesta MultiDrug
control (kat. Br. 008A410, UltiMed, Njemacka), koji sadrzi
10 parametara: amfetamini, barbiturati, benzodiazepini,
kokain, metamfetamin, morfin, metadon, ecstasy, trici-
kli¢ni antidepresivi i tetrahidrokanabinol. Semikvantita-
tivna analiza benzodiazepina u serumu i opijata u mokra-
¢i ucinjena je metodom EMIT na analizatoru Dimension
RxL, Dade Behring. Ukupno su analizirana 204 uzorka u
2004. godini i 228 uzoraka u 2005. godini, od ¢ega ih je
bilo 31 odnosno 75 negativnih (nije ustanovljena prisut-
nost lijeka ili opojnih sredstava). Kod pozitivnih rezultata
prevladavali su sami benzodiazepini (48% odnosno 40%)
ili u kombinaciji s triciklicnim antidepresivima (15% od-
nosno 8,5%), te u kombinaciji s opojnim sredstvima (26%
odnosno 25%). Ostalo su bili samo tricikli¢ni antidepresivi,
odnosno samo opojna sredstva (morfin/heroin, metadon,
kokain, marihuana). Usporedna semikvantitativna odredi-
vanja benzodiazepina u serumu i opijata u mokraci poka-
zala su kod benzodiazepina 31% odnosno 11% negativnih
rezultata usprkos pozitivnom nalazu u mokradi. Pozitivni
kvalitativnii kvantitativni nalazi nadeni su u 69% odnosno
89% slucajeva. Kod kvantitativhog odredivanja opijata u
mokraci bilo je 20% odnosno 7,7% negativnih rezultata.
Unatoc¢ jednostavnosti izvedbe i brzini dobivanja rezulta-
ta, imunokemijske kvalitativne testove u toksikoloskom
prosijavanju treba rabiti pazljivo uzimajuci u obzir sve mo-
guce uzroke lazno pozitivnih i negativnih rezultata.
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testing on screening for drugs and abuse
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Hospital, Zagreb, Croatia

Immunochemical testing of urine for drug and substance
of abuse screening is generally used in emergency units
and hospitals for the treatment of intoxicated or over-
dosed patients. At our Department immunochemical
competitive test for toxicologic screening with 10 param-
eters is applied.

The aim of this report is to present our experience in the
use of immunochemical tests, considering their known
limitations of application. Data on testing performed
during 2004 and 2005 were retrospectively analyzed. All
qualitative urine analyses were done by use of the Multi-
Drug Control immunoassay (No. 008A410, UltiMed, Ger-
many), consisting of 10 parameters: amphetamines, bar-
biturates, benzodiazepines, cocaine, metamphetamine,
morphine, methadone, ecstasy, tricyclic antidepressants,
and tetrahydrocannabinol. Semiquantitative determina-
tion of benzodiazepines in serum and opiates in urine
was done by EMIT method on a Dimension RxL analyzer
(Dade Boehringer). A total of 204 and 228 samples were
analyzed in 2004 and 2005 (31 and 75 negative, i.e. the
presence of drugs or substances abuse was not proved),
respectively. Positive results mostly referred to benzodi-
azepines (48% and 40%) or their combination with tricy-
clic antidepressants (15% and 8.5%) or opiates (26% and
25%), respectively; the rest were tricyclic antidepressants
or opiates alone (morphine/heroin, methadone, cocaine,
marijuana). Parallel semiquantitative determination of
benzodiazepines in serum and opiates in urine yielded
31% and 11% of negative findings for benzodiazepines
in spite of positive urine finding. Positive qualitative and
quantitative findings were recorded in 69% and 89% of
cases. Quantitative determination of opiates in urine
showed 20% and 7.7% of negative results. In spite of the
simple procedure and rapid result production, the im-
munochemical qualitative tests in toxicologic screening
should be very carefully used, with due consideration
of the possible causes for false-positive and negative re-
sults.
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Koncentracija beta-endorfina u serumuii

mozgu Stakora izlozenih trazodonu

Jadric R, Hasic S, Kiseljakovic E, Coric J, Radovanovic J,
Winterhalter-Jadric M

Institut za medicinsku biokemiju, Medicinski fakultet, Sarajevo, Bosna i
Hercegovina

Desetak supstanca sli¢nih opijatima u koje spadaju endor-
fini, met- i leu-enkefalini i dinorfin nadeno je u razlicitim
dijelovima Ziv¢anoga sustava. Beta-endorfini su otkriveni
u hipotalamusu i u hipofizi, ali imaju, u manjoj mjeri, lo-
kalizaciju i u nekim drugim organima. Cilj nasega istrazi-
vanja bio je ustanoviti u kojoj mjeri psihoaktivni lijekovi
uti¢u na koncentraciju beta-endorfina u serumu i mozgu
eksperimentalnih zivotinja. Istrazivanja su provedena na
albino $takorima soja Wistar, uz primjenu pripravka trazo-
don iz skupine antidepresiva. Za odredivanje koncentraci-
je beta-endorfina u serumu i mozgu 3takora primijenjena
je tehnika RIA. Dobiveni rezultati pokazuju znacajne razli-
ke u koncentraciji beta-endorfina u serumu i mozgu Zivo-
tinja kojima se je davao trazodon u odnosu na kontrolnu
skupinu Zivotinja koje su dobivale fiziolosku otopinu. Ovo
istrazivanje ukazuje na to da uzimanje psihoaktivnih li-
jekovia utice na koncentraciju beta-endorfina u serumu
i mozgu, te da bi beta-endorfini mogli korisno posluziti
u procjeni ucinaka psihoaktivnih lijekova. Ujedno bi pra-
¢enje koncentracije beta-endorfina moglo biti vrijednim
pokazateljem u terapiji ovim farmakoloskim pripravcima.
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Odredene su koncentracije arsena i alfa-1-mikroglobuli-
na u mokradi stanovnika Osijeka i Andrijasevaca koji piju
vodu s razli¢itim koncentracijama arsena, 379 ug/L (Osi-
jek) i612 pug/L (Andrijasevci). Ukupna koncentracija arsena
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Brain and serum beta-endorphin

concentration in trazodone treated rats

Jadric R, Hasic S, Kiseljakovic E, Coric J, Radovanovic J,
Winterhalter-Jadric M

Department of Biochemistry, School of Medicine, Sarajevo, Bosnia and
Herzegovina

A dozen of opioid-like substances that include endorphins,
met- and leu-enkephalins and dinorphin have been found
in different parts of the nervous system. Beta-endorphins
have been detected in the hypothalamus and hypophysis,
and in a small amount in other organs. The aim of our
study was to establish the extent to which psychotropic
drugs influence serum and brain beta-endorphins in
experimental animals. The study was performed on
albino Wistar rats, using the antidepressant trazodone.
RIA technique was employed for quantification of
serum and brain beta-endorphins. Our study showed a
significant difference in serum and brain beta-endorphin
concentrations between trazodone treated animals and
control group of animals administered 0.95% NaCl. The
study showed the use of psychoactive drugs to influence
serum and brain beta-endorphin concentrations. Beta-
endorphins could be used as valuable markers to evaluate
effects of psychoactive drugs, and a useful parameter in
therapy with these psychopharmaceuticals.
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We determined urine levels of arsenic and alfa-1-micro-
globulin in the groups of Osijek and Andrijasevci residents
at chronic exposure to high concentratinos of arsenic in
drinking water (37.9 ng/L and 612 ug/L, respectively). Total
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odredena je hidridnom atomskom apsorpcijskom spek-
trometrijom (HGAAS), kreatinina kinetickom metodom
po Jaffeu, a alfa-1-mikroglobulina imunonefelometrijski.
Srednje koncentracije arsena u prvoj jutarnjoj mokradi
bile su 28,2 mg/g kreatinina (Osijek n=16) i 653,7 mg/g
kreatinina (Andrijaevci n=34). Skupine su se statisticki
znacajno razlikovale (p<0,001). Srednja koncentracija alfa-
1-mikroglobulina u mokradi izlozene skupine bila je 7,6
mg/g kreatinina, a kontrolne skupine 7,2 mg/g kreatinina.
Nije bilo statisticki znacajne razlike u koncentraciji alfa-1-
mikroglobulina. Iz rezultata zaklju¢ujemo da je kod ispi-
tanika iz Andrijasevaca prisutna vrlo visoka koncentracija
arsena u mokracii zbog toga postoji visok rizik toksi¢nosti
arsena. Buduci da nije bilo razlike u koncentracijama alfa-
1-mikroglobulina kao biljega ostecenja bubrega u odno-
su na skupinu iz Osijeka s niskom koncentracijom arsena
u mokradi, potrebno je ispitati druge biljege ostecenja
tubula bubrega.

E-mail: milic.marija@kbo.hr
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Petlevski R', Zuntar I', Cepelak I', Dodig 5%, Popovi¢-Grle S, Mali¢ A*

'Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko-
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Kroni¢na opstrukcijska plu¢na bolest (KOPB) je stanje obi-
liezeno smanjenjem protoka zraka kroz disSne putove te
progresivnim i ireverzibilnim smanjenjem forsiranog ek-
spiracijskog volumena u 1. sekundi (FEV1). Vise od 90%
bolesnika s KOPB su pusaci, ali se KOPB ne razvije kod svih
pusaca. Dim cigarete sadrzi viSe od 1016-1017 oksidacij-
sih molekula po oblaci¢u dima i to je vazan uzrok oksida-
tivnog stresa u KOPB. Glutation S-transferaze (GSTs) Stite
stanicu protiv brojnih oksidacijskih molekula nastalih iz
dima cigarete. Cilj ovoga rada bio je procijeniti postoji li
u serumu skupine bolesnika sa stabilnom KOPB (pusadi i
nepusaci) promjena u katalitickoj koncentraciji GSTs, alfa
1-antitripsina (AAT) i laktat dehidrogenaze (LDH) u uspo-
redbi sa zdravim isptanicima (pusaci i nepusaci) koji su
¢inili kontrolnu skupinu. Ispitivanja su izvrSena kod uku-
pno 90 ispitanika (muskarci, starija dobna skupina). Prvu
skupinu ¢inilo je 60 zdravih ispitanika (kontrolna skupina,
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arsenic was determined using hydride generation atomic
absorption spectrometry (HGAAS). Creatinine was deter-
mined using Jaffe rate method, and alfa-1-microglobulin
using nephelometric immunoassay. The mean value
of total arsenic in first void urine of the control group
(Osijek, n=16) and exposed group (Andrijasevci, n=34)
was 28.2 mg/g creatinine and 653.7 mg/g creatinine, re-
spectively. There was a statistically significant difference
between the two groups (p<0.001). The respective mean
concentrations of alfa-1-microglobulin were 7.2 mg/g cre-
atinine and 7.6 mg/g creatinine. There was no statistically
significant difference between the two groups. According
to the results, urine levels of arsenic were seriously high
and probably toxic in the group of Andrijasevci residents.
Since alfa-1-microglobulin as a marker of tubular damage
showed no difference between the two groups, it is nec-
essary to examine other markers of tubular damage.

E-mail: milic.marija@kbo.hr
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Chronic obstructive pulmonary disease (COPD) is an ob-
structive airway disorder characterized by a slowly pro-
gressive and irreversible decrease in FEV1. More than 90%
of patients with COPD are smokers, but not all smokers
develop COPD. Cigarette smoke containing more than
1016-1017 oxidant molecules per puff is an important
cause of oxidative stress in COPD. Glutathione S-transfer-
ases (GSTs) protect cells against numerous oxidant gener-
ating compounds from cigarette smoke. The aim of this
study was to assess the possible changes in the catalytic
concentrations of GSTs, alpha 1-antitrypsin (AAT) and lac-
tate dehydrogenase (LDH) in serum of elderly men with
stable COPD (smokers and non-smokers) in comparison
to age-matched healthy control men (smokers and non-
smokers). A total of 90 subjects were included in the
study. Group 1 included 60 healthy men (control group,
mean age 63+5): 19 non-smokers, 16 ex-smokers and 25
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srednje dobi 63+5 godina): 19 nepusaca, 16 bivsih pusaca
i 25 pusaca. Drugu skupinu ¢inilo je 30 bolesnika sa stabil-
nom KOPB (srednje dobi 65+7 godina): 12 bivsih pusaca,
14 pusaca i 4 nepusaca. Venska krv je uzorkovana u ju-
tarnjim satima prije medikacije. Kataliticka koncentracija
GSTs izmjerena je novom, brzom spektrofotometrijskom
metodom koju su opisali Habdous i sur. Koncentracija
AAT odredena je metodom RID. Aktivnost LDH mjerena
je standardnom metodom upotrebom testa za analizator
Olympus AU 400. Rezultati pokazuju da je ukupna aktiv-
nost GSTs u serumu bolesnika sa stabilnom KOPB niza
(medijan: 67 U/L (21-104 U/L) u usporedbi sa zdravom
kontrolnom skupinom (medijan: 68,5 U/L (38-111 U/L), ali
ta razlika nije bila statisti¢ki znacajna (p>0,05). Ovaj trend
pada aktivnosti GSTs u bolesnika s KOPB moze se obja-
sniti padom koncentracije reduciranog glutationa (GSH) u
KOPB, jer je GSH kofaktor raznih enzima koji smanjuju ok-
sidacijski stres. Dobiveni rezultati koncentracije ukupnog
AAT (protein akutne faze) za skupinu bolesnika s KOPB
bili su znacajno visi u usporedbi s kontrolnom skupinom
(p<0,05). Kao biljeg povecanog anaerobnog metabolizma
mjerena je LDH aktivnost. Dobivene vrijednosti za uku-
pnu LDH aktivnost u bolesnika s KOPB bile su statisticki
znacajno vise u usporedbi s kontrolom (p<0,05). Nakon
provedene analize ROC zaklju¢ujemo da GSTs, AAT i LDH
imaju malu ucinkovitost za razlikovanje bolesnika sa sta-
bilnom KOPB od zdravih kontrolnih ispitanika.

E-mail: rpetlevski@pharma.hr
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Medu vazne genske kandidate u farmakogenetickoj ana-
lizi bolesnika od epilepsije ubrajamo gene koji kodiraju
proteine izravno uklju¢ene u biotransformaciju i prijenos
lijeka kroz membrane. Reakcije 1. faze metabolizma uklju-
¢uju skupinu citokroma P450 (CYP), medu kojima su za
antiepilepsijske i psihotropne lijekove najvazniji CYP2C9,
CYP2C19, CYP3A4, CYP2D6. Postoji nekoliko vrsta prote-
ina koji prenose lijek u organizmu, a koji su relevantni s

Toxicology and TDM

current life-long smokers. Group 2 included 30 patients
with stable COPD (mean age 65+7): 12 ex-smokers, 14
current life-long smokers and 4 that had never smoked.
Blood was collected by venipuncture during morning
hours and prior to administration of any medication.
GSTs activity was determined by a new, rapid spectro-
photometric method described by Habdous et al. AAT
concentration was determined by RID technique. LDH ac-
tivity was measured by standard method using available
tests for the Olympus AU 400 analyzer. Analysis of GSTs
activity in serum of all COPD patient subgroups showed
lower values (median: 67 U/L (21-104 U/L) as compared
with the respective control group (median: 68.5 U/L (38-
111 U/L) but the differences were not statistically signifi-
cant (p>0.05). This decreasing trend of all GSTs activity in
COPD patients could probably be explained by the fall of
GSH level in COPD, since GSH is a cofactor for various en-
zymes that decrease oxidative stress. The results on total
AAT (acute phase protein) concentrations in COPD pa-
tients were significantly higher as compared with control
group (p<0.05). LDH activity was measured as a marker of
enhanced anaerobic metabolism. The value of total LDH
activity in COPD patients was statistically significantly
higher as compared with control total (p<0.05). From ROC
analysis we concluded that GSTs, AAT and LDH had low
accuracy in differentiating patients with stable COPD and
healthy controls.

E-mail: rpetlevski@pharma.hr
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Genes coding the proteins directly included in biotrans-
formation and membrane drug transport belong to im-
portant candidate genes in pharmacogenetic analysis of
epileptic patients. Phase | metabolic reactions involve a
group of cytochromes P450 (CYP), among which CYP2C9,
CYP2C19, CYP3A4 and CYP2D6 are most important for
antiepileptic and psychotropic drugs. There are several
types of drug-transporting proteins in the body, which
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farmakogeneti¢koga stajalista. Jedna takva skupina su
proteini ABC, koji su izrazeni u mnogim tkivima od pro-
bavnog sustava, jetre, bubrega do krvno-mozdane bra-
ne, te stoga mogu utjecati na bioraspolozivost, odnosno
ucinkovitost/toksi¢nost lijeka od periferije do sredidnjega
Zivéanog sustava. Proteini ABC su proizvodi gena MDR
(multidrug resistance genes). Prototipna molekula je P-
glikoprotein (P-gp) koji je prepoznat kao klju¢ni element
u reguliranju pristupa niza terapijskih agenasa u mozak
i druga tkiva. Ucestalost psihi¢kih poremecaja je znatno
visa medu bolesnicima s epilepsijom nego u opcoj popu-
laciji. Kako se u tih bolesnika antiepilepsijski i psihotropni
lijekovi moraju primjenjivati u kombinaciji, rizik od far-
makokinetskih interakcija na razini metaboli¢kih enzima i
transportnih proteina je relativno visok. U ovom radu pri-
kazan je 10-godisnji bolesnik s refraktornom epilepsijom
i psihickim poremecajem. U klinickom tijeku bolesti su uz
nekontrolirane epilepsijske napade znacajni i razliciti obli-
ci nuspojava koji su se mogli pripisati primjenjivanim lije-
kovima. Farmakogeneticki nalaz (PCR-RFLP i real time PCR):
(CYP2C9-*1/*1, CYP2C19-1/*2-, CYP3A4-*1/*1, CYP2D6-
*4/*6, MDR1-2677T/T, 3435T/T i SERTPR-S/S, SERTin2-s/1).
Prema genotipu, bolesnik pripada intermedijarnom me-
tabolickom fenotipu za CYP2C19, sporom metaboli¢ckom
fenotipu za CYP2D6 i ima znacajno snizenu ekspresiju
P-glikoproteina. Fenotipizacija CYP2D6 s dekstrometorfa-
nom (GC-MS) ukazivala je takoder na spori metabolicki fe-
notip (MR>0,3). Terapijsko pracenje koncentracija lijekova
pokazivalo je vrijednosti za lamotrigin u rasponu od 20-
60 umol/L (HPLC), a za valproate od 350-650 pumol/L (imu-
nokemijska metoda). Prema farmakogenetickom nalazu
mozemo zakljuciti da su se u bolesnika pri standardnim
dozama mogle nakupiti znacajno povisene koncentracije
lijekova supstrata CYP2D6, CYP2C19 i P-gp, $to je moglo
dovesti do razli¢itih oblika nezeljenih reakcija na lijekove.
U ovom je slucaju farmakoterapija bila prilagodena na
osnovi farmakogenetickog nalaza.

E-mail: nbozina@kbc-zagreb.hr
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are of pharmacogenetic relevance. One such group are
ABC proteins, which are expressed in many tissues, from
gastrointestinal tract, liver, kidneys to blood brain barrier,
and may therefore affect the availability or efficacy/toxic-
ity of a drug from peripheral to central nervous system.
ABC proteins are products of multidrug resistance genes
(MDR). The prototype molecule is P-glycoprotein (P-gp),
which has been recognized as a key element in regulat-
ing access of a series of therapeutic agents to brain and
other tissues. The frequency of mental disturbances is
considerably higher among epileptic patients than in
general population. As a combination of antiepileptic
and psychotropic medications must be used in these
patients, the risk of pharmacokinetic interactions at the
level of metabolic enzymes and transport proteins is
relatively high. In this study, a 10-year-old patient with
refractory epilepsy and mental disturbance is presented.
Besides uncontrollable epileptic seizures, various types
of side effects were pronounced in the clinical course of
the disease, and they could be ascribed to the drugs ad-
ministered. Pharmacogenetic results (PCR-RFLP and real
time PCR): (CYP2C9-*1/*1, CYP2C19-1/*2-, CYP3A4-*1/*1,
CYP2D6-*4/*6, MDR1-2677T/T, 3435T/T i SERTPR-S/S,
SERTin2-s/l). According to genotype, the patient had in-
termediary metabolic phenotype for CYP2C19 and slow
metabolic phenotype for CYP2D6, and a significantly
decreased P-gp expression. CYP2D6 phenotyping with
dextromethorphan (GC-MS) also suggested slow meta-
bolic phenotype (MR>0.3). Therapeutic monitoring of
drug concentrations showed lamotrigine values to range
between 20-60 umol/L (HPLC), and valproate values
between 350-650 pmol/L (immunochemical method).
Based on pharmacogenetic results, we may conclude
that significantly increased CYP2D6, CYP2C19 and P-gp
drug substrate concentrations could accumulate under
standard drug doses and thus lead to various types of ad-
verse drug reactions. In this case pharmacotherapy was
adjusted on the basis of pharmacogenetic results.

E-mail: nbozina@kbc-zagreb.hr
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Geneticki utemeljene razlike u aktivnosti metabolickih
enzima koji metaboliziraju lijekove prepoznate su kao
glavni izvor farmakokinetickih varijabilnosti izmedu bo-
lesnika. Polimorfizam gena CYP2D6 odreduje cetiri kate-
gorije fenotipova s obzirom na intenzivnost metabolizma:
brzi, spori, intermedijarni i vrlo brzi. Metabolicki fenotip
moze se odrediti fenotipizacijom ili genotipizacijom. Fe-
notipizacija se izvodi pomocu testnog lijeka metabolizam
kojega iskljucivo ovisi o funkciji ispitivanog enzima. Pred-
nost fenotipizacije je u mogucnosti pracenja interakcija
lijekova koje bolesnik mora istodobno uzimati. Fenotipi-
zacija za enzim CYP2D6 najcesce se provodi testnim lije-
kom dekstrometorfanom. Cilj ovoga rada bio je ispitati
metabolicki kapacitet enzima CYP2D6 u psihijatrijskih
bolesnika (n=18) na terapiji paroksetinom (20 mg/dan) i
maprotilinom (50 mg/dan). Paroksetin je supstrat i snazan
inhibitor enzima CYP2D6, dok je maprotilin samo supstrat
navedenog enzima. Fenotipizacija je provedena prije po-
Cetka terapije i 14. dana terapije. U 8-satnom uzorku mo-
krace metodom GC-MS odreden je dekstrometorfan (DM)
i njegov metabolit dekstrorfan (DX). Iz omjera vrijednosti
navedenih analita odreden je metabolicki omjer (MR) koji
predvida metabolicki kapacitet enzima CYP2D6. Vrijed-
nosti MR prije terapije bile su u rasponu od 0,001-0,034
(n=18; medijan 0,006), dok su nakon postizanja ravnoteze
primijenjenih lijekova (14. dan) bile u rasponu od 0,084-
1,239 (n=18; medijan 0,24). Dobiveni su rezultati ukazali
na znacajan inhibicijski u¢inak paroksetina. Ispitanici, vrlo
brzi i brzi metabolizatori, postali su intermedijarni i spori
metabolizatori (fenokopiranje). Pri politerapiji lijekovima
koji se metaboliziraju putem enzima CYP2D6, osobito ako
su neki od njih inhibitori ili induktori enzima, mogu nastati
znacajne interakcije lijekova koje mogu rezultirati promi-
jenjenim terapijskim ucincima i razvojem Stetnih nuspoja-
va. Metoda fenotipizacije CYP2D6 dekstrometorfanom je
brza, jednostavna i pouzdan je pokazatelj metaboli¢kog
kapaciteta enzima.

E-mail: lovricm@kbc-zagreb.hr
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Genetically based differences in the activity of drug-me-
tabolizing enzymes have been recognized as a principal
source of pharmacokinetic variabilities among patients.
CYP2D6 gene polymorphism determines four pheno-
type categories depending on the metabolism intensity:
extensive (EM), poor (PM), intermediary (IM) and ultraex-
tensive (UEM) metabolizing capacity. Metabolic pheno-
type can be determined by phenotyping or genotyping.
Phenotyping is performed by a test drug the metabolism
of which depends solely on the function of the enzyme
examined. The advantage of phenotyping is the possibil-
ity of monitoring interactions of the drugs concomitantly
administered to the patient. CYP2D6 enzyme phenotyp-
ing is most often performed by using dextromethorphan
as a test drug. The aim of this study was to investigate the
metabolic ratio of CYP2D6 enzyme in psychiatric patients
(n=18) on paroxetine (20 mg/day) and maprotiline (50
mg/day) therapy. Paroxetine is a substrate and a potent
inhibitor of CYP2D6 enzyme, while maprotiline is only a
substrate of this enzyme. Phenotyping was performed
prior to and on day 14 of therapy. Dextromethorphan
(DM) and its metabolite dextrorphan (DX) were deter-
mined in 8-h urine sample by GG-MS method. Meta-
bolic ratio (MR) was determined from the value of the
mentioned analytes that predict metabolic capacity for
CYP2D6 enzyme. Pretherapeutic MR values ranged from
0.001-0.034 (n=18; median 0.006), while having achieved
balance between the drugs administered (day 14) they
ranged from 0.084 to 1.239 (n=18; median 0.24). The re-
sults obtained indicated a significant inhibitory effect of
paroxetine. The subjects who had been UEM and EM be-
came IM and PM (phenocopying). Polytherapy with drugs
that are metabolized by CYP2D6, particularly if some of
them are enzyme inhibitors or inductors, may result in
significant drug interactions with the possible altered
therapeutic effects and development of adverse side ef-
fects. The method of CYP2D6 phenotyping with dextro-
methorphan is rapid and simple, and a reliable indicator
of the enyzme metabolic capacity.

E-mail: lovricm@kbc-zagreb.hr
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Jedan od preduvjeta za ¢im bolji ishod transplantiranog
bolesnika svakako je izabrati optimalnu individualnu
kombinaciju imunosupresivne terapije. Everolimus je novi
antiproliferativni imunosupresivni lijek koji se rabi u tran-
splantaciji solidnih organa. On je dio imunosupresivnih
protokola, obi¢no u kombinaciji s inhibitorom kalcineu-
rina ili s mikofenolatom, uz istodobnu primjenu steroida
ili bez nje. Terapijsko pracenje everolimusa rezultira sma-
njenom incidencijom akutnog odbacivanja i manjom inci-
dencijom nuspojava u primatelja solidnih organa lijecenih
everolimusom. Zbog kraceg poluZzivota everolimusa lakse
se postize ciljni ucinak i ujednaceniji terapijski raspon li-
jeka. Stoga smo za potrebe bolesnika u kojih je ucinjena
transplantacija bubrega u nasoj ustanovi evaluirali test
Seradyn-Innofluor za everolimus, koji je zasad jedini do-
stupan na trzistu. Test Seradyn-Innofluor za odredivanje
koncentracije everolimusa koncipiran je na nacelu imuno-
kemijskog odredivanja uz ekscitaciju fluorofora polarizi-
ranim svjetlom (metoda FPIA). Sva odredivanja ucinjena
su na analizatoru TDX tvrtke Abbott. Kratka analiti¢ka va-
lidacija testa obuhvacala je: nepreciznost u seriji, nepre-
ciznost iz dana u dan, netocnost, osjetljivost i linearnost.
Kao terapijsko podrug¢je testa navodi se koncentracija od
3-8 ug/L. Nepreciznost u seriji za nisko, srednje i visoko
koncentracijsko podru¢je (n=10) iznosila je: 7,2%, 7,9% i
3,4%. Pripadajuca neto¢nost za nisko, srednje i visoko
koncentracijsko podrucje, izrazena na komercijalnim kon-
trolnim uzorcima, iznosila je 2,5%, 10,8% i 6,1%. Nepreci-
znost iz dana u dan u navedenim kontrolnim uzorcima
testa (nisko, srednje, visoko, n=10) iznosila je 18,5%, 17,5%
i 18,5%. Dilucijom uzoraka dokazali smo donju granicu
osjetljivosti od 2 pug/L i linearnost od 40 ug/L. Dobivena je
zadovoljavajuca analiticka validacija testa. Isti¢emo nesto
lodiju nepreciznost iz dana u dan, KVa=18,5%, $to smatra-
mo nedostatkom testa.
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Individualized optimal combination of immunosup-
pressive therapy is one of the necessary prerequisites
for the best possible outcome of transplant patients.
Everolimus is a novel antiproliferative immunosuppres-
sant used in solid organ transplantation. It is a part of im-
munosuppressive protocols, usually in combination with
calcineurine inhibitor, or with micophenolate, with or
without simultaneous steroid administration. Therapeu-
tic drug monitoring of everolimus results in a decreased
incidence of acute rejection and lower incidence of side
effects in solid organ recipients treated with this immu-
nosuppressive drug. The shorter half-life of everolimus
facilitates achieving the target effect and a more homo-
geneous therapeutic scope of the drug. Therefore, for
the needs of patients who had kidney transplantation
performed at our Hospital, we evaluated the everolimus
Seradyn-Innofluor assay, which is currently the sole such
assay available on the market. The Seradyn-Innofluor as-
say for measuring the everolimus concentration is based
on the principle of immunochemical determination
with fluorophore excitation with polarized light (FPIA
method). All determinations were performed on an Ab-
bott TDx analyzer. Short analytical validation of the assay
included the following: imprecision in series, day to day
imprecision, inaccuracy, sensitivity, and linearity. The
concentration range between 3 and 8 ug/L was set as a
therapeutic scope of the assay. Within-series imprecision
for the low, medium and high concentration range (n=10)
was 7.2%, 7.9% and 3.4%, respectively. Inaccuracy for the
low, medium and high concentration range, expressed
on the commercial control samples, was 2.5%, 10.8% and
6.1%, respectively. Day-to-day imprecision in the samples
stated above (low, medium and high, n=10) was 18.5%,
17.5% and 18.5%, respectively. Using sample dilution we
demonstrated minimum sensitivity level of 2 ug/L and
linearity of 40 pg/L. Satisfactory analytical assay valida-
tion was obtained. We point out a somewhat poorer day-
to-day imprecision rate, KVa=18.5%, which we consider
to be a limitation of the assay.

E-mail: branka.surina@hdmb.hr
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Prikaz slucaja: otrovanje etilen-glikolom
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U jedinicu intenzivne skrbi zaprimljen je cetrdesetgodis-
nji muskarac poslije pokusaja samoubojstva. Bolesnik
je pronaden kod kuce, bez svijesti, a pokraj njega je bila
otvorena boca antifriza. Glavni sastojak antifriza je etilen-
glikol koji nije toksican, ali su toksi¢ni njegovi metaboliti,
glikolna i oksalna kiselina, jer uzrokuju ostecenja organa
i smrt. Kod prijma je bolesnik bio bez svijesti, a klinickom
obradom isklju¢ena su neuroloska ostecenja. Rezultati
pocetnoga toksikoloskog probiranja seruma i mokrace
bili su negativni. Laboratorijski rezultati ukazivali su na
metaboli¢ku acidozu (pH 7,123; pCO, 2,03 kPa) s leukocito-
zom (L 32,0 10%/L). Analiza mokrace pokazala je prisutnost
hematurije i amorfnih kristala. Osmolalnost i osmotski
procijep nisu mjereni kod prijma bolesnika. Zbog meta-
bolicke acidoze, anamnestickih podataka i klinickog sta-
nja bolesnika zapoceto je lije¢enje etilnim alkoholom kao
protulijekom te hemodijaliza, pa se bolesnikovo stanje
postupno poboljsalo. Naknadna toksikoloska analiza gli-
kolne i oksalne kiseline u serumu i mokraci napravljena
je ionskom kromatografijom metodom HPLC. Vrijednosti
glikolne kiseline u slu¢ajnom uzorku mokrace bile su kod
prijma 28171,2, a poslije hemodijalize 3,01 mmol/mol kre-
atinina, a oksalne kiseline 370,5 kod prijma i 80,5 mmol/
mol kreatinina nakon hemodijalize. U ultrafiltratu seruma
dobivene vrijednosti za navedene kiseline bile su: glikolna
kiselina 17661,0 mmol/L kod prijma, 35,2 mmol/L poslije
hemodijalize; oksalna kiselina 353,5 mmol/L kod prijma,
19,5 mmol/L poslije hemodijalize. Otrovanje etilen-gliko-
lom uzrokuje tesku metabolicku acidozu koja moze iza-
zvati smrt ako dijagnoza nije pravodobna i ako se specifi¢-
no lijecenje ne zapoc¢ne na vrijeme. Laboratorijski testovi
znacajno mogu pridonijeti brzem postavljanju dijagnoze,
a uklju¢uju: odredivanje plinova u krvi s anionskim pro-
cijepom, povisenu osmolalnost s osmotskim procijepom,
prisutnost kristala kalcijevog oksalata u mokradi i mjere-
nje etilen-glikola u serumu, ako je moguce. Prema prepo-
rukama NACB klinicki laboratorij mora osigurati mjerenje
etilen-glikola u serumu ili plazmi, a ako se rabi metoda
GC, tada analiza mora ukljucivati i toksi¢ni metabolit gli-
kolnu kiselinu.

E-mail: lovricm@kbc-zagreb.hr
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Case report: ethylene glycol poisoning

Lovri¢ MY, Grani¢ P*, Cubrilo-Turek M2, Lali¢ Z', Serti¢ )’

'Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

2University Department of Medicine, Sveti Duh Greneral Hospital,
Zagreb, Croatia

A 40-year-old man was admitted to the emergency de-
partment after a suicide attempt. The patient was found
at home unconscious, with an open bottle of antifreeze
near him. The main component of antifreeze is ethylene
glycol that is not toxic but produces toxic metabolites that
cause organ failure and death. The patient was in coma
on admission, but was neurologically intact. Results of
initial urine and serum toxicological screening tests were
negative. Laboratory values indicated metabolic acidosis
(pH 7.123; pCO, 2.03 kPa) with leukocytosis (L 32.0 10°/L).
Urinalysis revealed hematuria and amorphous crystals.
Osmolality and osmol gap were not determined at pa-
tient admission. Treatment with ethanol as an antidote
and hemodialysis were started because of metabolic aci-
dosis, history data and clinical status of the patient, and
subsequently led to improvement of his condition.
Further toxicological analyses of glycolic and oxalic ac-
ids in serum and urine samples were performed by the
ion-chromatography HPLC method. Results of glycolic
and oxalic acid tests in spot urine were 28171.2 and 370.5
mmol/mol creatinine, and 3.01 and 80.5 at admision and
post-hemodialysis, respectively. The values of glycolic
and oxalic acids in serum ultrafiltrate were 17661.0 and
353.5 mmol/L, and 35.2 and 19.5 mmol/L at admission
and post-hemodialysis. Intoxication by ethylene glycol
causes severe metabolic acidosis which may lead to
death if diagnosis is delayed and specific treatment is not
initiated promptly. Laboratory tests for ethylene glycol
poisoning include determination of blood gases with
anion gap, elevated osmolality with osmol gap, calcium
oxalate in urine, and serum ethylene glycol if possible.
According to NACB guideline, clinical laboratory should
provide direct measurements of ethylene glycol in serum
or plasma, and the GC assay should target glycolic acid in
addition to parent intoxicant, ethylene glycol.

E-mail: lovricm@kbc-zagreb.hr
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Polimorfizam gena za citokine IL-6, IL-10,
TNF-alfa, TGF-beta1 i IF-gama u bolesnika s

presadenim bubregom
Wagner J, Pavlini¢ D', Zibar L2, Lauc G', Barbi¢ J?

'DNA laboratorij, Medicinski fakultet, Osijek, Hrvatska
2Interna klinika, Klinicka bolnica Osijek, Osijek, Hrvatska
3Medicinski fakultet Osijek, Osijek, Hrvatska

Polimorfizam gena za citokine svakodnevno se istrazu-
je te povezuje s nastankom mnogih bolesti. Proizvodnja
citokina je pak povezana s imunom reakcijom na tran-
splantirani organ. Dosad nisu objavljeni rezultati koji bi
se odnosili na hrvatsku populaciju. Cilj ovoga rada bio je
utvrditi raspodjelu genotipova za citokine IL-6, IL-10, TNF-
alfa, TGF-betal i IF-gama u uzorku hrvatske populacije
s transplantiranim bubregom te ispitati utjecaj spola na
genetski polimorfizam istih. Istrazivanje je provedeno na
56 neselektiranih bolesnika iz isto¢ne Hrvatske (od toga
25 muskaraca, dob 43+13 godina) s funkcionalnim, prvi
puta transplantiranim bubregom (od toga 53 kadaveri¢na
bubrega, a 3 od zivih donora). DNA je izolirana iz leukoci-
ta periferne krvi uporabom JETquick blood DNA Spin Kit.
Genotipovi za IL-6, IL-10, TNF-alfa, TGF-betal and IF-gama
odredeni su metodom PCR-SSP uz primjenu Cytokine Ge-
notyping Tray. U skladu s utvrdenim genotipom bolesnici
su svrstani u odredenu razinu izrazenosti citokina: IL-6 i
TNF-alfa u slabo i jako izrazene, a IL-10, TGF-betal i IFN-
gama u slabo, srednje i jako izrazene. Kod ispitanih 56 bo-
lesnika utvrdena je slijedeca raspodjela izrazenosti citoki-
na: TNF-alfa slabo (40), jako (16); TGF-beta jako (40), sred-
nje (12), slabo (4); IL-10 jako (9), srednje (29), slabo (18); IL-6
jako (49), slabo (7); IFN-gama jako (12), srednje (30), slabo
(14). Raspodjela genotipova IL-10 znacajno se razlikovala
izmedu muskaraca i Zena (y*>=13,884, p=0,008). Distribuci-
ja razine ekspresije IL-10 se takoder znacajno razlikovala
izmedu muskaraca i zena (¥*>=12,931, p=0,002). Kod osta-
lih ispitanih gena za citokine nije nadena znacajna razli-
ka u raspodjeli genotipova s obzirom na spol. Raspodjela
razine izrazenosti za ostale ispitane citokine takoder se
nije znacajno razlikovala s obzirom na spol. Uz to, nema
znacajne razlike ni u raspodjeli genetskog polimorfizma
s obzirom na primarnu bubreznu bolest. Polimorfizam
gena za citokine IL-6, IL.-10, TNF-alfa, TGF-betal and IF-
gama kod bolesnika s presadenim bubregom iz isto¢ne
Hrvatske podudara se s podacima dobivenim u razli¢itim
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Determination of the IL-6, IL-10, TNF-alfa,
TGF-beta1 and IF-gamma cytokine gene
polymorphism in the population of kidney
transplanted patients from eastern Croatia

- a single center study
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'DNA Laboratory, School of Medicine, Osijek, Croatia

2University Department of Medicine, Osijek University Hospital, Osijek,
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3School of Medicine, Osijek, Croatia

Cytokine gene polymorphism is currently examined in as-
sociation with many diseases. Production of the IL-6, IL-10,
TNF-alfa, TGF-betal and IF-gamma cytokines is related to
the immune reaction to the transplanted organ. Current-
ly there are no published data on the respective Croatian
population. The aim of the study was to determine the
distribution of genotypes for IL-6, IL-10, TNF-alfa, TGF-
betal and IF-gamma in the Croatian population of kidney
transplanted patients and to examine sex difference in the
gene polymorphism. The study included 56 nonselected
patients (25 males, mean age 43+13 years) from eastern
Croatia with functional first kidney transplant (53 cadav-
eric and 3 from living donors). DNA was extracted from
peripheral blood leukocytes using JETquick blood DNA
Spin Kit. Genotypes for IL-6, IL-10, TNF-alfa, TGF-betal and
IF-gamma were determined by PCR-SSP method using
Cytokine Genotyping Tray. The genotypes obtained were
grouped according to the level of cytokine production
as follows: for TNF-alfa and IL-6, patients with low and
high expression; and for TGF-betal, IL-10 and IFN-gamma,
patients with high, intermediate and low expression. The
distribution of cytokine production levels in 56 patients
was as follows: TNF-alfa low (40), high (16); TGF-beta high
(40), intermediate (12), low (4); IL-10 high (9), intermedi-
ate (29), low (18); IL-6 high (49), low (7); and IFN-gamma
high (12), intermediate (30), low (14). IL-10 genotype dis-
tribution was significantly different between men and
women (x>=13.884, p=0.008). The distribution of IL-10
expression levels also differed significantly between men
and women (y?>=12.931, p=0.002). Sex differences in geno-
type distribution were not significant for other cytokine
genes under study. The distribution of cytokine expres-
sion levels according to sex and determined genotypes
was not significantly different for the cytokines other
than IL-10. There was no difference in the distribution of
gene polymorphisms according to primary renal disease
either. Data on the polymorphism of genes for the IL-6,
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svjetskim populacijama. Spolna razlika je znacajno izraze-
na kod IL-10 genotipova te posljedi¢no kod pretpostavlje-
ne razine ekspresije IL-10. Iz navedenog mozemo zakljuciti
da imuna reakcija moze biti i spolno uvjetovana. Dobiveni
podaci mogu pomodi u istrazivanju genetski uvjetovane
imune reakcije na transplantirani bubreg.

E-mail: jasenkawagner@yahoo.com

P16-2 (UP7-2)
Kvantitativna fluorescentna PCR
- brza metoda za prenatalnu dijagnostiku

najcescih autosomnih aneuploidija

Pavlini¢ D', Dzijan S', Wagner J', Curi¢ G', Stipoljev 2, Lauc G’

'DNA laboratorij, Medicinski fakultet, Osijek, Hrvatska
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Kvantitativna fluorescentna lancana reakcija polimera-
zom (QF-PCR) ve¢ se vise od deset godina stalno razvija
u podru¢ju prenatalne dijagnostike u cilju dokazivanja
najucestalijih aneuploidija. Autosomne trisomije Cine vise
od 80% znacajnih kromosomskih poremecaja, a rutinski
se utvrduju kariotipizacijom kultiviranih fetalnih stanica.
Ipak, relativno dugo vrijeme potrebno za izradu kariogra-
ma ukazuje na potrebu alternativnog pristupa dijagnosti-
ci, poput metode QF-PCR koja znacajno smanjuje kako vri-
jeme nesigurnosti za bolesnike, tako i financijska sredstva
potrebna za provodenje analize. Svrha istraZivanja bila je
ispitati mogucnost primjene metode multipleks QF-PCR
na nekoliko tipova uzoraka, te informativnost odabranih
mikrosatelitskih lokusa u hrvatskoj populaciji i pouzda-
nost rezultata dobivenih na ovaj nacin. DNA je izolirana
iz uzoraka krvi, plodovih voda, kulture fetalnih stanica i
tkiva u parafinu na kolonicama komercijalnog kita za izo-
laciju. Mikrosatelitski (STR) lokusi na autosomima 13, 18 i
21, te amelogeninski lokus umnozeni su pomocu QF-PCR
u multipleks reakciji, pri¢em su za svaki autosom umnoze-
na po tri lokusa. Dobiveni proizvodi umnazanja razdvoje-
ni su kapilarnom elektroforezom genetickog analizatora
ABI 3130 i analizirani pripadaju¢im racunalnim progra-
mom. Izolati DNA svih pocetnih uzoraka, osim dva uzorka
kultiviranih fetalnih stanica, pokazali su se pogodnima za
umnazanje u reakciji multipleks QF-PCR. Rezultati analize
za uzorke krvi, plodovih voda i kulture fetalnih stanica do-
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IL-10, TNF-alfa, TGF-betal and IF-gamma cytokines in
the kidney transplanted patients from eastern Croatia
were found to be consistent with the respective data on
populations from other parts of the world. Sex difference
was significant for IL.-10 genotypes and the related IL-10
production predetermination. Therefore, the immune
reaction could differ according to sex. These data could
be used in the study of genetic determination of immune
reaction to transplanted kidney.

E-mail: jasenkawagner@yahoo.com
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Quantitative fluorescent polymerase chain reaction (QF-
PCR) is constantly being improved as a diagnostic tool for
the detection of aneuploidies in prenatal samples. Auto-
somal trisomies account for more than 80% of significant
chromosomal disorders and are routinely being detected
by karyotype analysis of cultivated fetal cells. However,
this approach is time-consuming and requires a signifi-
cant level of training and expertise. Therefore, there is the
need of a faster method like QF-PCR, which significantly
decreases both the anxiety period for the patients and
the financial input required for the analysis. The aim of our
study was to evaluate the suitability of different sample
types for multiplex QF-PCR, the usefulness of the chosen
marker set in the Croatian population, and the reliability
and accuracy of the results obtained. DNA was extracted
from different samples, including blood, amniotic fluid,
cultivated fetal cells and paraffin-embedded tissue, using
the column-based commercial DNA isolation kit. Three
microsatellite (STR) loci on each of the autosomes 13, 18
and 21, and amelogenin locus were amplified together in
a single assay QF-PCR. The reaction products were sub-
sequently separated using capillary electrophoresis on
an ABI 3130 genetic analyzer and analyzed with the ap-
propriate software. STR loci of all but two DNA extracts
from the cultivated fetal cells were successfully amplified
in the single-assay QF-PCR. The results were obtained
within 24 hours for the blood, amniotic fluid and culti-
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biveni su unutar 24 sata od primitka uzoraka u laboratorij,
a unutar 48 sati za tkivo u parafinu. Od ukupno 57 ana-
liziranih uzoraka utvrdeno je 7 uzoraka s aneuploidijom,
ukljucujuci trisomiju 21 (Downov sindrom), trisomiju 18
(Edwardsov sindrom), te XYY sindrom. Utvrdena je potpu-
na podudarnost rezultata analize uzoraka plodovih voda i
stani¢nih kultura pomoc¢u QF-PCRi kariotipizacijom. Tako-
der, izabrani set primera predstavlja pogodan i robustan
sustav koji ukljucuje lokuse visoke heterozigotnosti, a sa-
mim tim i informativnosti. S obzirom na brzinu i relativhu
jednostavnost ovoga pristupa u usporedbi s klasicnom
citogenetickom metodologijom, QF-PCR predstavlja zna-
¢ajnu inovaciju i vrlo dobro rjeSenje za pouzdanu analizu
veceg broja uzoraka u vrlo kratkom vremenu. Izabrani set
biljega pokazao se vrlo dobrim u prenatalnoj dijagnostici
aneuploidija u hrvatskoj populaciji.

E-mail: jasenkawagner@yahoo.com
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3Klinika za neurologiju, KBC Zagreb, Zagreb, Hrvatska

Miotonic¢na distrofija tipa 2 (MD2) je autosomno dominan-
tno nasljediva multisistemska bolest koju uzrokuje produ-
lienje slijeda ponavljanja CCTG u intronu 1 gena ZNF9 na
kromosomu 3g21. Raspon ponavljanja je iznimno varija-
bilan, pocevsi od 75 pa sve do 11000 ponavljanja. Takva
se produljenja obi¢no dokazuju metodom hibridizacije
po Southernu nakon restrikcije genomske DNA. Medu-
tim, ova je metoda dugotrajna, zahtijeva velike koli¢ine
genomske DNA i ne uspijeva otkriti oko 20% zahvacenih
osoba. Stoga je cilj bio uspostaviti jednostavnu i neradio-
aktivnu metodu za molekularnu dijagnostiku miotoni¢ne
distrofije tipa 2. Na$ posebno dizajniran protokol koji se
zasniva na reakciji PCR omogucava umnazanje normalnih
i vrlo dugih sljedova ponavljanja koji se vizualiziraju na-
kon oligonukleotidne hibridizacije. Ova metoda rabi vrlo
male koli¢ine genomske DNA (30 ng), jednostavna je i sto-
ga smanjuje troskove laboratorijske dijagnosticke obrade
bolesnika s MD2. Molekularnom dijagnostikom MD2 u Hr-
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vated fetal cells samples, while 48 hours were needed to
obtain results for the paraffin-embedded tissue sample.
In the total of 57 different samples, 7 aneuploidies were
detected, including trisomy 21 (Down syndrome), trisomy
18 (Edwards syndrome) and XYY syndrome. All results of
QF-PCR analysis were in full compliance with karyotype
analysis of the amniotic fluid and cultivated fetal cells
samples. Finally, the chosen marker set was found to be
suitable for usage in Croatian population, since it is a ro-
bust system which includes loci with high heterozigosity
and, therefore high information content. Considering the
speed and simplicity of this approach compared with the
classic cytogenetic procedure, QF-PCR represents a sub-
stantial innovation and a very good solution for reliable
analysis of a large number of samples in a short period of
time. The chosen marker set was found suitable for prena-
tal diagnosis of aneuploidies in the Croatian population.

E-mail: jasenkawagner@yahoo.com
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Myotonic dystrophy type 2 (DM2) is an autosomal domi-
nant multisystemic disease caused by expansion of CCTG
repeats in intron 1 of ZNF9 gene on chromosome 3q21.
The range of expansion is extremely variable, starting
from 75 to up to 11000 repeats. Such expansions are usu-
ally detected by Southern blot after restriction enzyme
digestion of genomic DNA. However, this method is time
consuming, requires large amounts of genomic DNA and
fails to detect approximately 20% of affected individuals.
Therefore, the aim was to establish a simple and non-ra-
dioactive method for molecular diagnosis of MD2. Our
specially designed PCR-based protocol enables amplifi-
cation of normal and very long repeat tracts that are vi-
sualized after oligonucleotide hybridization. The method
uses very small amounts of genomic DNA (as little as 30
ng), is simple, relatively fast, and thus reduces the cost of
diagnostic laboratory processing of DM2 patients. During
one year of molecular diagnosis of DM2 in Croatia, we
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vatskoj tijekom jedne godine ispitali smo 78 bolesnika koji
su imali razli¢ite simptome povezane s miotoni¢cnom dis-
trofijom, a kod kojih je geneti¢kim testiranjem isklju¢ena
miotoni¢na distrofija tipa 1 (MD1). Analizom DNA potvr-
dena je mutacija gena ZNF9 kod 8 bolesnika, tako da ovi
rezultati upucuju na potrebu za uspostavljanjem protoko-
la u laboratorijima za molekularno geneticko ispitivanje
bolesnika negativnih na MD1 za mutaciju koja uzrokuje
MD2 zbog preklapanja njihovih klini¢kih simptoma.

E-mail: sanjakackov@net.hr
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Mutacije gena PMM2 i ALG6: postoje li u

hrvatskoj populaciji

Supraha-Goreta S, Lauc G, Dumi¢)

Farmaceutsko-biokemijski fakultet, Zagreb, Hrvatska

Urodeni poremecaji glikozilacije (CDG, engl. congenital
disorders of glycosylation) uzrokovani su tockastim muta-
cijama gena koji kodiraju enzime uklju¢ene u N-glikozila-
cijski put te se ocituju kao poremecaji sinteze glikanskog
dijela glikoproteina ili drugih glikokonjugata. Najucesta-
liji urodeni poremedaji glikozilacije su CDG-la i CDG-lc.
Sindrom CDG-la ¢ini 80% svih urodenih poremecaja gli-
kozilacije, a uzrokovan je mutacijama u genu PMM2 koji
kodira enzim fosfomanomutazu. Najucestaliji genotip za
sindrom CDG-la je R141H/F119L. CDG-Ic uzrokuje mutacije
u genu ALGS, ¢iji je proteinski proizvod enzim alfa1,3-glu-
kozil-transferaza. Mutacija A333V je najucestalija u genu
ALG6 i dosad je nadena u bolesnika europskog podrijetla.
Nedavno smo zapoceli opsezan projekt odredivanja uce-
stalosti razlicitih mutacija/polimorfizama u genima PMM2
i ALG6 u hrvatskoj populaciji. Dosad u Hrvatskoj nije po-
tvrden niti jedan bolesnik obolio od sindroma CDG. Prika-
zani su rezultati pretrazivanja mutacija u eksonu 5 i dijelo-
vaintrona IVS4i1VS5 PMM2 gena te eksona 11 ALG6 gena.
Dosad su analizirani uzorci dobiveni od 350 dobrovoljnih
davatelja krvi. Za utvrdivanje prisutnosti mutacija R141H
i F119L rabili smo umnazanje lan¢anom reakcijom poli-
meraze i ispitivanje analizom polimorfizma konformacije
jednolanc¢ane DNA (PCR-SSCP analiza - 6% PAG-elektro-
foreza, 15 °C, 5 h, 3 W). Dvadesetcetiri fragmenta koji su
pokazali razlicit elektroforetski obrazac od normalnoga
dodatno su sekvencirani na genetskom analizatoru ABI-
Prism 310. Mutacije R141H i F119L nisu pronadene u ana-
liziranoj skupini. Medutim, otkriveno je Sest heterozigota
za IVS5+19T/T, tri homozigota za IVS5+19C/C i petnaest

Molecular diagnostics

tested 78 patients showing different symptoms related
to myotonic dystrophy but with negative test results
for myotonic dystrophy type 1 (DM1). DNA analysis con-
firmed mutation of ZNF9 gene in 8 patients and these
results suggest the need for laboratories to establish the
protocol for molecular genetic testing of DM1 negative
patients for mutation causing DM2 due to their overlap-
ping clinical symptom:s.

E-mail: sanjakackov@net.hr

P16-4
Are there any PMM2 and ALG6 gene
mutations and polymorphisms in the

Croatian population

Supraha-Goreta S, Lauc G, Dumi¢ J
School of Pharmacy and Biochemistry, Zagreb, Croatia

Congenital disorders of glycosylation (CDGs) are a grow-
ing group of genetic disorders caused by a deficient as-
sembly or processing of glycoproteins. The most common
types of CDGs are CDG la and CDG Ic. Type la is caused by
reduced N-glycosylation due to phosphomannomutase 2
deficiency as a consequence of mutations in PMM2 gene.
The most frequent single-base mutations are present in
exon 5,422G>A and 357C>A, resulting in R141H and F119L
substitution, respectively. CDG Icis caused by mutationsin
ALG6 gene, encoding Man(9)GIcNAc(2)-PP-Dol alphai,3-
glucosyltransferase. The most significant mutation found
in this gene, C998T, resulting in an A333V substitution, has
been detected in patients of European origin. We have re-
cently undertaken a comprehensive project to determine
the frequency of various mutations/polymorphisms in
PMM2 and ALG6 genes in Croatian population. Until now
no patient with CDG was detected in Croatia. Here we
present results of screening for mutations in exon 5 and
parts of intervening sequences IVS4 and VS5 of PMM2
gene and exon 11 of ALG6 gene. To date, we analyzed
samples obtained of 350 unrelated Croats. Screening for
R141H and F119L was performed using PCR-SSCP analysis
(6% PAG-electrophoresis, 15 °C, 5 h, 3 W). Twenty-four
fragments that showed aberrant electrophoretic patterns
were additionally sequenced on ABIPrism 310 Genetic
Analyzer. R141H and F119L mutations were not found in
the group analyzed. However, we detected six homozy-
gotes for IVS5+19T/T, three homozygotes for IVS5+19C/C
and fifteen heterozygotes (IVS5+19T/C) for intragenic
single nucleotide polymorphism IVS5+19T/C, while all 24
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heterozigota IVS5+19T/C za polimorfizam IVS5+19T/C, dok
su sve 24 osobe bile homozigoti za 1VS5+22T/T. Jedan od
heterozigota za IVS5+19T/C je bio takoder i heterozigot
za deleciju od 3 bp (ATG) na poziciji -58 u intronu 4. Kako
bismo mogli odrediti u¢estalost mutacije A333V u genu
ALG6 optimirali smo postupak PCR-SSCP postupak: elek-
troforeza je izvedena na 6% PAG, na 4 °C u trajanju od 5
sati uz 6 W. U dosad analiziranim uzorcima nismo identifi-
cirali mutaciju A333V.

E-mail: sandras@pharma.hr

P16-5
Polimorfizam gena za TNF-alfa +489G/A kod
bolesnika s KOPB

Mali¢ A", Smoljanovi¢ J2, Cepelak I, Rumora L2, Grdi¢ M?,
Popovic-Grle S°, Barisic K,

"Medicinsko-biokemijski laboratorij, Psihijatrijska bolnica Sveti lvan,
Zagreb, Hrvatska

2Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko-
biokemijski fakultet, Zagreb, Hrvatska

3Klinika za plu¢ne bolestiJordanovac, Zagreb, Hrvatska

Tumorski nekrotizirajudi faktor (TNF)-alfa je proupalni ci-
tokin ciji je gen smjesten na 6. kromosomu u podrugju lll.
glavnog kompleksa tkivne podudarnosti. Poznato je ne-
koliko polimorfizama ovoga gena, a za neke od njih utvr-
dena je povezanost s kroni¢nim upalnim bolestima. Kod
bolesnika s kroni¢nom opstrukcijskom plu¢nom bolesti
(KOPB) nadene su povisene koncentracije TNF-alfa u spu-
tumu i cirkulaciji, Sto ukazuje na vaznost ovoga citokina u
lokalnom i sistemskom upalnom procesu koji je djelatan u
KOPB. Opisani polimorfizmi gena za TNF-alfa povezuju se
stoga sa sklonoscu obolijevanju od ove bolesti. Analiziran
je polimorfizam na mjestu +489G/A u prvom intronu gena
za TNF-alfa za koji postoje literaturni podatci o povezano-
sti s pojavom KOPB u nizozemskoj populaciji. Postupkom
PCR-RFLP taj je polimorfizam odreden kod 31 bolesnika
s KOPB te kod 51 zdravog ispitanika. Utvrdene su slijede-
ce frekvencije genotipa kod bolesnika oboljelih od KOPB:
AG genotip 0,39, GG genotip 0,61 i AA genotip 0,00, te u
zdravoj populaciji: AG genotip 0,53, GG genotip 0,45 i AA
genotip 0,02. Usporedba alelnih i genotipskih frekvenci-
ja za +489G/A u bolesnika s KOBP i zdravih ispitanika ne
ukazuje na postojanje znacajnih razlika izmedu ovih dviju
ispitivanih populacija (p=0,299). Temeljem dobivenih re-
zultata moze se zakljuciti kako nije utvrdena povezanost
izmedu polimorfizma u prvom intronu gena za TNF-alfa
na mjestu +489G/A i KOPB u hrvatskoj populaciji.

E-mail: kbarisicapharma.hr
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individuals were homozygous for IVS5+22T/T. One of the
heterozygotes for IVS5+19T/C was also a heterozygote
for deletion of 3bp (ATG) at position -58 in intron 4. To be
able to analyze the frequency of A333V mutation in ALG6
gene we optimized PCR-SSCP procedure: electrophoresis
was performed on 6% PAG, at 4 °C for 5 hours using 6 W.
In the samples analyzed until now A333V mutation has
not been identified.

E-mail: sandras@pharma.hr
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TNF-alpha +489G/A polymorphism and
COPD

Mali¢ A", Smoljanovi¢ )%, Cepelak I2, Rumora L2, Grdi¢ M2,
Popovic-Grle S*, Barisic K,

"Laboratory of Medical Biochemistry, Sveti lvan Psychiatric Hospital,
Zagreb, Croatia

2Department of Medical Biochemistry and Hematology, School of
Pharmacy and Biochemistry, Zagreb, Croatia

3Jordanovac University Hospital for Lung Diseases, Zagreb, Croatia

The proinflammatory cytokine tumor necrosis factor
(TNF)-alpha plays an important role in inflammatory
processes. The gene coding for this cytokine is located
on chromosome 6 in the class Il region of the major
histocompatibility complex. Several biallelic polymor-
phisms of this gene are known. Some of them have been
reported to be associated with chronic inflammatory
diseases. Chronic obstructive pulmonary disease (COPD)
is characterized by an increased level of TNF-alpha in
sputum and in circulation, indicating that this cytokine is
involved in both local and systemic inflammation present
in COPD. Analysis of the possible TNF-alpha gene poly-
morphisms in COPD could be related to a higher suscepti-
bility to developing this disabling pathological condition.
We analyzed TNF-alpha gene polymorphism at position
+489G/A located in the first intron of the gene which has
been reported to be associated with COPD in Dutch pop-
ulation. Polymorphism at position +489G/A of TNF-alpha
gene was examined in 31 COPD patients and 51 healthy
volunteers by PCR-RFLP procedure. We found the follow-
ing genotype frequencies in the group of COPD patients:
AG 0.39, GG 0.61 and AA 0.00; and in the control group:
AG 0.53, GG 0.45 and AA 0.02. There were no differences
in the allele and genotype frequency between the two
groups (p=0.299). We could not find any significant link
between the +489G/A polymorphism of TNF-alpha gene
and COPD in Croatian population.

E-mail: kbarisic@pharma.hr
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P16-6
Analiticka procjena sustava za umnazanje

DNA u stvarnom vremenu Rotor-Gene 3000

Bobeti¢-Vrani¢T, Siftar Z, Crnkovic S, Flegar-Mestric Z

Zavod za klinicku kemiju, KB Merkur, Zagreb, Hrvatska

Rotor-Gene 3000 je otvoreni sustav koji omogucava upo-
rabu razli¢itih reagensa za umnazanje DNA u stvarnom
vremenu. Programska potpora omogucava analizu poda-
taka te apsolutnu i relativnu kvantifikaciju. Cilj studije bio
je analiticki procijeniti Rotor-Gene 3000 kvantifikacijom
fuzijskog transkripta BCR-ABL u bolesnika s kroni¢nom
mijeloi¢nom leukemijom u stvarnom vremenu i dobivene
rezultate usporediti s rezultatima reakcije RT-PCR. Anali-
zirano je 11 uzoraka RNA (cDNA). Devet uzoraka bilo je
pozitivho, a dva su bila negativna na fuzijski transkript
BCR-ABL, sto je dokazano pomoc¢u RT-PCR (kvalitativno)
te citogenetski. Za kvantitativno odredivanje koli¢ine fu-
zijskog transkripta BCR-ABL u navedenim uzorcima pri-
mijenjen je LightCycler t(9;22) Quantification kit (Roche
Applied Science). Kit omogucava osjetljivu kvantifikaciju
i odredivanje relativne razine izraZenosti transkripata
BCR-ABL u odnosu na razinu izrazenosti kontrolnog gena
G6PDH. Koli¢ina G6PDH i BCR-ABL (u fg) u pojedinom
uzorku odredena je usporedbom vrijednosti Ct (ciklus u
kojem intenzitet fluorescencije prelazi granicu osjetljivo-
sti) nepoznatog uzorka sa standardnom krivuljom. Za fu-
zijski transkript BCR-ABL raspon koli¢ina u uzorcima je bio
od 0,08 fg do 97,64 fg. Za transkript G6GPDH raspon kolici-
na u uzorcima je bio od 14,76 fg do 666,25 fg. Normalizi-
rana vrijednost izrazenosti fuzijskog transkripta BCR-ABL
kretala se od 0,00097 do 0,146555. Od 11 testiranih uzo-
raka 8 ih je bilo pozitivno (s mjerljivom koli¢cinom fuzij-
skog transkripta BCR-ABL), dok su 3 uzorka ustanovljena
kao negativna (bez mjerljive koli¢ine fuzijskog transkripta
BCR-ABL). Rezultati analiticke procjene dokazali su prisut-
nost mjerljive koli¢ine fuzijskog transkripta BCR-ABL u 8
od 9 pozitivnih uzoraka (osjetljivost 89,9%). Moguci uzrok
sniZzene osjetljivosti mozda je u tome $to su uvjeti za reak-
ciju PCR iz izvornog protokola prilgodeni instrumentu Li-
ghtCycler koji rabi staklene kapilare, dok Rotor-Gene ima
plasti¢ne tubice. S obzirom na razli¢it toplinski kapacitet
stakla i plastike optimiranje vremena pojedinih koraka
PCR vjerojatno bi dovelo do povecanja osjetljivosti, sto
zahtijeva daljnje ispitivanje u okviru prosirene analiticke
validacije.

E-mail: tanja.vranic@post.htnet.hr
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P16-6
Analytical evaluation of the Rotor-Gene

3000 real-time instrument

Bobeti¢-Vrani¢T, Siftar Z, Crnkovi¢ S, Flegar-Mestri¢ Z

Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

The Rotor-Gene real time DNA amplification system is an
open chemistry platform, allowing for the use of any real
time chemistry. The software therefore aims to provide
support to the analysis of data obtained, and absolute
and relative quantification. The aim of the study was to
perform analytical evaluation of the RotorGene 3000 by
quantification of BCR-ABL fusion trancripts in patients
with chronic myeloid leukemia in real time and to com-
pare the results obtained with the results of RT-PCR
reactions. Eleven samples of RNA (cDNA) were analyzed.
Nine samples were positive and two samples were nega-
tive for BCR-ABL fusion transcript, which was proven by
RT-PCR (qualitative) and cytogenetic studies. The Light-
Cycler t(9;22) Quantification Kit (Roche Applied Science)
was used. The kit enables sensitive quantification and
determination of the relative level of BCR-ABL fusion tran-
script expression normalized with G6PDH housekeeping
gene expression. The amount of GGPDH and BCR-ABL (in
fg) in each sample was determined by comparison of Ct
values (number of the cycle when the signal was above
the threshold) of an unknown sample with the standard
curve. The amount in the study samples ranged from
0.08 fg to 97.64 fg for BCR-ABL fusion transcript, and from
14.76 fg to 666.25 fg for G6PDH control gene. Normalized
values of BCR-ABL fusion transcripts expression were
from 0.00097 to 0.146444. From eleven samples tested,
eight were positive (with a measurable amount of BCR-
ABL fusion transcript) and three were negative (without a
measurable amount of BCR-ABL fusion transcript). Results
of the analytical evaluation showed the presence of a
measurable amount of BCR-ABL fusion transcript in eight
of nine positive samples (sensitivity 89.9%). The possible
cause of this lower sensitivity might lie in the specific
conditions of reagent kit for PCR reaction, which were
adapted for the LightCycler instrument. It has glass capil-
laries, whereas RotorGene has plastic tubes. Considering
the different thermal capacity of glass and plastic, the
optimization of some PCR steps would probably increase
the sensitivity, which calls for additional studies as part of
extended analytical validation.

E-mail: tanja.vranic@post.htnet.hr
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P16-7
Znacenje medulaboratorijskih usporedba
u podrucju molekularne dijagnostike

- vlastita iskustva
Bobeti¢-Vrani¢T, Siftar Z, Flegar-Mestri¢ Z

Zavod za klinicku kemiju, KB Merkur, Zagreb, Hrvatska

Zbog razvoja molekularne dijagnostike raste broj labo-
ratorija koji rabe ovu metodologiju, $to namece potrebu
za standardizacijom, a to znadi i sudjelovanje u shemama
vanjske procjene kvalitete. Prikazuju se rezultati sudjelo-
vanja u medunarodnim programima kontrole kvalitete
dobiveni uporabom standardiziranih metoda u moleku-
larnoj dijagnostici. Ciljevi analiticke kvalitete obuhvacaju
standardizaciju potupaka: pohrane i rukovanja reagensi-
ma, postupka s uzorcima i izolaciju DNA/RNA, izvodenje
reakcije PCR, analizu proizvoda PCR, unutarnju i vanjsku
kontrolu. Zavod za klini¢cku kemiju KB Merkur potvrden
je prema medunarodnom standardu 1SO:9001:2000, a od
2004. godine sudjeluje u dva programa vanjske procjene
kvalitete: EQUAL-qual i EMQN. Od 2005. godine sudjeluje
i u vanjskoj procjeni UKNEQAS u programu Molecular Di-
agnosis of Haematological Malignancies. Ovim kontrola-
ma obuhvaceni su svi aspekti analiticke kvalitete: izolacija
DNA/RNA, odredivanje Cistoce i koncentracije, izvodenje
reakcija PCR, analiza proizvoda, genotipiziranje te doka-
zivanje molekularnih biljega. Rezultati EQUAL-qual (2 is-
pitivanja) prikazani su u arbitrarnim jedinicama, prema
analizi percentila, kao ukupan broj bodova i opis izvedbe.
Odli¢ni rezultati u oba navrata zabiljezeni su u 7/25 (28%)
laboratorija sudionika u oba ispitivanja. Na$ rezultat: od-
licna izvedba oba puta. Rezultati EMQN (genotipiziranje
gena HFE u 3 uzorka) izrazeni u bodovima za genotipizira-
nje (2 boda/uzorku) i interpretaciju (2 boda/uzorku). Tako
je 50/53 (94%) laboratorija sudionika ispravno genotipizi-
ralo sva 3 uzorka, a 23/53 (43%) je dalo odgovarajuce tu-
macenje. Nasi rezultati: genotipiziranje: 6/6 (100%), inter-
pretacija: 0/6 (0%). Rezultati UKNEQAS izrazeni su opisno:
transkript BCR/ABL pozitivan (86% lab); preuredba gena
IgH nije nadena (73% lab), sto su i nasi rezultati. Medula-
boratorijske usporedbe u podrucju molekularne dijagno-
stike imaju veliko znacenje zbog razli¢itosti metodologija
rada od predanalitickih, analitickih do poslijeanalitickih
postupaka, u svrhu dobivanja to¢nih rezultata i pronala-
zenju uzroka mogucih pogresaka. Tumacenje ima danas
sve vece znacenje, jer daje smjernice i pomaze klini¢arima
u donosenju relevantnih zakljucaka i postavljanju dija-
gnoza na dobrobit bolesnika.

E-mail: tanja.vranic@post.htnet.hr
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P16-7
Role of inter-laboratory comparison in
the field of molecular diagnosis - own

experience
Bobeti¢-Vrani¢T, Siftar Z, Flegar-Mestri¢ Z

Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

Major developments in molecular diagnosis in recent
years have led to an increased number of laboratories
using this methodology, which requires standardization
and participation in external quality control schemes.
Results of participation in international quality control
schemes, obtained using standardized methods in mo-
lecular diagnosis, are presented. Analytical quality goals
include standardization of procedures: reagent storage
and set-up, sample treatment and preparation of DNA/
RNA, PCR performance, PCR product analysis, internal
and external control. Since 2004, Department of Clinical
Chemistry, Merkur University Hospital, has been certified
according to 1SO:9001:2000, and has participated in two
external quality assessments: EQUAL-qual and EMQN
scheme. Since 2005, it has participated in UKNEQAS in
Molecular Diagnosis of Haematological Malignancies
Scheme. With this quality controls all aspects of analytical
quality are included: isolation of DNA/RNA, quality and
quantity determination, PCR performance, PCR product
analysis, genotyping, and identifying molecular mark-
ers. Results of EQUAL-qual ( two surveys) are clustered
in arbitrary units, according to percentile analysis, and
expressed as a final score value. Seven of 25 (28%) par-
ticipating laboratories in both surveys had excellent re-
sults. Our result: excellent performance on both surveys.
Results of EMQN (HFE gene genotyping in three samples)
are expressed in score for genotyping (2 marks/sample)
and interpretation and reporting (2 marks/sample). Fifty
of 53 (94%) laboratories identified all three genotypes
accurately, and 23 of 53 (43%) produced an appropriate
interpretation. Our results: genotyping 6/6 (100%); in-
terpretation 0/6 (0%). UKNEQUAS results are descriptive:
BCR/ABL fusion transcript positive (86% of labs); IgH gene
rearrangements negative (73% of labs). Our results were
the same. Accordingly, inter-laboratory comparison is of
major importance in molecular diagnosis because of the
wide range of different methodologies from preanalyti-
cal, analytical, and postanalytical procedures in getting
accurate results and finding out the cause of possible er-
rors. Interpretation of results is of great importance today
because it can help clinicians draw relevant conclusions
and make an accurate diagnosis to patient’s benefit.

E-mail: tanja.vranic@post.htnet.hr
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P16-8

Usporedba osjetljivosti ugnjezdenog PCR
i kvantitativnhog PCR u odredivanju Bcr/
Abl p210 transkripta kroni¢ne mijeloi¢ne

leukemije

Marusié-Vrsalovi¢ M', Kusec R?, Pejsa V2, Romi¢ 7'

'Klinicki zavod za laboratorijsku dijagnostiku, KB Dubrava, Zagreb,
Hrvatska

2Klinicki zavod za laboratorijsku dijagnostiku i Interna klinika, KB
Dubrava, Zagreb, Hrvatska

30djel za hematologiju, Interna klinika, KB Dubrava, Zagreb, Hrvatska

Za otkrivanje minimalne ostatne bolesti (MRD) kod bo-
lesnika s kroni¢cnom mijeloi¢cnom leukemijom (CML) koji
su postigli potpunu klinicku remisiju i potpun citogene-
ticki odgovor rabe se metode ugnjezdene PCR (nested
PCR) i kvantitativne PCR (Q-PCR). Buduci da je cilj terapije
postizanje molekularne remisije, od iznimne je klini¢ke
vaznosti postic¢i sto bolju osjetljivost molekularnog testi-
ranja. Cilj studije bio je usporediti razinu osjetljivosti se-
mikvantitativne, ugnjezdene PCR s kvantitativnom PCR u
dokazivanju transkripta Bcr/Abl p210 u pokusu razrjede-
nja stanica Filadelfija-kromosom pozitivne stani¢ne linije
K562. Za odredivanje razine osjetljivosti napravljena su
serijska razrjedenja stanica stani¢ne linije K562 (Bcr/Abl
pozitivna) sa stanicama stani¢ne linije NB4 (Bcr/Abl ne-
gativna) u rasponu 10-3 (1:1000) - 10-7 (1:10 mil). Izolirana
RNA iz pojedinih stani¢nih omjera prevedena je u cDNA te
su uzorci testirani na p210 transkript metodama ugnjez-
dene PCR (Biomed1, Leukemia 1999:13) i Q-PCR-Tagman
(EAC, Leukemia 2003:17). Takoder su istim metodama us-
poredno testirani uzorci kostane srzi (KS) i periferne krvi
(PK) dvaju bolesnika s CML na terapiji Imatinib mesilatom.
U dilucijskom testu metoda ugnjezdene PCR pokazala je
osjetljivost dokazivanja fuzijskog transkripta Bcr/Abl p210
od 10-4, dok je metoda Q-PCR pokazala osjetljivost 10-6.
Obje metode pokazale su prisutnost transkripta p210 u
kostanoj srzi bolesnika. Metodom Q-PCR otkriven je tran-
skript p210 i u uzorcima periferne krvi bolesnika sa zna-
¢ajno manjom koli¢inom transkripta u odnosu na uzorke
kostane srzi. U ovom smo pokusu pokusali odrediti razine
osjetljivosti dviju molekularnih metoda za dokazivanje mi-
nimalne ostatne bolesti kroni¢ne mijeloi¢ne leukemije. Za
to smo rabili model rastuce dilucije onkogen-pozitivnih i
negativnih stanica. lako se Cesto izvjeStava kako su ugnjez-
dene metode za oko 1 log osjetljivije od metoda Q-PCR, u
nasem pokusu je Q-PCR prema protokolu Europe Against
Cancer Program postigao visu osjetljivost dokazivanja tu-
morske stanice. Ovaj ¢emo nalaz dodatno komentirati, a
zanimljivo je daje i u klini¢ckim uzorcima bolesnika u remisi-
ji bolesti Q-PCR bila u prednosti za dokazivanje MRD.

E-mail: rkusec@irb.hr
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Comparison of sensitivity of nested PCR and
quantitative PCR in Bcr/Abl p210 transcript

detection in chronic myelogenous leukemia
Marusié-Vrsalovi¢ M', Kusec R?, Pejsa V2, Romi¢ 7'

'Clinical Institute of Laboratory Diagnosis, Dubrava University Hospital,
Zagreb, Croatia

2Clinical Institute of Laboratory Diagnosis and University Department of
Medicine, Dubrava University Hospital, Zagreb, Croatia

3Department of Hematology, University Department of Medicine,
Dubrava University Hospital, Zagreb, Croatia

Nested PCR and quantitative real-time PCR (Q-PCR) can be
used to detect minimal residual disease (MRD) in chronic
myelogenous leukemia (CML) patients who have achieved
complete clinical remission and complete cytogenetic
response. Achieving molecular remission is the goal of
therapy, so it is of critical importance for a clinical utility to
attain high sensitivity of molecular testing. The aim of the
study was to compare the level of sensitivity of nested PCR
and Q-PCR in the detection of Bcr/Abl p210 transcripts
in Bcr/Abl-positive cell dilution model. Serial dilutions of
K562 cell line (Bcr/Abl-positive) in NB4 cell line (Bcr/Abl-
negative) were made (range of positive cell dilution: 10-
3 - 10-7) to determine the level of sensitivity. Isolated
RNA samples were transcribed into ¢cDNA and tested
for p210 transcript by nested PCR (Biomed1, Leukemia
1999:13) and Q-PCR-Tagman (EAC, Leukemia 2003:17).
Bone marrow and peripheral blood samples of two CML
patients on Imatinib mesylate therapy were also tested by
both methods. In the cell dilution test, nested PCR showed
a sensitivity for detecting Bcr/Abl positive cell of 10-4,
and Q-PCR showed a sensitivity of 10-6. Both methods
detected p210 transcripts in bone marrow samples of
CML patients. However, Q-PCR also detected transcripts in
peripheral blood samples, with a significantly lower level
of transcription in comparison to bone marrow samples.
Although nested-PCR has been frequently reported as
being by approximately 1 log more sensitive than Q-PCR,
in our marker-positive cell line K562 dilution experiment
we documented higher sensitivity for standardized
Europe Against Cancer Program Q-PCR method.
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Mutacija gena JAK2 u kronic¢nim

mijeloproliferativnim bolestima
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2Klinicki zavod za laboratorijsku dijagnostiku, KB Dubrava, Zagreb,
Hrvatska
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Nedavno otkrivena mutacija gena JAK2 za tirozin kinazu
stanic¢nih receptora za citokine i faktore rasta ¢ini se pato-
genom za skupinu kroni¢nih mijeloproliferativnih bolesti.
To je prva znacajna genska mutacija nakon otkrica Filadel-
fija kromosoma i preuredbe Bcr/Abl onkogena. Posljedica
tockaste mutacije G/T ili V617F konstitucijski aktivira ovu
kinazu, sto ima za posljedicu stani¢nu proliferaciju. Ov-
dje prikazujemo ucestalost JAK2V617F mutacije u velikoj
skupni bolesnika s kroni¢nim mijeloproliferativnim bole-
stima: policitemija vera (PV), esencijalna trombocitemija
(ET), primarna mijelofibroza (IMF) te njezinu diferencijal-
no dijagnosti¢ku ulogu u obradi poliglobulija-eritrocito-
za. Mutacija smo odredivali alel specificnom PCR prema
Baxter et al. (Lancet 2005;365), koja je modificirana i za
odredivanje mutacije na molekulama RNA. DNA i RNA
izolirane su iz nukleiranih stanica krvi. Osjetljivost metode
za dokazivanje mutiranog alela je oko 1%. U skupni od 85
bolesnika s PV (prema kretierijima WHO) 6 ih nije imalo
mutaciju (93% pozitivnih). Od 22 bolesnika s ET 10 ih je
bilo negativnih (55% pozitivnih). Od 15 bolesnika s IMF
54% ih je bilo pozitivnih. Od tri KMML bolesnika jedan je
imao mutaciju, dok ju u skupini od 5 MDS-RA bolesnika
nismo nasli. Zanimljivo je da je od 10 bolesnika koji su
obradivani zbog nalaza eritrocitoze samo jedan bio pozi-
tivan, dok je negativan test za druge znacio usmjerenje di-
jagnostike ka trazenju razloga sekundarne poliglobulije.
Molekularna dijagnostika JAK2V517F danas je postavljena
na sam pocetak algoritma obrade poliglobulija i drugih
kroni¢nih mijeloproliferacija.
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Mutation in the JAK2 tyrosine kinase gene has recently
been shown as the major molecular genetic deffect in
non-Philadelphia chronic myeloproliferative disorders. G/
T point mutation in the autoinhibitory region of the gene
constitutively activates its kinase activity, which leads to
cell proliferation. We sought to investigate the frequency
of this mutation in a large cohort of chronic myeloprolif-
erative patients with particular interest in its role in guid-
ing differential diagnosis of polyglobulia — erythrocytosis
patients. We used allele specific PCR test as described by
Baxter et al. (Lancet 2005;365), which we also modified for
amplification of mutated RNA molecules of JAK2 gene.
Of 85 PV patients 6 were negative for the mutation (7%)
(PV diagnosis according to WHO criteria). Of 22 ET pa-
tients, 45% were negative and so were 7/15 (46.6%) IMF
patients. We also found one of three CMML patients
positive for mutation, but did not detect it in any of the
five MDS-RA patients. In the work-up of erythrocytosis
patients, the test was positive in only one of 10 patients,
which fitted well their later diagnosis of secondary poly-
cythemia. Today, V617F JAK2 mutation search has been
considered the first test in the differential diagnosis of
patients with incerased hematocrit and red blood cell
count.
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Lipoprotein lipaza (LPL) je klju¢ni enzim metabolizma tri-
acilglicerolom bogatih lipoproteina. Polimorfizmi gena
za LPL mogu utjecati na patogenezu nekih bolesti kao
$to je pankreatitis. Cilj studije je bio pretraziti mutacije
i polimorfizme u genu za LPL te ispitati utjecaj razlicitih
polimorfizama na razvoj pankreatitisa. U studiju je bilo
uklju¢eno 77 odraslih ispitanika s pankreatitisom razlicite
etiologije i 98 kontrolnih ispitanika. Petogodisnji djecak s
hilomikronemijom i njegovi roditelji prikazani su kao slu-
Caj. Pretrazivanje dijelova gena za LPL koji se prepisuju na-
¢injeno je pomocu PCR-SSCP. Polimorfizmi LPL-gena D9N,
N291S, S447X i rijetka mutacija W86R potvrdeni su anali-
zom nukleotidnog slijeda i metodom RFLP. Polimorfizmi
dijelova gena za LPL koji se ne prepisuju analizirani su
metodom RFLP. U ispitanika s pankreatitisom ucestalost X
alela genske varijante LPL-S447X bila je znacajno manja u
odnosu na kontrolnu skupinu (p<0,05). Omjer rizika za po-
vezanost istog polimorfizma s pankreatitisom iznosio je
0,39 (95% Cl 0,176-0,866; p<0,05). U skupini s pankreatit-
som koncentarcije HDL-kolesterola su bile znacajno vise u
nositelja 447X alela (p<0,05). Koncentracije triacilglicerola
su bile znatno vise u nositelja LPL-Pvu Il P+ alela (p=0,05)
u ispitanika s pankreatitisom. Petogodisnji djecak i njego-
vi roditelji su nositelji rijetke mutacije W86R. Polimorfizam
LPL-S447X bi mogao imati zastitnu ulogu od pankreatiti-
sa. Kod osoba koje boluju od pankreatitisa polimorfizmi
LPL-Pvu Il i Hind Il pokazuju znacajan utjecaj na lipidni
profil. Genske varijante LPL, a osobito rijetka mutacija
WB86R mogu biti od velike vaznosti u razumijevanju gen-
ski uvjetovane sklonosti za obolijevanje od pankreatitisa
razlicite etiologije.
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Lipoprotein lipase (LPL) is a key enzyme involved in
lipoprotein triglyceride-rich lipoproteins. LPL gene poly-
morphisms may contribute to the pathogenesis of some
diseases such as pancreatitis. The aim of the study was to
screen for the mutations and polymorphisms of the LPL
gene as well as to investigate the influence of different
polymorphisms on the development of pancreatitis. The
study included 77 adults with pancreatitis of different
etiology and 98 control subjects. A 5-year-old male with
chylomicronemia and his parents were also included in
the study as a case report. The screening of the coding
region was performed by PCR-SSCP. LPL gene polymor-
phisms D9N, N291S, S447X, and the rare W86R mutation
were confirmed by DNA sequence analysis and RFLP. In-
tronic polymorphisms Hind Ill and Pvu Il were analyzed
by RFLP. The X allele of the LPL S447X genetic variant was
less frequent in the individuals with pancreatitis (p<0.05).
Odds ratio for the association between LPL-S447X and
pancreatitis was 0.39 (95% Cl 0.176-0.866; p<0.05). In the
patient group, HDL-C levels were significantly higher in
carriers of 447-X allele (p<0.05). TG levels were signifi-
cantly higher in carriers of LPL-Pvu Il P+ allele (p=0.05) in
the patient group. The 5-year-old male and his parents
were carriers of the W86R mutation. Accordingly, LPL-
S447X polymorphism may have a protective role against
pancreatitis. LPL-Pvu Il and Hind Il polymorphisms can
contribute to the lipid profile differences in individuals
with pancreatitis. LPL genetic variations, especially the
rare W86R mutation, may be of considerable importance
for the understanding of the genetic predisposition to
pancreatitis of different etiology.
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Mijeloproliferativne bolesti obuhvacaju skupinu poreme-
¢aja obiljezenih sli¢nim klinickim slikama te klonalnom
proliferacijom jedne ili vise stani¢nih loza, sto je posljedi-
ca transformacije na razini pluripotentne mati¢ne stanice.
Toj skupini pripadaju i policitemija vera (PV), esencijalna
trombocitemija (ET) i idiopatska mijelofibroza (IM), za koje
je tek odnedavno poznata molekularna podloga bolesti.
Tockasta mutacija gvanina u timin u genu za Janus kinazu
2 (JAK2), koja kodira zamjenu valina fenilalaninom na po-
ziciji 617 (V617F), javlja se u znacajnom postotku bolesnika
s dijagnozom PV, ET i IM. Mutacija V617F smjestena je u
domeni JH2 gena za JAK2, a uklju¢ena je u autoinhibiciju
vlastite tirozin kinazne aktivnosti. Mutirani protein se ne-
prekidno iznova fosforilira aktivirajuci signalne putove, a
stanice postaju neovisne ili preosjetljive na citokine te po-
jacano proliferiraju. Cilj ovoga istraZivanja bio je odrediti
ucestalost mutacije V617F u genu za JAK2 kod bolesnika s
dijagnozom PV, ET ili IM. Obradeno je ukupno 47 bolesni-
ka, od kojih 17 s uputnom dijagnozom PV (skupina PV), 20
sdijagnozom ET (skupina ET) te 10 s uputnom dijagnozom
IM (skupina IM). Iz stanica periferne krvi ili kostane srzi izo-
lirana je DNA. Za dokazivanje tockaste mutacije V617F u
genu za JAK2 primijenjena je metoda alel-specificne PCR
(prema Baxter i sur., Lancet 2005.). Svim bolesnicima na-
pravljena je i analiza PCR na fuzijski gen BCR/ABL. U skupini
PV dokazana je ucestalost mutacije V617F u genu za JAK2
od 59%, u skupini ET 70%, a u skupini IM 30%. Prisutnost
fuzijskog gena BCR/ABL nije dokazana ni u jednom analizi-
ranom uzorku. Nadalje, skupine PV i ET podijeljene su sva-
ka na dvije podskupine s obzirom na prisutnost mutacije
V617F u genu za JAK2 te su u svakoj podskupini analizirani
parametri krvne slike. Utvrdeno je da ne postoji statisticki
znacajna razlika u prosje¢nom povisenju broja eritrocita i
hematokrita u skupini PV s obzirom na prisutnost mutacije.
U skupini ET nije bilo statisticki znacajne razlike u povisenju
broja trombocita kod bolesnika s dokazanom mutacijom
V617F, ali je dokazana statisticki znacajna razlika u povise-
nju broja leukocita (p=0,007) i hematokrita (p<0,005). U
zakljucku, ucestalost tockaste mutacije V617F u genu za
JAK2 znacajna je u PV i ET, a njeno dokazivanje metodom
alel-specificne PCR pomaze pri dijagnozi bolesti i pra¢enju
terapije na molekularnoj razini.
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Myeloproliferative disorders include a group of diseases
with clinical and biological similarities sharing the major
common feature of being clonal hematopoietic disorders
arising from the transformation of pluripotent hematopoi-
etic progenitor cell. This group, among others, includes
polycythemia vera (PV), essential thrombocythemia (ET)
and idiopathic myelofibrosis (IM). Recently discovered
guanine-to-thymine point mutation encoding valine-to-
phenylalanine substitution at position 617 (V617F) in the
autoinhibitory JH2 domain of JAK2 gene is present in
most patients with PV, ET and IM. The mutant protein is
constitutively phosphorylated, activating its downstream
signaling pathways in the absence of any cytokine. Cells
expressing JAK2 V617F become independent and hyper-
sensitive to cytokines causing abnormal cell proliferation.
The aim of this study was to determine the prevalence
of JAK2 V617F mutation in patients with PV, ET and IM.
The study included 47 patients: 17 patients with PV (PV
group), 20 patients with ET (ET group) and 10 patients
with IM (IM group). DNA was isolated from bone mar-
row cells or peripheral blood cells. The detection of JAK2
V617F was performed by allele specific PCR (published in
Baxter et al., Lancet 2005). All patients were also analyzed
for BCR/ABL fusion gene. The presence of JAK2 V617F mu-
tation was detected in 59% of patients in PV group, 70%
in ET group, and 30% in IM group. All samples analyzed
were negative for BCR/ABL fusion gene. Additionally, PV
and ET groups were each divided in two subgroups. The
presence or absence of mutation was correlated to the
erythrocyte count and hematocrit value in PV subgroups,
and to platelet and leukocyte count and hematocrit value
in ET subgroups. No statistically significant difference was
found between PV subgroups in the mean increment in
erythrocyte count and hematocrit value. In ET subgroups
there was no statistically significant difference in platelet
count while a statistically significat difference was found in
the mean increment in leukocyte count (p=0.007) and he-
matocrit value (p<0.005) in patients with JAK2 V617F muta-
tion. The prevalence of JAK2 V617F is significant in patients
with PV, ET and IM. Detection of this point mutation can
be easily performed by allele specific PCR at diagnosis and
used for therapy monitoring at molecular level.
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Gen GALT kodira enzim galaktoza-1-fosfat uridil-transfe-
razu (GALT) koji katalizira pretvorbu galaktoze-1-fosfat
u uridil difosfat (UDP)-galaktozu. Do danas su otkrivene
brojne mutacije u genu GALT koje na razli¢ite nacine utje-
¢u na aktivnost GALT i mogu uzrokovati galaktozemiju.
Kod ovoga poremecaja prisutna je znacajna heterogenost
alela kod razli¢itih populacija i etnickih skupina. Dvije naj-
ucestalije mutacije kod pripadnika bijele rase su Q188R i
K285N. Osobe koje imaju ove mutacije na oba alela oboli-
jevaju od tzv. klasi¢ne galaktozemije obiljeZzene potpunim
gubitkom enzimske aktivnosti i razli¢itim teskim simpto-
mima. Blazi oblik galaktozemije, poznat kao varijanta Du-
arte, Cesto je povezan s mutacijom N314D u genu GALT,
ali i s drugim geneti¢kim promjenama poput varijacije u
slijedu introna V (IVS5-24G<A) (Duarte-2) ili tihe mutaci-
je L218L (varijanta Duarte-1 ili Los Angeles). Homozigoti s
Duarte-2 imaju oko 50%, a heterozigoti oko 75% ostatne
aktivnosti GALT, dok Duarte-1 obiljezava povecana aktiv-
nost GALT. lako heterozigoti za klasi¢nu galaktozemiju
nemaju izrazenih simptoma pri rodenju, a Duarte galak-
tozemija se cini dosta bezazlenom, neka su istrazivanja
ukazala na to da kod osoba s ovim poremecajima postoji
povecani rizik za razvoj odredenih bolesti tijekom Zivota.
Cilj je ovoga istrazivanja bio utvrditi prisutnost i ucesta-
lost pojedinih mutacija u genu GALT (Q188R, K285N, IVS5-
24G<AiN314D) kod zdrave hrvatske populacije. DNA smo
izolirali iz pune krvi prikupljene od 166 zdravih dobrovo-
ljaca, umnozili smo odredene fragmente DNA lan¢anom
polimeraznom reakcijom, digestirali smo ih pomocu spe-
cificnih restrikcijskih endonukleaza (PCR-RFLP) i razdvajali
smo dobivene proizvode na 4%-tnom agaroznom gelu.
Ucestalost alela s mutacijom Q188R, K285N, IVS5-24G<A
ili N314D bila je 0%, 0%, 3,6% i 6,6 %. Medu osobama kod
kojih smo utvrdili prisutnost mutacija IVS5-24G<A i/ili
N314D bilo je 30,3% varijanta Duarte-2. Dobiveni rezul-
tati ukazuju na to da je mutacija N314D najucestalija kod
zdrave hrvatske populacije. Nasi rezultati dobro koreliraju
s onima objavljenim za zdravu slovensku populaciju.
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The GALT gene codes for the galactose-1-phosphate
uridyl transferase (GALT) enzyme that catalyzes the con-
version of galactose-1-phosphate to uridyl diphosphate
(UDP)-galactose. Numerous mutations in the GALT gene
have been found to impair GALT activity to a varying
extent, causing galactosemia. This disorder exhibits con-
siderable allelic heterogeneity in different populations
and ethnic groups. Two most common mutations among
Caucasians are Q188R and K285N. Individuals homoallelic
for these mutations have a severe phenotype, named
classic galactosemia, with complete loss of enzyme ac-
tivity. A milder form of galactosemia, known as Duarte
variant, is caused by the N314D mutation in the GALT
gene. Along with the N314D mutation, Duarte variants
of galactosemia depend on other genetic changes such
as intronic sequence variation G1391A in intron V (IVS5-
24G<A) (Duarte-2) or silent mutation L218L (Duarte-1 or
Los Angeles variant). In Duarte-2 variant, homozygotes
have approximately 50% and heterozygotes 75% of re-
sidual GALT activity, whereas Duarte-1 is characterized by
increased GALT activity. Although heterozygotes for clas-
sic galactosemia are asymptomatic at birth and Duarte
galactosemia appears to be quite benign, there are some
indications that these disorders can increase the risk of
developing certain diseases later in life. The aim of our
study was to analyze a healthy Croatian population for
the frequencies of Q188R, K285N, IVS5-24G<A and N314D
mutations within GALT gene. DNA samples from 166
healthy individuals were analyzed for all four mutations
by polymerase chain reaction and digestion with restric-
tion enzymes (PCR-RFLP). Allele frequencies for Q188R,
K285N, 1IVS5-24G<A and N314D were found to be 0%, 0%,
3.6% and 6.6%, respectively. There were 30.3% of Duarte-
2 variant among the persons carrying IVS5-24G<A and/or
N314D mutations. Study results showed N314 to be the
most frequent mutation in the healthy Croatian popula-
tion. Our results correlate well with those reported for a
healthy Slovenian population.
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MELAS, mitohondrijska encefalomiopatija, laktoacido-
za s epizodama nalik apopleksiji je sindrom uzrokovan
mutacijama u mitohondrijskom genu MTTL1 koji kodira
tRNA za leucin (tRNALeu). Opisano je vise tockastih mu-
tacija ovoga gena od kojih je A3243G utvrdena u 80%, a
T3271C u 10% bolesnika. Molekularne promjene u genu
za MTTL1 imaju za posljedicu smanjenu sintezu mitohon-
drijskih enzima te smanjenu proizvodnju energije potreb-
ne za normalno odvijanje stani¢nih procesa. Kako svaka
stanica ima nekoliko mitohondrija u kojima se nalazi vedi
broj kopija mitohondrijske DNA (mtDNA), broj mutiranih
kopija unutar stanice ili organa moze biti varijabilan (hete-
roplazija), o ¢emu ovisi i klini¢ka slika. Simptomi se javljaju
najcesce vec u dje¢joj dobi u organima koji najvise trose
energiju: mozak, skeletni i sréani misic. Cilj je bio postaviti
metodu lanc¢ane reakcije polimeraze (PCR) za odredivanje
mutacije T3271C te ispitati prisutnost mutacija A3243G i
T3271C u bolesnika sa sumnjom na MELAS. Ispitivanjem
je obuhvaceno 41 dijete sa simptomima koji upucuju na
poremeceno stvaranje stani¢ne energije. mtDNA je izoli-
rana iz leukocita periferne krvi. PretraZivanje na mutacije
A3243GiT3271C je provedeno metodom PCR uz cijepanje
umnozenih ulomaka s restrikcijskim enzimima (PCR/RFLP).
Cimbenici reakcije PCR/RFLP za mutaciju T3271C su opti-
mirani i provjereni uz pozitivni kontrolni uzorak. Mutacije
A3243G i T3271C nisu utvrdene u ispitivanih bolesnika.
Zakljucuje se kako odredivanje molekularnih promjena u
mtDNA moze pomodi u diferencijalnoj dijagnostici mito-
hondrijskih bolesti, a zbog heteroplazije bi mtDNA treba-
lo analizirati i u uzorcima zahvacenih tkiva.
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MELAS, mitochondrial encephalomyopathy, lactic acido-
sis and stroke-like episodes, is a syndrome caused by mu-
tations in mitochondrial MTTL1 gene coding tRNA for leu-
cin (tRNALeu). A number of point mutations of this gene
have been described, of which A3243G and T3271C were
established in 80% and 10% of patients, respectively. Mo-
lecular changes in MTTL1 gene lead to reduction in both
mitochondrial enzyme synthesis and production of ener-
gy required for normal development of cellular processes.
As each cell has several mitochondria with many copies
of mitochondrial DNA (mtDNA), the number of mutated
copies within a cell or an organ may vary (heteroplasia)
and thus affect the clinical picture. Most frequently, the
disease symptoms occur already during childhood in
organs that are the highest energy consumers: the brain,
skeletal and cardiac muscle. The aim was to establish a
method of polymerase chain reaction (PCR) to determine
T3271C mutation and to examine the presence of A3243G
and T3271C mutations in patients with suspected MELAS.
The study included 41 children with symptoms indicating
impaired cellular energy production. mtDNA was isolated
from peripheral blood leukocytes. Screening for A3243G
and T3271C mutations was conducted by the PCR-restric-
tion fragment length polymorphism methods (PCR-RFLP).
Factors of PCR/RFLP reaction for T3271C mutation were
optimized and verified against a positive control sample.
A3243G and T3271C mutations were not detected in the
patients observed. Determination of molecular changes
in mtDNA may aid in the differential diagnosis of mito-
chondrial diseases. Due to heteroplasia, mtDNA analysis
should also include affected tissue samples.
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Pouzdano utvrdivanje spola fetusa tijekom rane trudno-
e zahtijeva uzorkovanje fetalnih stanica invazivnim me-
todama (amniocenteza, biopsija korionskih resica itd.),
koje sa sobom nose i odredeni rizik kako za majku tako
i za fetus. U obiteljima s X-vezanim nasljednim bolestima
osobito je vazno rano utvrditi spol fetusa. Zbog svega na-
vedenog nastoje se razviti neinvazivne metode prenatal-
ne dijagnostike. Svrha ovoga rada bila je usporediti pouz-
danost metoda multipleks PCRi PCR u stvarnom vremenu
za rano dokazivanje fetalnog Y kromosoma (cell free fetal
DNA) u majcinoj plazmi.

Cell free DNA je izolirana iz 80 uzoraka majcine plazme
uporabom QlAamp® DNA Blood Midi Kit, a zatim je: A)
umnozena pomocu AmpFl STR® Identifiler™ kita (15 STR
lokusa | amelogenin) i nakon toga analizirana kapilarnom
elektroforezom na genetickom analizatoru ABI PRISM 310;
B) amplificirana i analizirana uporabom Quantifiler™ Y Hu-
man Male DNA Quantification kita (SRY gen) na uredaju
ABI PRISM 7000 Sequence Detection System. Spol fetusa
je potvrden citogenetickom analizom. Amplifikacija pa-
ternalnih STR alela trebala je posluziti kao pozitivna kon-
trola prisutnosti fetalne DNA u majc¢inoj plazmi, osobito
u slucajevima zenskih fetusa. No, u vecini slu¢ajeva ame-
logenin je bio jedini umnozeni fetalni lokus. Od ukupno
41 muskog fetusa prisutnost Y kromosoma u majcinoj
plazmi je dokazana u 37 (90%) uporabom metode mul-
tipleks PCR, dok je primjenom PCR u stvarnom vremenu
dokazano u 39 (95%) uzoraka. Nije bilo lazno pozitivnih
uzoraka. Rezultati su u nekim sluc¢ajevima bili neuvjerljivi,
jer je postojala mogucnost da je uzrok izostanka amelo-
geninskog/SRY gena bila neodgovarajuca kolic¢ina fetal-
ne DNA u uzorku ili u izolatu DNA. Daljnja ispitivanja na
ovu temu trebala bi se usredotociti na pronalazenje novih
biljega koji bi bili sigurniji pokazatelji prisutnosti fetalne
DNA u maj¢inoj plazmi.

E-mail: jasenkawagner@yahoo.com
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maternal plasma - comparison of multiplex
PCR and real-time PCR
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Reliable determination of fetal gender in early pregnancy
generally requires sampling of fetal cells by invasive pro-
cedures that are associated with low but definite risks for
both the fetus and the mother. In families with X-linked
recessive genetic disorders it is important to early de-
termine the sex of the fetus, thus the development of
safer methods is needed. The purpose of this study was
to compare the reliability of multiplex PCR and real-time
PCR methods for the determination of the presence of
fetal Y-chromosome DNA in maternal plasma. Cell-free
DNA was extracted from 80 samples of maternal plasma
using QlAamp® DNA Blood Midi Kit. The extracted cell
free fetal DNA was: (a) amplified using AmpF| STR® Iden-
tifiler™ kit (15 STR loci and sex-specific amelogenin) and
subsequently analyzed on a capillary electrophoresis
system ABI PRISM 310 Genetic Analyzer; and (b) ampli-
fied and analyzed using Quantifiler™ Y Human Male DNA
Quantification kit (SRY gene) on ABI PRISM 7000 Sequence
Detection System. The sex of fetuses was confirmed by
cytogenetic analysis. Amplification of paternal STR alleles
was expected to serve as a positive control for the pres-
ence of fetal DNA in maternal plasma in case of female
fetuses, but unfortunately in a vast majority of samples
amelogenin was the only fetal locus that was success-
fully amplified. Out of 41 male fetuses, the presence of
Y-chromosome DNA in maternal plasma was successfully
determined in 37 (90%) using multiplex PCR method and
in 39 of 41 (95%) using real time PCR method. There were
no falsely positive detected Y-chromosomes in female
fetuses, but the results were partly inconclusive because
we were not able to eliminate the possibility that the
lack of male amelogenin/SRY gene was simply due to
inadequate amount of fetal DNA. Further work on this
method should consider the use of different markers that
will be more confirmative for the presence of fetal DNA in
maternal plasma.
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2Klinika za neurologiju, KBC Zagreb, Zagreb, Hrvatska

3Klinika za pedijatriju, KBC Zagreb, Zagreb, Hrvatska

Nasljedne ataksije su heterogena skupina neurodegene-
rativnih bolesti kod kojih prevladava poremecaj koordi-
nacije pokreta. Atrofija malog mozga i/ili njegovih veza
s drugim strukturama ziv¢anog sustava razvija se kao
posljedica molekularnih promjena u vise od 40 razlicitih
gena. Osnovni genski poremecaj u vecine ovih gena je
povecanje broja ponavljajucih slijedova nukleotida (CAG,
CTG, CGG, GAAIli ATTCT). Produljenje slijeda u kodirajucoj
regiji gena rezultira sintezom nefunkcionalnog proteina,
dok produljeni nukleotidni slijed u nekodirajucoj dome-
ni gena uzrokuje promjenu regulacije transkripcije gena
ili pogresno izrezivanje molekula mRNA, sto u konacnici
zavrsava aktivacijom apoptoze Ziv¢anih stanica. Prema
nacinu nasljedivanja razlikujemo autosomno dominantne
(spinocerebelarne ataksije, SCA), autosomno recesivne,
spolno (X-vezane) te ataksije vezane uz mitohondrijske
bolesti. Cilj studije bio je prosiriti diferencijalnu dijagnosti-
ku ataksija molekularnom analizom te ispitati ucestalost
pojedinih oblika nasljednih ataksija u nasoj populaciji bo-
lesnika. Ispitana su 73 bolesnika u kojih su iskljuceni ste-
Ceni oblici ataksije. Odredivanje broja tripleta CAG u genu
za ataksin-1 (SCA 1), ataksin-2 (SCA 2) i ataksin-3 (SCA 3)
te broja tripleta GAA u genu za frataksin (Friedreichova
ataksija, FRDA) provedeno je metodom lancane reakcije
polimerazom (PCR). Proizvodi PCR su analizirani kvalita-
tivno na 2%-tnoj agarozi i kvantitativno na 6%-tnom po-
liakrilamidnom gelu. Od 13 bolesnika sa sumjom na au-
tosomno recesivni oblik ataksije FRDA je potvrdena u 3
(23%) bolesnika. U preostalih bolesnika otkrivene su dvije
autosomno dominantne ataksije, podtipa SCA2 i SCA3.
Nasljedne ataksije su potvrdene u samo 5 (7%) bolesnika.
Uvedene metode za FRDA, SCAT, SCA2 i SCA3 su tek prva
faza molekularne analize nasljednih ataksija kojima se po-
tvrduju najucestaliji oblici. U idu¢em razdoblju predvida
se prosirenje dijagnostickog slijeda.
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Molecular diagnosis of hereditary ataxias
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Hereditary ataxias are a heterogeneous group of neu-
rodegenerative diseases characterized by movement
coordination disorder. Atrophy of the cerebellum and/or
its connections with other nervous system structures de-
velops as a consequence of molecular changes in more
than 40 different genes. The basic gene disorder in most
of these genes is an increased number of nucleotide
repeats (CAG, CTG, CGG, GAA or ATTCT). Expansion of
repeats in gene encoding region results in the synthesis
of nonfunctional protein, while expanded nucleotide
repeat in non-coding gene domain causes a change in
gene transcription regulation or defective mRNA splic-
ing, eventually leading to activated apoptosis of neuronal
cells. Ataxias may be distinguished according to the man-
ner of inheritance: autosomal dominant (spinocerebellar
ataxias, SCA), autosomal recessive, X-linked, and ataxias
related to mitochondrial diseases. The aim was to expand
the differential diagnosis of ataxias by molecular analysis
and to investigate the frequency of individual types of
hereditary ataxias in our patient population. The study
included 73 patients with the acquired types of ataxia
excluded. Determination of the CAG triplet number in the
frataxin gene (Friedreich’s ataxia, FRDA) was performed
by the method of polymerase chain reaction (PCR). PCR
products were analyzed qualitatively on 2% agarose and
quantitatively on 6% polyacrylamide gel. Of 13 patients
suspected of autosomal recessive type of ataxia, FRDA
was confirmed in 3 (23%) patients. Two autosomal domi-
nant ataxias were detected in the remaining patients, i.e.
subtypes SCA2 and SCA3. Hereditary ataxias were con-
firmed in only five (7%) patients. The methods introduced
for FRDA, SCA1, SCA2 and SCA3 are only the first stage
of the molecular analysis of hereditary ataxias used to
confirm the most frequent types. Expansion of diagnostic
range is anticipated in the forthcoming period.
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Asocijacijska studija porasta tjelesne tezine
i terapijskog odgovora na olanzapin s
polimorfizmom gena SERT u shizofrenih

bolesnica

Bozina N, Medved V%, Serti¢ J', Rojni¢-Kuzman M?

'Centar za funkcijsku genomiku, Klinicki bolnicki centar Zagreb, Zagreb,
Hrvatska
2Klinika za psihijatriju, Klinicki bolnicki centar Zagreb, Zagreb, Hrvatska

U usporedbi s tipi¢nim antipsihoticima druga generacija
antipsihotika (DGA) ima prihvatljiviji profil nuspojava, kao
i mogucu Siru ucinkovitost glede simptoma. Porast tje-
lesne tezZine kao jedan od najces¢ih nepovoljnih uc¢inaka
lijecenja atipi¢nim antipsihoticima, poglavito klozapinom
i olanzapinom, povezan je, medutim, s brojnim medi-
cinskim problemima, tj. dijabetesom, kardiovaskularnim
i malignim bolestima, nepridrzavanjem terapije, ¢ime
znacajno ometa ucinkovitost lijecenja shizofrenije. Veci
afinitet DGA prema serotoninskom sustavu u odnosu na
uobicajene antipsihotike dovodi do zakljucka da bi taj
sustav mogao biti uklju¢en kako u terapijskim ucincima
tako i u opsegu nuspojava. Transporter serotonina (SERT)
regulira cCitav serotoninergi¢ni sustav kroz prilagodbu
izvanstanic¢nih koncentracija serotonina. Polimorfne alel-
ske varijacije SERT cine se znacajnima za izrazaj i funkciju
transportera serotonina. Karakterizirane su dvije polimor-
fne regije gena SERT, tj. insercijski/delecijski polimorfizam
s 44 para baza u promotorskoj regiji (SERTPR) i promjenjivi
broj motiva ponavljanja u drugom intronu (SERT-in2). Cil;j
studije bio je ispitati odnose izmedu genetickih varijanata
promotora L/S (SERTPR) i introna 2 I/s polimorfizama gena
SERT i porasta tjelesne tezine potaknutog olanzapinom te
odgovora na terapiju u 94 shizofreni¢ne bolesnice lijece-
ne olanzapinom do 3 mjeseca. Genotipizacija SERT pro-
vedena je metodom PCR. Indeks tjelesne mase (BMI) je
izracunat za svaku bolesnicu prije lijecenja olanzapinom
te tri mjeseca kasnije. Kako bi se procijenilo poboljsanje
klinickih psihoti¢nih simptoma i terapijski odgovor na an-
tipsihotik, sve su bolesnice ocijenjene prema ljestvici za
pozitivne i negativne sindrome (engl. positive and negati-
ve syndrome scale, PANSS). Opcenito je prisutnost alelske
varijante S, SERTPR i genotipa SS povezana sa znacajno
vis$im porastom tezine u bolesnika koji nisu bili pretili kod
prijma (p=0,04). Prisutnost varijante L SERTPR je poveza-
na sa znacajno boljim odgovorom na terapiju mjerenim
prema ukupnoj kao i opcoj podljestvici PANSS (p<0,05),
dok je prisutnost varijante |, SERTin2 uzrokovala bolji tera-
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Association study of olanzapine-induced
weight gain and therapeutic response
with SERT gene polymorphisms in female

schizophrenic patients
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2University Department of Psychiatry, Zagreb University Hospital
Center, Zagreb, Croatia

Compared to typical antipsychotics, second generation
antipsychotics (SGA) have more acceptable side effect
profiles, and possibly broader symptom efficacy. How-
ever, weight gain as one of the most common adverse ef-
fects of treatment with atypical antipsychotics, especially
clozapine and olanzapine, is associated with numerous
medical problems, i.e. diabetes, cardiovascular disease,
malignant disease, and noncompliance, thus significantly
obstructing the therapeutic efficacy for schizophrenia.
The higher SGA affinity for serotonin system as compared
to typical antipsychotics leads to a conclusion that se-
rotonin system could be implicated in both therapeutic
effects and side effect spectrum. Serotonin transporter
(SERT) regulates the entire serotoninergic system through
modulation of extracellular serotonin concentrations.
SERT polymorphic allelic variations seem to be significant
for the SERT expression and function. Two polymorphic
regions of SERT gene: a 44-base-pair (bp) insertion/de-
letion polymorphism in the promoter region (SERTPR),
and a variable number of tandem repeats in second in-
tron (SERT-in2) have been characterized. The aim of this
study was to investigate the relationships between L/S
promoter (SERTPR) and I/s intron2 (SERTin2) genetic vari-
ants of SERT gene polymorphisms with olanzapine-in-
duced weight gain and treatment response in 94 female
schizophrenic patients treated with olanzapine for up to
3 months. SERT genotyping was performed by PCR meth-
od. Body mass index (BMI) was calculated in each patient
prior to olanzapine administration and three months af-
terwards. To assess and evaluate improvement of clinical
psychotic symptoms and therapeutic response to the an-
tipsychotic, all patients were rated using the Positive and
Negative Syndrome Scale (PANSS). Overall, the presence
of S SERTPR allelic variant and SS genotype was associ-
ated with a significantly greater weight gain in subjects
who were nonobese at the time of admission (p=0.04).
The presence of L SERTPR variant was associated with a
significantly better treatment response measured with
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pijski odgovor za samo neke simptome. Rezultati ukazuju
na geneticke ¢imbenike povezane s porastom tezine po-
taknutim olanzapinom i odgovorom na terapiju u shizo-
freni¢nih bolesnica.
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Frekvencija polimorfizma S311C gena
PON2 u bolesnika s kroni¢nim bubreznim
zatajenjem

Grdi¢ M', BariSi¢ K', Rumora L', Salamuni¢ I, Zani¢-Grubisic T,
Juretic D'

Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko
biokemijski fakultet, Zagreb, Hrvatska
2Klinicka bolnica Split, Split, Hrvatska

Genska obitelj za paraoksonazu (PON) smjestena je na
dugom kraku kromosoma 7g21.3-22.1 i predstavljena je s
tri gena (pon1, pon2 i pon3) koji kodiraju enzime djelatne
u zastiti organizma od oksidativnog stresa. Paraoksonaza
2 (PON2) prisutna je u gotovo svim ljudskim stanicama.
Smatra se da PON2 djeluje kao stani¢ni antioksidant te mu
se s tim u svezi pripisuje zastitni uc¢inak naspram razvoja
ateroskleroze. Najcecsi uoceni polimorfizam kodirajuce
regije pon2 gena je S311C kod kojega dolazi do zamjene
serina cisteinom na poziciji 311. Taj se polimorfizam po-
vezuje s povecanim rizikom od nastanka ateroskleroze.
Utvrdena je pojavnost polimorfizma S311C u populaciji
bolesnika s kroni¢nim zatajenjem bubrega koji su podvr-
gnuti hemodijalizi (n=160) i zdravih ispitanika (n=167) te
su dobiveni rezultati medusobno usporedeni. Prisutnost
polimorfizma S311C utvrdena je standardnim postup-
kom: Millerovom metodom izolirana je DNA iz pune krvi
ispitanika, a analiza genotipa provedena je postupkom
PCR-RFLP. Analiza polimorfizma gena pon2 kod bolesnika
s kroni¢nim bubreznim zatajenjem pokazala je slijedece
frekvencije: 88 (0,55) SS, 63 (0,39) CS, 9 (0,06) CC. U kon-
trolnoj skupini dobili smo vrlo sli¢ne frekvencije: 83 (0,50)
SS, 80 (0,48) CS, 4 (0,02) CC. Frekvencije alela kod bolesni-
ka s kroni¢nim bubreznim zatajenjem bile su 239 (0,75) za
alel Si 81(0,25) za alel C, a u kontrolnoj skupini 246 (0,74)
za alel S alel i 88 (0,26) za alel C. Na temelju rezultata y>-te-
sta zakljuceno je da ne postoji statisticki znacajna razlika
u distribuciji genotipa S311C (p=0,139) i frekvenciji alela
(p=0,831) izmedu bolesnika s kroni¢nim zatajenjem bu-
brega i zdravih dobrovoljaca.
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total PANSS and general PANSS subscale (p<0.05), while
the presence of | SERTiIn2 variant was associated with bet-
ter treatment response only in several items. These find-
ings identify genetic factors associated with olanzapine-
induced weight gain and treatment response in female
schizophrenic patients.
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The paraoxonase (PON) gene family, located on the long
arm of chromosome 7g21.3-22.1, includes three members
(pon1, pon 2, pon 3) that code for enzymes involved in the
protection against oxidative stress. Paraoxonase 2 (PON2)
is ubiquitously expressed in nearly all human tissues and
acts as a cellular antioxidant. Due to the reduction of
oxidative stress PON2 may also act as an antiatherogenic
enzyme. Common polymorphism of pon2 gene related
to the serine/cysteine substitution at position 311 (5311C)
has been reported to be associated with the high risk of
atherosclerosis. We determined S311C polymorphism of
pon2 gene in patients with chronic renal failure undergo-
ing hemodialysis (n=160) that have an increased risk of
developing atherosclerosis, and compared the results ob-
tained with a control group (n=167). For S311C polymor-
phism detection we used standard procedure: Miller’s
method for DNA isolation from whole blood, and PCR-
RFLP method for polymorphism analysis. The analysis of
pon2 S311C gene polymorphism in patients with chronic
renal failure showed the following frequencies: 88 (0.55)
SS, 63 (0.39) CS and 9 (0.06) CC. In the control group we
found rather similar frequencies: 83 (0.50) SS, 80 (0.48) CS
and 4 (0.02) CC. Allele frequencies in patients were 239
(0.75) for S allele and 81 (0.25) for C allele. In control group
we found the following allele frequencies: 246 (0.74) for
S allele and 88 (0.26) for C allele. According to statistical
evaluation by y*-test we concluded that there was no sig-
nificant difference in the distribution of S311C genotype
(p=0.139) and allele frequency (p=0.831) between chronic
renal failure patients and healthy controls.
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Analiza stanica bronhoalveolarnog lavata

proto¢nom citometrijom u sarkoidozi

Dobrosevic B, Fijacko V, Fijacko M, Pavela J, Cetina N

Odjel za medicinsku biokemiju, Klinicka bolnica Osijek, Osijek, Hrvatska

Limfocitozu u uzorku bronhoalveolarnog lavata (BAL)
nalazimo u virusnim infekcijama, alveolitisu, sarkoidozi i
idiopatskoj plu¢noj fibrozi (IPF). Analiza limfocitnih T-sta-
ni¢nih subpopulacija moze pomodi u razgranicavanju sar-
koidoze od ostalih bolesti. U vecini slucajeva sarkoidoze
glavninu T stani¢ne populacije ¢ine CD4+ stanice i pove-
¢an je omjer CD4/CD8 te se smatra da ovakav nalaz ima
dijagnosti¢ko znacenje za plu¢nu sarkoidozu. Limfociti u
BAL su analizirani proto¢nom citometrijom u svrhu odre-
divanja preciznog imunofenotipa, tj. povrsinskih biljega
(CD3, CD4, CD8) i omjera CD4/CD8 u populaciji bolesnika
sa sarkoidozom (n=26). Radi usporedbe nalaza dobive-
nih u sarkoidozi analizirali smo i skupinu bolesnika s IPF
(n=14). Panel za imunofenotipizaciju limfocita sastojao
se od FITC-CD3/PE-CD19, FITC-CD3/PE-CD4, FITC-CD3/PE-
CD8, FITC-CD45/PE-CD14 i negativne kontrole FITC-IgG1/
PE-lgG2a. Primijenjena je direktna imunofluorescentna
metoda dvostrukog bojenja po standardnom protokolu.
Obojene stanice smo analizirali na proto¢nom citometru
(FACSCalibur, BD). Analizirano je 10000 stanica po uzor-
ku. Rezultati su izrazeni kao postotak pozitivnih limfocita
unutar limfocitne populacije. U uzorcima bolesnika sa sar-
koidozom zabiljezili smo znacajan (p<0,05) porast CD3 i
CD4 uz pad CD8. IPF pokazuje suprotnu tendenciju. Vise
vrijednosti omjera CD4/CD8 (8,89+7,06) su zabiljezene
kod bolesnika sa sarkoidozom u usporedbi s bolesnicima
s IPF (0,86+0,75). Imunofenotipizacija limfocita u BAL od
velikog je znacenja za diferencijalnu dijagnostiku plu¢nih
bolesti kao $to su sarkoidoza i idiopatska plu¢na fibroza.
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lavage cells in sarcoidosis
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Bronchoalveolar lavage (BAL) hyperlymphocytosis,
observed in viral infections, alveolitis, sarcoidosis and
idiopathic pulmonary fibrosis (IPF), may involve differ-
ent T cell subsets. CD4+ cells represent the major T cell
subset in most cases of sarcoidosis, and demonstration
of an increased CD4/CD8 ratio has been proposed as a
diagnostic tool for pulmonary sarcoidosis. BAL lympho-
cytes were analyzed by flow cytometry to determine cell
surface markers (CD3, CD4, CD8) and CD4/CDS8 ratio in a
population of patients with sarcoidosis (n=26). A group
of IPF patients (n=14) were included to compare the find-
ings in sarcoidosis. The staining panel for lymphocyte
typing included FITC-CD3/ PE-CD19, FITC-CD3/ PE-CD4,
FITC-CD3/ PE-CD8, FITC-CD45/ PE-CD14 and negative
control FITC-lgG1/ PE-IgG2a (BD). An two-color direct im-
munofluorescence assay was performed using a standard
protocol. Stained cells were analyzed on a flow cytom-
eter (FACSCalibur, BD). A total of 10000 cells per sample
were analyzed. Results were expressed as percentage of
positive lymphocytes within the lymphocyte population.
Both CD3 and CD4 were significantly (p<0.05) increased
with decreasing CD8 in sarcoidosis, while IPF showed a
reverse tendency. A higher CD4/CD8 ratio (8.89+7.06) was
detected in patients with sarcoidosis than in those with
IPF (0.86+0.75). The phenotyping of lymphocytes in BAL
fluid is of special value in the differential diagnosis of lung
disorders such as sarcoidosis and IPF.
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astmaticnih i neastmaticnih bolesnika
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Velik broj bolesnika s kroni¢nim rinosinusitisom (CRS) pati
od respiracijskih alergija. Aktivacija eozinofilne, mastocit-
ne i neutrofilne stani¢ne aktivnosti dokazana je u mukozi
sinusa kod CRS unato¢ tome $to se radi o gornjim disnim
putovima. Eozinofilna upala je u sinusnoj sluznici najizra-
Zenija kada postoji bolest jedinstvenih gornjih i donjih
disnih putova (united airways disease). Namjera je bila us-
porediti stani¢ne biljege eozinofila (ECP), mastocita (trip-
taze) i neutrofila (MPO) u sinusnom ispirku kod bolesnika
sa CRS i onih s astmom + CRS prije i nakon endosinusne
terapije antibiotikom i steroidom. Skupinu astmaticara
¢inilo je 19 bolesnika s astmom + CRS, a skupinu neas-
tmaticara 17 bolesnika sa CRS bez astme (alergicari i nea-
lergicari ukljuceni u skupinu). Bolesnici su bili podvrgnuti
7-dnevnoj terapiji 40 mg gentamicina i 2 mg deksameta-
zona po sinusu. Terapija i uzimanje sinusnog ispirka (5 mL
fizioloske otopine) provedeni su kroz polietilensku cjevci-
cu umetnutu antralnom punkcijom u lokalnoj anesteziji.
Sinusni ispirci uzeti sinuskopski 2 sata su stajali na sobnoj
temperaturi, centrifugirani 10 min na 1000 G te smrznuti
na -20 °C. Mjerenje ECP, MPO i triptaza izvrseno je fluo-
roenzim imuno metodom, prema standardnim uputama
za serumsku detekciju (ImmunoCAP, Phadia, Svedska).
Nakon terapije astmatic¢ara ECP se znacajno smanjuje, sa
64+72,22 na 19,04+32,67 ng/L, ali se u skupini CRS povisu-
je s 25,36+61,77 na 48,34+72,2 pg/L. Vrijednosti triptaze
kod astmaticara znacajno se smanjuju s 15,64+30,89 na
2,31£2,66 pg/L, ali i u skupini CRS s 11,07 na 9,02+24,58
pg/L. MPO se mijenja s 456,0+488,0 na 277,08+95,12 ng/L
kod astmaticara, te s 364,0+802,0 na 488,59+741,83 u bo-
lesnika s CRS. ECP i MPO su bili znacajno visi u sinusnom
ispirku astmaticara prije terapije, dok triptaze ne pokazu-
ju znacajnu razliku izmedu skupina. Astmaticari sa CRS
pokazuju znacajno visu aktivaciju eozinofila i mastocita
u sinusnoj mukozi od neastmaticara sa CRS. Endosinusna
terapija steroidima i antibioticima ucinkovita smanjuje lo-
kalnu eozinofilnu i mastocitnu aktivaciju kod astmaticara,
te mastocitnu stani¢nu aktivaciju jedino kod neastmatica-
ra sa CRS. Endosinusna terapija nema ucinka na neutrofil-
nu aktivnost.

E-mail: zeljka.bukovec@zg.t-com.hr
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Cellular markers in sinus fluid of asthmatic

and non-asthmatic patients

Bukovec Z, Kalogjera L, Vagic D, Drvis P
Sestre milosrdnice University Hospital, Zagreb, Croatia

Significant proportions of patients with chronic rhinosi-
nusitis (CRS) suffer from respiratory allergy. Activation of
eosinophils, mastocytes and neutrophils has been demon-
strated in sinus mucosa in patients with CRS, despite evi-
dence of lower airways disease. Eosinophilic inflammation
in sinus mucosa is most pronounced in the presence of up-
per and lower airways disease (united airways disease). The
study was so designed as to compare cellular markers of
eosinophils (ECP), mastocytes (tryptase), and neutrophils
(MPQ) in sinus fluid between patients with CRS and those
with asthma + CRS before and after endosinusal treatment
with antibiotic and steroid for 7 days. Asthma group con-
sisted of 19 asthmatics with asthma + CRS, and the group of
non-asthmatics consisted of 17 patients with CRS without
asthma (allergic and nonallergic included in both groups).
Patients received 7-day treatment with 40 mg gentamicin
and 2 mg dexamethasone per sinus. Therapy was adminis-
tered and sinus lavage (5 mL of saline) performed through
polyethylene tubes inserted by antral puncture under lo-
cal anesthesia. Sinus samples were obtained by sinoscopy,
stored at room temperature for 2 hours, centrifuged for 10
minutes at 1000 G, and stored at -20 °C. Samples were ana-
lyzed according to standard instructions for serum samples
by fluoroenzyme immunoassay (ImmunoCAP, Phadia, Swe-
den). After the treatment, ECP decreased significantly from
64+72.22 to 19.04+32.67 ug/L in asthmatics, but increased
insignificantly from baseline 25.36+£61.77 to 48.34+72.20
pg/L in CRS group. Tryptase levels decreased significantly
from 15.64+30.89 to 2.31£2.66 ug/L in asthmatics and from
11.07 to 9.02+24.58 pg/L in CRS group. MPO changed from
456.0 +488.0 to 277.08+95.12 f ug/L in asthmatics and from
364.0+802.0 to 488.59+741.83 ug/L in CRS patients. ECP
(p<0.0001) and MPO (p<0.01) at baseline were significantly
higher in the asthma group, while tryptase showed no
significant between-group difference. In both groups, ECP
and MPO demonstrated significant correlation at baseline.
Accordingly, asthmatics with CRS show a significantly
higher activation of eosinophils and mastocytes in sinus
mucosa than non-asthmatics with CRS. Endosinusal treat-
ment with steroid and antibiotic is effective in reducing
local eosinophil and mastocyte activation in asthmatics,
but influence mast cells only in CRS non-asthmatics. Endo-
sinusal treatment has no effect on neutrophils.

E-mail: zeljka.bukovec@zg.t-com.hr
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Interleukin-8 (IL-8) i interleukin-10 (IL-10) u
bronhoalveolarnom lavatu (BAL) u bolesnika
sa sarkoidozom: korelacija s klinickim

parametrima

Fijacko M", Fijacko V2, Dobrosevi¢ B!, Pavela J', Cetina N'

'Odjel za medicinsku biokemiju, Klini¢ka bolnica Osijek, Osijek, Hrvatska
2Qdjel za plucne bolesti, Klini¢ka bolnica Osijek, Osijek, Hrvatska

Sarkoidoza je sistemska granulomatozna bolest obilje-
Zena nakupljanjem T stanica i makrofaga. Razni citoki-
ni mogu imati klju¢nu ulogu u aktivaciji T stanica i ma-
krofaga, a time i u stvaranju granuloma. Cilj rada bio je
istraziti koncentracije proupalnih interleukina-8 (IL-8) i
antiupalnih interleukina-10 (IL-10) u bronhoalveolarnom
lavatu (BAL) bolesnika s plu¢nom sarkoidozom (PS) i kore-
lirati ih s klinickim parametrima. U rad je bilo uklju¢eno 17
bolesnika s plu¢énom sarkoidozom (3 muskarca i 14 Zena,
dob 34-61 godina). Koncentracije IL-8 i IL-10 izmjerene su
metodom ELISA (R&D Systems). BAL je ucinjen pomocu 4
x 50 mL sterilne fizioloske otopine. Svi su bolesnici imali
limfocitozu u BAL (36,1+21,2%) i porast omjera CD4/CD8
(8,42+7,13). I1L-8 i IL-10 izmjereni su u svih bolesnika. Nade-
na je statisticki znacajna korelacija izmedu ovih dvaju cito-
kina i biljega ostecenja tkiva: za IL-8 pozitivna s alkalnom
fosfatazom na razini statisticke znacajnosti p<0,05, a za IL-
10 negativna s albuminom na razini statisticke znacajnosti
p<0,05. Statisticki znacajna korelacija na razini statisticke
znacajnosti p<0,01 nadena je izmedu koncentracije IL-8 i
interleukina-1 beta (IL-1 beta), kao i tumor nekrotskog fak-
tora alfa (TNF alfa). Medutim, statisticki znacajna negativ-
na korelacija na razini statisticke znacajnosti p<0,05 nade-
na je izmedu IL-10 i angiotenzin konvertiraju¢eg enzima
(ACE). Rezultati pokazuju da lokalno stvoreni IL-8 i IL-10 u
pluénoj sarkoidozi koreliraju s aktivnos¢u ove granuloma-
tozne plucne bolesti.

E-mail: fijacko.mirjana@kbo.hr
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Interleukin-8 (IL-8) and interleukin-10 (IL-10)
in bronchoalveolar lavage (BAL) of patients
with sarcoidosis: correlation with clinical

parameters

Fijacko M", Fijacko V2, Dobrosevi¢ B', Pavela J', Cetina N'

'Department of Medical Biochemistry, Osijek University Hospital, Osijek,
Croatia

2Department of Lung Diseases, Osijek University Hospital, Osijek,
Croatia

Sarcoidosis is a systemic granulomatous disease charac-
terized by accumulation of T cells and macrophages. Vari-
ous cytokines may play crucial roles in the activation of T
cells and macrophages, and thereby in the formation of
granulomas. The aim of the study was to investigate the
levels of proinflammatory interleukin-8 (IL-8) and anti-
inflammatory interleukin-10 (IL-10) in bronchoalveolar
lavage (BAL) of patients with pulmonary sarcoidosis (PS),
and to correlate them with clinical parameters. The study
included 17 patients with pulmonary sarcoidosis (PS; 3
male and 14 female, age 34-61). The concentrations of IL-8
and IL-10 were measured by ELISA method (R&D Systems).
BALF was performed with 4 x 50 mL sterile saline solution.
All patients presented BAL lymphocytosis (36.1£21.2%)
and an increase of CD4/CD8 ratio (8.42+7.13). IL.-8 and
IL-10 were detected in all patients. These cytokines cor-
related with the markers of tissue damage: IL-8 positively
(p<0.05) with alkaline phosphatase, and IL-10 negatively
(p<0.05) with albumin. A strong correlation (p<0.01) was
found between the concentration of IL-8 and interleukin-
1 beta (IL-1 beta) as well as tumor necrosis factor alpha
(TNF alpha). Moreover, IL-10 showed negative correlation
(p<0.05) with ACE. These results suggested that locally
derived IL-8 and IL-10 in PS correlated with the activity of
this granulomatous lung disease.

E-mail: fijacko.mirjana@kbo.hr
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Imunofenotipizacija stanica citoloskog

punktata metodom protocne citometrije

Kardum-Paro MM?, Siftar Z', Siftar Z', Kardum-Skelin 12, Sudterci¢ D?,
Flegar-Mestri¢ Z', Jaksi¢ B!

Zavod za klinicku kemiju, KB Merkur, Zagreb, Hrvatska
2Klinika za unutarnje bolesti, KB Merkur, Zagreb, Hrvatska

Citoloski punktat limfnog c¢vora predstavlja suspenziju
stanica, ali i nerutinski, specifican heterogeni analiticki
uzorak ¢ija je primjena u dijagnostici limfadenopatija naj-
¢edce ogranicena nedostatnim brojem stanica uzorka. Cilj
je bio analiticki i dijagnosticki evaluirati metodu proto¢-
ne citometrije, odrediti prikladnost citoloskog punktata
limfnog ¢vora za analizu, ocijeniti ucinkovitost literatur-
nih grani¢nih vrijednosti omjera lakih lanaca, a moguce
latentne povezanosti prikazati matematickim modelom.
Citoloski punktati limfnog ¢vora (n=245) dobiveni aspi-
racijom analizirani su metodom protoc¢ne citometrije u
Zavodu za klinicku kemiju KB Merkur potvrdenom prema
medunarodnom standardu 15S0:9001:2000. Analitickom
procjenom (prema preporukama Instituta za klini¢ko- la-
boratorijske standarde NCCLS) je odredena nepreciznost,
netoc¢nost, linearnost i donja granica detekcije. Dijagno-
sticka osjetljivost i specifi¢nost, pozitivna (PPV) i negativ-
na (NPV) prediktivna vrijednost metode protocne citome-
trije su odredene eksplorativhom statistikom neuronske
mreze programske potpore Statistica Version 6. Klasifi-
kacijom podataka metodom stabla odlucivanja izgraden
je matematicki model predvidanja dijagnoze. Kontrola
ispravnosti optickog i proto¢nog sustava citometra, kvali-
tete reagensa, monoklonskih protutijela i specifi¢cnih ana-
litickih uvjeta bila je dio unutarnje kontrola kvalitete. Za
kontrolu pouzdanosti analitickih rezultata primijenjena
je medunarodna nezavisna procjena rezultata UKNEQAS.
Prema kriteriju odgovarajuceg broja leukocita (0,35x10°/
L) iz analize su izuzeta 72 (22%) citoloska punktata. Ne-
preciznost mjernog instrumenta je iznosila do 7%, a ne-
to¢nost do 10%. Odredena je dijagnosticka osjetljivost
(82%), specificnost (72%), PPV (93%) i NPV (48%) metode
proto¢ne citometrije. Primjena jaceg kriterija odredivanja
klonalnosti limfocita B smanijila je osjetljivost, a poveca-
la specificnost metode. Pouzdanost analitickih rezultata
potvrdena je zadovoljenjem svih medunarodnih kriterija
prihvatljivosti. Zakljuceno je kako standardizacija metode
proto¢ne citometrije prema radnim protokolima osigu-
rava pouzdanost analiti¢kih rezultata u citoloSkom pun-
ktatu limfnog ¢vora. Potencijalna primjena i u¢inkovitost
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Immunophenotyping of fine needle aspirate

cells by flow cytometry method

Kardum-Paro MM, Siftar Z', Siftar Z', Kardum-Skelin 2, Suster¢i¢ D?,
Flegar-Mestri¢ Z', Jaksi¢ B!

'Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

2University Department of Medicine, Merkur University Hospital,
Zagreb, Croatia

Fine-needle aspirate (FNA) represents a suspension of
lymph node cells but also a nonroutine, specific and
heterogeneous analytical specimen the use of which is
usually limited by the inadequate number of cells for the
flow cytometry method (FCM). The aim of the study was
to perform critical analytical and diagnostic evaluation
of FCM, to assess the adequacy of FNA for FCM analysis,
to evaluate the usefulness of the light chain ratio bor-
derline values reported in the literature, and to present
the possible associations as a mathematical model. Upon
collection, 245 FNA specimens were analyzed by FCM at
Department of Clinical Chemistry, Merkur University Hos-
pital, certified according to 1SO:9001:2000. Brief analytical
evaluation (imprecision, inaccuracy, linearity and lower
detection limit) was done according to the evaluation
guides of the Clinical and Laboratory Standards Institute
(NCCLS). Diagnostic specificity and sensitivity as well as
positive (PPV) and negative (NPV) predictive value of the
FCM were determined using explorative statistics of the
neural network (Statistica Version 6). Using the classifi-
cation tree method for the classification of input data, a
mathematical model of diagnosis prediction was gener-
ated. The instrument quality control assurance of the op-
tic and fluid system, reagents and monoclonal antibodies
as well as specific analytical control were performed.
The reliability of our analytical results was evaluated by
UKNEQAS independent international external quality
control. According to the criteria of FNA leukocyte count
(0.35x10°/L), 72 (22%) FNA specimens were excluded from
further analysis. For all parameters of the instrument
(Coulter EPICS-XL), imprecision and inaccuracy were 7%
and 10%, respectively. Diagnostic sensitivity, specific-
ity, PPV and NPV for FCM were 82%, 72%, 93% and 48%,
respectively. The use of the literature light chain ratio
borderline values reduced diagnostic sensitivity but in-
creased diagnostic specificity of FCM. Standardization of
FCM in nonroutine, specific and heterogeneous analytical
specimens like FNA is possible due to the sample prepara-
tion protocols and instrument quality control assurance.
In routine classification of new data, the use of the gener-
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izgradenog matematickog modela u klasifikaciji novih
podataka i svakodnevnom rutinskom radu predstavljala
bi krajnji rezultat istrazivanja i unaprjedenje klasifikacije
limfadenopatija.

E-mail: mariana.kardum@zg.htnet.hr

P17-5
Empirijska metoda konverzije rezultata
dvaju dijagnostickih testova za anti-CMV

IgG protutijela

Kirin¢i¢ D', Zombori D?

"Nastavni zavod za javno zdravstvo Primorsko-goranske zupanije,
Rijeka, Hrvatska
2Filozofski fakultet, Rijeka, Hrvatska

Odredivanje citomegalovirus imunoglobulina G (IgG) ima
za cilj pracenje imunog statusa bolesnika, dok pracenje
promjene aktivnosti titra IgG protutijela tijekom bolesti
znacajno doprinosi postavljanju dijagnoze infekcije ovim
virusom. Zbog nepostojanja medunarodnog standarda
tesko je uskladiti i usporediti rezultate razlicitih proizvo-
daca, pa je tako otezana i longitudinalna procjena nalaza,
$to je od iznimne vaznosti u serodijagnostici. Neusporedi-
vost rezultata dvaju proizvodaca koji izrazavaju rezultate
u razli¢itim jedinicama (metode Abbott AXSYM CMV IgG
i Behring Enzygnost AntiCMV/IgG) predstavlja ozbiljnu
prepreku u racionalnoj dijagnostici infekcije ovim virusom
i postavljanju dijagnoze. Razlog za prelazak s jednog dija-
gnostickog sustava na drugi moze biti financijske naravi,
zbog prestanka proizvodnje pojedinog reagensa, parni
serum za usporednu analizu nije dostupan ili pak treba
usporediti rezultate razlic¢itih laboratorija. Predlazemo
dvije empirijske formule utemeljene na linearnoj regresiji,
prema kojima je moguca pretvorba vrijednosti metoda
i medusobna usporedba rezultata sa zadovoljavaju¢com
precizno$¢u. Analizirali smo 38 seropozitivnih uzoraka
metodama Abbott AXSYM CMV IgG i Behring Enzygnost
AntiCMV/IgG. Nakon logaritamske transformacije na
osnovi 10 izvornih vrijednosti provedene su dvije linear-
ne regresijske analize uz izracun jednadZba pravca regre-
sije i visine Pearsonovog koeficijenta korelacije. Medijan
i raspon vrijednosti u jedinicama AU/mL prema metodi
Abbotta iznosili su: M=183,5 (30-821), a vrijednosti titra
prema metodi Behringa iznosili su: M=7486 (352-67675).
Vrijednost korelacijskog koeficijenta izmedu transformira-
nih vrijednosti metoda iznosila je 0,87 (95%Cl: 0,76-0,93),
p<0,001. Obrazac za preracunavanje vrijednosti titra do-

Immunology

ated mathematical model may present the latest research
result in the classification of lymphadenopathies.

E-mail: mariana.kardum@zg.htnet.hr

P17-5
Empirical method for conversion of results
obtained by two anti-CMV IgG diagnostic

tests

Kirinci¢ D', Zombori D?

Teaching Institute of Public Health of the Primorje-Gorski Kotar County,
Rijeka, Croatia
2School of Liberal Arts, Rijeka, Croatia

Determination of cytomegalovirus (CMV) immunoglobu-
lin G (IgG) serves for monitoring patient immune status,
whereas monitoring of changes in IgG titer activity dur-
ing the course of disease helps in making the diagnosis
of CMV infection. Because international standards are
lacking, comparison of the results of diagnostic tests
from different manufacturers is very difficult or impos-
sible. Longitudinal asessment, which is of paramount
importance in serodiagnosis, is thus greatly hampered.
The impossibility to compare the results obtained by the
methods developed by different manufacturers (Abbott
AXSYM CMV IgG and Behring Enzygnost AntiCMV/IgG
method) presents a serious obstacle for rational diagno-
sis of CMV infection. There are many potential reasons
for switching diagnostic systems in use, e.g., inadequate
resources, the manufacture of a particular reagent may
be stopped, paired serum may be missing, or one may
simply need to compare results from different laborato-
ries. We propose two empirical formulas for conversion
between values obtained by the two methods, based on
linear regression technique and with a satisfactory level
of conversion precision. We analyzed 38 seropositive
samples with both Abbott AxXSYM CMV IgG and Behring
Enzygnost AntiCMV/IgG methods. After the original re-
sults had been log(10)-transformed, two separate linear
regression analyses were performed. The corresponding
regression line equations and Pearson correlation coeffi-
cient were calculated. The median and range of values in
AU/mL obtained by Abbott method were: M=183.5 (30-
821), and titer values obtained by Behring method were:
M=7486 (352-67675). Correlation coefficient between the
log-transformed values was r=0.87 (95%Cl: 0.76-0.93),
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bivenih metodom Behringa u priblizne vrijednosti AU/mL
prema metodi Abbotta glasi 10/(1,255+1,136*log(10)X).
Obrnuti obrazac za izra¢un vrijednosti titra iz AU/mL glasi
10/\(-0,282+0,664*Log(10)X). Visoki koeficijent korelacije
ukazuje na jaku statisticku povezanost vrijednosti dobive-
nih u razli¢itim analitickim sustavima. PredloZene formule
za konverziju omogucuju longitudinalnu procjenu nalaza
u slucajevima kada serum nije moguce usporedno analizi-
rati istom metodom. Bez obzira na Sirinu granica regresije,
klini¢ki je znac¢ajno najmanje dvostruko povecanje aktiv-
nosti protutijela, $to izlazi iz granica pogreske regresije.

E-mail: dk@vip.hr

P17-6
Usporedba dviju metoda odredivanja

imunoglobulina
Mladina B, Dujmov |, Cepi¢ K, Supe Domic D, Ivelja N

Klinicka bolnica Split, Split, Hrvatska

Odredivanje koncentracije imunoglobulina daje vaznu in-
formaciju o humoralnom imunom statusu.

Cilj ovoga rada bio je usporediti rezultate dobivene uspo-
rednim odredivanjem imunoglobulina G, imunoglobuli-
na A i imunoglobulina M dvjema imunokemijskim meto-
dama: imunonefelometrijski i imunoturbidimetrijski. Kon-
centracije imunoglobulina odredili smo u istim uzorcima
seruma nasumce odabranih bolesnika (n=45) reagensima
dvaju proizvodaca: imunonefelometrijski (Dade Behring,
nefelometar ProSpec) i imunoturbidimetrijski (Abbott,
biokemijski analizator Architect c8000). Ispitivanje je obu-
hvatilo nepreciznost izdana u dan, neto¢nost i usporedna
odredivanja. Mjerene su koncentracije imunoglobulina
G, imunoglobulina A i imunoglobulina M. Za odredivanje
nepreciznosti iz dana u dan i neto¢nosti primijenjeni su
kontrolni serumi (kod imunonefelometrijskog odrediva-
nja NIT Protein Control M tvrtke Dade Behring i kod imu-
noturbidimetrijskog Precinom U tvrtke Roche). Dobiveni
rezultati usporednih odredivanja statisti¢ki su obradeni
neparametrijskom linearnom regresijskom analizom po
Passingu i Babloku. Nepreciznost iz dana u dan odredena
je mjerenjem imunoglobulina u kontrolnom serumu kroz
25 dana. Koeficijent varijacije dobiven imunonefelome-
trijskim mjerenjem iznosi za I9G 3,9%, IgA 4,1%, IgM 4,3%,
a imunoturbidimetrijskim mjerenjem za IgG 4,4%, IgA
4,2%, IgM 5,1%. Odredivanjem neto¢nosti s kontrolnim
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p<0.001. The formula for converting the values of titer
derived by Behring method into approximate values of
AU/mL is: 10A(1.255+1.136*log(10)X), where X may be any
value within the range. The inverse formula for convert-
ing AU/mL to titer is: 10A(-0.282+0.664*Log(10)X). The
high correlation coefficient indicates strong statistical
correspondence between transformed values across
two different analytical systems and different units. The
proposed conversion formula allows for longitudinal as-
sessment in cases when serum analysis in parallel with
the same method is not possible. Regardless of the re-
gression uncertainity limits, at least twofold increase of
antibody activity is clinically relevant, which is beyond
the regression confidence intervals.

E-mail: dk@vip.hr

P17-6
Comparison of two methods of

immunoglobulin determination
Mladina B, Dujmov |, Cepi¢ K, Supe Domi¢ D, Ivelja N

Split University Hospital, Split, Croatia

Quantitative determination of immunoglobulins pro-
vides important information on the humoral immune
status. The aim of the study was to compare the results
obtained by immunoglobulin G, immunoglobulin A
and immunoglobulin M determination by two immu-
nochemistry methods, immunonephelometric and im-
munoturbidimetric methods. Immunoglobulin concen-
trations were determined in the same serum samples
of randomly selected patients (n=45) using two assays
for determination of immunoglobulins in serum: im-
munonephelometric (Dade Behring, Nephelometer Pro
Spec) and immunoturbidimetric (Abbott, Architect c8000
biochemistry analyzer). Day-to-day imprecision, inaccu-
racy and correlation were determined. Immunoglobulin
G, immunoglobulin A and immunoglobulin M concen-
trations were also measured. Day-to-day imprecision
and inaccuracy were measured using control serum (im-
munonephelometrically by N/T Protein Control M, Dade
Behring, and immunoturbidimetrically by Precinorm U,
Roche). Results of these parallel determinations were sta-
tistically processed by use of nonparametric linear regres-
sion Passing-Bablok analysis. Day-to-day imprecision was
determined by measuring immunoglobulins in control
serum over 25 days. The coefficients of variation yielded
by immunonephelometric determination were for IgG
3.9%, IgA 4.1% and IgM 4.3%, whereas those recorded
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serumima dobivene su vrijednosti kod nefelometrijskog
odredivanja za 19G 6,4%, IgA 1,9%, IgM 1,24%, a kod imu-
noturbidimetrijskog odredivanja za IgG 4,3%, IgA 1,3%,
IgM 2,9%. Usporedbom rezultata dobivenih na nefelome-
tru i biokemijskom analizatoru dobiveni su koeficijenti ko-
relacije za 19G r=0,9882; za IgA r=0,9953; za IgM r=0,9933.
Odredivanjem imunoglobulina imunonefelometrijski i
imunoturbidimetrijski dobili smo rezultate koji su uspo-
redivi i ukazuju da su obje metode prihvatljive za rutinski
rad.

E-mail: bmladina@net.hr
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Citokini su vazni bioloski ¢imbenici u regulaciji imuno-
reaktivnosti i patofiziologiji raznih infektivnih bolesti, te
bolesti uzrokovanih upalom, poremecajem stani¢nog ra-
sta i stvaranja novih krvnih Zila. Mjerenjem pojedinacnih
citokina enzimoimunotestom (ELISA) opazena je povise-
na koncentracija razli¢itih proupalnih citokina u plazmi
bolesnika s teskim infekcijama, autoimunim bolestima i
nekim karcinomima. Otuda i zanimanje za ispitivanje mo-
guce dijagnosticke i prognosticke vrijednosti proupalnih
citokina u raznim bolestima. Nove tehnologije, kao $to su
mikrokuglice ili mikrocipovi s monoklonskim antitijelima
specifi¢tnim za razne citokine, omogucuju istodobno do-
kazivanje vise razlicitih citokina u istom uzorku plazme.
U istrazivanju smo rabili mikrocip s dvanaest razlicitih ci-
tokina i ¢imbenika rasta. Koncentraciju citokina u plazmi
odredili smo u 11 novorodencadi s razlicitim bakterijskim
infekcijama, 7 novorodencadi s raznim urodenim grjes-
kama bez popratne infekcije, te u 7 odraslih bolesnika s
raznim histoloskim tipovima i lokalizacijama karcinoma.
Razinu proupalnih citokina odredili smo mikroc¢ipom koji
omogucuje istodobno mjerenje IL-2, IL-4, IL-6, IL-8, IL-10,
VEGF, IFN-gama, TNF-alfa, IL-1 alfa, IL-1 beta, MCP-1 i EGF.
Koncentracija kemokina IL-8 i MCP-1 povisena je u svih is-
pitanika. PoviSena je i koncentracija IL-6 i TNF-alfa u 75%
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by immunoturbidimetric determination were IgG 4.4%,
IgA 4.2% and IgM 5.1%. Determination of inaccuracy with
control serum by immunonephelometric method yielded
the following values: IgG 6.4%, IgA 1.9% and IgM 1.24%,
and with immunoturbidimetric method IgG 4.3%, IgA
1.3% and IgM 2.9%. Comparison of the results obtained
by these two analyses (nephelometer and biochemistry
analyzer) produced the following correlation coefficients:
IgG r=0.9882, IgA r=0.9953 and IgM r=0.9933. The results
obtained by immunonephelometric and immunoturbi-
dimetric assays show that both methods are comparable
and acceptable for routine work.

E-mail: bmladina@net.hr
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Cytokines are major biologic factors in the modulation of
immune responses and in the pathophysiology of various
infections and diseases related to inflammation, growth
deregulation and vascular remodeling. Determination of
a single cytokine by ELISA has shown elevated concentra-
tions of various proinflammatory cytokines in plasma of
patients with serious infections, autoimmune diseases
and cancer. These data motivated further investigations
to determine the possible diagnostic and prognostic
value of proinflammatory cytokine measurement. New
technologies such as microbeads or biochip array plat-
form with monoclonals specific for various cytokines al-
low for simultaneous detection of multiple cytokines in
the same plasma sample. In this study, we used a biochip
array platform for proinflammatory cytokine determina-
tion in the plasma of newborn infants and adults with
cancer. Plasma cytokine levels were determined in 11
newborns with various bacterial infections, 7 infants
without infection, and 7 adults with different histologic
types and localization of cancer. Plasma cytokine levels
were evaluated by biochip array for simultaneous detec-
tion of IL-2, IL-4, IL-6, IL-8, IL-10, VEGF, IFN-gamma, TNF-
alfa, IL-1 alfa, IL-1 beta, MCP-1 and EGF. Plasma levels of
IL-8 and MCP-1 chemokines were elevated in all patients.
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ispitanika. Nasuprot tome, razina IL-1 alfa i IL-1 beta nije
bitno povisena (0-28%). Koncentracija ostalih citokina
(IL-4, IL-10, VEGF, EGF, IFN-gama) sporadic¢no je povisena
samo u nekih ispitanika (0-40%), s iznimkom IL-2 koncen-
tracija kojega je povisena u oko 85% ispitanika. Navedeni
rezultati pokazuju kako istodobno dokazivanje brojnih ci-
tokina moze biti vrlo informativno, ali interpretativno vrlo
slozeno.

E-mail: tanja18@email.htnet.hr
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Usporedivanje testa AtheNA Multi-Lyte ANA
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Salamunic I, Paukovi¢ Sekuli¢ B, Galetovic A, Bilopavlovi¢ N

Odjel za medicinsku laboratorijsku dijagnostiku, Klinicka bolnica Split,
Split, Hrvatska

Laboratorijski testovi koji se rabe u obradi bolesnika s au-
toimunim bolestima sluze za dijagnosticiranje bolesti, kli-
ni¢ko pracenje bolesnika i procjenu uspjesnosti lijecenja.
Test AtheNA Multi-Lyte ANA rabi metodu homogene flu-
oroimunokemije gdje su polistirenske kuglice oblozene s
vise razli¢itih antigena. Stoga ovaj test sluzi za polukvanti-
tativno dokazivanje IgG klase antitijela za SS-A, SS-B, Sm,
RNP, Scl-70, Jo-1, centromera i histona, te za kvantitativno
dokazivanje IgG klase antitijela na dsDNA i kvalitativho
dokazivanje IgG klase antitijela na ANA. Cilj rada je bio us-
porediti test AtheNA Multi-Lyte ANA s konvencionalnim
metodama indirektne imunofluorescencije (IIF) i enzimi-
munoanalize (ELISA) koje rabimo u nasem svakodnevnom
radu. Analizirali smo 152 uzorka seruma zaprimljenih u la-
boratorij sa zahtjevima za odredivanje slijedecih antitijela:
97 ANA, 59 SS-A, 56 SS-B, 11 Sm, 9 Sm/RNP, 39 Scl-70, 17
Jo-1, 39 dsDNA, 16 histona i 19 centromera bez obzira na
dijagnozu. Svi uzorci usporedno su odredivani i mjereni
testom AtheNA Multi-Lyte ANA (Zeus Scientific, Inc.) na
instrumentu Luminex 100 IS, komercijalnim testom ANA
Hep-2 (BioSystems) na fluorescentnom mikroskopu, ko-
mercijalnim testom ELISA za dokazivanje ENA antitijela
(SS-A, SS-B, Sm, Sm/RNP, Scl-70, Jo-1), dsDNA (Hycor test)
te histona i centromera (DiaSorin) na automatskom ana-
lizatoru miniBos, Biomedica. Svaki pojedinac¢ni rezultat
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Elevated concentrations of IL.-6 and TNF-alfa were found
in 75% of infants and adults. At the same time, the con-
centrations of IL-1 alfa and IL-1 beta were not significantly
elevated (0-28%). Plasma levels of other cytokines (IL-4,
IL-10, VEGF, EGF, IFN-gamma) were only sporadically el-
evated (0-40%), with the exception of IL-2. Plasma levels
of this cytokine were elevated in 85% of patients. These
data suggest that simultaneous determination of mul-
tiple proinflammatory cytokines and growth factors by
biochip array may be very informative but very complex
in terms of interpretation.

E-mail: tanja18@email.htnet.hr
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Measurement of autoantibodies provides supporting
evidence in the diagnosis and monitoring of systemic
autoimmune diseases. The AtheNA Multi-Lyte ANA Test
System (Zeus Scientific, Inc.)) is a homogeneous, multi-
plexed, fluorescence-based microparticle immunoassay
intended for semi-quantitative detection of IgG class
antibody to 8 separate analytes (SS-A, SS-B, Sm, RNP,
Scl-70, Jo-1, centromere B and histone), quantitative de-
tection of IgG class antibody to dsDNA, and qualitative
detection of IgG class antibody to ANA in human serum.
The objective of this study was to determine the perfor-
mance of the AtheNA Multi-Lyte ANA test relative to the
established, commercial indirect immunofluorescence
(IIF) and enzyme-linked immunosorbent assay (ELISA)
currently in use in our laboratory. The study population
consisted of 152 serum specimens referred to our labora-
tory for autiommune testing: 97 ANA requests, 59 SS-A,
56 SS-B, 11 Sm, 9 Sm/RNP, 39 Scl-70, 17 Jo-1, 39 dsDNA, 16
histone and 19 centromere. Diagnosis was not included
in the study. All specimens were tested on the AtheNA
Multi-Lyte ANA Test System and a multitude of conven-
tional immunoassays including commercial ANA Hep-2
test systems (BioSystems), commercial ELISA test systems
for detection of antibodies to ENA (SS-A, SS-B, Sm, Sm/
RNP, Scl-70, Jo-1), dsDNA (Hycor test, miniBos analyzer,
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dobiven testom AtheNA Multi-Lyte ANA usporedivan je
s rezultatima dobivenim odredivanjem IIF ANA Hep-2i s
rezultatima dobivenim metodom ELISA. Ovim metodama
postotak usporedivih pozitivnih rezultata bio je za: ANA
83%, SS-A 96%, SS-B 98%, Sm 97%, Sm/RNP 85%, Scl-70
87%, Jo-1 67%, dsDNA 88%, histone 79%, centromere
89%. Postotak negativnih rezultata bio je za: ANA 86%,
SS-A 98%, SS-B 94%, Sm 96%, Sm/RNP 85%, Scl-70 85%,
Jo-1 67%, dsDNA 79%, histone 84%, centromere 87%.
Rezultati koji se nisu slagali provjereni su ponovljenim
odredivanjem. Iz dobivenih rezultata mozemo zakljuciti
da rezultati dobiveni testom AtheNA Multi-Lyte ANA daju
u kratkom vremenu pouzdane rezultate s devet razlicitih
antitijela, $to ubrzava put do postavljanja dijagnoze.

E-mail: s_ilza@yahoo.com
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Visoka ucestalost epilepsije u specificnim imunim bole-
stima upucuje na to da imuni sustav moze igrati ulogu u
patogenezi epilepsije ili moze biti povezan s tim. Ispitali
smo ucestalost antikardiolipinskih protutijela (aCL), anti-
nuklearnih protutijela (ANA) i anti-beta2-glikoproteinskih
protutijela (anti-beta2-GPI) kod 40 djece s epilepsijom i
u kontrolnoj skupini opce populacije bez klini¢kih doka-
za za imune poremecaje ili akutnu infekciju, kako bismo
procijenili prisutnost aCL, ANA i anti-beta2-GPI te njiho-
vu povezanost sa spolom, vrstom epilepsije, tezinom i
trajanjem epilepsije. Studija je provedena u Klinici za pe-
dijatriju, Klinicka bolnica Split. Uklju¢eno je 40 bolesnika
u dobi do do 18 godina s dijagnosticiranom epilepsijom,
bez znakova i simptoma sukladnih klinickim poremecaji-
ma imunog sustava, vezivnog tkiva ili reumatskih bolesti
te akutnih infekcija. Kontrolna skupina se sastojala od 38
zdrave djece. U svakog bolesnika su zasebno provedena
enzimimuno mjerenja za protutijela aCL i anti-beta2-GPI.
Uzorci bolesnika s opti¢kom gusto¢om vec¢om od prijelo-
mne vrijednosti kontrole smatrali su se pozitivnima. ANA
smo odredivali indirektnom imunofluorescencijom. Kad
je fluorescencija bila u omjeru 1/40 ili veca, smatrali smo
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Biomedica), histone and centromere (DiaSorin, miniBos
analyzer, Biomedica). Each individual reportable result
from AtheNA Multi-Lyte ANA test was compared with the
established methods. For most analytes evaluated, posi-
tive agreement was high: ANA 83%, SS-A 96%, SS-B 98%,
Sm 97%, Sm/RNP 85%, Scl-70 87%, Jo-1 67%, dsDNA 88%,
histone 79%, centromere 89%. For negative results agree-
ment was: ANA 86%, SS-A 98%, SS-B 94%, Sm 96%, Sm/
RNP 85%, Scl-70 85%, Jo-1 67%, dsDNS 79%, histone 84%,
centromere 87%. When results were discrepant, analysis
were repeated. The AtheNA Multi-Lyte ANA technology
provides a fast, flexible and cost effective tool for measur-
ing multiple disease markers from a single sample.

E-mail: s_ilza@yahoo.com
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The high prevalence of epilepsies in specific immune
diseases suggests that immune system may play a role in
the pathogenesis of epilepsy or might be associated with
it. We studied the frequency of anticardiolipin antibodies
(aCL), antinuclear antibodies (ANA) and anti-beta2-glyco-
protein antibodies (anti-beta2-GPI) in 40 consecutive chil-
dren with epilepsy and in matched control subjects from
the general population without any clinical evidence of
immune disorder or acute infection, in order to evaluate
the presence of aCL, ANA and anti-beta2-GPI, and their
association with various factors including sex, type of
epilepsy, severity and duration of epileosy, and anticon-
vulsants. The study was conducted at Department of
Pediatric Neurology, University Department of Pediatrics,
Split University Hospital. The study included patients
with the diagnosis of epilepsy, no signs or symptoms con-
sistent with clinical immune system disorders, connective
tissue or rheumatic disease, acute infection, and aged 18
years or younger. Forty consecutive patients with these
criteria were enrolled. Control group consisted of 38
healthy children. Commercially available immunometric
enzyme immunoassays were used for measurement of
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da su antinuklearna protutijela pozitivha. Prema ucesta-
losti protutijela aCL i ANA kod djece s epilepsijom (44%
i 16%) i kod zdrave djece (10% i 0%) izrac¢unali smo da se
kod 40 bolesnika trebala otkriti razlika s 90%-tnom toc¢no-
$¢u i 5% znacajnih nivoa. Upotrijebili smo Fisherov test za
usporedbu razlika izmedu bolesnicke i kontrolne skupine.
Statisticka znacajnost je utvrdena na razini p<0,05. Nismo
nasliznacajne statisticke povezanosti s godinama starosti,
spolom, godinom pocetka epilpsije, trajanjem epilepsije i
vrstom epilepsije, ucestalosti epilepti¢nih izbijanja ili spe-
cificnih antiepileptic¢nih lijekova s prisutnos¢u bilo kojeg
izmjerenog protutijela.

E-mail: ibojkic@inet.hr

P17-10

Intolerancija na hranu
Stanisi¢ L', Rodin-Kurtovic A?

"Poliklinika Analiza, Split, Hrvatska
2Chrono d.o.o., Split, Hrvatska

Hrana koju svakodnevno uzimamo sadrzi razlicite spoje-
ve, od kojih neki mogu uzrokovati nezeljene posljedice na
zdravlje. Nepozeljne reakcije na hranu mogu se podijeliti
u 2 skupine: toksi¢ne i netoksi¢ne reakcije. Toksi¢ne reak-
cije posljedica su uzimanja hrane zarazene bakterijama ili
toksinima. Netoksi¢ne reakcije javljaju se u preosjetljivih
osoba kao alergijska reakcija i intolerancija na hranu. U
slucaju alergije alergen (specifi¢ni protein iz hrane) izazi-
va specifi¢ni imuni odgovor organizma, povecavajudi razi-
nu specificnog IgE antitijela. Pri alergijskoj reakciji nastaje
brza uzro¢no-posljedi¢na reakcija unutar nekoliko sati od
unos$enjaodredene hrane, sizrazenim klinickim simptomi-
ma. Drugi proces, intoleranciju hrane, teze je otkriti. Kod
nje izostaje brza uzro¢no-posljedi¢na reakcija, a klini¢ke
manifestacije su cesto manje jasne, neprimjetne, pone-
kad tesko uocljive i nepredvidive. Antigeni iz hrane koji
mogu izazvati Stetne reakcije su proteini ili glukoproteini
manje molekularne mase, otporni na Zelu¢anu kiselinu i
aktivnost probavnih enzima. Denaturaliziraju se uslijed
topline. Bivaju obuhvacene Peyerovim plo¢icama M stani-
ca gornjeg sloja sluznice crijeva i fagocitiraju se pomocu
makrofaga. U odredenim slucajevima pojavljuje se imuna
osjetljivost koja rezultira stvaranjem IgA antitijela u prvoj
fazi, odnosno IgG antitijela nakon visestruke stimulacije.
Hrana koja potice proizvodnju specificnih I1gG antitijela
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aCL and anti-beta2-GPI antibodies. Patient samples ex-
hibiting optical densities higher than the optical density
of the cut-off control were considered positive. ANA were
detected by the standard indirect immunofluroescence
method. Serum showing nuclear fluorescence at 1/40 or
higher was considered positive. With the reported preva-
lence of aCL and ANA antibodies in children with epilepsy
(44% and 16%) and in healthy children (10% and 0%), we
calculated that a difference with 90% certainty and 5% sig-
nificance should have been recorded in 40 patients.Fisher’s
exact test was used to compare differences between the
study and control groups. Statistical signifiacance was set at
p<0.05. There was no statistically significant correlation of
age, sex, age at onset of epilepsy, duration of epilepsy, type
of epilepsy, seizure frequency or specific antiepileptic medi-
cations with the presence of any antibody determined.

E-mail: ibojkic@inet.hr
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The food taken daily is made of various compounds,
some of which may cause undesirable effects on human
health. Undesirable reactions to food can be divided into
two groups: toxic and nontoxic reactions. Toxic reactions
are caused by the consumption of food contaminated by
bacteria or toxins. Nontoxic reactions occur in hypersen-
sitive persons in the form of allergic reactions and food
intolerance. In case of allergy, the allergen (a specific food
protein) induces specific immune response of the body,
thus raising the concentration of the specific IgE antibody.
Allergic reaction is characterized by an immediate cause
and effect reaction, within only a few hours of the spe-
cific food consumption, with visible clinical symptoms.
The other process, food intolerance, is more difficult to
detect. Unlike allergies, food intolerance does not pro-
voke an immediate cause and effect reaction, and clinical
manifestations are often less clear, obscure, hard to no-
tice and unpredictable. Food antigens that can provoke
adverse consequences are food proteins or glucoproteins
that have smaller molecular weight, and are resistant
to gastric juice and digestive enzyme activity. They are
denatured at high temperatures. These molecules are
taken up by Peyer’s patches of M cells of the upper layer
of intestinal epithelium and are phagocytosed by macro-
phages. In some cases, immune susceptibility develops,
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u pojedinim slucajevima izaziva probavne tegobe, dok
je u drugim slu¢ajevima manifestacija neprimjetna i vrlo
je teSko povezati ju s hranom, jer dolazi do promjena u
patologiji. Cilj je bio utvrditi koja hrana ili vise vrsta hra-
ne Stete zdravlju bolesnika uzrokujuéi probavne tegobe,
dermatoloske procese, neuroloske smetnje, respiracijske
tegobe, psiholoske smetnje, artritis, pretilost. Provedeno
je mjerenje koncentracije IgG antitijela na 93 razlicita anti-
gena u serumu metodom ELISA. Koncentracije 1gG antiti-
jela na 93 razlic¢ite vrste namirnica odredene su u serumu
400 osoba razli¢ite dobi, spola i zdravstvenog stanja. Kao
najcesci uzrocniciintolerancije pokazale su se Zitarice, mli-
jecni proizvodi, jaja, soja, ananas i Coca Cola. Ukidanjem
jedne ili vise vrsta namirnica s pove¢anom koncentraci-
jom IgG dobivene testom intolerancije na hranu u vise od
dvije trec¢ine slucajeva doslo je do poboljsanja izmedu 20
i 60 dana primjene odgovarajuce dijete.

E-mail: veselidoo@inet.hr
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Novi terapijski pristup u reumatoidnom artritisu (RA)
podrazumijeva primjenu antireumatske terapije prije
ireverzibilnih ostecenja zglobova kada jo$ nisu prisutne
sve znakovite klinicke manifestacije. Stoga je neophodan
specifi¢an i osjetljiv biljeg koji ¢e pomodi u diferencijalnoj
dijagnozi. Protutijela na citrulinirane peptide (CP) pokaza-
la su se izrazito specificnim seroloskim biljegom RA. Citru-
linirani vimentin, prisutan u reumatoidnom sinovijskom
tkivu, jedan je od potencijalnih autoantigena u RA. Cilj je
bio ispitati dijagnosticku to¢nost novoga testa ELISA (Or-
gentec Diagnostica, Njemacka) za otkrivanje protutijela na
mutirani citrulinirani vimentin (anti-MCV) za RA i uspore-
ditiju s dijagnostickom to¢noscu testa anti-CCP ELISA dru-
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resulting in the formation of IgA antibodies in the first
phase, and of IgG antibodies upon multiple stimulations.
The food that provokes the production of specific IgG an-
tibodies in some cases induces gastrointestinal disorders,
whereas in other cases manifestations are invisible and it
is very difficult to connect them with food, while altering
the pathology. The aim was to determine which food, or
kinds of food, are detrimental to patient health, causing
gastrointestinal disorders, dermatologic processes, neu-
rologic disorders, respiratory problems, psychological
disorders, arthritis, and overweight. Serum concentration
of IgG antibodies to 93 different antigens from food was
measured by ELISA in 400 patients of different age, sex
and health condition. Cereals, dairy products, eggs, soy,
pineapple and Coca Cola proved to be the most common
causes of food intolerance. By excluding one or several
kinds of food provoking an increase in IgG concentration
measured by the food intolerance test, improvement was
observed in more than two-thirds of cases within 20-60
days of introducing a diet.

E-mail: veselidoo@inet.hr
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According to the new therapeutic approach in rheuma-
toid arthritis (RA), antirheumatic therapy should be initi-
ated before irreversible joint damage has set in. Since in
this early stage symptoms are equivocal, a highly specific
and sensitive marker is needed for differential diagno-
sis. Antibodies against citrullinated peptides (CP) have
emerged as a highly specific serologic marker of RA.
Citrullinated vimentin, present in rheumatoid synovial tis-
sue, is a potential autoantigen in RA. The aim of the study
was to evaluate diagnostic accuracy of the new ELISA (Or-
gentec Diagnostica, Germany) for detection of antibodies
against mutated citrullinated vimentin (anti-MCV) for RA
and to compare it with diagnostic accuracy of the second
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ge generacije. Protutijela anti-MCV i anti-CCP odredena
su u serumima 264 ispitanika: 92 s RA i 172 ispitanika kon-
trolne skupine (38 s degenerativnim ili drugim upalnim
bolestima zglobova, 27 s bolestima vezivnog tkiva ili vas-
kulitisom i 107 zdravih osoba). ROC analizom rezultata za
anti-MCV utvrdena je AUC=0,874 (95% CI=0,828-0,911). Za
grani¢nu vrijednost >20 U/mL, koju predlaZe proizvodac,
osjetljivost je bila 63,0% a specificnost 97,1%. Za anti-CCP
utvrdena je AUC=0,897 (95% Cl=0,854-0,931), a osjetljivost
i specificnost za preporucenu grani¢nu vrijednost >5 RU/
mL 70,6% odnosno 97,7%. AUC za anti-MCV i anti-CCP
nisu se statisticki znacajno razlikovale (p=0,298). U skupini
RA 11 uzoraka je bilo negativno na MCV (3 s visokom kon-
centracijom anti-CCP), dok su 4 uzorka bila negativna na
CCP (1 s visokom koncentracijom anti-MCV). U kontrolnoj
skupini 2 uzorka su imala visoke koncentracije obaju pro-
tutijela, 3 uzorka su bila pozitivna samo na MCV (1 s viso-
kom koncentracijom), dok su 2 uzorka bila pozitivha samo
na CCP (1 s visokom koncentracijom). Optimalna grani¢na
vrijednost za MCV dobivena ROC analizom je >10 U/mL
uz osjetljivost od 71,7% i specificnost od 95,3%. Rezultati
nase studije pokazali su da test anti-MCV ima podjednaku
dijagnosticku to¢nost za RA kao i anti-CCP, iako je osjetlji-
vost nesto niza. Primjenom optimalne grani¢ne vrijednos-
ti koju smo dobili ROC analizom osjetljivost se znacajno
povecava zadrzavajudi jos uvijek visoku specifi¢nost.

E-mail: andrea.kuna@gmail.com

P18 - Hitna laboratorijska dijagnostika, P18-1
Spektrofotometrijsko odredivanje
karboksihemoglobina - usporedba
vrijednosti dobivenih na analizatoru NOVA
CO-oksimetar i spektrofotometrijskom

metodom po Bruckneru

Fressl G, Rogi¢ D, Kackov S, Fucek M

Klini¢ki zavod za laboratorijsku dijagnostiku, Klini¢ki bolnicki centar
Zagreb, Zagreb, Hrvatska

Karboksihemoglobin (COHb) nastaje reverzibilnim veza-
njem ugljicnog monoksida na hemoglobin. Odrediva-
njem udjela COHb u stanjima akutnog trovanja uglji¢nim
monoksidom (CO) procjenjuje se izloZzenost bolesnika i
jacina intoksikacije. Referentna metoda mjerenja COHb
je plinska kromatografija, dok se u rutinskom radu zbog
analiticke jednostavnosti i brzine rabi spektrofotometrij-
ska metoda. Analizom uzoraka krvi bolesnika nepusa-
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generation anti-CCP ELISA. Anti-MCV and anti-CCP anti-
bodies were determined in 264 serum samples: 92 from
RA patients and 172 from control patients including 38
with degenerative and other inflammatory joint diseases,
27 with connective tissue diseases or vasculitis, and 107
healthy subjects. ROC analysis of anti-MCV results yielded
AUC=0.874 (95% Cl=0.828-0.911). For the cut off >20
U/mL, recommended by the manufacturer, the sensitiv-
ity was 63.0% and specificity 97.1%. Anti-CCP revealed
AUC=0.897 (95% Cl=0.854-0.931) with a sensitivity of
70.6% and specificity of 97.7% for the recommended cut
off >5 RU/mL. The AUC for anti-MCV and anti-CCP were
not significantly different (p=0.298). In the RA group 11
samples were anti-MCV negative (3 with high anti-CCP
concentration) and 4 were anti-CCP negative (1 with high
anti-MCV concentration). Among controls, 2 samples had
high antibody concentrations in both assays, 3 samples
were only anti-MCV positive (1with high concentration)
and 2 were only anti-CCP positive (1 with high concentra-
tion). The optimal cut-off for anti-MCV yielded by ROC
analysis was >10 U/mL with a sensitivity of 71.7% and
specificity of 95.3%. According to our results, the anti-
MCV assay has a comparable diagnostic accuracy as anti-
CCP assay for RA, although the sensitivity was somewhat
lower. Using optimal cut-off yielded by ROC analysis, the
sensitivity became significantly higher without a consid-
erable decrease of specificity.

E-mail: andrea.kuna@gmail.com

P18 - Emergency clinical chemistry, P18-1
Spectrophotometric carboxyhemoglobin
determination - comparison of values
obtained on a NOVA CO-oximeter and by
spectrophotometric method according to

Bruckner

Fress| G, Rogi¢ D, Kackov S, Fucek M

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

Carboxyhemoglobin (COHb) is produced by reversible
carbon monoxide binding to hemoglobin. Determina-
tion of COHb values in conditions of acute poisoning by
carbon monoxide (CO) is used to assess patient exposure
and the degree of intoxication. The reference method
for COHb measurement is gas chromatography, while
spectrophotometric method is used in routine practice
due to analytical simplicity and rapidity. The values rang-
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¢a koji nisu bili u kontaktu s izvorima CO na analizatoru
NOVA CO-oksimetar dobivane su vrijednosti od oko 3%-
5% ukupnog hemoglobina. Kako su postojece referentne
vrijednostiispod navedenih granica (<1,5% nepusaci, <5%
pusacdi), cilj istrazivanja bio je ispitati osjetljivost analizato-
ra NOVA CO-oksimetar, usporediti vrijednosti s ru¢nom
spektrofotometrijskom metodom i ustanoviti primjenji-
vost postojecih referentnih intervala. Analiziran je ukupno
81 uzorak pune krvi u duplikatu. Ispitanici su podijeljeni u
3 skupine: akutno intoksicirani (l.), bez kontakta s izvorima
CO (IL) i pusaci (IlL.). Srednje izmjerene vrijednosti COHb
dobivene na instrumentu NOVA i “ru¢nim” postupkom za
pojedinu skupinu ispitanika bile su (y+SD): za I. skupinu
25+11% i 14+10%, za Il. skupinu 5+1% i 0£0%, te za lll. sku-
pinu 8+2% i 1£1%. Koeficijenti korelacije bili su: za I. sku-
pinu 0,998, II. skupinu 0,973 i lll. skupinu 0,423. Referentni
interval za COHb uz primjenu NOVA CO-oksimetra nesto
je visi od intervala koji se uobicajeno nalaze u literaturi,
te iznosi <5% za nepusace, odnosno <10% za pusace. U
klinickom otkrivanju akutnog trovanja uglji¢cnim monok-
sidom (>20% ukupnog hemoglobina) oba spektrofoto-
metrijska postupka mogu se primijeniti s podjednakom
pouzdanoscu.

E-mail: gordana.fressl@zg.t-com.hr

P18-2
Analiticka procjena semikvantitativnog
odredivanja psihoaktivnih supstancija

analizatorom Olympus AU 640

Samoscanec K, Vukeli¢ N, Papi¢-Futac D, Topic E

Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Uporaba mokrace kao bioloskog uzorka izbora pri pre-
trazivanju na psihoaktivne supstancije (droge) ima ogra-
ni¢enu vrijednost zbog velikih intra- i inter-individualnih
varijacija samog uzorka, ali i zbog ogranicene specifi¢cno-
sti imunokemijskih metoda pretrazivanja, pa se rezultati
izrazavaju kvalitativno (pozitivan/nije dokazan). Novija
generacija imunokemijskog odredivanja reagensima Ol-
ympus omogucuje izdavanje semikvantitativnog (broj-
¢anog) rezultata. Cilj rada bila je analiti¢cka procjena nove
generacije reagensa za odredivanje koncentracije droga
(benzodiazepini, barbiturati, amfetamini, kokain, opijati,
THC i metadon), mjerena spektofotometrijskom meto-
dom na analizatoru Olympus AU 640. Nacelo metode se

Emergency clinical chemistry

ing from 3% to 5% of total hemoglobin were obtained
by blood sample analysis of non-smoking patients not
in contact with the sources of CO, performed on a NOVA
CO-oximeter. As these results were above the current
reference values (<1.5% non-smokers, <5% smokers), the
aim of the study was to investigate the sensitivity of the
NOVA CO-oximeter, to compare it with manual spectro-
photometric method, and to establish applicability of
the current reference intervals. A total of 81 whole blood
samples were analyzed in duplicate. Subjects were di-
vided into three groups: acutely intoxicated (l), without
contact with CO sources (Il), and smokers (Ill). The mean
COHDb values determined on the NOVA instrument and by
manual procedure were (y£SD): 25+11% and 14+10% in
group |, 5+1% and 0£0 in group I, and 8+2% and 1£1% in
group lll, respectively. Correlation coefficients were 0.998,
0.973 and 0.423 in groups I-lll, respectively. Accordingly,
the reference intervals of COHb obtained by using NOVA
CO-oximeter were higher than the intervals commonly
found in the literature, i.e. <5% and <10% for nonsmok-
ers and smokers, respectively. Both spectrophotometric
procedures are equally reliable for clinical detection of
acute carbon monoxide intoxication (>20% of total he-
moglobin).

E-mail: gordana.fressl@zg.t-com.hr

P18-2
Analytical evaluation of semi-quantitative
determination of psychoactive substances

on Olympus AU 640 analyzer

Samoscanec K, Vukeli¢ N, Papi¢-Futac D, Topi¢ E

University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

The use of urine as a biological sample of choice on
screening for psychoactive substances (drugs of abuse)
is of limited value because of great intra- and inter-indi-
vidual variation within the sample as well as for limited
specificity of the immunochemistry methods of screen-
ing, with qualitatively expressed results (positive/not
detected). The new generation of immunochemistry
determination by use of Olympus reagents allows for
generation of semi-quantitative (numerical) result. The
aim of the study was to perform analytical evaluation
of the new generation of reagents for determination
of drug concentration (benzodiazepines, barbiturates,
amphetamines, cocaine, opiates, THC, and methadone)

Biochemia Medica 2006;16(Suppl 1):51-5268
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zasniva na bakterijskoj beta-galaktozidazi koja je sinteti-
zirana u dva inaktivna fragmenta, ¢ijim spontanim spaja-
njem nastaje aktivan enzim koji cijepa supstrat (ciljnu dro-
gu), pricem se spektrofotometrijski mjeri promjena boje
supstrata. Analiticka procjena novog semikvantitativnog
odredivanja droga prema ECCL obuhvaca nepreciznost u
seriji odredivanjem svake droge u mokraci deset puta tije-
kom dva dana, nepreciznost iz dana u dan odredivanjem
svake droge u mokradi tri puta tijekom deset dana, dok se
neto¢nost odredivala u uzorcima svih droga u mokraci s
niskim, srednjim i visokim koncentracijama tri puta. Kao
uzorci mokrace rabljeni su komercijalni kontrolni uzorci
tvrtke Olympus, kao i nasumicni pozitivni uzorci ovisnika.
Rezultati analiticke procjene prema ECCL: nepreciznost
u seriji iznosila je za THC, barbiturate, amfetamine/me-
tamfetamine, benzodiazepine, kokain, opijate i metadon
6,7%, 3,6%, 3,2%, 3,4%, 5,4%, 2,2% i 2,4%, dok je reprodu-
cibilnost bila 2,3%, 2,1%, 3,6%, 3,8%, 2,7% , 3,6% i 2,4%, a
neto¢nost 1,5%, 2,0%, 1,5%, 2,2%, 1,0%, 2,2% i 2,1%. Na
temelju dobivenih rezultata zakljucak je kako reagensi za
odredivanje droga zadovoljavaju gore navedene kriterije
pretrazivanja mokrace brzinom, jednostavnosc¢u izvedbe
i ve¢om to¢no3c¢u u odnosu na stariju generaciju imuno-
kemijskog odredivanja.

E-mail: ksamosc1@gmail.com

P18-3
Analiticka procjena aparata GEM Premier
3000

Vukeli¢ N, Papi¢-Futac D, Topic E

Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Poremecdaji acido-bazi¢ne ravnoteze i elektrolita Cesti su
u klini¢koj praksi. Brza i to¢na dijagnoza, te odgovarajuce
lijecenje takvih poremecaja od velikog su znacenja. Raz-
voj tehnologije, a narocito senzorske tehnologije, doveo
je do izrade analizatora koji iz uzorka pune krvi brzo i jed-
nostavno odreduju spomenute analite ne samo u labo-
ratoriju nego i uz bolesnka (POCT). GEM Premier 3000
je prijenosni aparat za brzu analizu uzoraka pune krvi uz
bolesnicku postelju (POCT). Aparat odreduje vrijednosti
pH, pCO,, pO,, Na*, K*, Ca**, glukoze, laktata i hematokrita.
Cilj rada bila je analiticka procjena aparata GEM Premier
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by spectrophometric method on an Olympus AU 640
analyzer. The principle of the method is based on bacte-
rial beta-galactosidase that is synthesized in two inactive
fragments, their spontaneous coupling resulting in the
production of active enzyme which splits the substrate
(target drug), whereby the change in the substrate color
is being spectrophotometrically measured. Analytical
evaluation of the new semi-quantitative drug determi-
nation according to ECCL includes serial imprecision by
determination of each drug in urine on ten occasions
during two days, day to day imprecision by determina-
tion of each drug in urine on three occasions during ten
days, and inaccuracy by determination of all drugs tested
in urine samples with low, intermediate and high concen-
trations on three occasions. Commercial control samples
provided by Olympus and random positive samples from
drug addicts were used as urine samples. Analytical eval-
uation according to ECCL produced the following results:
serial imprecision 3.4%, 5.4%, 2.2% and 2.4%; reproduc-
ibility 2.3%, 2.1%, 3.6%, 3.8%, 2.7%, 3.6% and 2.4%; and
inaccuracy 1.5%, 2.0%, 1.5%, 2.2%, 1.0%, 2.2% and 2.1%
for THC, barbiturates, amphetamines/metamphetamines,
benzodiazepines, cocaine, opiates and methadone,
respectively. Study results indicated the reagents for
drug determination to meet the above criteria for urine
screening, offering a rapid, simple to perform and more
accurate tool as compared with the previous generation
of immunochemistry drug determination.

E-mail: ksamosc1@gmail.com

P18-3
Analytical evaluation of the GEM Premier

3000 instrument

Vukeli¢ N, Papi¢-Futac D, Topic E

‘University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

Acid-base balance and electrolyte impairments are frequ-
ently encountered in clinical practice. Rapid and accurate
diagnosis followed by appropriate treatment for these
disturbances are of utmost importance. Technological
advancement, in sensor technology in particular, has led
to the advent of analyzers for fast and simple determi-
nation of these analytes from whole blood samples not
only in a laboratory but also as the point-of-care testing
(POCT). GEM Premier 3000 is a portable instrument for ra-
pid POCT analysis of whole blood samples. The following
analytes can be determined on the instrument: pH, pCO,,
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3000. Ispitivanja su provedena u skladu s preporukama
ECCLS. Analiticka procjena obuhvatila je nepreciznost u
seriji, nepreciznost iz dana u dan, neto¢nost i uspored-
na usporedivanja u uzorcima bolesnika. Nepreciznost u
seriji i netocnost ispitane su visekratnim odredivanjem
(20 puta) analita u jednom danu u kontrolnim uzorci-
ma Critical Care QC Control 9 (Level 1, 2 i 3) proizvodaca
Instrumentation Laboratory. Nepreciznost iz dana u
dan ispitana je odredivanjem analita tijekom 20 dana u
kontrolnim uzorcima Rapid QC Complete (Level 1, 2 i 3)
proizvodaca Bayer HealthCare. Analizirano je 160 hepari-
niziranih uzoraka pune krvi na ispitivanom aparatu i refe-
rentnom aparatu Ciba Corning 865 (Bayer HealthCare) koji
je uklju¢en u program vanjske procjene kvalitete rada, ali
ne moze odredivati glukozu, laktat i hematokrit. Maksi-
malne vrijednosti koeficijenata korelacije (%) za pojedini
analit za sve tri razine za nepreciznost u seriji iznosile su:
pH 0,03; pCO2 1,87; pO2 2,47;Na 1,01; K 1,83; Ca** 1,09; glu-
koza 1,89 i laktat 3,46.

Maksimalne vrijednosti koeficijenata korelacije (%) za po-
jedini analit za sve tri razine za nepreciznost iz dana u dan
iznosile su: pH 0,07; pCO2 3,80; pO2 4,65; Na 0,54; K 0,72;
Ca*™ 1,03; glukoza 2,70 i laktat 9,35. Rezultati ispitivanja
netoc¢nosti (R%, maksimalna vrijednost): pH -0,14; pCO,
4,19; p0O, -4,16; Na 0,59; K -2,24; Ca** 2,92; glukoza 4,53 i
laktat 13,59. Rezultati usporednih odredivanja uzoraka
bolesnika obradeni su linearnom regresijskom analizom
(Passing Bablok). Izrac¢unati su koeficijenti korelacije za
svaki analit i iznosili su: pH 0,991; pCO, 0,985; pO, 0,988;
Na 0,921; K 0,992; Ca** 0,973. Statisticka obrada dobivenih
podataka pokazala je zadovoljavaju¢u nepreciznost u se-
riji za sve analite (KV <3,46%), dok je nepreciznost iz dana
u dan bila zadovoljavajuca za sve analite (KV <4,65%) osim
za laktat (KV=9,35%). Rezultati ispitivanja neto¢nosti bili
su zadovoljavajuci za sve analite (R <4,53%) osim za lak-
tat (R=13,59%). Koeficijenti korelacije pokazali su visoku
podudarnost rezultata svih odredivanih analita (r=0,921-
0,992). Temeljem dobivenih rezultata zakljucujemo da je
GEM Premier 3000 jednostavan i pouzdan analizator (osim
analize laktata). Visoka podudarnost sa standardnom me-
todom ¢ini ga pogodnim za rad na bolnickom odjelu, jer
omogucava brzi siguran rad.

E-mail: nada.vukelic@zg.t-com.hr
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pO,, Na*, K, Ca**, glucose, lactate and hematocrit. The aim
of the study was analytical evaluation of the GEM Premier
3000 device. Testing was performed according to ECCLS
recommendations. Analytical evaluation included serial
imprecision, day to day imprecision, inaccuracy and pa-
rallel comparisons in patient samples. Serial imprecision
and inaccuracy were tested by multiple determinations
(20 times) of the analytes during a day in the control sam-
ples Critical Care QC Control 9 (Level 1, 2 and 3) manufac-
tured by Instrumentation Laboratory. Day to day impre-
cision was tested by analyte determination for 20 days in
the control samples Rapid QC Complete (Level 1, 2 and 3)
manufactured by Bayer HealthCare. A total of 160 hepari-
nized whole blood samples were analyzed on the instru-
ment evaluated and on the reference device Ciba Corning
865 (Bayer HealthCare), included in the External Quality
Assessment program; glucose, lactate and hematocrit ca-
nnot be determined on the latter. The maximal correlati-
on coefficients (%) for serial imprecision at all three levels
for particular analytes were as follows: pH 0.03; pCO, 1.87;
p0O, 2.47;Na 1.01; K 1.83; Ca** 1.09; glucose 1.89; and lacta-
te 3.46. The maximal correlation coefficients (%) for day to
day imprecision at all three levels for particular analytes
were as follows: pH 0.07; pCO, 3.80; pO, 4.65; Na 0.54; K
0.72; Ca** 1.03; glucose 2.70; and lactate 9.35. Results of
testing for inaccuracy (R%, maximal value): pH -0.14; pCO,
4.19; p0, -4.16; Na 0.59; K -2.24; Ca** 2.92; glucose 4.53; and
lactate 13.59. Results of parallel determinations in patient
samples were processed by linear regression analysis (Pa-
ssing Bablok). The calculated coefficients of correlation for
particular analytes were as follows: pH 0.991; pCO, 0.985;
pO, 0.988; Na 0.921; K 0.992; Ca** 0.973. Statistical analysis
of the data obtained yielded a satisfactory serial impre-
cision for all analytes (CV <3.46%), whereas day to day
imprecision was satisfactory for all analytes (CV <4.65%)
except for lactate (CV=9.35%). Testing for inaccuracy yiel-
ded satisfactory results for all analytes (R <4.53%) except
for lactate (R=13.59%). Coefficients of correlation revea-
led a high result concordance for all the analytes deter-
mined (r=0.921-0.992). Study results have indicated that
GEM premier 3000 is a simple and reliable analyzer (with
the exception of lactate). The high concordance with the
standard method makes it suitable for work at hospital
ward for its rapid and reliable performance.

E-mail: nada.vukelic@zg.t-com.hr
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P19 - Pedijatrijska laboratorijska dijagnostika,
P19-1 (UP6-1)

Enzimske aktivnosti AP, AST, ALT, LDH i GGT

u novorodencadi i babinjaca

Koloska V', Adamova G2, Dimitrov G, Sapunov S

'Zavod za klini¢ku biokemiju, Klini¢ki centar Skopje, Skopje, Makedonija
2Klinika za ginekologiju i porodnistvo, Klinicki centar Skopje, Skopje,
Makedonija

University Clinical Center, Skopje, Macedonia

Cilj studije je bio procijeniti enzimsku aktivnost alkalne
fosfataze (AP), aspartat aminotransferaze (AST), alanin
aminotransferaze (ALT), laktat dehidrogenaze (LDH) i
gama-glutamil transpeptidaze (GGT) u babinjaca i njihove
novorodencadi. U studiju smo ukljucili skupinu babinjaca
(n=93) i skupinu novorodencadi (n=94; uzorci krvi uzeti su
iz pupcane vene) na Klinici za ginekologiju i porodnistvo u
Skopju, te kontrolnu skupinu zdravih studenata u dobi od
18-22 godine (n=77). Enzimsku aktivnost AP, AST, ALT, LDH
i GGT odredivali smo standardnim kineti¢ckim metodama
prema IFCC na biokemijskom analizatoru Cobas Mira Plus.

Pediatric laboratory diagnostics

P19 - Pediatric laboratory diagnostics,
P19-1 (UP6-1)

Enzyme activities of AP, AST, ALT, LDH and

GGT in newborns and puerperae

Koloska V', Adamova G2, Dimitrov G2, Sapunov S

"Institute of Clinical Biochemistry, Skopje University Clinical Center,
Skopje, Macedonia
2University Department of Gynecology and Obstetrics, Skopje

The aim of the study was to estimate enzyme activities
of alkaline phosphatase (AP), aspartate aminotransferase
(AST), alanine aminotransferase (ALT), lactate dehydroge-
nase (LDH) and gamma- glutamyltranspeptidase (GGT) in
women in puerperium and their newborns. The study in-
cluded a group of puerperae (n=93) and a group of new-
borns from Skopje University Department of Gynecology
and Obstetrics (n=94) (blood was taken from umbilical
vein); and a control group of healthy students aged 18-
22 (n=77). Enzyme activities of AP, AST, ALT, LDH and GGT
were determined by standard kinetic methods according
to IFCC (International Federation of Clinical Chemistry) on
a Cobas Mira Plus biochemistry analyzer. All study groups
were HBsAg and anti HCV negative. Results are presented
in table (y£SD):

Sve skupine ispitanika bile su negativne na HBsAg i anti
HCV. Rezultati su prikazani u tablici (3+SD):

Statisticka analiza enzimske aktivnosti pokazala je
znacajno povisenje aktivnosti AP i GGT (p=0,000 oboje)
u skupini babinjaca u usporedbi s kontrolnom skupinom.
Tome je razlog fizioloska kolestaza tijekom trudnoce.
lako statisticki povisene, enzimske aktivnosti u skupini
novorodencadi nisu bile usporedive s onima u kontrolnoj
skupini. PoviSenje enzimskih aktivnosti u ovoj skupini
vjerojatno su bile uzrokovane prilagodbom na novu
Zivotnu sredinu.

E-mail: valentina_koloska@yahoo.com
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APU/L | ASTU/L | ALTU/L | LDH U/L | GGT UL

Kontrole | 61,31 | 2489 | 1657 | 18583 | 1091

(n=77) +18,45 | +6,38 | +499 | +49,84 | +509 APU/L | ASTU/L | ALTU/L | LDH U/L | GGT U/L

Babinjace | 15319 | 24,23 | 18,84 | 199,40 | 64,75+ Controls | 6131 | 2489 | 1657 | 185.83 | 1091

(n=93) +53,80 | +2118 | 1922 | +61,81 | 42,42 (n=77) +18.45 | +6.38 | +4.99 | +49.84 | +509

Novo- 132,03 | 3506 | 1767 | 34719 | 6475 Puerperae | 15319 | 24.23 | 18.84 | 199.40 | 64.75+

_roden¢ad | +51,06 | +1513 | %555 | +107,25 | +42,42 (n=93) +53.89 | +21.18 | +19.22 | +61.81 | 42.42

(n=94) Newborns | 132.03 | 3506 | 1767 | 34719 | 64.75
(n=94) +51.06 | +1513 | +555 | +107.25 | +42.42

Statistical evaluation of enzyme activities showed a
significant elevation in the activities of AP and GGT
(p=0.000 both) in the group of puerperae as compared
with control group. This is due to physiological cholestasis
during pregnancy. Although statistically elevated, enzyme
activities in the group of newborns were not comparable
with the control group. The elevation of enzyme activities
in this group was probably caused by adaptation to the
new life environment.

E-mail: valentina_koloska@yahoo.com
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P19-2
Odredivanje koncentracije kalprotektina
u stolici u diferencijalnoj dijagnostici

kronic¢nih upalnih crijevnih bolesti kod djece
Posega Devetak S, Mars S, Kamhi T, Zupanci¢ M, Orel R

Djec¢ja bolnica, Sveucilisni medicinski centar Ljubljana, Ljubljana,
Slovenija

Kalprotektin je S100 protein koji kod upale nastaje iz ak-
tiviranih ili odumrlih neutrofilnih granulocita, monocita,
makrofaga i drugih epitelnih stanica. Brojna istrazivanja
potvrduju da je koncentracija kalprotektina u stolici zna-
¢ajno povisena kod kroni¢nih upalnih crijevnih bolesti
(KUCB) i kolorektalnega karcinoma, kod upotrebe odre-
denih lijekova (NSAID, PPI) te kod drugih bolesti (karci-
nom zeluca, polipi kolona, akutni enterokolitis, ciroza
jetre). Kalprotektin je vrlo koristan novi parametar u dija-
gnostici KUCB. Odredivanje koncentracije kalprotektina u
stolici uvodi se kao rutinska pretraga. To je neinvazivan
test za odredivanje upale u donjem dijelu probavnog
sustava kod djece i odraslih. Grani¢na vrijednost za dje-
cu staru od 4 do 17 godina je 50 pg/g stolice. Cilj nasega
istrazivanja je bio utvrditi ulogu testa Calprest: 1) u dife-
rencijalnoj dijagnostici KUCB kod djece s gastrointestinal-
nim simptomima i 2) u razlikovanju Crohnove bolesti (CB)
od ulceroznog kolitisa (UK). Koncentracija kalprotektina u
stolici odredena je metodom ELISA (Calprest, Eurospital,
Italija). U ispitivanje smo ukljucili djecu s endoskopski i hi-
stoloski potvrdenom KUCB (n=25), od toga 18 s CBi 7 s UK,
te kontrolnu skupinu djece bez KUCB (n=18). Rezultati su
prikazani u tablici:
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P19-2
Fecal calprotectin in the differential
diagnosis of childhood inflammatory bowel

disease
Posega Devetak S, Mars S, Kamhi T, Zupanci¢ M, Orel R

Children’s Hospital, Ljubljana University Medical Center, Ljubljana,
Slovenia

Calprotectin is an S100 protein which is released in
inflamed tissues by activation or lysis of neutrophils,
monocytes, macrophages and some epithelial cells.
Increased fecal calprotectin levels have been found in
inflammatory bowel disease (IBD) and colorectal cancer as
well as in patients using drugs like NSAID and PPI or being
diagnosed with gastric cancer, colonic polyps, infectious
gastroenteritis, liver cirrhosis and some other diseases.
Calprotectin is a highly useful new parameter in the
diagnosis of IBD, and determination of fecal calprotectin
has been introduced as a routine test. It is a noninvasive
test toindicate inflammation in lower gastrointestinal tract
in children and adults. The cut-off level in children aged 4
to 17 years is 50 pg/g feces. The aim of this study was to
evaluate the use of Calprest in (1) differential diagnosis of
IBD in children with gastrointestinal symptoms; and (2)
distinguishing between Crohn’sdisease (CD) and ulcerative
colitis (UC). Stool samples were obtained from children
who underwent endoscopy and had histopathologic
findings suggesting IBD (n=25; CD: n=18, UC: n=7) and
from a control group of children without IBD (n=19). Fecal
calprotectin was measured using a simple ELISA test,
Calprest (Eurospital, Italy). Results are presented in table
below:

KUCB Kontrolna p
skupina IBD Controls p
| 1387(94-452,5) | 27,4(94-371,3) | 0,000 Fecal 138.7 (9.4-452.5) | 27.4(9.4-371.3) | 0.000
ﬁrﬁﬁf{ﬂs}’; cB UK P calprotectin CB uc p
2754 (12,2-452,5) | 100,6 (9,4-452,3) | 0717 | |(H9/9) 2754 (12.2-452.5) | 100.6 (9.4-452.3) | 0.717

Vrijednosti su izrazene kao medijan (raspon), uz razinu
vjerojatnosti p<0,05. Razlika u koncentraciji kalprotektina
izmedu KUCB i kontrolne skupine bila je statisticki znacaj-
na. Rezultati su pokazali da test Calprest za odredivanje
KUCB kod djece s probavnim simptomima ima osjetljivost
92%, specificnost 66%, pozitivnu prognosti¢nu vrijednost
79%, negativnu prognosti¢nu vrijednost 86% i to¢nost
81%. Kod djece sa CB i UK nismo dobili statisticki znacaj-
ne razlike u koncentraciji kalprotektina. Test Calprest je

Valuesareexpressedasmedian(range);p<0.05=statistically
significant difference.

The difference in median fecal calprotectin concentra-
tions between IBD and control group was highly sig-
nificant. According to study results, Calprest test has a
92% sensitivity 68% specificity, 79% positive predictive
value, 86% negative predictive value and 81% accuracy
to detect IBD in children with gastrointestinal symptoms.
There was no statistically significant difference between
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obiljezen velikom osjetljivoscu i niskom specificnosc¢u za
odredivanje KUCB kod djece. Pozitivan rezultat (>50 pg/g
stolice) kod djece s gastrointestinalnim simptomima upu-
¢uje na dodatnu endoskopsku dijagnosti¢ku obradu. Ra-
zlikovanje izmedu CB i UK ovim testom nije moguce.

E-mail: mirjana.zupancic@kclj.si

P19-3
Vrijednosti kolesterola u djece predskolske
dobi

Bangov-Bali¢ J, Trogrli¢ M, Ravnic R, Pauro M, Honovic L

Medicinsko-biokemijski laboratorij, OB Pula, Pula, Hrvatska

Nepravilna prehrana u najranijoj dobi udruzena s nasljed-
nim ¢imbenicima uvelike povecava rizik za razvoj nekih
kroni¢nih bolesti. Cilj istrazivanja bila je usporedba izmje-
renih vrijednosti kolesterola kao znacajnog rizi¢nog ¢im-
benika s preporuc¢enim vrijednostima za dobnu skupinu
predskolske djece (manje od 4,7 mmol/L), te usporedba s
indeksom tjelesne mase. Ispitivanjem je obuhvacena sku-
pina od 458 djece (243 djecaka i 215 djevojcica) rodenih
1999. i 2000. godine, s podrucja grada Pule i okolice, koja
su u laboratorij upuéena radi redovnog sistematskog pre-
gleda za upis u prvi razred osnovne skole. Nakon izrade
KKS iz uzoraka plazme izmjerene su vrijednosti ukupnog
kolesterola na automatskom analizatoru Architect c8000
(Abbott, SAD). U slu¢ajevima kada su vrijednosti koleste-
rola bile iznad preporucenih (4,7 mmol/L) odredene su
vrijednosti HDL i LDL kolesterola. Izmjerene vrijednosti
statisticki su obradene i iskazane srednjom vrijednosti
(SV), medijanom (m), standardnom devijacijom (SD), ko-
eficijentom varijacije (KV). Odnos prema preporucenim
vrijednostima iskazan je znacajnosc¢u razlike (p). Medijan
vrijednosti kolesterola u cijeloj skupini djece iznosio je
4,16 mmol/L; djevojcice su imale vrijednost kolesterola
4,29 mmol/L, a djecaci 4,09 mmol/L. Kolesterol visi od
preporucenih 4,7 mmol/L imalo je 22% djece kod kojih je
medijan za HDL iznosio 1,81 mmol/L, a za LDL 3,38 mmol/
L; 11,5% djece imalo je kolesterol visi od preporucenih vri-
jednosti za odrasle, uz HDL 1,80 mmol/L i LDL 3,41 mmol/
L. Indeks tjelesne mase u skupini djece s povisenim vrijed-
nostima kolesterola pokazao je visok koeficijent korelacije
(r=0,966). lako su vrijednosti kolesterola u plazmi za oko
3% nize nego u serumu, relativno velik postotak djece ove
ispitne skupine s povisenim vrijednostima kolesterola i
indeksom tjelesne mase ukazuje na pojacanu potrebu re-
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the values in CD and UC. In conclusion, Calprest is a test
of high sensitivity and low specificity for detecting child-
hood IBD. A positive test (>50 pg/g) in a child with gastro-
intestinal symptoms will facilitate the decision to proceed
with additional studies including endoscopy. The test
cannot be used to distinguish between CD and UC.

E-mail: mirjana.zupancic@kclj.si

P19-3

Cholesterol values in preschool children
Bangov-Bali¢ J, Trogrli¢ M, Ravnic R, Pauro M, Honovic L

Laboratory of Medical Biochemistry, Pula General Hospital, Pula,
Croatia

Unhealthy nutrition in the earliest age combined with
inherited factors may increase the risk for the develop-
ment of some chronic diseases. The purpose of the study
was to compare the measured values of cholesterol (as a
significant risk factor) with recommended values for pre-
school children (less than 4.7 mmol/L) and to compare it
with body mass index. The study included 458 children
(243 boys and 215 girls) born in Pula and its surround-
ings in 1999 and 2000. The children were referred to the
laboratory as part of the regular medical check-up prior
to school enrolment. Upon complete blood count, total
cholesterol values were measured in plasma samples on
an Architect c8000 (Abbott, USA) autoanalyzer. In cases
when cholesterol values were above the recommended
level (4.7 mmol/L), HDL and LDL cholesterol values were
also measured. Measured values were statistically pro-
cessed and expressed as mean (M), median (m), standard
deviation (SD), and coefficient of variation (CV). Relation to
the recommended values was shown by the significance
of difference (p). The median for cholesterol values in the
whole group was 4.16 mmol/L; cholesterol value was 4.29
mmol/L in girls and 4.09 mmol/L in boys; 22% of the chil-
dren had cholesterol higher than the recommended level
of 4.7 mmol/L. In this group, the median for HDL was 1.81
mmol/L and for LDL 3.38 mmol/L; 11.5% of the children
had cholesterol higher than the recommended level for
adults, with HDL 1.80 mmol/L and LDL 3.41 mmol/L. There
was a high correlation coefficient (r=0.966) for body mass
index in children with high cholesterol values. Although
plasma cholesterol values are by some 3% lower than in
those in serum, a relatively large percentage of study chil-
dren had high cholesterol values and high body mass in-
dex. Study results pointed to the need of regular control
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dovite kontrole ovih parametara ve¢ u najranijoj Zivotnoj
dobi, zajedno sa sticanjem navika pravilne prehrane.

E-mail: laboratorij@obpula.hr

P19-4
Kondenzat izdaha u djece - neinvazivna
metoda za pracenje biomarkera u djece s

respiracijskim bolestima

Dodig S', Vlasic 7', Plavec D', Turkalj M', Nogalo B', Cepelak I2, Zivci¢ J',
Zimi¢ L'

'Djecja bolnica Srebrnjak, Zagreb, Hrvatska
2Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko-
biokemijski fakultet, Zagreb, Hrvatska

Cilj je bio odrediti biomarkere u kondenzatu izdaha (KI) i
usporediti ih s FENO te plu¢nom funkcijom u djece s as-
tmom i/ili gastroezofagusnim refluksom (GER). Ispitivanje
je provedeno u djece s astmom i/ili GER. Kl je uzorkovan
uredajem ECoScreen, Jaeger. U Kl su izmjereni pH, pCO,,
koncentracija CO,, koncentracija Zeljeza. FENO je mjeren
uredajem NIOX, Aerocrine AB, a ventilacijski parametri spi-
rometrom SanoScope, Schiller. Ventilacija pluca bila je u
rasponu od urednih vrijednosti do srednje teskih opstruk-
tivno-restriktivnih smetnja. U 54% ispitanika dokazan je
patoloski GER. Utvrdena je statisti¢ki znacajna korelacija
izmedu pH u Kl i FENO u izdahu, te koncentracije Zelje-
za u Kl i parametara plu¢ne funkcije PEF, MEF75, MEF50.
Kondenzat izdaha uzorkuje se neinvazivno, moze se po-
navljati, a prikladan je i za dje¢ju dob. Nakon postupaka
optimiranja i standardizacije, kondenzat izdaha mogao bi
postati metodom izbora u dijagnostici i pracenju pluénih
bolesti u djece.

E-mail: slavica.dodig@zg.t-com.hr
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of these parameters in the earliest age and of upgrading
the general awareness of the healthy and balanced diet.

E-mail: laboratorij@obpula.hr

P19-4

Exhaled breath condensate in children
- a noninvasive method for monitoring
biomarkers in children with respiratory

diseases

Dodig S', Vlasic Z', Plavec D', Turkalj M', Nogalo B', Cepelak I2, Zivci¢ ',
Zimi¢ L'

'Srebrnjak Children’s Hospital, Zagreb, Croatia
2Department of Medical Biochemistry and Hematology, School of
Pharmacy and Biochemistry, Zagreb, Croatia

The aim was to determine biomarkers in exhaled breath
condensate (EBC) and to compare them with FENO and
lung function tests in children with asthma and gastro-
esophageal reflux (GER). Children with asthma and GER
were included in the study. EBC was sampled by ECo-
Screen, Jaeger. pH, pCO,, CO, concentration and iron
concentration were measured in EBC. Breath FENO was
determined by use of a NIOX, Aerocrine AB. Lung func-
tion was evaluated using a SanoScope spirometer, Schil-
ler. GER was found in 54% of children. Results of lung
function tests ranged from normal to mild obstructive-
restrictive changes. There was a statistically significant
correlation between both EBC pH and breath FENO, and
between EBC iron concentration and lung function tests
PEF, MEF75 and MEF50. EBC is a noninvasively obtained
sample, it is reproducible and thus applicable in child-
hood. Upon optimization and standardization, the analy-
sis of EBC could be the method of choice in the diagnosis
and monitoring of lung diseases in children.

E-mail: slavica.dodig@zg.t-com.hr
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P19-5

Dijagnosticka to¢nost C-reaktivnog
proteina, ukupnog broja leukocita, broja
trombocita i diferencijalne krvne slike u
sepsi novorodencadi

Margeti¢ S, Topic E, Gjerek J

Klini¢ki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Odredivanje koncentracije C-reaktivhog proteina (CRP),
ukupnog broja leukocita, broja trombocita i diferencijalne
krvne slike (DKS) predstavljaju dijagnosticki “sepsa-scree-
ning” pristup pri klini¢ckoj sumnji na novorodenacku sep-
su. Cilj rada bio je ispitati dijagnosticku to¢nost navedenih
parametara u novorodencadi sa sepsom. U ispitivanje je
bilo uklju¢eno 58 novorodencadi sa sepsom i 328 zdrave
novorodencadi. Koncentracija CRP odredena je imunotur-
bidimetrijskom metodom poveéane osjetljivosti (Olympus
AU2700). Kompletna krvna slika odredena je na automat-
skom hematoloskom brojacu (Cell-Dyn 3200, Abbott Dia-
gnostics). DKS odredena je mikroskopskom metodom u
obojenom razmazu periferne krvi. Dijagnosti¢ka to¢nost
ispitana je analizom ROC (engl. receiver operating charac-
teristic). Analiza ROC pokazala je izvrsnu diskriminacijsku
ucinkovitost CRP (AUC=0,970) uz optimalnu grani¢nu vri-
jednost (cut-off) 11,5 mg/L kojom se postize dijagnostic-
ka osjetljivost (Os) 89,7% i specificnost (Sp) 96,0%. Medu
parametrima DKS prihvatljivu dijagnosticku to¢nost po-
kazali su omjer nesegmentiranih i ukupnih neutrofilnih
granulocita (I/T, AUC=0,789, 0s=77,2%, Sp=73,2%, cut-off
>0,11), omjer nesegmentiranih i segmentiranih neutro-
filnih granulocita (I/M, AUC=0,774, Os=75%, Sp=73,6%,
cut-off >0,13) te postotak nesegmentiranih neutrofilnih
granulocita (AUC=0,784, 0s=82,8%, Sp=66,2% cut-off
>5%). Apsolutni broj neutrofilnih granulocita (AUC=0,607,
0Os=54,7%, Sp=66,1%) i limfocita (AUC=0,546, 0s=45,6%,
Sp=68%), postotak segmentiranih neutrofilnih gra-
nulocita (AUC=0,499, 0s=51,7%, Sp=54,7%) i limfocita
(AUC=0,659, 05=82,5%, Sp=47,9%), kao i ukupni broj le-
ukocita (AUC=0,629, Os=65,5%, Sp=56,9%) i broj trombo-
cita (AUC=0,542, 0s=62,1% Sp=49,2%) pokazali su neza-
dovoljavajucu diskriminacijsku uc¢inkovitost u dijagnostici
novorodenacke sepse. Zakljucuje se kako je koncentracija
CRP parametar najvece dijagnosticke to¢nosti u sepsi no-
vorodencadi. Prihvatljivu diskriminacijsku ucinkovitost u
dijagnostici novorodenacke sepse pokazali su omjeri /T i
I/M te postotak nesegmentiranih neutrofilnih granulocita.
Ukupni broj leukocita i broj trombocita nisu pouzdani di-
jagnosticki pokazatelji novorodenacke sepse.

E-mail: sandra.margetic1@zg.t-com.hr
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P19-5
Diagnostic accuracy of C-reactive protein,
total leukocyte count, platelet count and

differential blood count in newborn sepsis
Margeti¢ S, Topi¢ E, Gjerek J

University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

Determination of C-reactive protein (CRP), total leukocyte
count,plateletcountanddifferentialbloodcountrepresents
a“sepsa-screen”diagnosticapproachinnewbornsclinically
suspected of sespis. The aim of the study was to assess
diagnostic accuracy of these parameters in newborns
with sepsis. The study included 58 newborns with sepsis
and 328 healthy newborns. CRP concentration was
determined by particle-enhanced immunoturbidimetric
assay (Olympus AU2700). Complete blood count was
determined on an automated blood counter (Cell-Dyn
3200, Abbott Diagnostics). Differential blood count was
determined by microscopic method in stained peripheral
blood smear. Diagnostic accuracy was evaluated using
the receiver operating characteristic (ROC) analysis. ROC
analysis showed excellent discriminating power of CRP
(AUC=0.970) at optimal cut-off point of 11.5 mg/L, which
achieves diagnostic sensitivity (Se) of 89.7% and specificity
(Sp) of 96.0%. Among the parameters of differential blood
count, acceptable diagnostic accuracy was obtained for
immature to total neutrophil ratio (I/T ratio, AUC=0.789,
Se=77.2%, Sp=73.2%, cut-off >0.11), immature to mature
neutrophil ratio (I/M ratio, AUC=0.774, Se=75%, Sp=73.6%,
cut-off >0.13) and percentage of band cells (AUC=0.784,
Se=82.8%, Sp=66.2%, cut-off >5%). Absolute neutrophil
count (AUC=0.607, Se=54.7%, Sp=66.1%) and lymphocyte
count (AUC=0.659, Se=82.5%, Sp=47.9%), percentages of
mature neutrophils (AUC=0.499, Se=51.7%, Sp=54.7%)
and lymphocytes (AUC=0.659, Se=82.5%, Sp=47.9%)
as well as total leukocyte count (AUC=0.629, Se=65.5%,
Sp=56.9%) and platelet count (AUC=0.542, Se=62.1%
Sp=49.2%) showed unacceptable discriminating power in
the diagnosis of neonatal sepsis. Thus, the concentration of
CRP showed the best diagnostic accuracy in the diagnosis
of neonatal sepsis. Acceptable discriminating power in
the diagnosis of neonatal sepsis showed I/T and I/M ratios
and percentage of band cells. Total leukocyte count and
platelet count are not reliable diagnostic indicators of
neonatal sepsis.

E-mail: sandra.margetic1@zg.t-com.hr
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P19-6
Dijagnosticka vrijednost “klasi¢nih” biljega

neonatalne sepse

Getaldic B, Bubenik V, Gjerek J, Margeti¢ S, Vukeli¢ N

Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska

Neonatalna sepsa ili bakteremija novorodencadi, uz neu-
suglasenu terminologiju za sistemski odgovor na bakterij-
ski infekt u novorodencadi zasad nema ni savriene labo-
ratorijske dijagnosticke pretrage temeljem koje ¢e se i kod
nesimptomatske novorodencadi brzo uvesti antibiotska
terapija. Potvrda infekcije nalazom hemokulture predugo
traje, tako da se u sadasnjoj dijagnostici neonatalne sepse
i u KB Sestre milosrdnice na Klinici za ginekologiju i porod-
nistvo primjenjuju “klasi¢ni” biljezi. Oni obuhvacaju odre-
divanje kompletne krvne slike, omjera nesegmentiranih
i segmentiranih granulocita (I/T) i CRP u sve novoroden-
¢adi u prvih 24 sata zZivota. U primjeni je i protokol SNA-
Pll za procjenu fizioloskih funkcija novorodencadi. Cilj je
bio utvrditi dijagnostic¢ku i prognosticku vrijednost stan-
dardnih pretraga koje se rutinski rade kroz 24 sata za svu
novorodencad, nalazi kojih su bitni neonatolozima u sva-
kodnevnom odlucivanju o pravodobnom uvodenju anti-
biotske terapije. U 69 novorodencadi rodenih kroz mjesec
dana na Klinici za ginekologiju i porodnistvo odredena
je kompletna krvna slika na hematoloskim analizatorima
Beckman Coulter HmX i Micro Diff Il. Omjer nesegmen-
tiranih i segmentiranih granulocita odreden je iz krvnog
razmaza koji su pregledali medicinski biokemicari s isku-
stvom iz neonatalne hematologije. Koncentracija CRP
odredena je na analizatoru Olympus AU 640 uz uporabu
visoko osjetljivog reagensa (HSCRP). U tumacenju i obradi
rezultata slijedili smo vazedi referentni raspon za zdravu
novorodencad u prvih 24 sata za sve odredivane pretra-
ge. Koncentraciju CRP iznad gornje granice (preporuka za
bakteremiju je 10 mg/L) imalo je 83,7% novorodencadi,
71,4% ih je imalo povisene leukocite (>17,8x10°/L).Samo
je 2,3% novorodencadi imalo povisenu vrijednost omjera
I/T.Na osnovi izmijenjenih fizioloskih funkcija i laboratorij-
skih pretraga kod osmoro novorodencadi uc¢injena je he-
mokultura, a pozitivan nalaz je zabiljezen kod dvoje djece.
U zakljucku, “klasi¢ne” pretrage sepse, CRP i broj leukocita
te omjer I/T, imaju vrlo dobru osjetljivost i visoku negativ-
nu prediktivnu vrijednost u dijagnostici neonatalne sepse.
Nasi rezultati potvrduju promisljanja da bi se za pravilnu
interpretaciju grani¢nih vrijednosti za odredivane biljege
trebalo postaviti vrijednosti koje slijede fiziolosku dinami-
ku njihovih promjena unutar prvih 48 sati zivota.

E-mail: bigetaldi@hotmail.com
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P19-6
Diagnostic value of “classic” markers of

neonatal sepsis

Getaldi¢ B, Bubenik V, Gjerek J, Margeti¢ S, Vukeli¢ N

University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

There is an urgent need to know whether the newborn
has developed sepsis, in order to introduce appropriate
treatment as early as possible. Coniformation of the diag-
nosis (blood culture) may take time, and diagnostic tests
are used to obtain quick indication of the infection status.
These tests are not perfect. Some real cases of infection
will produce negative test results, whereas some children
free from infection will test positive. The potential useful-
ness of the test will depend on the clinical condition of
the child. Current diagnostic approach in our hospital
includes determination of “classic” markers of sepsis in
all newborns: total leukocyte count, absolute neutrophil
count, immature/total neutrophil count ratio (I/T) and C-
reactive protein (CRP) within 24 hours of birth, and SNAP
Il physiology scores. The aim of the present study was to
investigate the sensitivity and specificity of standard di-
agnostic tests for bacterial infection-sepsis of newborns
that may be important for clinicians in their daily work
at Department of Neonatology, Sestre milosrdnice Uni-
versity Hospital. We determined complete blood count
(CBC) on the Cell Dyn Beckman Coulter HmX and Micro
Diff Il analyzers. The immature to total neuthrophil ratio
(I/T) was determined by a hematology technologist. CRP
concentration was measured by the HSCRP (high sensi-
tive CRP) reagent on an Olympus AU 640 analyzer. The
analysis was performed within the first 24 hours of life
in all neonates born during a one-month period (n=69)
at our hospital. On result interpretation, we followed
reports on the upper marker limits within the first 24 h
of life in healty newborns. CRP was above the reference
range (10 mg/L) in 83.7%, WBC (>17.8x10°%/L) in 71.4%, and
I/T (>0.25) in 2.3% of the newborns. Only two of eight
newborns included in blood culture documentation had
a “culture-proven” sepsis. In conclusion, the classic mark-
ers of neonatal sepsis, CRP and WBC, have a good sensi-
tivity and negative prognostic value. Our results support
the opinion that correct interpretation of cut-off values
for the respective markers would require such values to
be set that follow the physiological dynamics of their
variation during the first 48 h of life.

E-mail: bigetaldi@hotmail.com
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Vrijednost mjerenja koncentracije masnih
kiselina vrlo dugih lanaca u ranom
otkrivanju bolesenika i heterozigota za X-

vezanu adrenoleukodistrofiju
Bili¢ K, Fumic K, Cvoriscec D

Klini¢ki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

X-vezana adrenoleukodistrofija (X-ALD) je nasljedna
neurometaboli¢na bolest obiljeZena centralnom ili per-
ifernom demijelinizacijom i adrenalnom insuficijencijom.
Gen za X-ALD normalno je odgovoran za sintezu perok-
sizomskog, transportnog adrenoleukodistrofi¢cnog prote-
ina (ALDP). Defektni ALDP uzrokuje, nepoznatim meha-
nizmima, poremecaj razgradnje masnih kiselina vrlo du-
gih lanaca (MKVDL), u najvecoj mjeri C26:0, a posljedica
je patolosko nakupljanje MKVDL u tkivnim i krvnim lipidi-
ma, osobito u korteksu nadbubrezne Zlijezde i Zivéanom
sustavu. Metaboli¢na nepravilnost, povecana koli¢ina
MKVDL i biokemijski poremecaj, te smanjena aktivnost
acil-CoA sintetaze vrlo dugih lanaca u peroksizomima os-
novne su osobine bolesti. Dok se adrenalna insuficijencija
u ovih bolesnika lijeci vrlo uspjeSno hormonskom nadom-
jesnom terapijom, jo$ uvijek nema mogucnosti zaustavl-
janja i lije¢enja progredijentnih neuroloskih poremecaja.
Provodenje probiranja za otkrivanje nosilaca mutiranog
gena na X kromosomu za ALD i prijenatalna dijagnostika
od posebne su vaznosti za prevenciju ove bolesti. Probi-
ranje na nosioce gena za ALD provodi se kombinacijom
nekoliko metoda: odredivanjem koncentracije zasicenih
MKVDL u serumu i kulturi koznih fibroblasta, imunocito-
kemijskim odredivanjem ALD proteina u kulturi koznih
fibroblasta te analizom DNA. Prikazujemo analiticku vri-
jednost i doprinos mjerenja MKVDL u otkrivanju nosilaca
za X-ALD. Otkri¢e prvog bolesnika ponukalo nas je dau 18
dostupnih ¢lanova obitelji odredimo razine MKVDL. Kon-
centracije MKVDL u serumu mjerene su kao metilni esteri
metodom plinske kromatografije-spektrometrije masa,
uz interne standarde obiljeZene izotopima (stabilna izo-
topna dilucijska masena spektrometrija). U svim uzorcima
odredivano je pet parametara: C22:0, C24:0, C26:0, C24:0/
€22:0, C26:0/C22:0. Odredivanjem koncentracija MKVDL i
njihovog medusobnog omjera te diskriminacijske vrijed-
nosti Y iz seruma ¢lanova obitelji naden je jedan obolje-
li hemizigot, a za 3 Zene je utvrdeno da su heterozigoti
za ALD. Koncentracija C26:0 i omjer C26:0/C22:0 bili su
znacajno poviseni u serumu te su najvazniji, dijagnosticki
korisni parametri. Diskriminacijska vrijednost Y upucuje
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The value of very long chain fatty acid
screening in the early detection of
patients and heterozygotes for X-linked

adrenoleukodystrophy
Bili¢ K, Fumic K, Cvoriscec D

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

X-linked adrenoleukodystrophy (X-ALD) is an inherited
neurometabolic disease presenting with central or pe-
ripheral demyelination and impaired function of adre-
nals. The responsible X-ALD gene normally encodes the
peroxisomal adrenoleukodystrophy protein (ALDP). De-
fective ALDP causes, by unknown mechanisms, impaired
degradation of very long chain fatty acids (VLCFAs), pre-
dominantly C26, resulting in pathognomonic accumula-
tion of VLCFAs in tissues and blood lipids, notably in the
adrenal cortex and nervous system. The metabolic ab-
normality, elevated levels of VLCFAs, and the biochemical
defect, reduced peroxisomal very long-chain acyl-CoA
synthetase (VLCS) activity, are the ubiquitous features
of the disease. While adrenal dysfunction in X-ALD can
be treated with adrenal hormone replacement therapy,
there is no treatment for severe neurologic disabilities.
Screening for carriers of mutated relevant gene and
prenatal diagnosis are very important for the preven-
tion of the disease. The carrier state can be investigated
by determining the concentrations of saturated VLCFAs
in serum or cultured skin fibroblasts, by looking for the
presence of X-ALD protein in cultured skin fibroblasts,
and by carrying out mutation analysis. The aim was to
estimate the contribution of VLCFA measurement to the
identification of the carrier state of X-ALD. Profiles of satu-
rated VLCFAs were studied in 18 members of an affected
family. VLCFA levels were analyzed as methyl esters by
gas chromatography-mass spectrometry, using internal
standards labeled with isotopes (stable-isotope dilution).
Five parameters were determined: C22:0, C24:0, C26:0,
C24:0/C22:0, C26:0/C22:0. Laboratory results revealed
one patient to be hemizygous and three females hetero-
zygous for ALD. The concentration of C26:0 and C26:00/
C22:0 ratios were significantly increased in serum. Among
VLCFAs, C26:0 (absolute and in proportion to C22:0) are
the most important, diagnostically useful parameters.
Discrimination value Y suggested women heterozygous
for ALD. In conclusion, serum assay for VLCFAs has made
it possible to perform large-scale screening of individu-
als at risk to identify asymptomatic patients with X-ALD.
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na zenu heterozigota za ALD. U zaklju¢ku, metoda
odredivanja koncentracije MKVDL u serumu omogucila
je probiranje Sirokog raspona rizi¢nih osoba u svrhu ot-
krivanja asimptomatskih bolesnika s X-ALD. Naglasava se
potreba mjerenja MKVDL u serumu svih ¢lanova ne samo
uze, vec i Sire obitelji bolesnika s ALD, kako bi se otkrili
i drugi bolesnici i/ili heterozigoti za ALD. Otkrivanje he-
terozigota otvara mogucnost za prevenciju bolesti kroz
gensko savjetovanje. Normalne koncentracije MKVDL u
serumu u klinicki suspektnih ispitanica ne isklju¢uju he-
terozigotnost. U takvim slucajevima potrebno je odrediti
koncentraciju MKVDL u homogenatu kulture koznih fi-
broblasta te eventualno napraviti mutacijske analize gena
ABCD1.

E-mail: kbilic@kbc-zagreb.hr

P19-8
Usporedba reagensa dvaju proizvodaca
za odredivanje vrijednosti C-reaktivnhog

proteina u nedonosc¢adi i novorodencadi
Vukeli¢ N, Vukasovic I, Topi¢ E

Klinicki zavod za kemiju, KB Sestre milosrdnice, Zagreb, Hrvatska

C-reaktivni protein (CRP) je reaktant akutne faze koji je u
zdravih osoba prisutan u niskim koncentracijama. Pato-
loska stanja kao Sto su bakterijske infekcije, upale ili raza-
ranje tkiva prac¢ena su povecanjem vrijednosti CRP uslijed
otpustanja upalnih citokina. Odredivanje vrijednosti CRP
vrlo je vazno u dijagnostici i prac¢enju infekcije u nedo-
noscadi i novorodencadi. U novorodencadi sepsa moze
poceti nespecificnim simptomima i dijagnosticira se tek
na osnovi patoloskih laboratorijskih nalaza. Cilj rada bio je
ispitati analiticku pouzdanost i reproducibilnost reagensa
Full Range CRP tvrtke Randox za odredivanje vrijednosti
CRP u serumu/plazmi (mjerno podru¢je 0,1-160,0 mg/L) u
usporedbi s CRP reagensima tvrtke Olympus kao referen-
tnim reagensima: Olympus CRP reagensom za koncen-
tracijsko podrucje 5,0-300,0 mg/L i Olympus CRP Latex
reagensom namijenjenom ranoj dijagnozi infekcije u ne-
donoscadi i novorodencadi. Za Olympus CRP Latex rea-
gens postoje dvije aplikacije: osjetljiva (SCRP, za koncen-
tracijsko podrucje 0,5-20,0 mg/L ) i visoko osjetljiva (HS-
CRP, za koncentracijsko podru¢je 0,05-2,00 mg/L). Za sve
reagense primijenjene su izvorne bazdarne i kontrolne
otopine, kao i aplikacije za instrument Olympus AU 640.
Ispitivanja su provedena u skladu s preporukama ECCLS.

Pediatric laboratory diagnostics

Diagnostic tests should be offered to all at risk relatives
of X-ALD patients and should include members of the
extended family. Identification of heterozygotes provides
an opportunity for disease prevention through genetic
counseling. Normal concentration VLCFAs in clinically
suspected females does not exclude carrier state. In these
cases, the combined use of fibroblast VLCFA level analysis
and possibly ABCD1 gene mutation analysis could detect
X-ALD carriers correctly.

E-mail: kbilic@kbc-zagreb.hr

P19-8
Comparison of reagents from two
manufacturers for C-reactive protein

determination in preterm and term neonates
Vukeli¢ N, Vukasovic I, Topi¢ E

University Department of Chemistry, Sestre milosrdnice University
Hospital, Zagreb, Croatia

C-reactive protein (CRP) is an acute phase reactant, which
is found in low concentrations in healthy individuals.
Pathologic states such as bacterial infection, inflamma-
tion or tissue lesions are associated with an increase in
CRP level due to the release of inflammatory cytokines.
Determination of CRP is of utmost importance in the di-
agnosis and monitoring of infection in preterm and term
neonates. In neonates, sepsis may begin with unspecific
symptoms and is only diagnosed on the basis of patholog-
ic laboratory findings. The aim of the study was to assess
analytical reliability and reproducibility of the Full Range
CRP reagent (Randox) for CRP determination in serum/
plasma (measuring range 0.1-160.0 mg/L) in comparison
with Olympus CRP reagents as reference reagents: Olym-
pus CRP reagent for the concentration range of 5.0-300.0
mg/L and Olympus CRP Latex reagent intended for early
diagnosis of infection in preterm and term newborns. The
Olympus CRP Latex reagent has two applications: sensi-
tive (SCRP, for concentration range of 0.5-20.0 mg/L) and
highly sensitive (HSCRP, for concentration range of 0.05-
2.00 mg/L). The original calibrated and control solutions
and applications for the Olympus AU 640 instrument were
used for all reagents. Tests were performed in line with
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Analiticka procjena obuhvatila je nepreciznost u seriji,
nepreciznost iz dana u dan, neto¢nost i usporedna odre-
divanja vrijednosti CRP u uzorcima bolesnika. Analizira-
no je 139 uzoraka seruma nedonos¢adi i novorodencadi.
Uzorci s vrijednostima CRP manjim od 2,00 mg/L (skupina
1, n=35) analizirani su pomoc¢u Olympus Latex reagensa
(visoko osjetljiva aplikacija, mjerno podrucje 0,05-2,00
mg/L) i Randox Full Range CRP reagensa. Uzorci seruma s
vrijednostima CRP manjim od 20,0 mg/L (skupina 2, n=63)
analizirani su pomocu Olympus Latex reagensa (osjetljiva
aplikacija, mjerno podru¢je 0,5-20,0 mg/L) i Randox Full
Range CRP reagensa, a uzorci seruma s vrijednostima CRP
vecim od 5,0 mg/L (skupina 3, n=41) analizirani su pomocu
Olympus CRP reagensa (mjerno podrugje 5,0-300,0 mg/L)
i Randox Full Range CRP reagensa. Dobiveni su zadovo-
ljavajudi rezultati za analiti¢ku nepreciznost iz dana u dan
(KV=1,64%), nepreciznost u seriji (KV <2,18%) i neto¢nost
(R <3,67%). Rezultati usporednih odredivanja vrijednosti
CRP s reagensima dvaju proizvodaca u tri skupine ispita-
nika (tri koncentracijska podrug¢ja) statisticki obradeni li-
neranom regresijskom analizom pokazali su visok stupanj
korelacije (r >0,99). Na temelju dobivenih rezultata moze
se zakljuciti da je Full Range Randox reagens pouzdan i
reproducibilan reagens za odredivanje koncentracije CRP
u nedonoscadi i novorodencadi.

E-mail: nada.vukelic@zg.t-com.hr

P20 - Laboratorijski informacijski sustavi, P20-1
Analizator IL GEM Premier 3000 za pretrage

uz bolesnika: umrezenje i prednosti
BrkljacicV, SrengerV, Rogic D, Serti¢ )

Klini¢ki zavod za laboratorijsku dijagnostiku, Klini¢ki bolnicki centar
Zagreb, Zagreb, Hrvatska

Razvojem biomedicinske i informaticke tehnologije rad
na analizatorima koji su vezani uz bolesnika (engl. po-
int-of-care, POC) znatno se pojednostavljuje. Uredaji se
medusobno povezuju u lokalnu mrezu (engl. Local Area
Network, LAN) koja omogucava nadzor nad umrezenim
analizatorima u jedinicama za pretrage uz bolesnika. Reor-
ganizacijomlaboratorijskog rada 2005. godine uKlinickom
zavodu za laboratorijsku dijagnostiku KBC Zagreb uvode
se analizatori acidobaznog statusa tvrtke Instrumentation
Laboratory (zastupnik tvrtka MDLab d.o.0.) GEM Premier
3000 na 11 lokacijskih jedinica (Klinika za anesteziologi-
ju, reanimaciju i intenzivno lijecenje, jedinice intenzivne
skrbi i operacijska dvorana Klinike za neurokirurgiju, Kli-
nike za kirurgiju, Klinike za kardijalnu kirurgiju, Klinike za
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ECCLS recommendations. Analytical evaluation included
serial imprecision, day to day imprecision, inaccuracy, and
parallel CRP determination in patient samples. A total of
139 serum samples from preterm and term babies were
analyzed. Samples with CRP levels lower than 2.00 mg/L
(group 1, n=35) were analyzed by use of Olympus Latex
reagent (highly sensitive application, measuring range
0.05-2.00 mg/L) and Randox Full Range CRP reagent. Se-
rum samples with CRP levels lower than 20.0 mg/L (group
2, n=63) were analyzed by use of Olympus Latex reagent
(sensitive application, measuring range 0.5-20.0 mg/L)
and Randox Full Range CRP reagent, whereas those with
CRP level greater than 5.0 mg/L (group 3, n=41) were ana-
lyzed by use of Olympus CRP reagent (measuring range
5.0-300.0 mg/L) and Randox Full Range CRP reagent. Sat-
isfactory results were obtained for analytical day to day
imprecision (CV=1.64%), serial imprecision (CV <2.18%)
and inaccuracy (R <3.67%). The results of parallel CRP de-
terminations with the use of reagents from two different
manufacturers in three study groups (three concentration
ranges), statistically processed by linear regression analy-
sis, showed a high degree of correlation (r >0.99). Based
on the results obtained, it is concluded that the Randox
Full Range reagent is a reliable and reproducible reagent
for CRP determination in preterm and term newborns.

E-mail: nada.vukelic@zg.t-com.hr

P20 - Laboratory information system, P20-1
IL GEM Premier 3000 POCT analyzer:

networking and advantages

Brkljacic V, Srenger V, Rogic D, Sertic J

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

Development of biomedical and computer technology
has substantially contributed to increasing simplification
of the operation of point-of-care (POC) analyzers. These
instruments are interconnected in a local area network
(LAN), which allows their surveillance in POC units. Fol-
lowing the restructuring of laboratory practice conducted
during 2005 at Clinical Institute of Laboratory Diagnosis,
Zagreb University Hospital Center, GEM Premier 3000
analyzers manufactured by Instrumentation Laboratory
(represented in Croatia by MDLab d.o.o.) were introduced
to determine acid-base status at 11 hospital locations: De-
partment of Anesthesiology, Resuscitation and Intensive
Care, intensive care units and operating rooms of Univer-
sity Departments of Neurosurgery, Surgery, Cardiac Sur-
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pedijatriju; Zavod za dijalizu; Zavod za hitnu i intenzivnu
medicinu; Klinika za zenske bolesti i porode, Zavod za pe-
rinatalnu medicinu, te hitni laboratoriji Klinickoga zavoda
za laboratorijsku dijagnostiku). Uporabom programa GEM
Web koji je instaliran na dva ra¢unala smjeStena u hitnom
i redovnom laboratoriju medicinskim su biokemicarima
omoguceni 24-satni nadzor i pracenje udaljenih analiza-
tora. Program omogucava dobivanje svih potrebnih izvje-
$¢a za pretrage uz bolesnika koji ukljucuju: pregled svih
rezultata bolesnika, aktivhu kontrolu kvalitete rada, uvid
u pogrjeske s identifikacijom analiticara, te uvid o broju iz-
vrienih analiza i potro3nji reagensa. Program ima moguc¢-
nost povezivanja podataka u LIS i BIS. Tijekom 6 mjeseci
na analizatorima za pretrage uz bolesnika KBC Zagreb
obradeno je 53 711 uzoraka krvi bolesnika i zabiljezeno
511 prijeanalitickih pogrjesaka (ugrusak i/ili interferenci-
ja, 0,9%). Pojavnost prijeanalitickih pogrjeSaka manja od
1% bila je moguca zahvaljujuci trajnoj izobrazbi osoblja
na odjelima koje provodi analize od strane laboratorijskih
stru¢njaka kojima umrezenje uredaja omogucava stalan
pregled nad analiti¢ckim radom.

Vrijeme laboratorijskih djelatnika provedeno uz instru-
ment svedeno je na minimum, a kontrole i rezultati retro-
gradno se mogu provjeriti za svakog bolesnika.

E-mail: vbrkljac@kbc-zagreb.hr

P20-2
Primjena informacijskih tehnologija u

dostavi laboratorijskih nalaza
Srenger V', Serti¢ J', Brkljaci¢ V', Rogic D', Majdeni¢ K2, Kules K2

'Klinicki zavod za laboratorijsku dijagnostiku, Klinicki bolnicki centar
Zagreb, Zagreb, Hrvatska
2Labnet, Josipovac, Hrvatska

Cilj rada bio je ispitati dostavu nalaza vanjskim korisnici-
ma u Klinickom zavodu za laboratorijsku dijagnostiku KBC
Zagreb, te uvesti one metode koje ¢e omoguditi brzu i po-
uzdanu dostavu nalaza te sprijeciti nepotrebne troskove.
U radu smo od metoda primijenili laboratorijski informa-
cijski sustav (LIS), anketu, te statisticku obradu nepodi-
gnutih nalaza. Glavne znacajke primjene LIS su potpuna
automatizacija u izradi laboratorijskih pretraga te brza
razmjena informacija. Sam proces stvaranja informacija
definira strukturne module LIS. Jedan od modula je izrada
i dostava nalaza korisnicima, a uklju¢uje mreznu razmjenu
podataka s bolni¢kim odjelima i ambulantama, te pretva-

Laboratory information system

gery, Pediatrics; Dialysis Unit, Department of Emergency
and Intensive Care; University Department of Gynecology
and Obstetrics, Department of Perinatal Medicine, and
emergency laboratories of the Clinical Institute of Labo-
ratory Diagnosis. GEM Web application has been installed
on two computers located in emergency and central lab-
oratory to allow medical biochemists 24-h surveillance
and monitoring of remote analyzers. The application
provides all the necessary POC test reports, comprising
the list of all patient results, active quality management,
survey of errors including analyst identification, and data
on the number of analyses performed and reagent con-
sumption. The application can also be integrated into LIS
or HIS. A total of 53,711 patient blood samples were pro-
cessed by POCT analyzers at Zagreb University Hospital
Center during 6 months, and 511 preanalytical errors (clot
and/or interference, 0.9%) were recorded. A less than 1%
incidence of preanalytical errors was possible owing to
continuous education of nurses that perform assays by
laboratory professionals who can permanently monitor
analytical performance due to analyzer integration. The
time that laboratory staff spend by the analyzers has
been reduced to minimum, and control and test results
may be retrogradely checked for any patient.

E-mail: vbrkljac@kbc-zagreb.hr

P20-2
Use of information technologies in

laboratory finding delivery
Srenger V', Sertic J', Brkljaci¢ V', Rogi¢ D', Majdenic K2, Kules K2

'Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia
2Labnet, Josipovac, Croatia

The aim of the study was to investigate the delivery of
laboratory findings to outpatients at Clinical Institute of
Laboratory Diagnosis, Zagreb University Hospital Center,
and to introduce methods that will allow for rapid and
reliable laboratory result delivery and eliminate unneces-
sary costs. Regarding study methods, we used laboratory
information system (LIS), survey, and statistical process-
ing of uncollected results. Major LIS characteristics are
complete automation of laboratory test performance
and rapid information exchange. Structural models of LIS
are defined by the actual information-producing process
itself. One of the modules comprises preparation and
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ranje validiranih nalaza u PDF-format (engl. Portable Do-
cument Format) i njihovu dostavu pomocu elektronicke
poste za vanjske korisnike. Kod takvog slanja nalaza oso-
bito je vazna zastita podataka kod odredenih genetickih
i drugih pretraga. Za anketno ispitivanje pripremljen je
poseban upitnik na temelju kojega je proveden terenski
dio istrazivanja medu posjetiteljima klinickog laboratorija
o njihovoj navici dobivanja nalaza, o poznavanju interne-
ta, te 0 mogucnosti dobivanja nalaza elektroni¢ckom po-
stom. Analiza zatvorenih pitanja iz upitnika pokazala je da
86% ispitanika sami dolaze u laboratorij po nalaze, 59%
ispitanika se sluzi internetom, a 55% ispitanika je ¢ulo za
mogucnost slanja nalaza internetom. Jedna Cetvrtina is-
pitanika (25%) izjasnila se za dobivanje nalaza elektronic-
kom postom i to pretezito oni iz dobne skupine od 25-50
godina. Otvorena su pitanja dala uvid o stavovima bole-
snika kod odabira specijalistickih laboratorija. Statisticka
obrada nepodignutih nalaza kroz razdoblje od 6 mjeseci
pokazala je kako svakog mjeseca ostaje oko 20% nepo-
dignutih nalaza, od kojih su najbrojniji oni iz biokemije
proteina i tumorskih biljega (33%), endokrinologije (23%),
te imunologije (20%). Rezultati ispitivanja pokazuju da
primjena informacijskih tehnologija (elektronicka posta
ili elektronicka razmjena podataka s lije¢nicima primarne
zastite) u dostavi laboratorijskih nalaza vanjskim korisni-
cima omogucuje smanjenje nagomilavanja nepodignutih
nalaza, posjeta bolesnika i guzve u ¢ekaonicama, ali i ne-
potrebnog rasipanja zdravstvenih sredstava. Takoder do-
prinosi racionalizaciji i ustedi u reorganizaciji zdravstvene
zaiste.

E-mail: vsrenger@kbc-zagreb.hr

P21 - Automatizacija i robotika, P21-1
Automatizirani sustav za sveobuhvatnu
analizu mokrace Iris 1Q 200 - iskustva nakon

godinu dana svakodnevnog rada

Fucek M, Rogi¢ D, Kralik S, Fressl G

Klini¢ki zavod za laboratorijsku dijagnostiku, Klini¢ki bolnicki centar
Zagreb, Zagreb, Hrvatska

Iris 1Q 200 jedna je od dviju danas dostupnih automati-
ziranih alternativa tradicionalno “ru¢noj” i subjektivnoj
analizi mokra¢nog sedimenta. Inicijalna procjena instru-
menta ukazala je na dobru korelaciju nalaza dobivenih
svjetlosnom mikroskopijom i upotrebom sustava Iris 1Q
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delivery of laboratory reports to users, involving network
data exchange with hospital wards and outpatient units,
conversion of validated results into PDF (portable docu-
ment format) files, and their delivery by electronic mail
to outpatients. However, data protection during such
delivery of laboratory reports is of particular importance
for some genetic and other tests. A specific question-
naire was prepared for polling which was the basis for
the field investigation among clinical laboratory users on
the usual manner of receiving reports, their knowledge
of internet, and the possibility of receiving laboratory
results by e-mail. The analysis of closed-ended poll ques-
tions revealed that 86% of respondents collected their
laboratory reports themselves, 59% confirmed the use
of internet, and 55% of respondents had heard of the
possibility of laboratory report delivery by the internet.
One fourth of respondents (25%) declared in favor of
receiving reports by e-mail, mainly those from the 25-50
age group. Open-ended questions provided information
on the patient attitudes regarding selection of specialist
laboratories. Statistical processing of reports uncollected
over 6 months demonstrated that 20% of reports were
left uncollected per month, mostly those on protein
biochemistry and tumor markers (33%), endocrinology
(23%), and immunology (20%). Study results showed that
the use of information technologies, i.e. electronic mail or
electronic data exchange with primary health care phy-
sicians, in delivery of laboratory findings to outpatients
led to reduction in the number of uncollected reports,
patient visits, waiting room queues, and unnecessary
wasting of healthcare funds. The application of these
technologies also contributes to rationalization and sav-
ings in healthcare restructuring.

E-mail: vsrenger@kbc-zagreb.hr

P21 - Automatization and robotics, P21-1
Iris 1Q 200 fully automated urinalysis system

- one-year experience in routine use

Fucek M, Rogi¢ D, Kralik S, Fressl G

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

Iris 1Q 200 is one of the two currently available alternatives
to traditionally manual urine microscopy. In our hands,
initial instrument evaluation has indicated good correla-
tion between light microscopy and Iris 1Q 200 findings,
provided all the elements were sorted manually by an
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200, uz uvjet neizostavne preklasifikacije elemenata od
strane iskusnog operatera za sve uzorke. Koeficijenti ko-
relacije za tipi¢ne elemente sedimenta poput eritrocita,
leukocita, razlicitih epitelnih stanica i cilindara kretali su
se izmedu 0,763 i 0,989. Nepreciznost brojanja bila je, pre-
ma ocekivanjima, bitno manja nego za ru¢nu metodu i
iznosila je, izrazena kao CV%, od 5,4 do 9,7 za pojedine
elemente unutar dana. Ukupno vrijeme potrebno za iz-
davanje nalaza pojedina¢nog uzorka mokra¢e smanjeno
je s prosje¢nih 10-15 na 2-5 minuta. Mogu¢nost izdavanja
nalaza broja nadenih elemenata po vidnom polju ucini-
la je prijelaz s tradicionalne na automatiziranu analizu
mokrace jednostavnom za klinicare i bolesnike. Unutar
inicijalne procjene instrumenta provijerili smo i prenose-
nje uzorak-uzorak (carry-over) za osnovne elemente sedi-
menta. Proizvodac se u tom smislu ograduje od analize
uzoraka s “velikom koli¢inom krvi”, $to se, pretpostavlja-
mo, odnosi na makrohematuriju. Ispitujudi carry-over na
uzorcima s mikrohematourijom (masa eritrocita, mokraca
makroskopski uredna) ustanovili smo da zaista ne postoji
znacajno prenosenje uzorak-uzorak. Isto je ustanovljeno
za leukocite i stanice plocastog i prijelaznog epitela. Me-
dutim, tijekom rutinskog rada uocili smo slucajeve preno-
$enja uzorak-uzorak, i to za elemente koji nisu bili uklju-
¢eni u inicijalnu validaciju — spermatozoide i gljivice. Kako
ovakvo prenosenje nigdje nije opisano u literaturi vezanoj
za Iris 1Q 200, smatramo potrebnim izvijestiti o ovom pro-
blemu, kako bi se izbjeglo izdavanje pogrjesnih nalaza,
odnosno potencijalno neugodne situacije.

E-mail: dunjarogic@hotmail.com

P21-2
Analiticka procjena plinskog analizatora
Gem® PremierTM 3000

Hrabri¢ S, Dvornik S

Zavod za laboratorijsku dijagnostiku, Klini¢ki bolnicki centar Rijeka,
Rijeka, Hrvatska

U novije vrijeme na trzistu se pojavljuju novi biokemijski
analizatori glavna namjena kojih je odredivanje analiza uz
bolesnicki krevet (POCT, point of care testing). Jedan od ta-
kvih analizatora je Gem® PremierTM 3000 (Inc. Lexington,
MA, SAD), analiticku procjenu kojega smo proveli prema
preporukama Europskog odbora za klini¢ko-laboratorij-
ske standarde (ECCLS). Mjerili smo parametre: pH, pCO,,
pO,, iCa?*, Na*, K*, laktat, glukozu i hematokrit u uzorcima

Automatization and robotics

experienced technician. Correlation coefficients obtained
for typical elements such as erythrocytes, leukocytes,
epithelial cells and casts were between 0.763 and 0.989.
As expected, counting imprecision was considerably
lower than the manual method with within day variation
coefficients (CV%) between 5.4 and 9.7. Total average
time needed for single urinalysis decreased from 10-15
to 2-5 minutes. The possibility of reporting the findings
number/high power field has eased the transition from
manual to automated urinalysis for both the clinicans
and patients. Our initial evaluation protocol included
sample to sample carry-over studies as well. However,
we included only common sediment elements such as
erythrocytes, leukocytes and squamous epithelial cells
in these protocols. The manufacturer’s instructions state
“not to analyze samples with great quantities of blood”,
which presumably concerns macrohematuric samples. In-
deed, we found no carry-over with microhematuria, i.e. in
samples that were macroscopically normal but contained
great quantities of erythrocytes. Similar results were ob-
tained for leukocytes and squamous epithelial cells, with
no carry-over detected. However, during routine use we
spotted and documented isolated cases of sample to
sample carry-over, which involved urine elements not
included in initial evaluation studies — spermatozoa and
fungi. Although occurring only with fairly high amounts
of the mentioned elements, we think it is important to
be aware of this possibility, in order to avoid false results
and/or potentially embarrassing situations. Up to now,
this kind of carry-over with Iris 1Q System has not been
reported in the literature.

E-mail: dunjarogic@hotmail.com

P21-2
Analytical evaluation of the Gem®

PremierTM 3000 analyzer

Hrabri¢ S, Dvornik §

Department of Laboratory Diagnosis, Rijeka University Hospital Center,
Rijeka, Croatia

New biochemical analyzers for point-of-care testing
(POCT) have recently become available. One of these is
Gem® PremierTM 3000 (Inc. Lexington, MA, USA). We con-
ducted analytical evaluation of its performance based
on the guidelines issued by the European Committee for
Clinical Laboratory Standards (ECCLS). We measured pH,
pCO,, pO,, iCa?*, Na*, K, lactate, glucose and hematocrit
in whole blood samples. Analytical evaluation of analyz-
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pune krvi. Analiti¢cka procjena analizatora obuhvaca ispi-
tivanje nepreciznosti iz dana u dan, nepreciznost u seriji i
usporedbu s konvencionalnim laboratorijskim metodama
provedenim na biokemijskim analizatorima (Dimension
RxL, Dade Behring Inc., Newark, DE, USA; Olympus AU 400,
Olympus Corporation, Mishima, Japan), hematoloskom
(Cell Dyn 1700, Abbott Laboratories, SAD) i acidobaznom
(Rapid 348, Bayer Corporation, SAD) analizatoru. Uspored-
na mjerenja pojedinih analiza pokazuju zadovoljavajuce
koeficijente korelacije (r=0,8233-0,9843). Nepreciznost
u seriji kod svih analiza ukazuje na vrlo nizak koeficijent
varijacije (KV=0,00-3,73%). Nepreciznost iz dana u dan je
bila dobra (KV=0,23-3,76%), osim za glukozu za koju je bila
nesto veca (KV=5,57%) i za laktat (KV=9,29%). Analitickom
procjenom analizatora Gem® PremierTM 3000 ustanovili
smo da je dovoljno pouzdan za svakodnevnu primjenu
u sustavu POCT. Analizator je lagan za upotrebu, jedno-
stavan za rukovanje, lako prenosiv, pouzdan, odgovaraju-
¢i je za operacijske sale, za jedinicu intenzivne njege, za
analize tijekom hitnih slucajeva, na udaljenim mjestima
od centralnog laboratorija. Primjena ovakvih analizatora
zahtijeva i dobru komunikaciju klinickog i laboratorijskog
osoblja, $to je vrlo vazno u organizaciji provodenja labo-
ratorijskih pretraga uz bolesnika. Treba istaknuti da ana-
lizator ima mogucnost povezivanja s bolni¢kim, labora-
torijskim informacijskim sustavom, $to je budu¢nost svih
nasih laboratorija.

E-mail: snjezana.hrabric@inet.hr

P21-3

Analiticka procjena analizatora ADVIA 1200

Peran N, Slavica V, Reskov Z, Meniga D, Sladi¢ D,
Jaram-Pamukovi¢ D

Op¢a bolnica Sibensko-kninske zupanije, Sibenik, Hrvatska

ADVIA 1200 je automatizirani biokemijski analizator koji
izvodi pretrage u serumu, plazmi i mokraci. Pretrage se
obavljaju nasumice, u seriji i u STAT modu brzinom od 800
fotometrijskih testova na sat i 600 testova za elektrolite
na sat. Cilj je prikazati analiticku procjenu biokemijskog
analizatora ADVIA 1200, koja je provedena prema pre-
porukama Europskog odbora za klinicko-laboratorijske
standarde (ECCLS). Ispitivani su: glukoza, ureja, kreatinin,
mokraéna kiselina, ukupni bilirubin, AST, ALT, ALP, GGT,
CK, LDH, amilaza, kolesterol, trigliceridi i zeljezo. Procjena
je obuhvatila nepreciznost unutar serije, nepreciznost iz
dana u dan, neto¢nost i usporedno odredivanje s analiza-
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ers includes assessment of within-run and between-run
imprecision, and comparison with traditional laboratory
methods of biochemical analyzers (Dimension RxL, Dade
Behring Inc., Newark, DE, USA; Olympus AU 400, Olym-
pus Corporation, Mishima, Japan), hematology (Cell Dyn
1700, Abbott Laboratories, USA) and blood gas analyzers
(Rapid 348, Bayer Corporation, USA). Comparison mea-
surements showed satisfactory correlation coefficients
(r=0.8233-0.9843). Within-run imprecision for all parame-
ters revealed a very low coefficient of variation (CV=0.00-
3.73%). Between-run imprecision was good (CV=0.23-
3.76%), except for glucose where it was slightly elevated
(CV=5.57%), and for lactate (CV=9.29%). On the basis of
data obtained by analytical evaluation of the Gem® Pre-
mierTM 3000 analyzer, we conclude that it is sufficiently
reliable for daily use in POCT. The analyzer is easy to use,
simple to operate, portable and reliable, therefore, it is
suitable for operating rooms, intensive care units, emer-
gency rooms, and decentralized locations. The applica-
tion of such analyzers requires adequate communication
between clinical and laboratory staff, resulting in an im-
portant link in the organization of point-of-care testing. It
should also be stressed that the analyzer has the possibil-
ity of connection to hospital laboratory information sys-
tem, what constitutes the future of all our laboratories.

E-mail: snjezana.hrabric@inet.hr

P21-3
Analytical evaluation of ADVIA 1200

analyzer

Peran N, Slavica V, Reskov Z, Meniga D, Sladi¢ D,
Jaram-Pamukovi¢ D

General County Hospital, Sibenik, Croatia

The ADVIA 1200 Chemistry System is an automated clini-
cal chemistry analyzer that can run tests on human se-
rum, plasma or urine in random access, batch and STAT
modes at a throughput rate of 800 photometric tests per
hour and 600 electrolyte tests per hour. The objective is
to present analytical evaluation of the ADVIA 1200 clinical
chemistry analyzer, performed according to the guide-
lines of the European Committee for Clinical Laboratory
Standards (ECCLS). The following analytes were tested:
glucose, urea, creatinine, uric acid, total bilirubin, AST,
ALT, GGT, ALP, CK, LDH, cholesterol, triglycerides, amylase
and iron The evaluation consisted of determination of
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torom Hitachi 911. Nepreciznost unutar serije odredivana
je u 30 uzastopnih mjerenja u kontrolnim serumima Bayer
QC Control 1, Control 2, Precinorm U, Precipath U (Roche).
Nepreciznost iz dana u dan odredivana je u triplikatu u
navedenim kontrolnim serumima tijekom 10 dana. Neto¢-
nost mjerenja prikazana je kao postotak odstupanja (R%)
srednje izmjerenih vrijednosti od srednje deklariranih vri-
jednosti kontrolnih seruma. Usporedba analizatora prove-
dena je pomocu 67 uzoraka u razli¢itim koncentracijskim
podru¢jima. Rezultati su pokazali prihvatljiv koeficijent
varijacije za nepreciznost unutar serije i nepreciznost iz
dana u dan te zadovoljavajudi stupanj to¢nosti u odnosu
na kriterije temeljene na velic¢ini bioloske varijacije, osim
za Zeljezo u kontrolnom serumu Bayer QC Control 2 i visok
stupanj korelacije s Hitachi 911 (koeficijent korelacije vedi
od 0,985). Provedena analiticka procjena pokazala je da je
ADVIA 1200 pouzdan biokemijski analizator koji osigurava
brz i siguran rad uz uporabu minimalnih koli¢ina uzoraka
i reagensa.

E-mail: zdravko.peran@si.htnet.hr

P22 - Procjena analitickih sustava, P22-1 (UP4-1)

eve

Epruvete razlicitih proizvodaca i vrijednosti

biokemijskih parametara
Trogrli¢ M, Bangov J, Ravni¢ R, Mujagi¢ R, Honovi¢ L

Medicinsko-biokemijski laboratorij, OB Pula, Pula, Hrvatska

Najcesci ¢imbenici koji utje¢u na promjenjivost labora-
torijskih nalaza pripadaju skupini predanalitickih meto-
doloskih ¢imbenika. U toj skupini vazno mjesto priprada
pravilnom uzorkovanju krvi, odnosno uporabi odgovara-
juce epruvete s podtlakom. Globalizacija trziSta donosi sa
sobom i razlicite proizvodace ovoga potrosnog materijala
koji u potpunosti ne uklanjaju interferenciju dodatka u
epruvetama (antikoagulansi, konzervansi) s metodama
razli¢itih instrumenata koji se upotrebljavaju u laborato-
rijima. Pouceni vlastitim iskustvom o mogucnosti inter-
ferencije sastojka epruvete s rezultatima laboratorijskih
nalaza (Crnokrak S. 16™ IFCC-FESCC Congress, Glasgow,
2005.), ispitali smo utjecaj biokemijskih epruveta pet razli-
¢itih proizvodaca na vrijednosti biokemijskih parametara.
Ispitivanje je izvrSseno na 20 uzoraka seruma uzorkovanih
u slijedece biokemijske epruvete: Venosafe Vacuette, BD
Vacutainer, Improve (s gelom i bez njega), Greiner-vacu-
ette. U svim uzorcima izmjerene su vrijednosti 21 bioke-
mijskog parametra (opca biokemija i hormoni stitnjace).
Vrijednosti su izmjerene na biokemijskom analizatoru

Automatization and robotics

between-day imprecision, within-run imprecision, inac-
curcy and correlation with Hitachi 911. Within-run impre-
cision was determined on 30 samples of four control sera,
Bayer QC Control 1, Control 2, Precinorm U, Precinorm P
(Roche). Day-to-day imprecision was determined in trip-
licate in four control sera during 10 days. Inaccuracy was
calculated as percentage of deviation of the mean deter-
mined value from the mean declared value of the control
sera. Comparison of the analyzers was performed using
67 samples in various concentration ranges. The results
of analycal performance were as follows: low within-run
and day-to-day imprecision, a satisfactory level of accu-
racy according to the criteria based on biological varia-
tion except for iron in control sera, Bayer QC Control 2,
and a high rate of correlation with Hitachi 911 (coefficient
of corelation above 0.985). Analytical evaluation showed
ADVIA 1200 to be a reliable biochemistry analyzer, which
ensures rapid and safe work, using minimal quantities of
samples and reagents.

E-mail: zdravko.peran@si.htnet.hr

P22 - Evaluation of analytical systems, P22-1 (UP4-1)
Use of different test tubes and values of

biochemical parameters
Trogrli¢ M, Bangov J, Ravni¢ R, Mujagi¢ R, Honovi¢ L

Laboratory of Medical Biochemistry, Pula General Hospital, Pula, Croatia

The most common factors affecting laboratory test re-
sults belong to the group of preanalytical methodology
factors. Within this group, correct blood sampling, i.e. by
use of appropriate vacuum test-tubes, has a very impor-
tant role. Market globalization implies different manufac-
turers of this kind of expendable supplies. Some of them
do not eliminate the interference between test-tube ad-
ditives (e.g., anticoagulants, preservatives) and methods
of various instruments that are used in laboratories.

Based on our own experience considering the possibil-
ity of test-tube interference with laboratory test results
(Crnokrak S. 16t IFCC-FESCC Congress, Glasgow, 2005),
we assessed the influence of biochemistry test-tubes by
five different manufacturers on the values of biochemical
parameters. Testing was conducted on 20 samples in the
following biochemistry test-tubes: Venosafe Vacuette, BD
Vacutainer, Improve (with and without gel), and Greiner-
vacuette. In all samples the values of 21 biochemical
parameters were measured (general biochemistry and
thyroid hormones). Values were measured on an Archi-
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Architect c8000 i imunokemijskom analizatoru Architect
i2000 (Abbott, SAD) uz primjenu preporucene analiticke
metode. Dobiveni rezultati statisti¢ki su obradeni i iska-
zani srednjom vrijednosti, standardnom devijacijom (SD)
i koeficijentom varijacije (KV), te koeficijentom korelacije
(n. Vrijednosti op¢ih biokemijskih parametara (glukoza,
urea, kreatinin, ALT, AST, GGT, AP, ukupni bilirubin, CK,
LDH, amilaza, Zeljezo, kolesterol, trigliceridi, natrij, kalij,
kloridi, kalcij) nisu pokazala znac¢ajna odstupanja u ovi-
snosti o vrsti uporabljene epruvete. Najnizi koeficijent va-
rijacije pokazale su vrijednosti natrija (KV=0,05%), a najvisi
vrijednosti GGT (KV=3,7%). Koeficijenti varijacije za izmje-
rene vrijednosti hormona stitnjace iznosili su od 0,84% za
fT4 do 1,38% za T3. Najnizi koeficijent korelacije pokazale
su epruvete s gelom Improve (r=0d 0,86 do 0,93) pri odre-
divanju T3. S obzirom na statisticke pokazatelje epruvete
svih navedenih proizvodaca smatraju se prihvatljivima za
uzorkovanje krvi i ne pokazuju znacajne interferencije s
uporabljenom metodologijom.

E-mail: laboratorij@obpula.hr

P22-2 (UP4-2)

Odredivanje hipoksantina, ksantina i
mokracne kiseline u likvoru tekuc¢inskom
kromatografijom visoke djelotvornosti
(HPLC)

Aralica M", Trbojevié-Cepe M, Lovri¢ M?, Lali¢ 72

'Klinicki bolnicki centar Rijeka, Rijeka, Hrvatska
2Klinicki zavod za laboratorijsku dijagnostiku, Klinicki bolnicki centar
Zagreb, Zagreb, Hrvatska

Prikupljeni podatci ukazuju na to da oksidacijski stres igra
glavnu ulogu u patogenezi mnogobrojnih neuroloskih
bolesti (mozdani udar, traumatska ozljeda mozga, epi-
lepsija, meningitis, neurodegenerativne bolesti, multipla
skleroza, hipoksijsko-ishemijska encefalopatija novoro-
denceta, preeklampsija itd.). Hipoksantin je proucavan
kao biljeg hipoksije/ishemije buduc¢i da se nakuplja u tki-
vu kod pojacane razgradnje adeninskih nukleotida i kod
inhibicije ksantin-oksidaze zbog nedostatka kisika. Sma-
tra se da mokracna kiselina ima vaznu ulogu u uklanjanju
endogenih radikala. Takoder se smatra da za vrijeme re-
cirkulacije, nakon privremene ishemije ili nakon nepotpu-
ne ishemije, sustav hipoksantin-ksantin stvara slobodne
radikale koji mogu izazvati novu ozljedu tkiva u razdoblju
reoksigenacije (tzv. paradoks kisika). Cilj ovoga rada bio
je uvesti u rutinsku likvorsku dijagnostiku odredivanje
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tect c8000 biochemistry analyzer and Architect 2000
(Abbott, USA) immunochemistry analyzer. We used the
recommended analytical methods. The results obtained
were statistically processed and expressed as mean,
standard deviation (SD), coefficient of variation (CV) and
correlation coefficient (r). The values of general biochem-
istry parameters (glucose, urea, creatinine, ALT, AST, GGT,
AP, total bilirubin, CK, LDH, amylases, iron, cholesterol,
triglycerides, sodium, potassium, chlorides, calcium) did
not show any significant deviation related to the type of
the test-tube used. Sodium showed the lowest and GGT
highest coefficient of variation (CV=0.05% and 3.7%,
respectively). The coefficients of variation for thyroid
hormones were from 0.84% for fT4 to up to 1.38% for T3.
The lowest correlation coefficient was recorded for the
Improve test-tubes with gel (r=0.86-0.93) on T3 measure-
ment. Considering statistical indicators, the test-tubes of
all the above mentioned manufacturers were found ac-
ceptable for blood sampling and showed no significant
interference with the tested methodology.

E-mail: laboratorij@obpula.hr

P22-2 (UP4-2)

Determination of hypoxanthine, xanthine
and uric acid in human cerebrospinal fluid
by high performance liquid chromatography
(HPLC)

Aralica M", Trbojevié-Cepe M, Lovri¢ M?, Lali¢ 72

'Rijeka University Hospital Center, Rijeka, Croatia
2Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

Accumulating data indicate that oxidative stress plays a
major role in the pathogenesis of numerous neurological
diseases (stroke, traumatic brain injury, epilepsy, men-
ingitis, neurodegenerative diseases, multiple sclerosis,
perinatal hypoxic-ischemic injury, preeclampsia, etc.).
Hypoxanthine has been studied as a marker of hypoxia/
ischemia since it accumulates in the tissue due to the
increased breakdown of adenine nucleotides and inhibi-
tion of xanthine oxidase activity because of the lack of
oxygen. Uric acid has been implicated as an important
endogenous radical scavenger. It has also been sug-
gested that reactive oxygen species (ROS) produced by
the hypoxanthine-xanthine oxidase system might trigger
secondary injury in the reoxygenation period (“oxygen
paradox”) during recirculation after temporary ischemia
or during incomplete ischemia. The aim of the study was
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hipoksantina, ksantina i mokracne kiseline metodom te-
kucinske kromatografije visoke djelotvornosti (HPLC). Hi-
drofilni analiti razdvojeni su izokrati¢cno metodom HPLC
na koloni C18 pri temperaturi od 30 °C. Proteini iz likvo-
ra uklonjeni su ultrafiltacijom. Mobilna faza sastojala se
je od 0,06 M fosfatnog pufera (pH 5,1) i metanola (97:3).
Rabio se je protok 0,7 mL/min i UV detektor pri 254 nm.
Kalibracijska krivulja bila je linearna u rasponu od 1-50
pmol/L (R2=0,996, R2=0,999) za hipoksantin i ksantin te 1-
100 pmol/L (R2=0,997) za mokraénu kiselinu. Ponovljivost
izrazena koeficijentom varijacije bila 6%, 5% i 4% za mo-
kra¢nu kiselinu, hipoksantin i ksantin (n=10). Reproduci-
bilnost izrazena koeficijentom varijacije bila je 6%, 9% and
5% za mokra¢nu kiselinu, hipoksantin i ksantin (n=10). Re-
zultat testa iskorisStenja za mokrac¢nu kiselinu, hipoksantin
i ksantin bio je od 80% do 101% (n=9). Dobiveni rezultati
pokazuju da opisana metoda HPLC ima zadovoljavajucu
nepreciznost i tocnost te se moze rabiti za odredivanje
metabolita purina u likvoru.

E-mail: merica.aralica@ri.t-com.hr

P22-3
Dugorocna procjena vanjske procjene

kvalitete rada za srcane biljege

Kardum-Paro MM, Surina B, Vrhovski-Hebrang D, Perkov S,
Flegar-Mestri¢ Z

Zavod za klinicku kemiju, KB Merkur, Zagreb, Hrvatska

Za odredivanje srcanih biljega jo$ uvijek ne postoje refe-
rentne metode, a referentni materijali jo$ uvijek nisu us-
postavljeni. Revizija preporuka Komiteta za standardiza-
ciju sr¢anih biljega pri IFCC (engl. IFCC Committee on Stan-
dardization of Markers of Cardiac Damage, IFCC C-SMCD)
je u tijeku. Sudjelovanje u vanjskoj procjeni kvalitete rada
laboratorijima daje uvid u stupanj medulaboratorijskih
razlika, Sto je preduvjet uskladivanja dobivenih rezultata.
Cilj studije bio je evaluirati rezultate odredivanja mioglo-
bina i troponina | (cTnl) u vanjskoj procjeni kvalitete Ran-
dox International Quality Assessment Scheme (RIQAS EQA)
potvrdenoj prema medunarodnom standardu 1SO:9002
proizvodaca Randox Laboratories. Zavod za klini¢ku kemi-
ju KB Merkur potvrden prema medunarodnom standardu
1SO:9001:2000 sudjeluje u vanjskoj procjeni kvalitete rada
za sréane biljege RIQAS-Cardiac Programme od 2001. go-
dine. Liofilizirani kontrolni serumi humanog podrijetla
se distribuiraju u 150 laboratorija, a rezultati se grupiraju
prema metodama i procjenjuju u odnosu na srednju vri-
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to introduce HPLC method for simultaneous determina-
tion of hypoxanthine (Hx), xanthine (Xa) and uric acid
(UA) in routine cerebrospinal fluid (CSF) analysis. The
hydrophilic analytes were separated isocratically by HPLC
method using C18 column at a temperature of 30 °C. In
this method, CSF proteins were removed by ultrafiltration.
Mobile phase was composed of 0.06 M phosphate buffer
(pH 5.1) and methanol (97:3). The flow rate was at 0.7 mL/
min and UV detector at 254 nm. Calibration curves were
linear at 1-50 umol/L for Hx and Xa (R2=0.997, R2=0.999,
respectively) and for UA at 1-100 pmol/L (R2=0.997).
Within-day precision of the method defined by CV% for
UA, Hx and Xa was 6%, 5%, and 4% (n=10), respectively.
Between-day precison of the method defined by CV% for
UA, Hx, and Xa was 6%, 9% and 5% (n=10), respectively.
Recovery of the method for UA, Hx, and Xa was from 80%
to 101% (n=9). These results indicate that the described
HPLC method for purine metabolites in CSF has satisfac-
tory precision and accuracy, so it can be introduced in
laboratory practice.

E-mail: merica.aralica@ri.t-com.hr

P22-3
Long-term evaluation of external quality

assessment for cardiac markers

Kardum-Paro MM, Surina B, Vrhovski-Hebrang D, Perkov S,
Flegar-Mestri¢ Z

Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

No reference methods or reference materials have yet
been established for cardiac markers. The IFCC Commit-
tee on Standardization of Markers of Cardiac Damage
(IFCC C-SMCD) recommendations are still in the process
of revision. Through their participation in the external
quality assessment (EQA), laboratories are informed on
the extent of inter-laboratory variation, which is a pre-
requisite for result harmonization. The aim of the study
was to evaluate the results on myoglobin and cardiac
troponin | (cTnl) in the Randox International Quality As-
sessment Scheme (RIQAS EQA) external quality assess-
ment by Randox Laboratories. Department of Clinical
Chemistry, Merkur University Hospital, certified accord-
ing to 1S0:9001:2000, participates in the RIQAS EQA-Car-
diac Programme since 2001. Lyophilized control samples
of human origin were distributed to 150 laboratories,
results were grouped according to the method used and
estimated by comparison with the group average. Results
within £2 standard deviation index (SDI) are considered
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jednost grupe, pricem se prihvatljivima smatraju oni koji
se nalaze unutar dozvoljenog odstupanja od +2 relativne
standardne devijacije (SDI). U Zavodu za klini¢cku kemiju
koncentracija mioglobina se odreduje imunoturbidi-
metrijskom metodom na analizatoru Olympus AU 400,
a rezultati se procjenjuju prema grupi ostalih metoda (4
laboratorija). Koncentracija cTnl se odreduje imunokemij-
skom (RPIA) metodom na analizatoru Dade Stratus CS, a
rezultat se procjenjuje prema metodi RPIA (Dade Behring
Stratus CS; 9 laboratorija). Procjena rezultata bez obzira
na metodu je pokazala veliku varijabilnost (KV %): za mi-
oglobin 26,6% i za cTnl 77,7%. Grupiranje rezultata prema
metodama je pokazalo manju varijabilnost: za mioglo-
bin 0,5-31,4% i za cTnl 3,6-20,7%. Varijabilnost rezultata
grupe u kojoj se procjenjuju nasi rezultati za mioglobin je
bila 25,9%, $to je ocekivana vrijednost s obzirom na broj
sudionika i heterogenost grupe. Varijabilnost rezultata za
cTnl u grupi metoda RPIA je iznosila 6,1%, $to je ocekivana
vrijednost s obzirom na homogenost grupe. S obzirom na
visoku varijabilnost rezultata bez obzira na metodu neop-
hodna je standardizacija metoda za cTnl primjenom meto-
da definiranih vezanjem protutijela isklju¢ivo na epitope
stabilnoga dijela molekule cTnl i KV manjim od 10%. lako
su rezultati za mioglobin uskladeniji, varijabilnost unutar
pojedinih metoda namece standardizaciju metoda za mi-
oglobin prema certificiranom referentnom materijalu.

E-mail: mariana.kardum@zg.htnet.hr

P22-4
Prijeanaliticke pogrjeske u laboratorijskoj

medicini: vrsta i ucestalost
BrkljacicV, Rogic D, JuricevicV, Sertic )

Klinicki zavod za laboratorijsku dijagnostiku, Klini¢ki bolnicki centar
Zagreb, Zagreb, Hrvatska

Kvaliteta analitickog materijala kriticni je ¢imbenik za
kvalitetu rezultata laboratorijskih pretraga. Kako bi se li-
jecnicima osigurali kvalitetni nalazi treba postivati pravila
dobre laboratorijske prakse i uvesti strategiju za preven-
ciju pogrjeske odgovornim usvajanjem standardiziranog
prijeanalitickog postupka. Nepostivanje prijeanalitickih
standarda uzrok je za oko 93% pogrjesaka u dijagno-
stickom laboratorijskom testiranju. Cilj rada bila je obra-
da ukupnih podataka o prijeanalitickim pogrjeskama na
uzorcima bolesnika u svrhu dobivanja uvida u njihovu
ucestalost i broj te uspostava strategije za njihovo smanje-
nje. IstraZivanje je obuhvatilo 237 600 uzoraka bolesnika
od kojih je 3307 obiljezeno prijeanalitickim pogrjeskama,
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acceptable and satisfactory. Myoglobin concentrations
were determined by immunoturbidimetric method
(Olympus AU 400 analyzer) and results estimated within
the group of other methods (4 participants). cTnl concen-
trations were determined by RPIA method (Dade Behring
Stratus CS analyzer) and the results estimated within the
group of RPIA method (9 participants). The results esti-
mated irrespective of the method used showed high vari-
ability (CV %) for myoglobin and cTnl (26.6% and 77.7%,
respectively). Variability of the results estimated within
the group was lower: 0.5%-31.4% for myoglobin and
3.6%- 20.7% for cTnl. The variability of myoglobin results
within the group of other methods (25.9%) was quite ex-
pected because of the small number of participants and
group heterogeneity. The variability of cTnl results within
the group of RPIA methods (6.1%) was lower as the result
of group homogeneity. Accordingly, harmonization of
cTnl results is necessary due to the high variability of re-
sults estimated regardless of the method. That is why cTnl
methods with antibodies on epitopes on the stable part
of the molecule are recommended. Although the results
for myoglobin showed a higher degree of harmonization,
the variability within the methods imposes the need of
harmonization according to the certified reference mate-
rial.

E-mail: mariana.kardum@zg.htnet.hr

P22-4
Preanalytical errors in laboratory medicine:

type and frequency
BrkljacicV, Rogi¢ D, JuricevicV, Sertic J

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

The quality of analytical material is a factor critical for the
quality of test results. To provide physicians with quality
laboratory results, it is necessary to comply with the rules
of good laboratory practice and to introduce strategy for
error prevention by responsible adoption of standard-
ized preanalytical procedure. Failure to comply with this
standard is the cause of approximately 93% of errors in
diagnostic laboratory testing. The aim of the study was to
process all data on preanalytical errors in patient samples
in order to get an insight in their frequency and number,
and to establish a strategy for their reduction. The study
included 237 600 patient samples; 3307 of them involved
preanalytical errors, with 0.06%-2.4% relative frequency
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$to u relativnim frekvencijama za bolnicke i izvanbolnicke
bolesnike iznosi od 0,06% do 2,4%. Na temelju klasifikaci-
je prema specifi¢cnim vrstama prijeanalitickih pogrjesaka
najveca pojavnost pogrjesaka zabiljezena je kod hemo-
liziranih uzoraka (48%) te zgrusanih uzoraka (15%), dok
ostale vrste pogrjesaka biljeze pojavnost od 1% do 7%.
Dokazano je kako je najcesci uzrok nepouzdanih labora-
torijskih rezultata u neposrednoj svezi s nepostovanjem
prijeanalitickog standardiziranog postupka od strane kli-
ni¢kog osoblja. Zbog toga je potrebno provoditi sustavni
program koji je usmjeren na uvazavanje prijeanalitickog
standarda za kvalitetu uzorka kroz izobrazbu, nadzor nad
uzorcima i izvjeStavanje, te afirmaciju medicinsko-labora-
torijske struke.

E-mail: vbrkljac@kbc-zagreb.hr

P22-5
Odredivanje koncentracije NT-pro BNP na

analizatoru Dimension RXL MAX
Cori¢ J', Jadri¢ R?, Huseinovi¢ $2

"Institut za klinicku kemiju, Klinicki centar Sarajevo, Sarajevo, Bosna i
Hercegovina

2Institut za medicinsku biokemiju, Medicinski fakultet, Sarajevo, Bosna i
Hercegovina

Odredivanje N-terminalnog pronatriuretskog peptida
mozga (NT-pro BNP) primjenjuje se u dijagnostici sum-
njivih stanja koja mogu biti kongestivno zatajivanje srca,
te u odredivanju rizika u bolesnika s akutnim koronarnim
sindromom i kongestivnim zatajenjem srca. Cilj rada bio
je usporediti metode odredivanja NT-pro BNP za Dimen-
sion RXL Max NT-pro BNP i Elescys 1010 NT-pro BNP prije
primjene metoda u laboratoriju. U ovom radu procijenili
smo dvije metode za mjerenje NT-pro BNP i izvrsili kore-
laciju rezultata u plazmi 29 bolesnika s Odjela za kardiolo-
giju nase Klinicke bolnice. Kontrolnu skupinu ¢inilo je 62
zdravih ispitanika, 38 muskaraca i 24 zene, raspon dobi
20-71 godina. Mjerenje koncentracije NT-pro BNP izvrse-
no je pomocu enzimskog imuno testa na automatskom
biokemijskom analizatoru Dimension RXL (Dade Behring)
i elektrokemiluminiscentnog imuno testa na Diagnostics
Elescys 1010 (Roche). Statistickom obradom izmedu vri-
jednosti za Dimension RXL Max NT-pro BNP (x) i Elescys
1010 NT-pro BNP (y) dobivena je korelacija (y=0,94, x -
0,26, r=0,96, p<0,01). Kod zdravih ispitanika Zenska skupi-
na ispitanika (72,3+£31,4 pg/mL) pokazala je znacajno vise
vrijednosti nego muska skupina ispitanika (63,9+24,5 pg/
mL). Kao $to se i ocekivalo, vrijednosti koncentracija NT-
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for inpatients and outpatients. Classification of preana-
lytical errors according to specific error type revealed the
highest error frequency in hemolyzed (48%) and clotted
samples (15%), while the frequency of other error types
was 1%-7%. The most common cause of unreliable labo-
ratory results was demonstrated to be directly related to
noncompliance with preanalytical standardized proce-
dure by non-laboratory staff. Therefore, it is necessary to
implement a systematic program focused on compliance
with preanalytical standard of sample quality, which in-
volves education, sample surveillance and reporting, and
assertion of medical laboratory profession.

E-mail: vbrkljac@kbc-zagreb.hr

P22-5
Determination of NT-pro BNP on a

Dimension RXL MAX analyzer
Cori¢ J', Jadri¢ R?, Huseinovi¢ $2

"Department of Clinical Chemistry, Sarajevo University Hospital Center,
Sarajevo, Bosnia and Herzegovina

2Department for Medical Biochemistry, School of Medicine, Sarajevo,
Bosnia and Herzegovina

Determination of N-terminal pro-brain natriuretic peptide
(NT-proBNP) is used as an aid in the diagnosis of individuals
suspected of having congestive heart failure as well as for
risk stratification of patients with acute coronary syndrome
and congestive heart failure. The aim was to compare
Dimension RXL Max NT-pro BNT assay and Elescys 1010 NT-
pro BNP assay before use in our laboratory. We evaluated
two methods of NT-pro BNP measurement and correlated
the results obtained in human plasma samples of 29
patients from Department of Cardiology of our Hospital.
Control group included 62 healthy subjects, 38 men
and 24 women, aged 20-71. NT-pro BNP was measured
using one-step enzyme immunoassay on a Dade Behring
Dimension RXL Max automated biochemistry analyzer
and electrochemiluminescence immunoassay on a Roche
Diagnostics Elescys 1010 instrument. The correlation
using the least square method between Dade Behring
Dimension RXL Max NT-pro BNP (x) and Elecsys NT-pro
BNP (y) was very good (y=0.94 x-0.26, r=0.96). Healthy
women showed significantly higher values (72.3+31.4
pd/mL) than men (63.9+24.5 pg/mL). As expected, the NT-
pro BNP values were significantly higher in patients with
heart failure than in normal subjects. In conclusion, the

Biochemia Medica 2006;16(Suppl 1):51-5268

$221



P22-5

Procjena analitickih sustava

pro BNP u bolesnika sa zatajivanjem srca bile su znacajno
vise od vrijednosti koncentracija izmjerenih u zdravih ispi-
tanika. Zaklju¢uje se kako je metoda NT-pro BNP za Dade
Behring pokazala odli¢ne analiticke performanse koje su
u suglasnosti s rezultatima metode NT-pro BNP dobive-
nim na instrumentu Elescys.

E-mail: antonija@chrono.hr

P22-6
Iskustvo Zavoda za klinicku kemiju Klinicke
bolnice Merkur u medunarodnoj procjeni

kvalitete rada iz laboratorijske koagulacije

Parag G, Flegar-Mestri¢ Z

Zavod za klinicku kemiju, KB Merkur, Zagreb, Hrvatska

Zavod za klinicku kemiju, atestiran prema standardu ISO
9001:2000 od 2003. godine, aktivni je sudionik meduna-
rodne kontrole kvalitete u koagulaciji (IEQAS-Coagulati-
on) pod pokroviteljstvom Svjetske zdravstvene organiza-
cije (5Z0) od 1992. godine. Cilj programa je provjera kvali-
tete vlastitih analitickih sustava putem neovisnog sustava
i uskladivanje prema medunarodnim standardima i pre-
porukama uz obvezu organiziranja Nacionalne kontrole
kvalitete. Provodenje programa kontrole se odvija kroz
3 ciklusa na godinu i sadrzi odredivanje protrombinskog
vremena (PV, PV- INR) aktiviranog parcijalog trombopla-
stinskog vremena (APTV), APTV za pracenje heparinske
terapije, fibrinogena, trombinskog vremena (TV) i anti-
trombina Il (AT Ill). Rezultati 77 laboratorija iz 49 zemalja
svijeta procjenjuju se kao postotak odstupanja od me-
dijana referentne skupine koju sacinjavaju svi sudionici
Nacionalne kontrole Velike Britanije koji rabe isti analiticki
sustav (peer group). Prihvatljivi su rezultati s odstupanjem
<15% za sve parametre. Za odredivanje PV-INR u oralnoj
antikoagulantnoj terapiji prednost se daje reagensima
visoke osjetljivosti. Kod testova probiranja (PV, APTV, TV)
rezultati se izrazavaju u omjeru, te se kao takvi usporedu-
jui procjenjuju. Naj¢esce rabljene metode za odredivanje
fibrinogena su metoda po Claussu i odredivanje derivira-
nog fibrinogena. Rezultati se procjenjuju prema medijanu
pripadaju¢e metode. Rezultati Zavoda za klini¢cku kemiju
u razdoblju 1992.-2006. godine zadovoljili su kriterije pro-
cjene uz udio pozitivnih rezultata od 80-100%. Rezulta-
ti potvrduju vaznost medulaboratorijske suradnje koja
omogucuje razmjenu strucnih i prakti¢nih znanja u smislu

Biochemia Medica 2006;16(Suppl 1):S1-5268

Evaluation of analytical systems

NT-pro BNP Dade Behring assay demonstrated excellent
analytical performance characteristics and agreement
with NT-pro BNP results on Elescys instrument.

E-mail: antonija@chrono.hr

P22-6
Our experience in IEQAS-Coagulation:
Department of Clinical Chemistry, Merkur

University Hospital, Zagreb

Parag G, Flegar-Mestri¢ Z

Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

Department of Clinical Chemistry has been accredited on
the basis of ISO 9001:2000 since 2003, and has participat-
ed in the WHO IEQAS-Coagulation for 16 years now, since
1992. The aim of the program is to provide external quali-
ty assessment for blood coagulation tests and to promote
high standards of laboratory performance and practice.
Additionally, the aim is to encourage participants to set
up the National External Quality Assessment Schemes
(NEQAS) in their countries. According to the scheme
design, every participant receives control samples four
times a year for INR-determination, PT for diagnosis,
APTT for heparin dosage assessment, fibrinogen, APTT,
TT and ATIIl. There are 77 participants from 49 countries
all over the world. Results for the scheme are compared
to a reference group of results from UK NEQAS. Accept-
able results are designated as “results within consensus”
(<15%). For PT-INR most participants prefer thromboplas-
tin reagents with low ISI. For other screening tests, PT for
diagnosis, APTT and TT results must be expressed as the
ratio of measurement clotting time/median of the refer-
ence interval. For fibrinogen determination, the Clauss
and PT- derived fibrinogen method is most widely used.
Results are evaluated according to the method-specific
median. During the 1992-2006 period, our results were
designated as “satisfactory performance” in 80%-100%
of cases. Inter-laboratory collaboration on promoting
high standards of Good Laboratory Practice is important
for allowing useful exchange of professional and practi-
cal knowledge. The obligation of using high sensitivity
reagents for PT and the unique form of reporting PTT
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unapredivanja Dobre laboratorijske prakse, a to podra-
zumijeva primjenu visokoosjetljivih reagensa za odre-
divanje PV i uniformnost izrazavanja rezultata (PV-INR u
oralnoj antikoagulantnoj terapiji i omjera za PV i APTV kao
testova probiranja). Provodenje vanjske procjene kvalite-
te na nacionalnoj razini organizrano je od 1994. i provodi
se neprekidno.

E-mail: gordana.parag@kb-merkur.hr

P22-7
Imunofiksacija - automatizirani sustav Sebia

Hydrasys

Matisic D', Zamljacanec A

'Klinicki zavod za laboratorijsku dijagnostiku, Klinicki bolnicki centar
Zagreb, Zagreb, Hrvatska
2Zdravstveno veleuciliste, Zagreb, Hrvatska

Imunofiksacija je dvostupanjski postupak koji se sastoji
od elektroforeze na agarozi i imunoprecipitacije. Protei-
ni su razdvojeni elektroforetski na ostre vrpce u gelu. Na
svaku vrpcu doda se specifi¢ni antiserum za molekulu
pojedinac¢nih razreda imunoglobulina. Ako su specifi¢ni
razredi laganog lanca imunoglobulina prisutni, nastati ¢e
netopivi kompleks s antiserumom koji se tada moze obo-
jiti i dokazati. Imunofiksaciju obiljeZzava pojacana osjetlji-
vost, laka interpretacija, brzi rezultati testiranja, vrhunsko
razdvajanje, kao i moguénost dokazivanja monoklonskog
imunoglobulina koji nije vidljiv rutinskom elektroforezom.
Pojacana osjetljivost testa jednim se dijelom postize upo-
rabom boje acid violet te jasnocom gela, ¢ime je olak3ano
tumacenje. Primarna upotreba ovoga testa je identifika-
cija i pracenje pojedinog monoklonskog imunoglobulina
(I9G, IgM, IgA, IgD, IgE, laganih lanaca lambda i laganih
lanaca kapa) koji su prisutni u multiplom mijelomu i Wal-
denstromovoj makroglobulinemiji. Imunofiksacijski test
Sebia dizajniran je za identifikaciju gamopatija u huma-
nom serumu ili ostalim humanim bioloskim teku¢inama,
ukljucujuci ukoncentriranu mokracu. Test rabi inovacijsku
laboratorijsku metodu koja uvelike pojednostavljuje na-
nosenje antiseruma. Patentirana imunofiksacijska maska
(IF Dynamic Mask) omogucuje znatno smanjenje ru¢nog
pipetiranja antiseruma. Zamjenom visekratno upotreblje-
ne IF maske Sebia je promijenila nano3enje antiseruma
uvodenjem raspolozivog segmenta za svaki gel. Manji vo-
lumen antiseruma nanosi se na segment i tada premaze
preko gela, ¢ime je smanjena koli¢ina pipetiranog antise-
ruma, a istodobno je omoguceno nanosenje antiseruma
na sve vrpce razdvojenih proteina. Upotrebom pojedinac¢-
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results ensure high reliability and accuracy of laboratory
test results.

E-mail: gordana.parag@kb-merkur.hr

P22-7
Immunofixation - Sebia Hydrasys

automated system

Matisic D, Zamljacanec A2

'Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia
2Medical College, Zagreb, Croatia

Immunofixation is a two-stage process combining aga-
rose gel electrophoresis with immunoprecipitation. Pro-
teins are separated electrophoretically in distinct tracks
on the gel. Antisera specific to individual classes of mol-
ecules are added to each track. If specific classes of light
chain immunoglobulins are present, insoluble complexes
form with the antisera, which can then be stained and de-
tected. Immunofixation is characterized by its enhanced
sensitivity, ease of interpretation, quick test results, excel-
lent resolution, and it may detect monoclonal immuno-
globulins that are not visible on routine electrophoresis.
The enhanced sensitivity of the assay, in part achieved by
using an acid violet stain and gel clarity, facilitates inter-
pretation. The primary use of this test is to identify and
monitor certain monoclonal immunoglobulins (IgG, IgM,
IgA, IgD, IgE, lambda light chain and kappa light chain)
such as those present in multiple myeloma and Walden-
strom’s macroglobulinemia. Sebia’s immunofixation assay
is designed for identification of gammopathies in human
sera or other human biological fluids, including concen-
trated urine. An innovative labor saving method is used
to greatly simplify antiserum application. The patented
Dynamic Mask provides a significant reduction in manual
antiserum pipetting. Replacing the reusable IF masks,
Sebia has changed the method of antiserum applica-
tion by introducing disposable segments for each gel. A
smaller volume of antiserum is applied onto the segment
and then spread across the gel, reducing the amount of
antiserum pipetting and providing simultaneous applica-
tion of antisera to all tracks. There is no template cleaning
with the single use antiserum segments and so cross con-
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nih segmenata za antiserume nije potrebno Ccistiti pred-
loske te je uklonjena i mogucnost kontaminacije vrpca
proteina. Obradeni su serumi 30 bolesnika i verificirani
imunofiksacijom kao: 18 monoklonskih imunoglobulina,
5 hipogamaglobulinemija, 3 poliklonske hipergamaglo-
bulinemije i 4 normalna nalaza. Imunofiksacija je metoda
izbora za dokazivanje monoklonskih proteina zbog njene
brzine, specifi¢nosti, fleksibilnosti i lakoce u interpretaciji,
narocito kada su monoklonski imunoglobulini prisutni u
niskim koncentracijama u serumu i/ili u mokraci.

E-mail: dmatisic@kbc-zagreb.hr

P22-8
Procjena rezultata vanjske procjene
kvalitete pH, plinova u krvi i ioniziranih

elektrolita
Perkov S, Flegar-Mestri¢ Z

Zavod za klinicku kemiju, Klinicka bolnica Merkur, Zagreb, Hrvatska

Cilj rada bila je procjena rezultata pH, plinova u krvi i ioni-
ziranih elektrolita Zavoda za klinicku kemiju, KB Merkur u
vanjskoj procjeni kvalitete koju provodi neovisni organi-
zator Labquality - WHO Collaborating Centre for Educati-
on and Training in Laboratory Quality Assurance, Helsinki,
Finska, tijekom 3 godine u svrhu utvrdivanja analiticke
kvalitete. Dva puta na godinu se 3 razli¢ita uzorka pri-
premljena tonometrijski uvodenjem smjese CO,, O, i N,
u fizioloski puferirani matriks distribuiraju u 290 labora-
torija iz 15 zemalja i analiziraju na 426 analizatora. Rezul-
tati se procjenjuju u odnosu na dozvoljeni analiticki bias
koji iznosi +0,5% za pH, £2,0% za Na*, £3,0% za Ca** i Cl,
+4,0% za pCO, i K*, £5,0% za Mg**, +£6,0% za nisku i 8,0%
za normalnu i visoku razinu pO,. U Zavodu za klinicku ke-
miju KB Merkur analizirano je 12 uzoraka na analizatoru
Stat Profile pHOx Plus (pHOX) i 9 uzoraka na analizatoru
Stat Profile Critical Care Xpress tvrtke Nova Biomedical
(SP CCX). Rezultati su pokazali da postoje znacajne razli-
ke u mjerenju pH i plinova u krvi izmedu razlicitih tipova
analizatora. SP CCX pokazuje negativan bias u mjerenju
pH u odnosu na pHOX, te pozitivan bias u odnosu na Ra-
diometrove (ABL 700-735, 800-835), Bayerove (248,348,
840-865) i ILove analizatore (1610-1640, Gem Premier
3000). Vrijednosti pCO, na analizatoru SP CCX sukladne su
vrijednostima na Radiometrovim (ABL 700-735, 800-835) i
Bayerovim analizatorima (840-865, Rapid Point 400-405),
imaju pozitivan bias u odnosu na pHOX, te negativan bias
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tamination of tracks is eliminated. The sera of 30 patients
were analyzed and verified by immunofixation as follows:
18 with monoclonal immunoglobulins, 5 hypogamma-
globulinemias, 3 polyclonal hypergammaglobulinemias,
and 4 normal results. Immunofixation is the method of
choice for detecting monoclonal protein because it is
fast, specific, flexible and easy to interpret, especially
when monoclonal proteins are present in low concentra-
tion in serum and/or urine.

E-mail: dmatisic@kbc-zagreb.hr

P22-8
Evaluation of external quality assessment
results in acid base and ionized electrolyte

analysis
Perkov S, Flegar-Mestri¢ Z

Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

The aim of the study was to evaluate the results obtained
at Department of Clinical Chemistry, Merkur University
Hospital, Zagreb, Croatia, in acid base and ionized electro-
lyte analysis in the external quality assessment schemes
performed by an external, independent body, Labquality
- WHO Collaborating Centre for Education and Training
in Laboratory Quality Assurance, Helsinki, Finland, during
3 years, to determine analytical quality of the results. Two
times a year, 3 different specimens prepared tonometri-
cally by applying mixtures of CO,, O, and N, into physi-
ologically buffered matrix were distributed to 290 labora-
tories from 15 countries and analyzed on 426 instruments.
Results were evaluated according to total analytical error
limits of £0.5% for pH, +2.0% for Na*, £3.0% for Ca** and
Cl, £4.0% for pCO, and K, +5.0% for Mg**, £6.0% for low
and 8.0% for normal and high level pO,. We analyzed 12
samples on Stat Profile pHOx Plus (pHOx) and 9 samples
on Stat Profile Critical Care Xpress from Nova Biomedical
(SP CCX). The results showed marked bias in the measure-
ment of pH, pCO, and pO, between the analyzers. SP CCX
showed negative bias for pH vs pHOx, and positive bias
vs Radiometer (ABL 700-735, 800-835), Bayer (248, 348,
840-865) and IL analyzers (1610-1640, Gem Premier 3000).
The results for pCO, on SP CCX were comparable with
Radiometer (ABL 700-735, 800-835) and Bayer analyzers
(840-865, Rapid Point 400-405), showed positive bias vs
pHOx and negative bias vs IL Gem Premier 3000 analyzer.
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u odnosu na Gem Premier 3000. Vrijednosti pO, na ana-
lizatoru SP CCX sukladne su vrijednostima pO, na Radio-
metrovom ABL 500-555, imaju pozitivan bias u odnosu na
Bayerove analizatore (248, 348, 840-865), ILov 1610-1640,
te negativan bias u odnosu na Novin pHOx i ILov Gem Pre-
mier 3000. Nasi rezultati na oba analiticka sustava bili su
100% prihvatljivi za pH i Na*, 80-90% za pO,, pCO, i K*, a
manje od 80% za Ca**, Mg**i CI, zbog male zastupljenosti
analizatora SP CCX, malog broja sudionika (3 za Mg*), te
strogih kriterija prihvatljivosti rezultata. Rezultati ukazuju
na problem kontrolnih materijala koji se razlic¢ito ponasaju
na razli¢itim analitickim sustavima. lon selektivne elektro-
de vrlo su osjetljive na utjecaj matriksa, $to znatno ote-
Zava usporedbu rezultata, poglavito kad se radi o malom
broju sudionika.

E-mail: sonja.perkov@hdmb.hr

P22-9
Procjena mjerne nesigurnosti
pri odredivanju standarda bakra

spektrofotometrijskom metodom
Popovic-Matijasec B, Majstorovic-Rezek J', Flegar-Mestri¢ 22

"Herbos Dijagnostika d.o.o., Sisak, Hrvatska
2Zavod za klinicku kemiju, KB Merkur, Zagreb, Hrvaska

Kao dugogodisnji proizvodac¢ dijagnostickih reagensa
Herbos Dijagnostika je s ciljem osiguranja standardne
kvalitete proizvoda od sije¢nja 2004. godine uvela sustav
upravljanja kvalitetom 1SO 9001:2000. Nasi zahtjevi za
stalnim poboljsanjem kvalitete proizvoda provode se u
proces proizvodnje vodenih standarada sljedljivih prema
medunarodno potvrdenom referentnom materijalu (Na-
tional Institute of Standards and Technology, NIST). Prvi
uvedeni standard je standard bakra u sastavu nasega di-
jagnostic¢kog testa TR-0171 Bakar. Cilj rada bio je kalibrira-
ti vrijednost standarda bakra Herbos Dijagnostike prema
ISO uputi za iskazivanje mjerne nesigurnosti (Guide to the
Expression of Uncertainty in Measurement, GUM,1993.)
preko NIST SRM (referentnog standardnog materijala).
Bakar se odreduje direktnom metodom sa specificnim
kromogenom 5-Br-PSAA u kiselom mediju. 5-Br-PSAA s
bakrom tvori obojeni kompleks intenzitet boje kojega je
proporcionalan koncentraciji bakra i mjeri se fotometrijski
na 580 nm u kiveti 10 mm pri sobnoj temperaturi. Kvan-
tifikacija standarda bakra provodi se pomo¢u kalibracij-

Evaluation of analytical systems

The results for pO, on SP CCX were comparable with
Radiometer ABL 500-555, showed positive bias vs Bayer
(248, 348, 840-865) and IL1610-1640 analyzers, and nega-
tive bias vs pHOx and IL Gem Premier 3000 analyzers. Our
results from both analyzers were within the quality speci-
fications, 100% for pH and Na*, 80%-90% for pO,, pCO, i
K*, and less than 80% for Ca**, Mg*+ and Cl-due to the low
proportion of SP CCX analyzers, small number of partici-
pants (3 for Mg™) and strict criteria for the acceptability
of results. The results obtained emphasize the problem
of control materials, which behave differently on various
blood gas analyzers of the same or different manufactur-
ers. The ion selective electrodes are very sensitive to ma-
trix effects, which makes the comparability of the results
difficult, especially when a small number of laboratories
participate in the assessment.

E-mail: sonja.perkov@hdmb.hr

P22-9
Estimation of measurement uncertainty in
the determination of copper standard by

spectrophotometric method
Popovi¢-Matijasec B, Majstorovic-Rezek J', Flegar-Mestri¢ 22

"Herbos Dijagnostika, Sisak, Croatia
2Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

As a long-standing manufacturer of diagnostic reagents,
Herbos Dijagnostika has introduced the I1SO 9001:2001
quality management system as of January 2004 in or-
der to ensure product quality standards. Our require-
ments for continuing improvements of product quality
are implemented within the manufacturing process of
water standards following the internationally certified
reference material (National Institute of Standards and
Technology, NIST). The first standard introduced was cop-
per standard making part of our diagnostic test TR-0171
Copper. The aim of the study was to calibrate the value
of the Herbos Dijagnostika copper standard on the basis
of the Guide to the Expression of Uncertainty in Mea-
surement (GUM) 1993, through the NIST SRM (standard
reference material). Copper is determined using direct
method with a specific chromogen 5-Br-PSAA in acid
medium. Combined with copper, the 5-Br-PSAA forms a
colored complex whose color intensity is proportional to
copper concentration and is measured photometrically
at 580 nm in a 10-mm cuvette at room temperature. The
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skog pravca, a rezultati se izrazavaju u pmol/L. Validacija
metode provedena je kroz dvadeset dana po cetiri mje-
renja na dvjema razinama, te je validirana to¢nost testom
iskoristenja. Za procjenu mjerne nesigurnosti i racunanje
sastavljene i prosirene mjerne nesigurnosti rabljeni su
podatci dobiveni validacijom metode (obnovljivost, toc-
nost), kalibracijski pravac, priprema radnog standarda iz
koncentrata. Usporedbom relativne standardne nesigur-
nosti je vidljivo da najveci doprinos mjerne nesigurnosti
dolazi od kalibracijskog pravca i dugotrajne obnovljivo-
sti, a najmanji od primarnog SRM. Mjerna nesigurnost
za standard bakra za vrijednost 15,75 umol/L iznosi 0,25
pmol/L s obuhvatnim faktorom k=2.

E-mail: herbos-dijagnostika@sk.htnet.hr

P22-10

Iskustva Zavoda za klinicku kemiju Klinicke
bolnice Merkur u programu medunarodne
procjene kvalitete rada u kvalitativnoj

analizi mokrace
Sikirica M, Flegar-Mestri¢ Z

Zavod za klinicku kemiju, Klinicka bolnica Merkur, Zagreb, Hrvatska

Od 1997. godine Zavod za klinicku kemiju KB Merkur su-
djeluje u medunarodnom programu EQA Labquality,
utemeljenom 1971. godine. U programu sudjeluje 3743
laboratorija iz 41 zemlje. Cilj je procjena kvalitete putem
neovisnog sustava kvalitete potvrdenog standardom I1SO
9001:2000 kao sustav provjere kvalitete vlastitih rezulta-
ta kako u kemijskoj analizi mokrace test trakom, tako i u
prepoznavanju elemenata sedimenta mokrace te njihovo
uskladivanje s Europskim preporukama kvalitete. Program
se izvodi 3 puta na godinu za: 1) kemijsku analizu mokra-
Ce test trakom za glukozu, ketone, eritrocite, pH, proteine,
nitrite, leukocite, relativnu volumnu masu i brojanje eri-
trocita (Erc) i leukocita (Lkc) i 2) prepoznavanje elemenata
sedimenta mokrace pomocu 4 slike u boji priredene pre-
ma preporukama Europske grupe za analizu mokrace uz
prikaz slu¢aja. Rezultati za test traku se obraduju prema
vrsti trake i nacinu ocitavanja, a pokazuju da se ocitava-
nje izvodi iskljucivo instrumentalno uz uporabu 5 -7 vrsta
traka. lako je osjetljivost traka razlicita, ukupni rezultati
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copper standard quantification is carried out by use of
calibration curve and results are expressed in umol/L.
The validation of the method is executed over 20 days,
with four 2-level measurements per day, and the accuracy
is validated based on the recovery test. For the purpose
of assessing uncertainty in measurement and calculation
of the combined and extended uncertainty in measure-
ment the data obtained from the method validation
(reproducibility, accuracy), calibration curve, preparation
of working standards from the concentrate are used. The
comparison of relative standard uncertainty makes it
evident that the most significant input to measurement
uncertainty derives from the calibration curve and long-
term reproducibility while the least one comes from the
primary SRM. Uncertainty in the measurement of copper
standard for the value of 15.75 pmol/L is 0.25 pmol/L with
the coverage factor k=2.

E-mail: herbos-dijagnostika@sk.htnet.hr

P22-10

Results of international EQA program
for qualitative urinalysis at Department
of Clinical Chemistry, Merkur University

Hospital
Sikirica M, Flegar-Mestri¢ Z

Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

Since 1997, Department of Clinical Chemistry, Merkur
University Hospital has participated in the International
Labquality EQA Programme established in 1971 and
encompassing 3743 participating laboratories from 41
countries. The aim is quality assessment by an indepen-
dent quality system certified according to ISO 9001:2000
standard as a system of quality assessment of each labo-
ratory’s own results, both in chemical urinalysis using a
test strip and in the identification of cell elements, and
their harmonization with the European quality recom-
mendations. The program is performed 3 times a year
including the following: 1) chemical urinalysis using a test
strip for glucose, ketones, erythrocytes (Erc), pH, proteins,
nitrites, leukocytes (Lkc) relative volume mass, and Erc
and Lkc counting; and 2) identification of urine sediment
elements using 4 color pictures prepared according to
the European Urinalysis Group with a case report. Results
are analyzed for the type of test strip and way of reading.
Five to seven types of strips are in use, and measuring is
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pokazuju maniji rasap vrijednosti za ista koncentracijska
podru¢ja zbog primjene standardiziranokg postupka.
Brojanje Erc i Lkc iskazuje se prema metodi brojanja sta-
nica kao srednja vrijednost i razlika od ciljne vrijednosti
izrazene kao srednja vrijednost £ 50%. Dobiveni rasap
vrijednosti unutar metoda, iako su matode standardizira-
ne, pokazuje jos uvijek prisutnu moguénost utjecaja pri-
je- i poslijeanalitickih grjeSaka. Prepoznavanje elemenata
sedimenta mokrace se izvodi iskljuc¢ivo tzv. shemom “e-
mail” putem interneta. Mogucénost manipulacije slikom
olaksava prepoznavanje elemenata. Rezultati su dostupni
na web stranicama Labquality. Sudjelovanjem u meduna-
rodnom programu EQA uspostavili smo stalnu provjeru
vlastitih analiti¢cikh sustava u kemijskoj analizi mokrace
test trakom i u kvantificiranju i identifikaciji stani¢nih ele-
menata; time dobiveni rezultati postaju pouzdani nalaz
koji zadovoljava europske ciljeve analiticke kvalitete.

E-mail: mirjana.sikirica@hdmb.hr

P22-11
Iskustva vanjske procjene kvalitete rada
UKNEQAS u podrucju imunofenotipizacije

stanica

Siftar Z, Kardum-Paro MM, Nazor A, Flegar-Mestric Z

Zavod za klinicku kemiju, KB Merkur, Zagreb, Hrvatska

Tocnost odredivanja apsolutnog broja i udjela subpopu-
lacija limfocita i CD34 hematopoetskih mati¢nih stanica je
vazna za klini¢cku obradu imunokompromitiranih osoba i
bolesnika sa zlocudnom bolesti koji se podvrgavaju tran-
splantaciji perifernim mati¢nim stanicama. Sudjelovanje
u vanjskoj procjeni kvalitete rada je stoga neophodno da
bi se laboratorijski rezultati mogli usporediti i vrednovati
radi povecanja vjerodostojnosti i njihove usporedivosti
sirom svijeta. Cilj je prikazati rezultate sudjelovanja u me-
dunarodnoj kontroli UKNEQAS iz podru¢ja imunofeno-
tipizacije dobivene upotrebom standardiziranih i danas
preferiranih postupaka za kvantifikaciju stanica protoc-
nom citometrijom.

Od kraja 2005. godine Zavod za klinicku kemiju KB Mer-
kur atestiran prema medunarodnom standardu ISO:
9001:2000 sudjeluje u vanjskoj procjeni kvalitete rada
UKNEQAS for Leukocyte Immunophenotyping u dva pro-
grama: Immune Monitoring (imunoloski status) i CD34
Stem Cell (CD34+ stanice). Kao uzorak se rabi stabilizirana
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mainly instrumental. In spite of varying sensitivity of test
strips, overall results show lower dispersion of values due
to the use of standardized methods. Erc and Lkc count is
expressed according to the method of cell counting as
mean and difference from the target value expressed as
mean £50%. Despite standardization of the methods, dis-
persion of values still implies the possibility of pre- and
postanalytical errors. Identification of urinary sediment
elements is performed exclusively by use of the “e-mail”
scheme via internet. The possibility of picture manipula-
tion facilitates element analysis. Results are available on
the Labquality web pages. By participating in the Inter-
national EQA Program, we have established permanent
control of our own analytical systems in chemical urinaly-
sis with test strips and in quantification and identification
of cell elements. In this manner, we have ensured the
results obtained to be a relevant finding that meets the
European standards in analytical quality.

E-mail: mirjana.sikirica@hdmb.hr

P22-11
The experience in UKNEQAS External
Quality Assessment Scheme for

Immunophenotyping

Siftar Z, Kardum-Paro MM, Nazor A, Flegar-Mestri¢ Z

Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

Accurate determination of absolute and percentage valu-
es for lymphocyte subsets and CD34 hematopoietic stem
cells is important for clinical management of immuno-
compromised individuals and cancer patients undergo-
ing peripheral blood stem transplantation. It is essential,
therefore, that laboratory data dan be compared and
evaluated through participation in an external quality
assurance program to improve the credibility of results
and their comparability worldwide. The objective of this
presentation is to point to the results achieved in the
UKNEQAS external quality control for immunophenotyp-
ing using the state-of-the-art flow cytometry methodolo-
gies for cell quantification.

Since the end of 2005, the Institute of Clinical Chemistry
of the Merkur University Hospital certified according to
ISO: 9001:2000 has participated in the UKNEQAS external
quality assessment for leukocyte immunophenotyping
in two programs: immune monitoring and CD34 stem
cell. Stabilized whole blood was used as a specimen in

Biochemia Medica 2006;16(Suppl 1):51-5268
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puna krv. Uzorci za ¢itanje na proto¢nom citometru EPICS
XL obradeni su amonij klorid (NH4CI) lizatorom, postup-
kom “liziraj-ne ispiri”. Za odredivanje parametara imuno-
loskog statusa rabili smo preporucenu analizu CD45/po-
strani¢no rasprsenje (SSC), a za mjerenje broja CD34+ sta-
nica protokol ISHAGE. Apsolutni broj pozitivnih stanica je
odreden na proto¢nom citometru metodom s ¢esticama
definiranog broja (Flow Count beads). Svi rezultati relativ-
nog i apsolutnog broja pozitivnih stanica imunoloskog
statusa bili su unutar dozvoljenih granica s tendencijom
grupiranja u podrudju ciljne vrijednosti (y+1SD kod imu-
noloskog statusa i 25.-75. centila za broj CD34+ stanica).
Predobrada uzoraka za ¢itanje na proto¢nom citometru s
lizatorom NH4CI postupkom “liziraj-ne ispiri” je dominan-
tan pripremni postupak i rabi ga vise od trecine sudionika.
Nadalje, upotrijebljena CD45/SSC analiza na proto¢nom
citometru je najzastupljenija vrst analize (>75%) kod imu-
noloskog statusa, dok je protokol ISHAGE najzastupljeniji
(>90%) u programu CD34+ stanica. Metoda Flow Count be-
ads za odredivanje apsolutnog broja pozitivnih stanica na
proto¢nom citometru druga je po zastupljenosti (>30%).
Upotrebom preporucenih postupaka i protokola u imu-
nofenotipizaciji stanica, koji uklju¢uju pripremu uzoraka
za mjerenje i analizu na proto¢nom citometru, moguce je
osigurati visok stupanj medulaboratorijske uskladenosti
uz potpunu pouzdanost dobivenih rezultata.

E-mail: zoran.siftar@hdmb.hr

P22-12

Vanjska procjena kvalitete u laboratorijskoj
hematologiji (IEQAS-H) - dvadeset godina
iskustva Zavoda za klinicku kemiju Klinicke

bolnice Merkur

Nazor A, Flegar-Mestric Z

Zavod za klinicku kemiju, Klinicka bolnica Merkur, Zagreb, Hrvatska

Zavod za klinicku kemiju Klinicke bolnice Merkur od 1985.
godine sudjeluje u medunarodnoj sponzoriranoj kontroli
iz podrucja laboratorijske hematologije Shema za inter-
nacionalnu vanjsku procjenu kvalitete iz hematologije
(International External Quality Assessment Scheme for
Haematology, IEQAS-H) pod pokroviteljstvom Svjetske
zdravstvene organizacije. Godine 1987. Zavod je dobio
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all send-outs. For sample processing on an EPICS XL flow
cytometer, the lyse/no wash preparation technique with
ammonium chloride (NH4CI) lysing reagent was em-
ployed. In the immune monitoring program, the CD45/
sideward light scatter (SSC) proposed gating strategy was
adopted for lymphocyte subsets, while ISHAGE protocol
was used for CD34+ cell enumeration. Absolute count
determination was performed on a flow cytometer using
the Flow Count beads solution with the known number of
particles. The relative and absolute enumeration results
from both programs were within the tolerable limits, and
tended to group within the region around the target val-
ue (value within ¥+1SD, and 25%-75% centile in CD34+ in
immune monitoring and stem cell program, respectively).
Sample treatment in the lyse/no wash technique using
NH4CI lysing solution for acquisition on flow cytometer
was a dominant procedure used by more than one-third
of participants. Moreover, in immune monitoring and
CD34+ cell determination the most frequent analyses
were CD45/SSC gating strategy (>75%) and ISHAGE pro-
tocol (>90%), respectively, whereas the Flow Count beads
method for absolute count enumeration on flow cytome-
ter was the second of the bead-based techniques (>30%).
The use of the recommended procedures and protocols
for cell quantification, which include sample preparation
and flow cytometric analysis, can ensure a high degree of
interlaboratory harmonization accompanied by absolute
reliability of the results obtained.

E-mail: zoran.siftar@hdmb.hr

P22-12

International External Quality Assessment
Scheme for Hematology - 20-year
experience of Department of Clinical

Chemistry, Merkur University Hospital

Nazor A, Flegar-Mestri¢ Z

Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

Department of Clinical Chemistry, Merkur University
Hospital, has been involved in the International External
Quality Assessment Scheme for Haematology (IEQAS - H)
organized by the World Health Organization (WHO) since
1985. In 1987, the Department received a certificate with
the obligation of active participation in external qual-
ity control at regional level, which was fulfilled. The aim
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certifikat s obvezom aktivnog sudjelovanja u provode-
nju vanjske procjene kvalitete na regionalnoj, razini sto je
ucinjeno. Cilj vanjske procjene kvalitete rada je uskladiva-
nje rezultata u laboratorijskoj hematologiji neprekidnom
izobrazbom zasnovanom na povratnim informacijama
o rezultatima svakog pojedinog ciklusa kontrole. Kroz 6
kontrola na godinu prode ukupno 12 uzoraka za hemo-
globin, leukocite i trombocite na hematoloskom brojacu
(specijalni pripravci); 8 uzoraka za leukogram, 8 uzoraka
za parazite (pripravci obojeni po Pappenheimu); i 8 uzo-
raka za retikulocite (pripravci obojeni briljant krezil mo-
drilom). Rezultati za hemoglobin, leukocite, trombocite i
retikulocite vrednuju se prema indeksu odstupanja DI (DI
>3,0 neprihvatljiv). Rezultati za diferencijalnu krvnu sliku
- leukogram usporeduju se s deklariranim intervalima za
pojedinu vrstu leukocita, a nadene morfoloske promjene
na krvnim stanicama opisno, do 5 najbitnijih morfoloskih
obiljezja u razmazu.

Za retikulocite dozvoljeno odstupanje je + 50%. Za toc¢an
nalaz krvnih parazita potrebno je definirati vrstu i podvr-
stu parazita. Prihvatljivost rezultata tijekom 20-godisnje
kontrole: za hemoglobin 95,2% , za leukocite 80,5%, za
trombocite 95,2%, za retikulocite 80,5%, za leukogram
97,0% i za vrstu parazita 99,0%. Razli¢iti analiticki sustavi u
laboratorijskoj hematologiji postavljaju apsolutni zahtjev
za uskladivanje rezultata. To se moze postici kroz neko-
liko stupnjeva: svakodnevnim provodenjem unutarnje
kontrole kvalitete rada i statistickom obradom rezultata
nepreciznosti i neto¢nosti; sudjelovanjem u nacionalnoj
vanjskoj procjeni kvalitete rada i uskladivanjem rezultata
medu laboratorijima. U takovom ustroju treba predvidje-
ti i sudjelovanje u medunarodnim procjenama. Kontrola
IEQAS pod pokroviteljstvom Svjetske zdravstvene organi-
zacije je svakako jedna od najvaznijih.

E-mail: aida.nazor@hdmb.hr

P23 - Ostalo, P23-1
Oksidacijski stres u miseva: ucinak

kukuruznog ulja i zeljeza

Domitrovi¢ R, Tota M, Hachem A, Taslak J, Zavidi¢ T, Milin C

Zavod za kemiju i biokemiju, Medicinski fakultet, Rijeka, Hrvatska

Antioksidacijski status predstavlja ravnotezu izmedu nu-
sproizvoda oksidacijskog stresa i zastitnog antioksida-
cijskog sustava. Oksidacijski stres naj¢esce se mjeri indi-
rektno preko enzimskih i neenzimskih antioksidacijskih
pokazatelja. Unos velikih koli¢ina Zeljeza (Fe) rezultira ok-
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of external quality assessment is harmonization of the
results in laboratory hematology by continuous educa-
tion based on feedback on the results from each control
step. Through 6 controls per year, 12 samples undergo
EQA for hemoglobin, leukocytes and platelets on a blood
counter (special preparations); 8 samples for leukogram,
8 samples for parasites (preparations stained according
to Pappenheim); and 8 samples for reticulocytes (prepa-
rations stained with brilliant cresyl blue). The results on
hemoglobin, leukocytes, platelets and reticulocytes are
evaluated according to the deviation index DI (DI >3.0 is
unacceptable). The results on differential blood count -
leukogram are compared with declared intervals for each
type of leukocytes, and morphological changes observed
in blood cells are descriptively presented, including up to
5 most important morphological features per smear. For
reticulocytes the allowed deviation is + 50%. For accurate
identification of blood parasites, it is required to define
the parasite type and subtype. Acceptable results during
20 years of control: for hemoglobin 95.2%, for leukocytes
80.5%, for platelets 95.2%, for reticulocytes 80.5%, for
leukogram 97.0%, and for parasites 99.0%. Different he-
matologic analytical systems require a system for harmo-
nization of the results. This can be accomplished through
several steps: daily conduction of internal quality control
and statistical analysis of the results on imprecision and
inaccuracy; and participation in national external quality
control and assessment of the results between labora-
tories. The structure should also include participation in
international controls. IEQAS control under WHO supervi-
sion is certainly one of the most important.

E-mail: aida.nazor@hdmb.hr

P23 - Other, P23-1
Oxidative stress in mice: effect of dietary

corn oil and iron

Domitrovic R, Tota M, Hachem A, Taslak J, Zavidi¢T, Milin C

Department of Chemistry and Biochemistry, School of Medicine, Rijeka,
Croatia

Antioxidant status represents the balance between by-
products of oxidative stress and antioxidant defense
system. Oxidative stress is most commonly measured
indirectly via enzymatic and nonenzymatic antioxidant
markers. High Fe ingestion may result in oxidative stress
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sidacijskim stresom i Stetnim reakcijama kao $to su perok-
sidacija viSestruko nezasi¢enih masnih kiselina i smanje-
na aktivnost antioksidacijskih enzima. Mehanizam kojim
je Fe ukljucen u zapocinjanje ili poticanje oksidacijskog
ostecenja nije sasvim jasan. Cilj ovoga istrazivanja bio je
ispitivanje ucinka velikih koli¢ina Fe na antioksidacijski
status misSeva ¢ija je hrana obogacena kukuruznim uljem.
MuzZjaci miseva Balb/c hranjeni su 3 tjedna standardnom
prehranom obogacenom s 5% kukuruznog uljaisoptimal-
nom koli¢inom Fe (skupina FCO), odnosno obogacenom s
1% karbonilnog Fe (skupina FCOFe). Kontrolna skupina je
hranjena standardnom prehranom. Kolic¢ina Fe, bakra (Cu)
i cinka (Zn) u tkivu jetre odredeni su induktivno spregnu-
tom plazma spektrometrijom. Aktivnosti Cu/Zn superok-
sid dismutaze (CuZnSOD) i glutation peroksidaze (GPx)
odredene su spektrofotometrijski u nadsloju homoge-
nata jetre. Lipidna peroksidacija odredena je mjerenjem
koli¢ine reaktivnih spojeva s tiobarbiturnom kiselinom
(TBARS). Prehrana s velikim udjelom Fe povecala je kolici-
nu Fe u jetri 2 puta. Medutim, porast kolic¢ine Fe u timusu
izazvan je isklju¢ivo masno¢ama u hrani. Sadrzaj Cu u jetri
blago se smanjio u skupini FCO. U slezeni je porast koli-
¢ine Fe izazvan prehranom oboga¢enom Fe negativno
korelirao s koli¢cinom Cu. Na antiokidacijski status utjecali
su oboje, i prehrambena masnoca i Fe. Misevi ¢ija je hrana
bila obogacena kukuruznim uljem imali su povecéanu koli-
¢inu TBARS, s ve¢im porastom u skupini FCOFe. Aktivnost
CuZnSOD u jetri smanjena je u skupini FCO, dok je doda-
tak Fe u prehrani uzrokovao daljnje smanjenje aktivnosti
enzima. Rezultati ukazuju na to da prehrana obogacena
kukuruznim uljem uzrokuje oksidacijsko ostec¢enje i sma-
njenje antioksidacijske enzimske zastite. Dodatak velikih
koli¢ina Fe dodatno je utjecao na antioksidacijski sustav
povecavajudi osjetljivost jetrenog tkiva na lipidnu perok-
sidaciju. Uz to, prehrana obogacena kukuruznim uljem i
Fe povecala je u miseva potrebe za Cu.

E-mail: robertd@medri.hr
P23-2

Povezanost koncentracije serumskog

kolesterola i suicidnog ponasanja
Ruljanci¢ N, Mali¢ A, Mihanovi¢ M

Psihijatrijska bolnica Sveti lvan, Zagreb, Hrvatska

Ranije studije pokazale su povezanost niske koncentracije
ukupnog kolesterola i suicidnog ponasanja. Cilj ispitiva-
nja bio je ustanoviti postoje li razlike u koncentraciji se-
rumskog kolesterola u bolesnika s odredenim psihijatrij-
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Other

and deleterious reactions such as peroxidation of polyun-
saturated fatty acids and decreased antioxidant enzyme
activities. The mechanism by which Fe is involved in
initiating or promoting oxidative damage is not entirely
clear. The aim of the study was to analyze the effect of
high dietary iron (Fe) on liver antioxidant status in mice
fed corn oil-enriched diet. Male Balb/c mice were fed for
3 weeks standard diets enriched with 5% by weight of
corn oil, with adequate Fe (FCO group), or supplemented
with 1% carbonyl Fe (FCOFe group). Control group was
fed standard diet. Fe, copper (Cu), and zinc (Zn) levels
in liver tissue were determined by inductively coupled
plasma spectrometry. Cu/Zn superoxide dismutase
(CuZnSOD) and glutathione peroxidase (GPx) activities
were determined spectrophotometrically in liver homog-
enate supernatant. Lipid peroxidation was evaluated by
measuring thiobarbituric acid-reactive species (TBARS).
High-Fe diet induced 2-fold increase of hepatic Fe level.
However, the increase of thymic Fe level was induced
solely by dietary fat. Hepatic Cu level slightly decreased
on FCO diet. In spleen, the high-Fe diet induced increase
of Fe level correlated negatively with Cu level. The anti-
oxidant status was influenced by both dietary fat and Fe.
Mice fed corn oil-enriched diets had a higher concen-
tration of TBARS, with a greater increase on FCOFe diet.
Hepatic CuZnSOD activity was decreased in FCO diet,
and Fe supplementation caused further decrease in the
enzyme activity. These results suggest that feeding with
corn oil-enriched diets increases oxidative damage by
decreasing antioxidant enzyme defense. The high-Fe
diet additionally affects the antioxidant defense system,
further increasing the tissue susceptibility to lipid peroxi-
dation. Additionally, both corn oil- and Fe-enriched diets
increased Cu requirements in mice.

E-mail: robertd@medri.hr

P23-2
Relationship between serum cholesterol and

suicidal behavior
Ruljanci¢ N, Mali¢ A, Mihanovi¢ M

Sveti Ivan Psychiatric Hospital, Zagreb, Croatia

Previous studies have pointed to a relationship between
low level of total serum cholesterol and suicidal behavior.
The aim of our study was to investigate the possible dif-
ferences in cholesterol level between psychiatric patients
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skim dijagnozama u odnosu na bolesnike koji su pokusali
suicid. Uzorak se sastojao od 677 bolesnika rasporedenih
u skupine s dijagnozama prema MKB-10 (F10 sindrom ovi-
snosti-alkoholizam, F20 shozifrenija, F23 psihoti¢ni pore-
mecaji, F25 shizoafektivni potemecaji, F32 depresivni po-
remecaj, F43 reakcija na stres, F60 poremecaji li¢nosti, X61
nenasilni pokusaj suicida, X70 nasilni pokusaj suicida), ko-
jima je odredena koncentracija ukupnog kolesterola stan-
dardnom metodom kod prijma na lije¢enje u Psihijatrijsku
bolnicu Sveti Ivan u razdoblju od 1. sije¢nja do 1. travnja
2005. Razlike u koncentraciji kolesterola prema dijagno-
zama testirane su analizom varijance, buduci da je test
homogenosti varijance pokazao da se varijance statisticki
znacajno ne razlikuju (Bartlett ¥?=11,12, st.sl=8, p=0,19).
Analiza varijance pokazala je kako postoji statisticki zna-
¢ajna razlika izmedu skupina bolesnika s razli¢itim dija-
gnozama (F=2,47, st.sl.=8, p=0,012). ViSestrukim post hoc
testom (LSD) pokazalo se da se skupina s dijagnozom X61
koja ima najmanju vrijednost kolesterola statisticki znacaj-
no ne razlikuje od skupine s dijagnozama F10, F23 i X70,
dok se statisti¢ki znacajno razlikuje od skupina F20, F25,
F32, F43 i F60. Dobiveni rezultati potvrdili su hipotezu o
povezanosti niske koncentracije ukupnog kolesterola i su-
icidnog ponasanja. Odredivanje koncentracije ukupnog
kolesterola u serumu bolesnika s dijagnozama F10 i F23
moze posluziti kao koristan bioloski biljeg pri procjeni ri-
zika suicidnog ponasanja psihijatrijskih bolesnika.

E-mail: n_ruljancic@yahoo.com

Other

with particular diagnoses and patients with a history of
suicide attempts. Total cholesterol level was determined
in serum samples of 677 patients admitted to Sveti Ivan
Psychiatric Hospital from January 1 till April 1, 2005, dis-
tributed into groups according to ICD10 diagnoses. The
ICD-10 diagnoses were: F10, syndrome of alcohol depen-
dence; F20, schizophrenia; F23, psychotic disorder; F25,
schizoaffective disorder; F32, depressive disorder; F43,
stress reaction; F60, personality disorder; X61, nonviolent
suicide attempt; and X70, violent suicide attempt. Analy-
sis of variance was used to analyze differences in choles-
terol levels between patient groups because the test of
homogeneous variance yielded no statistically significant
difference. A significant difference was found between
the groups with different diagnoses (F=2.47, p=0.012).
Multiple post hoc test (LSD) showed the group of patients
with X61 diagnosis, which had the lowest cholesterol
level, not to differ from the groups of patients with the
F10, F23 and X70 diagnoses, but to differ statistically sig-
nificantly from the patient group with the F20, F25, F32,
F43 and F60 diagnoses. In conclusion, our results approve
the hypothesis on the relationship between low levels of
total cholesterol in serum and suicidal behavior. It is also
suggested that determination of total serum cholesterol
in patients with the F10 and F23 diagnoses could provide
a valuable biological risk marker on assessing suicidal be-
havior in these patients.

E-mail: n_ruljancic@yahoo.com
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ZR1 - Medulaboratorijske usporedbe, ZR1-1
Utjecaj harmonizacije op¢ih medicinsko-
biokemijskih pretraga na rezultate vanjske
procjene kvalitete medicinsko-biokemijskih

laboratorija

Flegar-Mestri¢ Z', Jureti¢ D?

Zavod za klinicku kemiju, KB Merkur, Zagreb, Hrvatska
2Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko-
biokemijski fakultet, Zagreb, Hrvatska

Uloga vanjske procjene kvalitete rada medicinsko-bioke-
mijskih laboratorija (MBL) je osigurati neovisnu i objektiv-
nu procjenu dobivenih rezultata kako bi se utvrdio stu-
panj razvoja struke i potaknuo postupak standardizacije
svih procesa laboratorijskog rada s ciljem povecanja stup-
nja medulaboratorijske usporedivosti i harmonizacije u
podrudju laboratorijske dijagnostike. Analizom rezultata
vanjske procjene kvalitete HDMB provedene u 3 ciklusa
tijekom 2005. g. uoceno je da su se prosjecni koeficijenti
varijacije (KV%) za pojedine pretrage unutar svih labora-
torija sudionika znacajno smanjili: za urate sa 6% na 3%
neprihvacanjem metode urikaza-PAP bez askorbat oksi-
daze, a obveznom primjenom metoda IFCC za enzime za
LDH s 22% na 5%, za CK sa 7% na 3%, za ALP sa 14% na
8%, za CHS s 31% na 8%, za aminotransferaze sa 7% na 4%.
Rezultati medulaboratorijskih usporedba laboratorijskih
pretraga za 174 laboratorija sudionika jos uvijek pokazuju
znacajna odstupanja rezultata pojedinih MBL od srednje
vrijednosti grupe, $to ima za posljedicu veliku raspodjelu
dobivenih rezultata. To potvrduje da na konacan rezultat
laboratorijske pretrage ne utje¢u samo razlike u primije-
njenim analitickim metodama, nego i razliciti kalibratori
i kontrolni materijali. Zato u cilju globalne harmonizaci-
je Europska direktiva 98/79 za “in vitro laboratorijsku di-
jagnostiku” zahtijeva mjeriteljsku sljedljivost kalibratora
i kontrolnih materijala uz iskazanu mjernu nesigurnost.
Godisnje izvjesce o rezultatima vanjske procjene kvalitete
HDMB za 3 provedena ciklusa tijekom 2005. g. pokazalo
je da prosje¢no 30% MBL zadovoljava postavljene anali-
ticke ciljeve kvalitete sa 100% prihvatljivih rezultata, vise
od 60% MBL s vise od 80% prihvatljivih rezultata, a manje
od 10% MBL nije zadovoljilo postavljene analiticke ciljeve
kvalitete. Rezultati vanjske procjene kvalitete rada MBL
pokazali su pozitivan utjecaj primjene preporucenih ana-
litickih metoda na harmonizaciju laboratorijskih rezulta-
ta. U daljnjem radu uvodenje medunarodnog standarda
ISO 15189:2003 za medicinske laboratorije omoguditi ¢e
harmonizaciju svih faza laboratorijskog procesa i time
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ZR1 - Interlaboratory comparisons, ZR1-1
Impact of harmonization of general medical
biochemistry analyses on external quality

assessment results
Flegar-Mestri¢ Z', Jureti¢ D2

'Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

2Department of Medical Biochemistry and Hematology, School of
Pharmacy and Biochemistry, Zagreb, Croatia

One of the main purposes of external quality assessment
in medical biochemisty laboratories is to provide an in-
dependent and objective evaluation of laboratory test
results in order to promote standardization of the overall
laboratory process and achieve a high degree of inter-lab-
oratory comparability and harmonization of test results
in the field of medical biochemistry. Long-term evalua-
tion of the results obtained in three surveys during 2005
showed a significant improvement of analytical quality
in medical biochemistry laboratories. The coefficients of
variation (CV%) for some analyses showed a decreasing
tendency: for urate CV decreased from 6% to 3% with
exclusion of the uricase-PAP method without ascorbate
oxidase; for enzymes the obligatory use of IFCC methods
decreased the CV for LDH, CK, ALP, CHS and aminotrans-
ferase from 22% to 5%, from 7% to 3%, from 14% to 8%,
from 31% to 8% and from 7% to 4%, respectively. The
inter-laboratory comparisons of laboratory test results
for 174 participant laboratories showed significant result
deviation from the mean of the group for some laborato-
ries, resulting in wide distribution of the results obtained.
These results indicate that laboratory test results are in-
fluenced not only by the analytical method used but also
by different calibrators and control materials. Therefore,
the European Directive 98/79 on in vitro medical devices
(IVD) requires metrological traceability for standards and
control materials with stated uncertainties. The annual
report for the three surveys in 2005 showed that almost
30% of medical biochemistry laboratories achieved ana-
lytical goals with 100% of acceptable results, more than
60% laboratories fulfilled the requirements with more
than 80% of acceptable results, and less than 10% of the
laboratories were not able to meet the required analyti-
cal quality specification for diagnostic testing. External
quality assessment in medical biochemistry laboratories
in Croatia showed a positive effect of the recommended
methods on the harmonization of laboratory results. In
the future, the availability of an international standard,
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postizanje najvisih ciljeva kvalitete u laboratorijskoj dija-
gnostici.

E-mail: zlata.mestric@zg.t-com.hr

ZR1-2
Evaluacija rezultata u laboratorijskoj
hematologiji

Nazor A", Jureti¢ D?

Zavod za klini¢ku kemiju, Klinicka bolnica Merkur, Zagreb, Hrvatska
2Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko
biokemijski fakultet, Zagreb, Hrvatska

Zavod za klinicku kemiju KB Merkur od 1985. g. sudjeluje
u medunarodnoj sponzoriranoj kontroli iz laboratorijske
hematologije - International External Quality Assess-
ment Scheme for Haematology IEQAS-(H) pod pokro-
viteljstvom Svjetske zdravstvene organizacije (SZO), s
obvezom aktivnog sudjelovanja u provodenju vanjske
procjene kvalitete u Hrvatskoj. U okviru Povjerenstva
za vanjsku procjenu kvalitete Hrvatskoga drustva medi-
cinskih biokemicara, od 1988. g. provodi Vanjsku kon-
trolu kvalitete iz laboratorijske hematologije. Cilj rada
je pokazati rezultate nacionalne kontrole kvalitete iz
podru¢ja laboratorijske hematologije tijekom 2005. go-
dine s obzirom na postavljene ciljeve analiticke kvalitete.
Na godinu se 3alju 3 komercijalna pripravka krvi za
odredivanje hematoloskih pretraga na hematoloskim
brojac¢ima s trodijelnom krvnom slikom. Uzorak za retiku-
locite je razmaz napravljen iz venske krvi obojene briljant-
krezil modrilom kao preporu¢enom metodom. Ciljevi
analiticke kvalitete za hematoloske brojace definirani su
medunarodno prihva¢enim standardima koji obuhvacaju
sve parametre kompletne krvne slike. Po uzoru na
medunarodnu procjenu IEQAS-(H) pod pokroviteljstvom
SZ0 procjenjuju se hemoglobin (Hb), leukociti (Lkc), trom-
bociti (Tr) i retikulociti (Rtc). Kriteriji za prihvacanje rezul-
tata su deklarirane vrijednosti kontrolnog uzorka unutar
+2SD prema primijenjenom hematoloskom analizatoru
i/ili ciljne vrijednosti prema veli¢ini bioloske varijacije
izrazene kao ukupna dozvoljena analiticka pogreska. U
2005. g. u 3 ciklusa sudjelovalo je 177 laboratorija s 37 ti-
pova brojac¢a od 11 proizvodaca. Prosje¢no je neprihva-
tljivih rezultata bilo: za Hb 2,6%, za Lkc 1,7%, za Tr 6,2%
i za Rtc 22,7%. Zaklju¢uje se kako razli¢iti hematoloski
brojaci zahtijevaju uskladivanje rezultata. Ne postoji ko-

Interlaboratory comparisons

ISO 15189:2003, specifically developed and released for
medical laboratories, provides a unique opportunity to
harmonize laboratory activity and to meet the require-
ments to achieve highest quality goals in all steps of the
laboratory work.

E-mail: zlata.mestric@zg.t-com.hr

ZR1-2
Evaluation of results in laboratory

hematology

Nazor A", Jureti¢ D?

'Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

2Department of Medical Biochemistry and Hematology, School of
Pharmacy and Biochemistry, Zagreb, Croatia

Department of Clinical Chemistry, Merkur University
Hospital, has been involved in the International External
Quality Assessment Scheme for Haematology (IEQAS - H)
organized by the World Health Organization (WHO) since
1985. In 1987, it received a certificate of participation in
this control scheme. Department of Clinical Chemistry
has been cooperating in the external quality assessment
program in laboratory hematology, which has been con-
tinuously performed in Croatia since 1988 by the Com-
mittee for External Quality Assessment Schemes under
the auspices of the Croatian Society of Medical Biochem-
ists. The objective is to show the results of the national
quality control in laboratory hematology during 2005,
considering the set aims of analytical quality. Commercial
blood preparations are sent 3 times a year for determina-
tion of hematology parameters on counters. The sample
for reticulocytes is a blood smear stained with brilliant-
cresyl blue as the recommended method. The aims of
analytical quality for blood counters are defined by the
internationally accepted standards for all parameters of
complete blood count. Modelled by the international
IEQAS-H evaluation under the sponsorship of WHO, the
examined parameters are: hemoglobin (Hb), leucocytes
(Lkc), platelets (PIt) and reticulocytes (Rtc). The criteria for
accepting the results are declared values of the control
sample +2SD according to the blood counter used and/or
target values according to the scale of biological variation
expressed as total allowed analytical error. A total of 177
laboratories participated in 3 controls conducted in 2005.
The parameters of complete blood count are determined
on 37 types of counters from 11 different manufacturers.
Average unacceptable results: Hb 2.6%, Lkc 1.7%, Plt 6.2%
and Rtc 22.7%. It is concluded that different hematology
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mercijalni kontrolni uzorak idealno primjenjiv na svim
hematoloskim brojac¢ima. Stoga dozvoljene granice ods-
tupanja, koje ostvaruje vecina laboratorija, ne smiju biti
cilj postizanja kvalitete u redovnom radu. Na brojanje Rtc
utice niz ¢imbenika, ali je dozvoljeno odstupanje od £50%
neprihvatljivo u svakodnevnom radu. Stoga je nuzno
provodenje unutarnje kontrole kvalitete rada, te ispravci
na analitickom sustavu. U vanjskoj procjeni treba teZiti
ka Sto boljim rezultatima, a ispitati uzroke losih rezultata.
Mozda se mogu postaviti zahtjevi za bolju opremu ili do-
datnu izobrazbu.

E-mail: aida.nazor@hdmb.hr

ZR1-3
Procjena rezultata u laboratorijskoj

koagulaciji

Parag @', Jureti¢ D?

Zavod za klinicku kemiju, KB Merkur, Zagreb, Hrvatska
2Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko-
biokemijski fakultet, Zagreb, Hrvatska

Program harmonizacije laboratorijskih nalaza koji omo-
gucuje racionalnu primjenu i pravilnu procjenu rezultata
citira referentni interval za aktivirano parcijalno trombo-
plastinsko vrijeme (APTV) samo kao omijer. To je jedini
usporedivi nacin izrazavanja rezultata. Rezultati za APTV
kroz 2005. godinu upucuju na djelomi¢no pridrzavanje
preporuka, te se namece hitna potreba za ujednacenim
nacinom izrazavanja rezultata APTV. Trajno poticanje una-
predenja visoke razine kvalitete laboratorijske dijagno-
stike kroz primjenu standardiziranih analitickih sustava i
standardiziranih visokoosjetljivih reagensa za protrom-
binsko vrijeme (PV) uz uvodenje standardiziranog nacina
izraZzavanja rezultata (uvodenje PV-INR, izrazavanje rezul-
tata za PV i APTV kao omijer) osigurati ¢e dobru osnovu
za harmonizaciju laboratorijskih nalaza. Kriterij provjere
analiticke kvalitete pojedinog laboratorija je procjena
rezultata koagulacijskih pretraga prema ciljnim vrijedno-
stima koje se rabe u Medunarodnoj procjeni iz koagula-
cije (WHO-IEQAS-Coagulation) i iznosi 15% dozvoljenog
odstupanja za PV i APTV i 20% za fibrinogen. Tijekom
2005. godine sudjelovalo je 145 laboratorija. Odrediva-
nje na automatskim koagulometrima primjenjuje se u
143 laboratorija. Za odredivanje PV u 93% laboratorija
rabe se standardizirani visokoosjetljivi reagensi. KV% pre-
ma skupinama reagensa je <9%. Uvidom u rezultate za
APTV (podijeljeni u skupine prema reagensu) uocena je
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analytical systems require a system of result harmoni-
zation. There is no single commercial control sample
applicable on all blood counters.The allowed limits of
deviation in external evaluation, accomplished by the
majority of laboratories, are too wide to be acceptable
for achieving a high quality daily performance (for Rtc
+50%). Therefore, an internal quality control is required,
and it assumes statistical processing of the imprecision
and inaccuracy. The best possible results should be the
aim during participation in the national external quality
assessment scheme.

E-mail: aida.nazor@hdmb.hr
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Evaluation of the NEQAS coagulation results

Parag G', Jureti¢ D?

'Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

2Department of Medical Biochemistry and Hematology, School of
Pharmacy and Biochemistry, Zagreb, Croatia

The established program of laboratory test harmoniza-
tion cites reference range for APTT as a ratio. This is the
only way to overcome the wide variation of APTT results
in seconds. An overview of APTT results through NEQAS
in 2005 points out that APTT-ratio has not been read-
ily accepted. Continuous promotion of high standards in
laboratory performance and improvement of analytical
quality as well as the use of standardized methods and
highly sensitive reagents for PT along with a unique form
of expressing results (PT-INR, APTT-ratio) will provide a
good basis to achieve harmonization in coagulation tests.
The accepted percentage deviation from group median
for PT and APTT is 15% and for fibrinogen 20% (perfo-
mance criteria in WHO IEQAS-Coagulation). In 2005, 145
laboratories were registered in the program. Most labo-
ratories (n=143) use automated coagulometers. Highly
sensitive thromboplastins are used in 93% of laboratories
(inter-laboratory CV <9%). There is great variability (CV
10%-20%) between diffeent groups of reagents for APTT;
70%-80% of laboratories use APTT-ratio. Fibrinogen is
determinated by Clauss method in 50 of 52 laboratories.
Inter-laboratory CV for normal and low concentration is
<10% and 11%, respectively. Chromogenic method is
used in 18 of 20 laboratories (CV 12.2%). The use of stan-
dardized methods for PT and fibrinogen and highly sensi-
tive reagents for PT has reduced the inter-laboratory CV.
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znacajna varjabilnost (KV 10%-20%). Rezultate izraZzene u
omjeru rabi 70%-80% laboratorija. Fibrinogen se odredu-
je metodom po Claussu u 50 od ukupno 52 laboratorija.
KV% za izrazito potolosko podrugje je 11%, a za normalno
<10%. ATIll se odreduje preporu¢enom kromogenom me-
todom u 18 od 20 laboratorija (KV 12,2%). Rezultati za PV
i fibrinogen potvrduju da se primjenom visokoosjetljivih
reagensa i preporucenih metoda smanjuje varijabilnost i
omogucuje usporedivost laboratorijskih nalaza. Rezultati
za APTV ukazuju na nuznost uvodenja APTV-omjera radi
ujednacenog i usporedivog izraZzavanja rezultata.

E-mail: gordana.parag@kb-merkur.hr

ZR1-4
Procjena rezultata u rutinskoj analizi

mokrace
Sikirica M, Jureti¢ D?

Zavod za klini¢ku kemiju, Klinicka bolnica Merkur, Zagreb, Hrvatska
2Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko-
biokemijski fakultet, Zagreb, Hrvatska

Kvalitativna analiza mokrace kao op¢a medicinsko-bioke-
mijska pretraga izvodi se na svim razinama zdravstvene
skrbi. Nacionalni program vanjske procjene kvalitete rada
je 1997.godine zbog toga prosiren i na kvalitativnu ana-
lizu mokrace kroz suradnju Hrvatskoga drustva medicin-
skih biokemicara i Zavoda za klini¢cku kemiju, KB Merkur,
Zagreb, potvrdenog prema standardu ISO 9001:2000. U
2005./2006. godini su provedena po 2 ciklusa kemijske
analize test trakom i morfoloske analize mokra¢nog se-
dimenta. Kemijska analiza mokrace test trakom izvodi
se za glukozu,bilirubin, ketone relativnu volumnu masu,
pH, eritrocite, proteine, urobilinogene, nitrite i leukocite
u normalnom i patoloskom podrucju. Rabi se 8 -11 vrsta
traka; 40% laboratorija ocitavanja izvode instrumentalno.
Rezultati se obraduju prema vrsti trake i nacinu ocitavanja;
95%-98% rezultata je bilo prihvatljivih kod instrumental-
nog, a 92%-95% kod vizualnog ocitavanja. Unato¢ razlici-
te osjetljivosti traka, kao i Sirokog raspona deklariranih vri-
jednosti kontrolnih uzoraka vidljivo je da instrumentalno
ocitavanje standardizira uvjete reakcije. Morfoloska anali-
za mokraénog sedimenta se izvodi pomocu 4 slike u boji
sedimenta mokrace priredenih sukladno preporucenim
metodama i harmonizaciji pretraga iz opée medicinske
biokemije Hrvatske komore medicinskih biokemicara. U
2005. u 2 ciklusa prihvatljivi rezultati su bili za makrofage
18%, sluz 45%, granulirani cilindar 51%, bubrezni tubular-
ni epitel 60%, hijalini cilindar 81%, gljivice 94%, plocasti
epitel 98% i eritrocite 100%. U cilju bolje kvalitete slika

Interlaboratory comparisons

There is an urgent need to reach concordace and compa-
rability in expressing APTT results.

E-mail: gordana.parag@kb-merkur.hr

ZR1-4

Evaluation of results in qualitative urinalysis

Sikirica M, Jureti¢ D?

'Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

2Department of Medical Biochemistry and Hematology, School of
Pharmacy and Biochemistry, Zagreb, Croatia

Qualitative urinalysis is a test performed at each level
of medical care. Therefore, in 1997 the national external
quality control program was extended to qualitative uri-
nalysis through collaboration of the Croatian Society of
Medical Biochemists and Department of Clinical Chem-
istry, Merkur University Hospital, Zagreb, certified to the
ISO 9001:2000 standard. In 2005/2006, two surveys of
chemical analysis using a test strip and morphological
analysis of urinary sediment were performed. Chemical
analysis is based on the determination of: bilirubin, ke-
tones, relative volume mass, pH, erythrocytes, proteins,
urobilinogen, nitrites and leukocytes in normal and ab-
normal ranges. Eight to eleven different test strips are
in use; 40% of laboratories use instrumental measuring.
Results were analyzed according to the type of test strip
and way of reading, and showed 95%-98% and 92%-95%
of results to fall within the acceptable range by instru-
mental and visual measuring, respectively. In spite of
varying sensitivity of different test strips and a wide range
of control values, instrumental measuring has standard-
ized the conditions of reaction. Morphological analysis of
urine sediment is based on 4 color pictures following the
recommendations and harmonization of laboratory tests
in general medical biochemstry by the Croatian Chamber
of Medical Biochemists. In 2005, there were two surveys,
and acceptable results were obtained for the following
analytes: macrophages 18%, mucus 45%, granular cast
51%, renal tubular cells 60%, hyaline cast 81%, yeasts 94%,
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uveden je prikaz na CD, jer se virtualnom analizom slike
postize bolja vidljivost prikazanog elementa.

Svaki laboratorij dobiva ukupne rezultate uz naznaku vla-
stitih rezultata. S obzirom na klini¢ku vrijednost analize
sedimenta mokrace, narocito u hitnoj laboratorijskoj dija-
gnostici, smanjenje broja grjesaka se postize primjenom
preporucenog postupka supravitalnog bojanja sedimen-
ta mokrace, dok se dodatnom izobrazbom poboljsava
prepoznavanje svih elemenata mokra¢nog sedimenta u
cilju stalnog poboljsanja kvalitete rutinske analize mokra-
ce.

E-mail: mirjana.sikirica@hdmb.hr

ZR1-5

Procjena rezultata specijalistickih
biokemijskih pretraga - pH i plinovi u krvi
Perkov S', Juretic¢ D*

Zavod za klini¢ku kemiju, Klinicka bolnica Merkur, Zagreb, Hrvatska
2Farmaceutsko-biokemijski fakultet, Zagreb, Hrvatska

Program vanjske procjene kvalitete rada medicinsko bio-
kemijskih laboratorija (MBL) koji provodi Hrvatsko drustvo
medicinskih biokemicara u suradnji sa Zavodom za klini¢-
ku kemiju KB Merkur, certificiranom prema standardu ISO
9001:2000, prosiren je na analizu pH i plinova u krvi od
2003. godine, s obzirom na to da se ovaj dio specijalisticke
laboratorijske dijagnostike provodi u velikom broju MBL
na svim razinama zdravstvene skrbi. Vanjska procjena
kvalitete pH i plinova u krvi provodi se tri puta na godinu
analizom jednog komercijalnog kontrolnog uzorka, koji
je puferirana vodena otopina bikarbonata ekvilibrirana s
to¢no poznatom razinom O,, CO, i N,. pH i plinovi u krvi
odreduju se u 42 MBL na acidobaznim analizatorima ra-
zlicitih proizvodaca ukljucujuci Bayer Diagnostics (68%),
Nova Biomedical (12%), Instrumentation Laboratories
(7%), Radiometer (5%). Rezultati pojedinih laboratorija za
pH, pCO, i pO, grupiraju se prema metodama i procjenju-
ju u odnosu na ciljne vrijednosti koje oznacavaju ukupnu
dozvoljenu analiticku pogresku i/ili deklarirane vrijedno-
sti proizvodaca komercijalnog kontrolnog uzorka prema
metodi odredivanja. Procjena rezultata mjerenja pH po-
kazala je nisku varijabilnost (KV%) unutar metode koja je
definirana proizvodacem acidobaznog analizatora (acido-
za: 0,05%- 0,31%, normalno podrucje: 0,14%-0,24%, alka-
loza: 0,04%-0,45%) i visoku razinu kvalitete uz 97%-100%
prihvatljivih rezultata (£0,06 od srednje vrijednosti primi-
jenjene metode). Rezultati za pCO, su pokazali da ciljeve
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squamous cells 98%, and erythrocytes 100%. In order to
achieve better quality of pictures, presentation on CD
has been introduced for better visibility because virtual
picture analysis yields better element identification. Each
laboratory receives overall results, its own results being
specially marked. In the light of the clinical relevance of
urinalysis, especially in laboratory diagnosis at emergen-
cy units, a reduced rate of errors has been achieved by
using standardized procedures for urine sediment and by
continuing education in sediment element identification
in order to permanently improve the quality of routine
urinalysis.

E-mail: mirjana.sikirica@hdmb.hr

ZR1-5
Evaluation of specialist biochemistry test

results - pH and blood gas analysis

Perkov S, Juretic D?

'Department of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia
2School of Pharmacy and Biochemistry, Zagreb, Croatia

External quality assessment in medical biochemistry
laboratories (MBL), which is performed by the Croatian
Society of Medical Biochemists in collaboration with De-
partment of Clinical Chemistry, Merkur University Hospi-
tal, certified to the ISO 9001:2000 standard, since 2003 has
included acid base analysis because this part of specialist
laboratory diagnosis is performed in a large number of
MBLs at all levels of health care. External quality assess-
ment in acid base analysis is performed three times a
year by analysis of one commercial control sample of
the buffered bicarbonate aqueous solution equilibrated
with a predetermined level of O,, CO, and N.,. Blood gas
analyses are performed in 42 MBLs on instruments from
different manufacturers including Bayer Diagnostics
(68%), Nova Biomedical (12%), Instrumentation Labora-
tories (7%), and Radiometer (5%). Results from particular
laboratories for pH, pCO, and pO, are grouped according
to methods and assessed according to the quality speci-
fications representing the goals for total analytical error
and/or acceptable range according to the manufacturer’s
recommendatation. pH results showed a low between
instrument variability, expressed as coefficient of varia-
tion (CV): 0.05%-0.31% in acidosis, 0.14%-0.24% at normal
level, 0.04%-0.45% in alkalosis, and high level of quality:
97%-100% of results were satisfactory (+0.06 from the
mean of the methods). Results for pCO, were within the
quality criteria (£12%) for 93%-98% of MBLs. Between in-
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analiticke kvalitete (+12% ) zadovoljava 93%-98% MBL.
Varijabilnost rezultata unutar metode kretala se od 1,2%-
5,5% kod visoke, 4,0%-7,1% kod normalne i 0,4%-7,0% kod
niske razine pCO,. Rezultati mjerenja pO, u odnosu na za-
dane ciljeve analiticke kvalitete koji iznose +1,6 kPa (PO,
<13,3 kPa) i £12% (p0, >13,3 kPa) bili su prihvatljivi u 88%-
98% MBL. Varijabilnost rezultata pO, unutar metode kre-
tala se od 1,5%-4,8% kod visoke, 1,5%-7,0% kod normalne
i 5,3%-16,0% kod niske razine pO,, 5to se mozZe objasniti
matriksom komercijalnih kontrolnih uzoraka koji su pufe-
rirane vodene otopine i slabije otapaju plinove od svjezih
humanih uzoraka. Dobiveni rezultati ukazuju na visoku
razinu kvalitete rada MBL u ovom podrugju laboratorijske
dijagnostike, $to je osobito vazno jer se radi o pretragama
najvise kategorije hitnosti.

E-mail: sonja.perkov@hdmb.hr

ZR1-6
Rezultati vanjske procjene kvalitete za
HbA1c

Vucic-Lovrenci¢ MY, Bozicevi¢ S, Jureti¢ D

'Sveucilisna klinika za dijabetes, endokrinologiju i bolesti metabolizma,
Zagreb, Hrvatska

2Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko-
biokemijski fakultet, Zagreb, Hrvatska

Laboratorijsko odredivanje hemoglobina Alc (HbA1c) u
Hrvatskoj prisutno je ve¢ gotovo 30 godina. Tijekom tog
razdoblja uvodile su se i rigorozno evaluirale razli¢ite ana-
liticke metode, u skladu s globalnim razvojem podrugja.
Medutim, na nacionalnoj razini je izostala odgovarajuca pot-
pora struke u smislu pracenja i unaprjedenja kvalitete, te osi-
guranja uvjeta za primjenu medunarodnih standarda.

Rezultati istrazivanja provedenog pocetkom 2005. g. po-
kazali su slabu dostupnost testa na podrucju Hrvatske
(radi se u samo 27 laboratorija), te Sesterostruko manji broj
odredivanja u odnosu na preporucene potrebe za posto-
jecu dijabeti¢nu populaciju. Metodologija je danas raz-
mjerno ujednacena, s imunoturbidimetrijskim metodama
zastupljenim u ¢ak 92% laboratorija, ali postoji velik rasap
u referentnim vrijednostima, koje su se kretale u rasponu
od <5.7% do <7%. Takoder je zabrinjavajuci podatak da se
u 4 (15%) laboratorija rezultati izdaju u obliku ekvivalenata
IFCC. Sudionici istrazivanja iskazali su gotovo jednoglasno
zanimanje za sudjelovanje u programu vanjske procjene
kvalitete. Koncem 2005. pokrenut je nacionalni program
vanjske procjene kvalitete HbA1c, i to kao modul 9 pro-
grama vanjske procjene kakvoce rada MBL koji se provodi

Interlaboratory comparisons

strument variability of the results ranged between 1.2%
and 5.5% at high, 4.0% and 7.1% at normal, and 0.4% and
7.0% at low level of pCO,. In 88%-98% of MBLs, results for
pO, were within the quality criteria from +1.6 kPa (pO,
<13.3 kPa) and +12% (pO,>13.3 kPa). Between instrument
variability of the results was 1.5%-4.8% at high, 1.5%-7.0%
at normal, and 5.3% -16.0% at low level of pO,, which
may be explained by the matrix of the control samples;
aqueous based materials have poor buffer capacity and
poor ability to dissolve gases compared with fresh whole
blood. The results obtained pointed to the high quality
of medical biochemistry laboratories in this part of labo-
ratory diagnosis, which is very important because acid
base analysis is among the analytes of the first category
emergency.

E-mail: sonja.perkov@hdmb.hr

ZR1-6
Results of External Quality Assessment for
HbA1c

Vucic-Lovrenci¢ MY, Bozicevic S, Juretic D?

"University Clinic for Diabetes, Endocrinology and Metabolic Diseases,
Zagreb, Croatia

2Department of Medical Biochemistry and Hematology, School of
Pharmacy and Biochemistry, Zagreb, Croatia

Laboratory determination of hemoglobin Alc (HbA1c) has
been present in Croatia for almost 30 years. During this
period, various analytical methods have been introduced
and rigorously evaluated in keeping with global advance-
ment in the field. However, appropriate professional sup-
port has failed at the national level in terms of monitoring
and promoting quality and provision of conditions for
the application of international standards. Results of a
study conducted at the beginning of 2005 demonstrated
poor test availability in Croatia (it is performed in only 27
laboratories), and six times lower number of determi-
nations compared to the recommended requirements
for the existing diabetic population. The methodology
is presently rather uniform, with immunoturbidimetric
methods applied in as many as 92% of laboratories, but
there is a large dispersion of reference values that ranged
from <5.7% to <7%. Also, it is rather inconvenient that in
four (15%) laboratories results are reported in the form of
IFCC equivalents. Study participants almost unanimously
expressed their interest in taking part in the external
quality control program which, however, had not yet
been launched at the time of the survey. At the end of
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u okviru HDMB. Prikazati ¢e se rezultati preliminarnih triju
ciklusairaspraviti dometi i bududi razvoj programa u svje-
tlu globalnog projekta harmonizacije HbA1c.

E-mail: vucic@idb.hr

ZR2 - Edukacija medicinskih biokemicara:
Harmonizacija s temeljnim nacelima
Bolonjske deklaracije, ZR2-1

Nova koncepcija diplomskog Studija
medicinske biokemije - magistar medicinske

biokemije: stru¢njak za 21. stoljece
Zani¢-Grubigi¢ Tihana

Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko
biokemijski fakultet, Zagreb, Hrvatska

Nova koncepcija diplomskog Studija medicinske bioke-
mije posebnu vaznost daje multidisciplinskom znacaju
struke, pa su bitni elementi postojeceg programa Studija
posebno prosireni klinickim znanjima kako bi se osigur-
ali temelji za kvalitetnu primjenu zanstvenih spoznaja u
klinickom okruzenju. Suvremena medicina sve vecu po-
zornost poklanja razumijevanju dinamickih promjena u
fiziologiji i metabolizmu, osobito na molekularnoj razini,
te zbog toga znacajno ovisi o kvalitetnoj medicinsko bio-
kemijskoj dijagnostici. Program je uskladen s preporu-
kama koje su prihvacene u vedini europskih zemelja za
rad u medicinsko biokemijskim laboratorijima, a predvida
jedan petogodisnji ciklus izobrazbe koji zavrsava naslo-
vom magistra medicinske biokemije. Multidisciplinarnost
se postize tako da se kroz studij stjecu: 1. temeljna znanja
(matematika, kemija, fizika, statistika, biokemija, biologija,
molekularna biologija), 2. biomedicinska znanja (anatomi-
ja, fiziologija, patofiziologija, histologija i citologija, imu-
nologija, genetika, mikrobiologija i parazitologija, far-
makologija), 3. stru¢na medicinsko biokemijska znanja
(klinicka biokemija, hematologija s koagulacijom, klini¢ka
imunologija, transfuziologija, klinicka citologija, mikrobi-
ologija, analiti¢ka toksikologija, molekularna dijagnostika,
laboratorijska dijagnostika hitnih stanja, dijagnostika uz
bolesni¢ku postelju, racionalna laboratorijska dijagnosti-
ka itd.) te 4. znanja i vjeStine iz komunikacijskih disciplina,
laboratorijskog upravljanja, automatizacije, elektronicke
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2005, a national program for the external quality assess-
ment for HbAlc was initiated as Modul 9 of the External
Quality Assessment Program for Medical Biochemistry
Laboratories, performed within the Croatian Society of
Medical Biochemistry. Results of the three preliminary
trials will be presented, and the scope as well as future
development of the program with regard to the global
HbA1c harmonization project will be discussed.

E-mail: vucic@idb.hr

ZR2 - Education of medical biochemists:
Compliance to fundamental principles of
Bologna declaration, ZR2-1

A new concept of university degree in
Medical Biochemistry - Master in Medical
Biochemistry: competent expert for the 21+

century

Zani¢-Grubigi¢ Tihana

Department of Medical Biochemistry and Hematology, School of
Pharmacy and Biochemistry, Zagreb, Croatia

The new concept of university degree in Medical Bio-
chemistry is particularly emphasizing the multidisci-
plinary character of the profession building it upon the
long-established Medical Biochemistry degree and by
elaborating the application of scientific knowledge in
the clinical context. Modern medicine places an increas-
ing emphasis on the understanding of the dynamic hu-
man physiology and metabolism at the molecular level;
therefore it depends on a reliable medical biochemistry
diagnosis.

The curriculum is harmonized with the recommenda-
tions accepted in the majority of European countries,
and consists of an integral five-year program providing
the degree of Master in Medical Biochemistry. The multi-
disciplinary approach is achieved by introducing various
disciplines into the curriculum: 1) fundamental natural
sciences (mathematics, chemistry, physics, statistics,
biochemistry, biology, molecular biology); 2) biomedi-
cal disciplines (anatomy, physiology, pathophysiology,
histology, cytology, immunology, genetics, microbiol-
ogy and parasitology, pharmacology, etc.); 3) professional
medical biochemistry disciplines (clinical biochemistry,
hematology, coagulation, clinical immunology, transfu-
sion medicine, clinical cytology, analytical toxicology,
molecular diagnosis, point of care diagnosis, evidence-
based medicine, etc.); and knowledge, competences
and skills in communication, laboratory management,
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Education of medical biochemists: Compliance to fundamental principles

obrade podataka, organizacije i upravljanja medicinsko
biokemijskim laboratorijem, te informatizacije labora-
torijskog sustava. U ukupnom petogodisnjem studiju
ima 28% temeljnih, 12% biomedicinskih, 45% stru¢nih i
15% izbornih predmeta. Program predvida maksimalno
povezivanje osnovnih i stru¢nih predmeta, a stru¢na prak-
sa Ce se provoditi ve¢ od prve nastavne godine. Predmeti
su ocijenjeni prema sustavu ECTS, tako da student moze
dio studija obaviti i na nekom drugom sveucilistu. Nasta-
vni plan ¢e se izvoditi u suradniji s klini¢ckim bazama Fakul-
teta, KBC Zagreb, KB Sestre milosrdnice i KB Dubrava. To
se poglavito odnosi na stru¢nu praksu i veliki Integrirani
kolegij laboratorijske dijagnostike koji ¢e se u trajanju cije-
log 9.semestra organizirati u klinickim laboratorijima. Novi
program studija omogucava diplomiranom stru¢njaku da
stekne cjelovito znanje iz svih aspekata medicinsko bioke-
mijske znanosti koje je nuzno za struku i kompetencije da
organizira rad i primijeni suvremene tehnologije u labo-
ratorijsku praksu, da kompetentno tumaci laboratorijske
nalaze, $to ga ¢ini bitnim ¢lanom stru¢nog medicinskog
tima koji zbrinjava bolesnika ili ¢lanom tima koji razvija i
istraZzuje nove znanstvene spoznaje. Suvremeno obrazo-
vanje medicinskih biokemicara s dosta znanja iz citologije,
mikrobiologije, imunologije i transfuziologije omogucuje
mu da moze uspjesno zadovoljiti trendove u struci koji
su usmjereni prema sveobuhvatnim laboratorijskim zna-
nostima, kako je to predvideno u medicinskoj biokemiji i
laboratorijskoj medicini.

E-mail: tihana_zanic@yahoo.co.uk

ZR2-2
Poslijediplomski studiji na Farmaceutsko-

biokemijskom fakultetu

Cepelak Ivana

Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko-
biokemijski fakultet, Zagreb, Hrvatska

Doktorski studij Farmaceutsko-biokemijske znanosti je
sveucilidni poslijediplomski znanstveni studij ¢ijim se
zavrsetkom i obranom doktorske disertacije stjeCe aka-
demski stupanj doktora znanosti, znanstveno podrucje
Biomedicina i zdravstvo. Doktorski studij traje 3-4 godine
za redovne i 6-8 godina za izvanredne studente, tijekom
kojih je potrebno posti¢i minimalno 180 ECTS (European
Credit Transfer System) bodova. Doktorski studij organizira
se u dva modula: Farmaceutske znanosti i Medicinsko-bi-

automation, electronic data processing, organization and
management of medical biochemistry laboratory, and in-
formation of laboratory systems. The relative proportion
of the subjects is as follows: 28% of fundamental natural
sciences, 12% of biomedical, 45% of professional and 15%
of elective subjects.

The fundamental and professional subjects would be
intensively correlated, and training in the hospital labora-
tory will start already from the first year. The ECTS credits
will be assigned to each subject, and student mobility
would be encouraged. There will be tight cooperation
with the teaching hospitals connected with School of
Pharmacy and Biochemistry, Zagreb University Hospital
Center, Sestre milosrdnice University Hospital and Dubra-
va University Hospital, in particular for the course Integral
Laboratory Diagnosis in the 9" semester and professional
laboratory practice. At completion of the new Medical
Biochemistry curriculum, the graduate would have a
thorough knowledge of all aspects of medical biochemis-
try laboratory science relevant to the discipline and com-
petences to organize work and apply current techniques
in laboratory practice, to make interpretation of the
diagnostic data and to function as a consultant in medi-
cal team, or to pursue a career in the fundamental and
applied scientific research. The new concept comprises
relevant knowledge in clinical cytology, microbiology,
clinical immunology, transfusion medicine, analytical
toxicology and molecular diagnosis, thus concurring with
the current trends in Medical Biochemistry and Labora-
tory Medicine.

E-mail: tihana_zanic@yahoo.co.uk

ZR2-2
Postgraduate studies at School of Pharmacy

and Biochemistry

Cepelak lvana

Department of Medical Biochemistry and Hematology, School of
Pharmacy and Biochemistry, Zagreb, Croatia

Doctoral studies in Pharmaceutical-Biochemical Sciences
are university postgraduate scientific studies which, upon
completion and defense of doctoral dissertation, lead to
the degree of Doctor of Science, scientific field Biomedi-
cine and Health. Doctoral study takes 3-4 years for full-
time and 6-8 years for part-time students, during which
time a minimum of 180 ECTS credits have to be earned.

Doctoral study in Pharmaceutical-Biochemical Sciences
at School of Pharmacy and Biochemistry, University of
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okemijske znanosti. Namijenjen je farmaceutima, medi-
cinskim biokemicarima te drugim stru¢njacima iz znan-
stvenoga podrucja Biomedicine i zdravstva i podrucja
Prirodnih znanosti. Program doktorskog studija nacelno
je usporediv s europskim programima (i sire) ili dijelovima
programa doktorskih studija podru¢ja biomedicine i pri-
rodnih znanosti, kao i razli¢itih integriranih programa dru-
gih doktorskih studija. Temelji se na kompetitivnim znan-
stvenim istrazivanjima te obrazuje znanstvenike sa spe-
cifi¢cnim stru¢nim znanjima neophodnima za prevenciju,
otkrivanje, dijagnostiku i pracenje bolesti te oblikovanje
i primjenu ucinkovite terapije za specifi¢cnu bolest. U tom
smislu u skladu je s odgovaraju¢im nacionalnim priorite-
tima. Studij ukljucuje A) organiziranu nastavu (obvezne,
modularne, metodoloske i izborne predmete) i B) aktivno
bavljenje znanstveno-istrazivackim radom, a zavrsava po-
laganjem ispita, pozitivnom procjenom znanstvene aktiv-
nosti, pozitivnom ocjenom i obranom doktorskog rada.
1. godina studija

A —temeljni predmeti (4 ECTS); modularni predmeti (6
ECTS); metodoloski predmeti (4 ECTS); izborni predmeti
(8 ECTS)

B - znanstvena aktivnost (38 ECTS)

2. godina studija

A - modularni predmeti (4 ECTS); izborni predmeti (10
ECTS);

B - znanstvena aktivnost (46 ECTS)

3. godina studija

B - znanstvena aktivnost (60 ECTS)
Farmaceutsko-biokemijski fakultet organizira i poslijedi-
plomsku nastavu od godine dana u okviru 4 odobrena
programa specijalizacija u sustavu zdravstva (Medicinska
biokemija, Analiticka toksikologija, Analitika i kontrola
lijekova i Farmaceutska tehnologija). U tijeku je takoder
izrada prijedloga programa za jos 4 poslijediplomska spe-
cijalisti¢ka studija u trajanju od jedne godine.

E-mail: icepelak@yahoo.com

Biochemia Medica 2006;16(Suppl 1):S1-5268

Zagreb, is organized in two modules: Pharmaceutical Sci-
ences and Medical-Biochemical Sciences. The program is
intended for pharmacists, medical biochemists and other
professionals in the field of Biomedicine and Health and
the field of Natural Sciences. The study curriculum pro-
posed is, in principle, comparable with European curricula
or parts of doctoral study curricula in the field of biomedi-
cine and natural sciences as well as different integrated
curricula of other doctoral studies. The study is based on
competitive scientific research and educates scientists
in acquiring specific competences indispensable for the
prevention, detection, diagnosis and monitoring of dis-
eases as well as for designing and application of efficient
therapies. In this respect, the curriculum complies with
the relevant national priorities. The study comprises: (A)
organized instruction (basic, modular, methodological
and elective courses), and (B) active engagement in sci-
entific research; and is ended by taking an exam, favor-
able evaluation of research activities, passing grade and
defense of doctoral dissertation.

15t year

A — basic courses (4 ECTS credits); modular courses (6
ECTS credits); methodological courses (ECTS credits);
elective courses (8 ECTS credits)

B - research activity (38 ECTS credits)

2" year

A — modular courses (4 ECTS credits); elective courses (10
ECTS credits)

B - research activity (46 ECTS credits)

3rdyear

B - research activity (60 ECTS credits)

School of Pharmacy and Biochemistry also organizes one-
year postgraduate courses within 4 approved programs
of specialist training in the health system (Medical Bio-
chemistry, Analytical Toxicology, Analytics and Drug Con-
trol, and Pharmaceutical Technology). Also, under way
is making the proposal of the curricula for another four
postgraduate specialist studies, each taking one year.

E-mail: icepelak@yahoo.com
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Medunarodna suradnja u izobrazbi

medicinskih biokemicara

Jureti¢ Dubravka

Farmaceutsko-biokemijski fakultet, Zagreb, Hrvatska

U cilju prilagodbe visokim standardima obrazovanja u
Europskoj Uniji, u skladu s Bolonjskim procesom i potre-
bama razvoja struke, Farmaceutsko-biokemijski fakultet
je neprestano poduzimao niz mjera u reformi nastavnog
procesa, koje su kroz uvodenje veceg broja izbornih pred-
meta, poducavanje i usvajanje znanja utemeljenog na
rjeSavanju problema, te mobilnosti studenata omogudi-
le bolje profiliranje studenata i njihovu bolju izobrazbu.
Dobar uvod u ove promjene bilo je potpisivanje sporazu-
ma Republike Hrvatske s drugim zemljama u centralnoj
i isto¢noj Europi radi promicanja suradnje na podrudju
visokoskolskog obrazovanja u okviru projekata CEEPUS
(Central European Exchange of Programs of University Stu-
dies). Suradnja se u okviru visokoskolskog obrazovanja
ostvaruje kao razmjena studenata i profesora izmedu
srodnih fakulteta koji su udruzeni u projektu. Studenti re-
gistrirani na jednom od fakulteta u mrezi mogu dobivati
novcéanu potporu za studiranje u inozemstvu ne samo na
dodiplomskom nego i na poslijediplomskom ili doktor-
skom studiju, a vrijeme provedeno u studiranju vani, koje
je srodno nasem programu studija, priznaje se kao dio
studiranja na mati¢cnom fakultetu. Zavod za medicinsku
biokemiju i hematologiju je od 1996. godine koordinator
projekta CEEPUS s jedanaest partnera, a to su zavodi za
klinicku biokemiju ili zavodi za biokemiju farmaceutskih i
medicinskih fakulteta u zemljama srednje i isto¢ne Euro-
pe. U okviru toga projekta studenti medicinske biokemije
proveli su uinozemstvu od jednog do tri mjeseca slusajuci
predavanja, radeci eksperimentalno na temi diplomskog
rada ili obavljajuci obveznu ljetnu praksu kao dio nastav-
nih obveza. U okviru projekta CEEPUS Fakultet u suradnji
sa studentskom udrugom svake godine organizira ljetne
$kole na odabranu temu koja se obraduje s klini¢ckog, di-
jagnostickog i terapijskog aspekta, uz sudjelovanje stude-
nata medicinske biokemije, farmacije, medicine i stoma-
tologije. Time se postize bolje obrazovanje stru¢njaka za
sve zahtjevniju suvremenu praksu u sustavu zdravstvene
zadtite.

E-mail: djureticapharma.hr

International collaboration in the education

of medical biochemists

Jureti¢ Dubravka

School of Pharmacy and Biochemistry, Zagreb, Croatia

With respect to the current changes in the national
system of high education, aimed at satisfying the high
educational standards of the European Union in compli-
ance with the Bologna process and the development of
the profession, the Zagreb University School of Pharmacy
and Biochemistry has undertaken a series of measures to
reform the teaching process. Changes including the in-
troduction of a larger number of elective subjects, prob-
lem-based teaching and learning (PBL), and obligatory
mobility of the students will enable their better profiling
and training for modern professional and research chal-
lenges. Good introduction in this manner was made in
1996, when Republic of Croatia signed agreement with
other Central and Eastern European countries in promot-
ing cooperation in the field of high education within
the framework of the Central European Exchange Pro-
gramme for University Studies (CEEPUS). Cooperation in
the field of high education between the contracting par-
ties has been realized through particular inter-university
cooperation and mobility of students and teaching staff.
Students registered at universities are eligible for support
within the CEEPUS program, up to and including doctoral
or postgraduate level, provided that the period of study
or training at the host university, which is compatible with
the curriculum at the student’s home university, forms
part of his or her university studies. Since 1996, Depart-
ment of Medical Biochemistry and Hematology, School
of Pharmacy and Biochemistry, has been coordinator of
the CEEPUS project with eleven partner universities from
Central and Eastern European countries. In the frame of
this project, students of medical biochemistry used to
spend one to three months abroad during their study pe-
riod. Attending the lectures, working on diploma thesis
or obligatory summer practice were the main types of in-
structions in the frame of the project for them. Each year,
Zagreb School of Pharmacy and Biochemistry has orga-
nized summer school in the frame of the project, based
on multidisciplinary approach to a selected topic, with
international participation of professors and students of
medical biochemistry, pharmacy, medicine and dental
medicine. Achievements of this project have mainly been
observed in better education of medical biochemists for
the needs of the increasingly demanding modern prac-
tice within the health care system.

E-mail: djuretic@apharma.hr
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Kako uskladiti edukaciju s potrebama

medicinsko biokemijske struke?

Dodig Slavica

Djec¢ja bolnica Srebrnjak, Zagreb, Hrvatska

Brz napredak medicinskih znanosti te razvoj novih
dijagnostickih postupaka uvjetovao je da se medicinski
biokemicari tome napretku moraju trajno prilagodavati,
a nove spoznaje ugradivati u temeljna znanja stecena u
dodiplomskoj izobrazbi. U tijeku studija Medicinske bio-
kemije na Farmaceutsko biokemijskom fakultetu medi-
cinski biokemicar stjeCe temelje za razna podrudja: bio-
kemijska, hematoloska, molekularno bioloska i kemijska
istrazivanja u bioloskom materijalu u svrhu utvrdivanja
uzroka bolesti, odrzavanja zdravlja, prevencije bolesti i
pracenja uspjeha lije¢enja. Daljnje usavrsavanje medicin-
skog biokemicara trajan je proces, koji se odvija na posli-
jediplomskom studiju i specijalizaciji, te sudjelovanjem na
stru¢nim predavanjima, tecajevima trajne izobrazbe, kon-
gresima iz podrucja medicinske biokemije, aliiiz podrugja
medicine (ovisno o kategoriji zdravstvene ustanove u ko-
joj je medicinski biokemicar zaposlen, subspecijalizacija
u podru¢ju kojim se zdravstvena ustanova bavi). U ovoj
Ce se radionici raspravljati o osposobljenosti medicinskog
biokemicara za danasnje potrebe struke.

E-mail: slavica.dodig@zg.t-com.hr
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How to harmonize education and
requirements of the medical biochemistry

profession?
Dodig Slavica

Srebrnjak Children’s Hospital, Zagreb, Croatia

Since modern clinical chemistry is changing rapidly as
new medical knowledge and technologies become
available, a competent medical biochemist must be
able to synthesize and implement both graduate and
postgraduate skills and knowledge. The study of Medical
Biochemistry at School of Pharmacy and Biochemistry,
University of Zagreb, is designed to provide a medical
biochemist with the basic skills needed for a career in
clinical biochemistry (biochemistry, hematologiy, mo-
lecular and chemistry investigations) within the frame of
health service: detection of the cause of disease, health
maintenance, disease prevention, and therapy monitor-
ing. Medical biochemist requires continuing education
to maintain his professional skills. Much of this is done
by postgraduate study and specialization; and through
professional meetings, courses of continuing education
in the field of both clinical chemistry and medicine (de-
pending on the health care institution where the medical
biochemist is employed, “in house” subspecialization). In
this workshop, participants will discuss the qualifications
of medical biochemist for contemporary professional re-
quirements.

E-mail: slavica.dodig@zg.t-com.hr
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ZR3 - D-dimeri: Definicija, primjena u klinici,
standardizacija i harmonizacija metoda, ZR3-1

Definicija i pregled dostupnih metodologija

za kvantitativno odredivanje D-dimera

Coen-Herak Desiree

Klinicki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

Prema definiciji naziv D-dimer se odnosi na zavrini, od-
nosno najmanji razgradni proizvod umrezenog fibrina
priblizne molekularne mase od 190 kDa, koji nastaje fi-
brinolitickim djelovanjem plazmina. Sastoji se od 2 D-do-
mene susjednih Y-lanaca fibrinskog polimera medusobno
povezanih kovalentnom vezom koja nastaje djelovanjem
aktiviranog faktora zgrusavanja XllI (Xllla) te predstavlja
neoepitop specifi¢an za fibrin. U svim testovima za odre-
divanje D-dimera rabe se monoklonska protutijela speci-
ficna za epitope koji se nalaze na fibrinskom fragmentu
D-dimer, ali ne i na fibrinogenskom fragmentu D, drugim
razgradnim proizvodima fibrinogena ili nativnom fibrino-
genu. Od 1983. godine kad je opisano prvo monoklonsko
protutijelo koje reagira sa specificnim neoepitopom D-
dimer, priredena su razlicita monoklonska protutijela te
brojni specificni imunokemijski testovi za kvantitativho
odredivanje D-dimera. Danas je komercijalno dostupno
vise od 30 testova za odredivanje D-dimera u kojima se
rabi vise od 20 razlicitih monoklonskih protutijela spe-
cificnih za D-dimer. S obzirom na metodologiju, testovi
za odredivanje D-dimera mogu se podijeliti na: enzimi-
munokemijske testove na krutom nosacu (ELISA), auto-
matiziranu fluorescentnu metodu ELISA za pojedinacne
uzorke (ELFA), imunofiltraciju (membranska ELISA), lateks
imunoturbidimetrijske testove (LPIA) i imunofluorimetrij-
ske testove. Vecina ovih metodologija je automatizirana,
a kao uzorak se rabi plazma ili puna krv. Testovi se me-
dusobno razlikuju, a to se osobito odnosi na preporuceni
referentni interval i grani¢nu vrijednost za iskljuc¢ivanje
tromboze. Uz to, razlikuju se prema monoklonskom pro-
tutijelu i vrsti kalibratora koji se rabi u testu, te jedinicama
u kojima se izrazavaju rezultati (mg/L ili jedinice ekviva-
lentne fibrinogenu — mg FEU/L). U praksi fragment D-di-
mer predstavlja samo mali dio ukupnih D-dimera koji se
odreduje u testovima. Naime, protutijela reagiraju s raz-
gradnim proizvodima fibrina razlicite molekularne mase,
koji ukljucuju fragment D-dimer kao i visokomolekularne
te niskomolekularne razgradne proizvode fibrina te intak-
tni fibrinski ugrusak. Zbog razlike u specificnosti protuti-
jela testovi se uvelike razlikuju s obzirom na osjetljivost
prema razgradnim proizvodima fibrina, kao i prema utje-

ZR3 - D-Dimers: Definition, clinical application,
standardization and harmonization of methods, ZR3-1

Overview and brief description of
available methodologies for quantitative

determination of D-dimers
Coen-Herak Desiree

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

By strict definition, D-dimer fragment represents a stable,
terminal product generated by plasmin degradation of
cross-linked fibrin, with an approximate molecular weight
of 190 kD. It consists of 2 covalently bound D-domains on
adjacent fibrin Y chains within a fibrin polymer. All assays
for the determination of D-dimer antigen are based on
monoclonal antibodies that react with conformational
epitopes generated by factor Xllla-induced crosslink-
ing on fibrin fragment D-dimer that are not present on
fibrinogen fragment D, other fibrinogen degradation
products or native fibrinogen. Since 1983, when a study
on the first monoclonal antibody reactive with D-dimer
specific neoepitope was published, various monoclonal
antibodies have been prepared and a number of quan-
titative assays have been developed. Nowadays, more
than 30 D-dimer assays, based on more than 20 different
D-dimer specific monoclonal antibodies, are present on
the market. According to methodology, assays can be
divided into: microtiter plate ELISA assays, automated
single-sample ELISA system (enzyme-linked fluorescence
assay-ELFA), immunofiltration assays (membrane ELISAS),
latex-enhanced photometric immunoassays (LPIA) and
immunofluorometric assays. These principles have been
incorporated in a variety of automated techniques that
use plasma or whole blood as sample material. There are
discrepancies in the comparability of various assays, par-
ticularly in terms of reference ranges and cut-off values
used for the exclusion of thrombosis. The potential sourc-
es of variation among D-dimer assays include the use of
a variety of different monoclonal antibodies and different
commercial calibrators. Furthermore, results are reported
in mg/L or as fibrinogen equivalent units (FEU). Generally,
D-dimer represents only a small part of the total D-dimer
antigen measured by current D-dimer antigen assays.
Assays detect an array of fibrin compounds of different
molecular weights, including fibrin fragment D-dimer as
well as higher molecular weight fibrin degradation prod-
ucts, fibrin X-oligomers and intact fibrin clots. Due to
differences in epitope specificity and assay performance,
assays differ concerning their preference to high or low
molecular weight fibrin derivatives and cross-reactivity
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caju razgradnih proizvoda fibrinogena. Niti jedan test za
odredivanje D-dimera nije idealan. Idealan bi test morao
biti jednostavan za izvodenje, brz, jeftin, kvantitativan, s
velikim mjernim rasponom te dokazan u odgovaraju¢im
klinickim studijama.

E-mail: desireecoen@yahoo.com

ZR3-2
D-dimeri: razlic¢ite metode, razliciti rezultati.
Iskustvo s programom vanjske procjene

kvalitete
Kitchen Steve

UK NEQAS Blood Coagulatoin, Sheffield, UK

D-dimer se sve vise rabi u dijagnostici venske tromboem-
bolije (VTE). Stoga se javila potreba za dobro kontroliranim
testovima za D-dimer koji ¢e se modi uspjesno primjenji-
vati i izvan pazljivo kontroliranih klinickih ispitivanja. Po-
trebni su potpuno kvantitativni testovi, a polu-kvantita-
tivni testovi na osnovi lateksa na stakalcu nisu prikladni za
ovu namjenu, jer su najnize razine D-dimera koje se mogu
otkriti normalno vise od razina D-dimera prisutnih u ne-
kim slu¢ajevima s potvrdenom VTE. U preglednoj studiji u
okviru UK National External Quality Assessment Scheme
(NEQAS, web stranica www.ukneqasbc.org) kasne 2005.
godine raspodijeljen je uzorak pripremljen kao skup plaz-
ma dobivenih od osoba s povisenim D-dimerom. Medija-
ni rezultata dobivenih razli¢itim tehnikama (uz najmanje
10 korisnika) prikazani su na tablici, a pokazuju broj centa-
ra koji su vratili rezultate prema metodama koje rabe (za
metode koje se primjenjuju u najmanje 10 centara), kao i
medijan rezultata za svaku skupinu, raspon i prijelomne
vrijednosti (cut-off) primijenjene za iskljucivanje DVT pre-
ma primijenjenoj tehnici.

with non-crosslinked fibrinogen and fibrin compounds.
No assay is superior to the others. A perfect D-dimer as-
say should be simple, inexpensive, fast, quantitative, with
a large measurement range, and confirmed in appropri-
ate clinical studies.

E-mail: desireecoen@yahoo.com

ZR3-2
D-dimers: different methods, different
results. The experience within an external

quality assessment programme
Kitchen Steve

UK NEQAS Blood Coagulatoin, Sheffield, UK

D-dimer is increasingly used in the diagnosis of venous
thromboembolism (VTE). There is therefore a require-
ment for well controlled D-dimer tests which can be suc-
cessfully employed outside of carefully controlled clinical
trial settings. Fully quantitative assays are required and
the slide based semi-quantitative latex based assays are
unsuitable for this purpose because the lowest levels
of D-dimer which can be detected are normally higher
than the D-dimer levels present in some cases with con-
firmed VTE. In a UK National External Quality Assessment
Scheme (NEQAS, website www.ukneqgasbc.org) survey in
late 2005, a sample prepared as a pool of plasmas from
subjects with elevated D-dimer was distributed. The me-
dian results by different techniques (with at least 10 users)
are presented below, showing the number of centres re-
turning results according to the method used (for meth-
ods used by at least 10 centres) as well as the median of
each group results, the range and the cut-offs used for
DVT exclusion according to the technique in use.

Metoda / n Medijan rezultata / KV / Raspon / Medijan cut-off za DVT/ Raspon cut-off /
Method Median result cv Range Median cut-off for DVT Range of cut-offs
VIDAS (FEU) 43 990 ng/mL 12% 512-1150 500 300-1000
MDA (FEU) 24 801 ng/mL 17% 490-1040 500 300-500
Stago (FEU) 30 1030 ng/mL 8% 840-1240 500 400-2000

DB DDimer + | 32 176 ng/mL 32% 96-360 192 90-500

Inst Lab 106 445 ng/mL 20% 209-700 250 130-700
MDA 17 409 ng/mL 19% 290-530 275 190-500
Trinity/ 85 288 ng/mL 13% 135-936 190 100-1000
Biopool
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Nasi podatci pokazuju hitnu potrebu za standardizaci-
jom testiranja i izdavanja nalaza. Kad se D-dimer rabi
za iskljucivanje VTE, primijenjena prijelomna vrijed-
nost (cut-off) mora u obzir uzeti tehniku koja se rabi za
odredivanje.

E-mail: steve.kitchen @sth.nhs.uk

ZR3-3
Klinicko znacenje odredivanja D-dimera u

likvoru

Vogrinc Z, Coen-Herak D

Klini¢ki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

D-dimeri su specifi¢ni razgradni proizvodi umrezenog fi-
brina. Povisene vrijednosti znak su ubrzane fibrinoliticke
aktivnosti i mogu posluziti kao specifi¢ni indeks hiperko-
agulabilnosti i pojacane fibrinolize. Ranija istraZivanja su
pokazala da su vrijednosti D-dimera u normalnom likvoru
vrlo niske ili negativne. U stanjima hipoksije ili ishemije,
kada dolazi do osteéenja krvno-mozdane barijere, mole-
kule D-dimera mogu uci iz periferne cirkulacije u likvor,
$to rezultira povisenjem njihovih vrijednosti u likvoru. Po-
kazalo se, medutim, da su u stanjima akutnog subarahno-
idnog krvarenja vrijednosti D-dimera u likvoru znacajno
vise nego u krvi i opadaju s viemenom. Stoga bi odredi-
vanje D-dimera u likvoru moglo biti korisno u diferencijal-
noj dijagnostici intrakranijskih krvarenja kod bolesnika s
negativnim nalazom CT. Takoder, istrazivanja su pokazala
da se povisene vrijednosti D-dimera u likvoru mogu nadi
i kod bolesnika s malignim bolestima kod kojih postoje
klinicki znakovi infiltracije srediSnjega Ziv€anog sustava
(SZS) malignim stanicama. Cilj ovoga rada je bio ispitati
vrijednost odredivanja D-dimera u likvoru kao potencijal-
nog biljega metastatskog procesa unutar SZS. Isto tako,
zeljelo se ispitati moze li test posluziti za razlikovanje pa-
toloskog intrakranijskog krvarenja od artificijelnog krva-
renja. Ukupno su analizirana 62 uzorka likvora, od toga 33
uzorka bolesnika s hematoloskim malignim bolestima, 5
uzoraka likvora bolesnika s metastazama solidnih tumora,
11 uzoraka likvora sa sumnjom na na krvarenje, te 13 nor-
malnih likvora. D-dimeri su odredivani automatiziranom
enzim-fluorimetrijskom metodom (ELFA) na uredaju mini
Vidas proizvodaca bioMerieux. U svim uzorcima normal-
nih likvora vrijednosti D-dimera su bile <0,05 mg/L. Po-
visene vrijednosti D-dimera su dokazane kod 7 uzoraka
likvora hematoloskih bolesnika, kao i kod svih bolesnika s
metastazama solidnih tumora. Od 11 uzoraka likvora koji

Our data show that there is an urgent need for
standardisation of testing and reporting. When D-dimer
is used to exclude VTE, the cut-off employed must take
account of the technique used.

E-mail: steve.kitchen @sth.nhs.uk

ZR3-3
Diagnostic value of cerebrospinal fluid D-

dimer assay

Vogrinc Z, Coen-Herak D

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

D-dimer is a specific breakdown fragment of cross-linked
fibrin, reflecting the secondary acceleration of fibrinolytic
activity, and can be used as a specific index of hyperco-
agulability and hyperfibrinolysis. Recent investigations
showed very low or negative values of D-dimers in the
normal cerebrospinal fluid (CSF). Due to hypoxia and
ischemia, when the function of the blood-brain bar-
rier was damaged, these molecules were elevated in CSF.
Also, the CSF D-dimer level has been reported to be sig-
nificantly higher than its blood level in the acute stage of
subarachnoid hemorrhage, decreasing with time. There-
fore, D-dimer determination could be useful in the dif-
ferential diagnosis of intracranial hemorrhage in patients
with negative CT scan. Also, some investigators showed
that the CSF D-dimer levels were signifficantly higher in
neoplastic diseases with clinical evidence of the central
nervous system (CNS) involvement. The aim of our study
was to assess the diagnostic value of CSF D-dimer test as a
potential marker of CNS involvement with neoplastic cells
and carcinoma. We also wanted to assess the diagnostic
value of CSF D-dimer test as a rapid method to distinguish
intracranial hemorrhage from traumatic tap. D-dimer as-
say was performed on 63 CSF samples: 33 samples from
patients with malignant hematologic diseases, 5 samples
from patients with carcinoma with CNS involvement, 11
hemorrhagic samples, and 13 control samples. D-dimers
were measured by the automated immunoassay system
using ELFA (Enzyme Linked Fluorescent Assay) technol-
ogy on a mini Vidas (bioMerieux). The levels of D-dimers
were below 0.05 mg/L in all control samples. Higher levels
of D-dimers were detected in 7 samples of patients with
malignant hematologic diseases, and also in all 5 samples
from patients with carcinoma with CNS involvement. The
levels of D-dimers were higher in 9 hemorrhagic samples.
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su bili krvavi, 9 ih je imalo povisene vrijednosti D-dimera.
Rezultati su pokazali da odredivanje D-dimera u likvoru
bolesnika sa sumnjom na maligni proces moze biti kori-
stan pokazatelj infiltracije malignih stanica unutar SZS. Na
relativno malom broju uzoraka krvavih likvora test se nije
pokazao dovoljno specificnim za razlikovanje artificijel-
nog od patoloskog krvarenja, no za donosenje konacnih
zakljucaka test treba ispitati na znatno ve¢em broju bo-
lesnika.

E-mail: zvogrinc@yahoo.com

ZR3-4
Dinamicko pracenje D-dimera razlicitim

metodama za kvantitativno odredivanje

Zovko V", Coen Herak D?, Zivkovi¢ M3, Zadro R

'Klinika za pluéne bolesti, Jordanovac, Zagreb, Hrvatska
2Klinicki bolnicki centar Zagreb, Zagreb, Hrvatska
3Klinicka bolnica Dubrava, Zagreb, Hrvatska

Osnovni problem u danas dostupnim testovima za kvan-
titativno odredivanje koncentracije D-dimera predstavlja
razlicita specificnost svakog pojedinog testa prema raz-
gradnim produktima umrezenog fibrina i fibrinogena.
Odredivanjem koncentracije D-dimera kvantitativim te-
stovima razli¢ite metodologije ispitivana je meduovisnost
dobivenih koncentracija D-dimera i ukupnih razgradnih
produkata fibrinogena i fibrina (TDP). Koncentracije D-
dimera izmjerene su u plazmama 40 bolesnika pomocu
NycoCard D-Dimer, IL Test D-Dimer, D-Dimer PLUS i STA
Liatest D-DI, a koncentracije TDP-a pomocu testa Fibrino-
stika TDP. Rezultati su se razlikovali u 16/40 (40%) uzoraka
koji su podijeljeni u 4 skupine prema rezultatima dobive-
nih NycoCard testom: I. <0,3 mg/L; II. 0,3-0,6 mg/L; Ill. 0,7-
1,2 mg/L; IV. >1,2 mg/L. Usporedivi rezultati su dobiveni u
uzorcima skupine IV. Vecina rezultata je bila usporediva u
skupini Ill, osim kod 4 negativna uzorka: 1 sa STA Liatest
D-Dl i 3 s IL Test D-Dimer. Najvece razlike su opazene u
skupini Il (9/12 uzoraka), oko grani¢ne vrijednosti za Nyco-
Card. U 3/5 uzoraka s normalnim NycoCard vrijednostima
(skupina I) dobiveni su pozitivni rezultati: 1 sa STA Liatest
D-DI i 2 s D-Dimer PLUS testom. Usporednim odrediva-
njem koncentracije D-dimera Nycocard testom i Vidas
D-dimer testom dobivene su razlike u 10/48 uzoraka,a
usporedbom IL Test D-dimer i Vidas D-dimer u 18/102
uzorka.Najveci broj rezultata odstupao je kod Nycocard
vrijednosti <=0.3 mg/L (7/10) odnosno kod grani¢ne vri-
jednosti za IL test (16/102). U pojedinim uzorcima su Nyco-
card testom odnosno IL testom izmjerene izrazito visoke
koncentracije D-dimera dok su Vidas testom dobivene
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Our results suggest that the measurement of D-dimers in
CSF may be useful in the diagnosis of CNS involvement
with neoplastic cells. Our study failed to differentiate
pathologic hemorrhage from traumatic lumbar puncture,
but these results could be due to the small number of
samples. Additional investigations should be performed
in a greater number of samples.

E-mail: zvogrinc@yahoo.com

ZR3-4
Dynamic D-dimer monitoring by different

methods for quantitative determination

Zovko V', Coen Herak D?, Zivkovi¢ M2, Zadro R

'Jordanovac University Hospital for Lung Disease, Zagreb, Croatia
2Zagreb University Hospital Center, Zagreb, Croatia
3Dubrava University Hospital, Zagreb, Croatia

The main problems in nowadays commercially available
tests for quantitative D-dimer assays are that they display
variable specifity toward cross-linked fibrin derivatives
as well as fibrinogen degradation products.D-dimer
determination with quantitative D-dimer assays based
on different methodology enabled us to investigate
interdependence of D-dimer values and a correlation
with total fibrinogen/fibrin degradation products (TDP).
D-dimer concentrations were measured in plasma of 40
patients using NycoCard D-dimer,IL Test D-dimer,D-dimer
PLUS,STA Liatest D-DI ,and fibrinogen/fibrin degradation
products were measured with Fibrinostika TDP. The
samples were separeted into four groups according to
NycoCard results: 1<0.3 mg/L;11.0.3-0.6 mg/L;lll. 0.7-1.2
mg/L;IV>1.2 mg/L.All assays gave comparable results
in group IV. Majority of the results were comparable in
group lll,except for 4 samples that were negative:1 with
STA Liatest D-DI and 3 with IL Test D-Dimer.The greatest
discrepancy between results was found in group Il (9/12
samples),above the NycoCard cut-off value. At 3/5 samples
with normal NycoCard values (group I) we identified 3
positive results :1 with STA Liatest D-Dl and 2 with D-dimer
PLUS assay.Results obtained by comparison of D-dimer
concentration with NycoCard D-dimer and Vidas D-dimer
indicated differences in 10/48 samples and comparison of
IL test D-dimer and Vidas D-dimer gave discrepant results
in 18/102 samples. The most discrepant results were at
NycoCard value <=0.3 mg/L (7/10) and above cut-off value
for IL Test D-dimer (16/102).In some samples we measured
a significantly higher values with NycoCard and IL Test
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normalne ili tek neznatno povisene vrijednosti.U jednom
od tih uzoraka dokazana je visoka koncentracija reuma-
toidnog faktora pa je i to jedan od cimbenika koji treba
uzeti u obzir pri interpretaciji nalaza . Razlike dobivenih
rezultata ve¢inom su ipak posljedica uporabe razlicitih
kalibratora i monoklonskih protutijela specifi¢nih za po-
jedini test, Sto upucuje da je neophodno bolesnika pratiti
uvijek istim testom.

E-mail: vlastaz@net.hr

ZR4 - Novi hematoloski parametri, ZR4-3
Napredak u hematologiji: nedostatak
zeljeza u svjetlu novih biokemijskih biljega
i indeksa RBC (% Hypo, CHr) - Terapijski
dijagram Thomas-Plot i njegova uloga u

dijagnostici i terapiji
Kosanke Wolfgang

Bayer, Njemacka

Nedostatak Zeljeza (latentan ili funkcijski) kao i pojavna
anemija uslijed nedostatka Zeljeza najces¢i su ucinci
primarne ili sekundarne nedostatne opskrbe Zeljezom
u okviru eritropoeze, kao i anemija kroni¢nih bolesti
(ACD). Ispravna i dobro utemeljena diferencijalna dij-
agnoza postojeceg nedostatka Zeljeza moguca je uz
pomoc¢ parametara kompletne krvne slike (RBC, Hgb,
MCV, MCHC, MCH) te feritina. Suvremeni hematoloski
sustavi zasnovani na jednostani¢noj analizi pruzaju do-
datne morfoloske podatke o kvantitativnoj konfiguraciji
populacije crvenih krvnih stanica, $to je osobito znakovito
za nedostatak Zeljeza. Omjer mikrociti¢nih i hipokrom-
nih eritrocita (M:H) od <0,9 opisuje postojeci nedostatak
zeljeza uz visoku statisti¢cku znacajnost, dok je hipokromi-
ja normalno dvostruko visa od mikrocitoze (usp. ovdje
takoder i talasemija, M:H >0,9). To je suprotno oblicima
funkcijskog nedostatka Zeljeza u kombinaciji s akutnom
ili kroni¢nom upalom, te s porastom proteina akutne faze
(CRP) ili pak s ranim stadijem terapije eritropoetinom (r-hu
EPO). Ovi oblici funkcijskog nedostatka Zeljeza mogu se
otkriti uz pomo¢ novih hematoloskih parametara i pojas-
niti u smislu diferencijalne dijagnostike, omogucavajuci
tako “dublju analizu malfunkcije metabolizma Zeljeza".
Parametri kompletne krvne slike su, blago re¢eno, “pre-
spori” za rano otkrivanje nedostatne opskrbe Zeljezom
tijekom eritropoeze, jer se njezine jasne promjene post-

D-dimer beside normal or almost normal D-dimer levels
with D-dimer Exclusion assay.In one of those samples we
proved high values of rheumathoid factor which is one of
the factors that should be taken into consideration with
interpretation of results.The differences of the obtained
results are mostly due the usage of different calibrators
and different monoclonal antibodies which suggest that
the follow-up of patients should be always performed
with the same assay.

E-mail: vlastaz@net.hr

ZR4 - New hematological parameters, ZR4-3
Advances in hematology: iron deficiency
states in the light of new biochemical
markers and RBC indices (% Hypo, CHr)

- Thomas-Plot Therapeutic Diagram and its

relevance in diagnosis and therapy

Kosanke Wolfgang
Bayer, Germany

Iron deficiency (latent or functional) as well as a manifest
iron deficiency anemia are the most frequently appear-
ing impacts of primary and secondary iron supply short-
age within erythropoiesis and also in anemias of chronic
diseases (ACD). A correct and well-founded differential
diagnosis of an existing iron deficiency is possible with
the aid of CBC parameters (RBC, Hgb, MCV, MCHC, MCH)
and with ferritin. Modern hematology systems based on
single cell analysis yield additional morphological infor-
mation about the quantitative configuration of the red
blood cell population, which is especially characteristic
for iron deficiency. A ratio of microcytic and hypochromic
erythrocytes (M:H) of <0.9 describes an existing iron de-
ficiency with high statistical significance, and hypochro-
mia is normally twice as high as microcytosis (cp. here
also thalassemia, M:H >0.9). This contrasts with the forms
of functional iron deficiency in combination with acute
or chronic inflammation and with an increase of acute
phase proteins (CRP) or in the early stage of erythropoi-
etin therapy (r-hu EPO). These forms of functional iron
deficiency can be detected with the aid of new hematol-
ogy parameters and can be clarified in a the differential
diagnostic way, thus enabling a “profound analysis of
iron metabolism malfunctions”. The parameters of CBC
are, “to say the least, too slow” for the early detection of
deficiency in iron supply during erythropoiesis because
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aju ocite tek nakon vise tjedana. Funkcijski nedostatak
Zeljeza moze se otkriti ranije uz pomo¢ hipokromnih
RBC kad se prijelomna vrijednost premasi za >5%, prije
negoli nastupi znacajno snizenje indeksa RBC kao $to su
MCV, MCHC ili MCH. Nadalje, postotak hipokromnih RBC
opisuje “povijest eritropoeze” tijekom proteklih 70 dana, i
to bez ogranicavajuceg utjecaja bioritma ili metabolizma
zeljeza ili koeficijenta varijacije (CV) doti¢ne metode na
konac¢ne zakljucke. Funkcijski nedostatak zeljeza je tesko
dijagnosticirati kad je istodobno prisutna upala i anemija
udruzena s kroni¢nim bolestima, jer reakcija aktune faze
remeti zasic¢enost feritinom i transferinom. Kvocijent re-
zultata sTfR" i dekadni logaritam feritina, indeks feritina,
koristan je pokazatelj opskrbe zZeljezom tijekom eritro-
poeze. Indeks feritina, biljeg opskrbe Zeljezom i sadrzaj
hemoglobina u retikulocitima (CHr), pokazatelj potreba
za Zeljezom, cine osnovu za tzv. Dijagnosticki dijagram
(Thomas-Plot) za definiranje nekih stanja metabolizma
zeljeza, poglavito u bolesnika s upalnom reakcijom ili bez
nje. Odlu¢ujuci parametar je ovdje C-reaktivni protein
(CRP) > ili <5,0 mg/L.

E-mail: wolfgang.kosanke@bayerhealthcare.com

ZR4-1
Procjena novih parametara u odnosu na

standarde
Simon-Lopez Ramon

Cellular Analysis Beckman Coulter Eurocenter, Nyon, Svicarska

Godinama su automatizirani hematoloski uredaji pruzali
podatke o crvenim krvnim stanicama (RBC): MCV, RDW,
MCH. Danas pak neki instrumenti mogu tocnije diferen-
cirati | razli¢ite bijele krvne stanice (WBC), i to ne samo u
slu¢aju normalnih stanica, nego takoder u mnogim ne-
normalnim klini¢kim situacijama. Neke tehnologije po-
put VCS’ (Volume-Conductivity-Scatter) mogu razlikovati
WBC bez znacajnijih morfoloskih promjena u ponasanju
stanica (gotovo nativno stanje), Sto omogucava automa-
tiziranu morfolosku analizu WBC i primjenu tih podataka
u probiru na razli¢ite nenormalnosti WBC, kao u slucaju
RBC. Danas izazov predstavlja primjena ovih podataka u
svrhu $to boljeg otkrivanja/oznac¢avanja nenormalnih sta-
nica, kao sto su nezreli granulociti, blasti, reaktivni i mali-
gni limfociti, plazma stanice, neutrofilna displazija (hipo-
granularnost) itd. Cini se kako je, nakon mnogo godina,
doslo vrijeme bijelih krvnih stanica.

E-mail: RLSIMON@beckman.com
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their explicit changes only become apparent after weeks.
Functional iron deficiency can be detected earlier with
the aid of hypochromic RBCs when the cut-off is exceed-
ed by >5%, before the RBC indices such as MCV, MCHC
or MCH have significantly decreased. Furthermore, the
percentage of hypochromic RBCs describes the ,history
of erythropoiesis” during the elapsed 70 days, without
either the biorhythm or iron metabolism or coefficient of
variation (CV) of the method having a limiting impact on
the conclusions. Functional iron deficiency is difficult to
diagnose in conjunction with inflammation and anemia
stemming from chronic diseases because ferritin and
transferrin saturation are impaired by the acute phase
reaction. The quotient of sTfR* result and the decade
logarithm of ferritin, the ferritin index, is a useful indica-
tor of iron supply during erythropoiesis. The ferritin in-
dex, a marker of iron supply and the hemoglobin content
of reticulocytes (CHr), an indicator of iron requirements,
generate the basis for the so-called Diagnostic Diagram
(Thomas-Plot) to define several states of iron metabolism,
especially in patients with or without inflammatory reac-
tion. The decisive parameter here is C-reactive protein
(CRP) > or <5.0 mg/L.

E-mail: wolfgang.kosanke@bayerhealthcare.com

ZR4-1
New clinical applications with WBC

automated morphological analysis
Simon-Lopez Ramon
Cellular Analysis Beckman Coulter Eurocenter, Nyon, Switzerland

For many years, automated hematology instruments were
used to provide morphological information on red blood
cells (RBC): MCV, RDW, MCH. Today, some instruments are
capable of a more accurate differentiation among differ-
ent white blood cells (WBC) not only when the cells are
normal but also in many of abnormal clinical situations.
Some technologies such as VCS® (Volume-Conductivity-
Scatter) can differentiate WBCs without significant mor-
phological changes in WBC behavior (near native state),
thus permitting automated morphological analysis of
WBC and use of this information in the screening of dif-
ferent WBC abnormalities, just as for RBCs. The challenge
today is to use this information for better detection/flag-
ging of abnormal cells, such as immature granulocytes,
blasts, reactive and malignant lymphocytes, plasma cells,
neutrophil dysplasia (hypogranularity), etc. It seems that
now, after many years, the time has come for WBCs.

E-mail: RLSIMON@beckman.com
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Industrijske radionice

IR-1 - Industrijom sponzorirana radionica
ROCHE, IR1-1

Analiticka procjena imunokemijskog
analizatora Modular-E170 tvrtke Roche

Diagnostics
Dvornik Stefica

Klinicki bolnicki centar Rijeka, Rijeka, Hrvatska

Analiticka procjena imunokemijskog analizatora MODU-
LAR E - 170 provedena je prema preporukama ECCLS - a
za odredivanje koncentracije Ca-125, CEA, Ca-19-9, a-feto-
protein i PSA.

Procjena je obuhvatila nepreciznost u seriji i izdana u dan,
netoc¢nost, te usporedna odredivanja. Sva ispitivanja na-
pravljena su za obje ¢elije MODULARA E - 170.
Nepreciznost u seriji odredena je na 10 uzoraka istog seru-
ma pacijenta sa normalnim vrijednostima i na 10 uzoraka
istog seruma pacijenta sa visokim vrijednostima. Za sve
ispitivane analite dobiveni su zadovoljavajuci koeficijenti
varijacije. Prosje¢no za Ca-125 koeficijent varijacije bio je
1,1%, za CEA 0,86%, za Ca-19-9 iznosio je 0,9%, za a-feto-
protein 1,1% i za PSA 0,43%.

Nepreciznost iz dana u dan odredivana je u 2 kontrolna
seruma (niski i visoki nivo) kroz 10 dana. Prosje¢no za Ca-
125 nepreciznost je iznosila 4,4%, za CEA 3,7%, za Ca-19-9
3,1 % za a-fetoprotein 2,9% i za PSA 4,1% $to nam pokazu-
je da su koeficijenti varijacije iz dana u dan za sve analite
zadovoljavajuci. Neto¢nost mjerenja izracunata je kao %
odstupanja ( R%) srednje izmjerene vrijednosti od sred-
nje deklarirane vrijednosti kontrolnih seruma. U izracunu
su koristene srednje izmjerene vrijednosti dobivene pri
odredivanju nepreciznosti iz dana u dan. Vrijednost za “R”
prihvatljiva je za sve analite u oba kontrolna seruma i na
obje ¢elije i prosjecno je iznosila 1,03% za Ca-125 za CEA
4,8%, za Ca-19-9 bila je 6,9%, za a-fetoprotein 2,5 % i za
PSA 1,8%.

Linearnost je za sve ispitivane parametre bila unutar do-
zvoljene analiti¢cke pogreske.

Rezultati usporednih ispitivanja analizirani su u odnosu
na rezultate dobivene na Architectu tvrtke Abbott te su
pokazali visok stupanj korelacije.

Prikazani rezultati provedene analiticke procjene imuno-
kemijskog analizatora MODULAR E - 170 za odredivanje
koncentracije navedenih tumorskih biljega pokazuju da
se aparat i reagensi mogu koristiti u laboratoriju.

E-mail: stefica.dvornik@ri.htnet.hr

Industry sponsored workshops

IR-1 - Industry sponsored workshop
ROCHE, IR1-1

Analytical estimation of Roche

immunochemistry analyzer Modular E-170

Dvornik Stefica

Clinical Hospital Center Rijeka, Rijeka, Croatia

We estimate analytical performance of Roche immuno-
chemistry analyzer according to ECCLS recommendations
by determination of tumor marker concentrations of CA-
125, CEA, CA 19-9, a-fetoprotein and PSA. Imprecision
within-run, imprecision between-run and accuracy were
determined for both Modular E-170 photometric cells.
Imprecision within-run was analyzed on ten replicates
of same serum samples for two different concentrations
(normal and high) and mean CVs were 1,1% for CA-125,
0,86% for CEA, 0,9% for CA 19-9, for a-fetoprotein 1,1%
and 0,43% for PSA.

Imprecision between-run (for two control samples mea-
sured ten days) showed a little bit higher but acceptable
CVs: 4,4 % for Ca-125, 3,7% for CEA, 3,1 % for CA 19-9, for
a-fetoprotein 2,9% and for PSA it was 4,1%.

Inaccuracy was tested using two different control materi-
als (normal and high) for 10 days. Mean biases from target
values were acceptable: 1,0 3% for CA-125, for CEA it was
4,8%, 6,9% for CA 19-9, for a-fetoprotein 2,5 % and 1,8%
for PSA.

Linearity was also determined and was satisfactory for
all tests. Comparison with Abbott Architect results were
assessed and results of the comparison study showed no
statistical difference according to the Passing & Bablok
regression analysis. Results of the study indicate that
determination of tumor marker concentrations on Roche
Modular E-170 provides precise and accurate results and
are convenient for use in routine laboratory.

E-mail: stefica.dvornik@ri.htnet.hr
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IR1-2
Roche/Hitachi Modular - Analytics E170

Vuleti¢ Ana
Opca bolnica Zadar, Odjel za laboratorijsku dijagnostiku, Zadar

Ovaj potpuno automatizirani instrument za imuno-
kemijska odredivanja dio je MODULAR - ANALYTICS
sustava te moze funkcionirati kao njegov sastavni dio,
ali i kao samostalni analizator, vrlo prihvatljiv za rutinski
rad. Nakon vrlo dobrog iskustva na ELECSYS-u 2010,
Modular — Analytics E170 ponudio nam je rjeSenje za brzi
protok uzoraka i vedi broj parametara "on board” u nasem
laboratoriju. “Family” koncept reagenasa otvorio nam
je mogucnost usporedbe rezultata na oba instrumenta,
a Elecsys 2010 stavio u funkciju "back up” uredaja ( R. V.
su u oba slucaja identi¢ne, Stovise koriste se identi¢ni
reagensi).
Dnevni protok u nasem laboratoriju je 700 do 800 razli-
Citih testova (reproduktivni hormoni, hormoni Stitnjace,
tumorski biljezi, kostani biljezi, kortizol, PTH, feritin, B-12,
ukupni IgE). Uredaj je umrezen na LIS. Radena je skracena
evaluacija na 200 razli¢itih uzoraka/10 razlicitih testova i
dobiveni rezultati su u skladu s deklariranim C. V.
Prednosti uredaja:
« Kapacitet 170 testova/sat, uz moguénost povecanja
(dogradnja modula)
« Mogucénost kontinuiranog dodavanja uzoraka i po-
troSnog materijala bez zaustavljanja aparata
« Automatski rerun i dilucija
+ Vrlo dobra "lot to lot” varijabilnost i stabilnost kalibra-
cijskih krivulja

E-mail: avuletic@hotmail.com

IR1-3
Biljezi koStane pregradnje na
imunokemijskom analizatoru Modular

Analytics <E> tvrtke Roche Diagnostics

Horvat V, Mandic¢ S

Klinicka bolnica Osijek, Odjel za medicinsku boikemiju, Osijek, Hrvatska

Osteoporoza je metaboli¢ka kostana bolest karakterizi-
rana smanjenom mineralnom gusto¢om, promjenama

Biochemia Medica 2006;16(Suppl 1):S1-5268

Industry sponsored workshop ROCHE

IR1-2
Roche/Hitachi Modular - Analytics E170

Vuleti¢ Ana
General hospital Zadar, Department for lab. diagnostics

This entirely automatized instrument for immunological
tests is a part of MODULAR - ANALYTICS system and is
capable of working as one of its parts, but also as an in-
dividual analyser, well established for routine use. After
indeed positive experience with ELECSYS 2010, Modular
— Analytics E 170 offers a solution for the higher samples
throughput and greater number of “on board” param-
eters in our lab. "Family concept” in the heterogenous
immunology reagent enables us to obtain comparable
results on both instruments, while it sets up Elecsys as a
"back up” device (reference values are identical in both
cases, moreover the same reagents are used).

Daily throughput in our lab is 700 - 800 different tests
(reproductive hormons, thyroid hormons, tumor markers,
bone markers, cortizol, PTH, ferritin, B-12, total IgE). The
analyser is integrated in LIS. Shortened evaluation was
made with 200 heterogenous samples/10 heterogenous
tests. The results obtained were compatible with decla-
rated C.V.

Advantages of E 170:

« Test throughput: 170 tests/hour, with the increase
possibility (on-site modul extendability)

- Continuous reloading of samples and disposable ma-
terials during routine operation possible without in-
terruptions

« Automatical rerun and dilution

+ Very good «lot to lot» variability and stability of cali-
bration curves

E-mail: avuletic@hotmail.com

IR1-3
Bone turnover markers on
immunochemistry analyzer Modular

analytics <E> by Roche Diagnostics

HorvatV, Mandic S

Cinical Hospital Osijek, Department for Clinical Chemistry, Osijek,
Croatia

Osteoporosis is metabolic bone disease characterized
with decreased mineral density, michroarhitetural de-
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mikroarhitekture i smanjenim biomehanickim svojstvima
kosti koji mogu imati za posljedicu prijelome i deformite-
te. Najvise pogada starije ljude, a Zene u postmenopauzi,
predstavljaju najrizi¢niju skupinu.
Trenutni standard u dijagnozi osteoporoze je mineralna
gustoca kostiju (BMD). Medutim, ona nije prediktor gusto-
ce kostiju u budu¢nosti, pokazalo se i da smanjenje rizika
loma ¢esto ne korelira s odgovaraju¢im BMD porastom.
Biokemijski biljezi koStane pregradnje su molekule koje
izravno proizlaze iz strukture i funkcije kostanog tkiva.
lako nisu specifi¢ni za odredenu bolest, njihovo je uvo-
denje u klinicku praksu znacajno poboljsalo dijagnosticki
potecijal jer se pokazalo da dobro koreliraju sa ucestalo-
$¢u prijeloma, pa primjenjeni zajedno s DXA, znacajno
olaksavaju odluku o tome kada poceti lijecenje. Dijelimo
ih na:
1. biljege kostane izgradnje (ALP, BAP, osteocalcin, PINP,
P1CP)
2. biljege kostane razgradnje (B3-CrossLaps, NTX, DPD,
PYD).
International Osteoporosis Foundation (IOF) preporuca
uporabu kostanih markera u predvidanju prijeloma i de-
formiteta kostiju, te u pracenju terapije. Prije davanja te-
rapije preporuca se inicijalno odredivanje B-crosslapsa i
PINP.
Oba markera se nalaze u programu imunokemijskog ana-
lizatora MODULAR ANALYTICS <E> firme ROCHE DIAGNO-
STICS. To su potpuno automatizirani testovi za odrediva-
nje u serumu. Vrijednosti B-crosslapsa mjerene Elecsys®
[3-CrossLaps setom vrlo dobro koreliraju s odredivanjem
u urinu. Osim toga [-crosslaps i PINP antigeni su vrlo sta-
bilni na 4°C pa su uzorci stabilni i do dva dana na sobnoj
tempetaturi.

E-mail: horvat.vesna@kbo.hr

IR2 - Industrijom sponzorirana
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Rutinske koagulacijske analize na

koagulacijskom analizatoru ACL TOP

Milo$ M, Coen-Herak D, Kackov S, Zadro R

Klini¢ki zavod za laboratorijsku dijagnostiku, KBC Zagreb, Zagreb,
Hrvatska

ACL TOP (Instrumentation Laboratory, Italija) je potpu-
no automatizirani koagulacijski analizator za istodobno
mjerenje rutinskih i specijalnih analiza uporabom koagu-
lacijskih, kromogenih i imunokemijskih metoda. U ovom
smo radu ispitivali svojstva analizatora u izvodenju rutin-

Industry sponsored workshop ROCHE

terioration of bone tissue and decreased biomehanical
properties of bone, which can lead to a bone fractures
and deformations. Elderly are most troubeld, and post-
menopauzal women are in greatest risk.
Bone mineral densitometry (BMD) is the current standard
for diagnosis of osteoporosis. But, BMD is not a predictor
of future bone density and a reduction in the fracture
risk does not always correlate with corresponding BMD
increase.
Biochemical markers of bone turnover are related primar-
ily to bone structure and function. Although not related
specifically to any disease, they enhanced significitanly
diagnostic potential in clinical praxis. In combination with
DEX, they are of great help to physician in decision when
to start terapy. They are divided into:
1. bone formation markers (ALP, BAP, Osteocalcin, PINP,
P1CP)
2. bone resorption markers (3-CrossLaps, NTX, DPD,
PYD).
International Osteoporosis Foundation (IOF) recom-
mends bone markers for use in therapy monitoring and
prediction of fragility fractures in their guidelines. For the
initial assessment before treatment selection P1INP and
[3-CrossLaps should be measured.
Both assays are fully automated serum assays available
on MODULAR ANALYTICS <E> SYSTEM from ROCHE
DIAGNOSTICS. Serum values measured with Elecsys™ B-
CrossLaps very vell correlate with urine samples. Beside
that B-CrossLaps and PINP antigens are very stabile at
4°C so samples can be stored at room temperature for up
to 2 days.

E-mail: horvat.vesna@kbo.hr
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ACL TOP performance in routine coagulation

testing

Milo$ M, Coen-Herak D, Kackov S, Zadro R

Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital
Center, Zagreb, Croatia

ACL TOP (Instrumentation Laboratory, Italy) is a fully
automated coagulation analyzer, designed for simulta-
neous measurement of routine and special coagulation
parameters by using clotting, chromogenic and immu-
nological methods. In the present study we evaluated its
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skih koagulacijskih analiza: protrombinskog vremena (PV,
RecombiPlasTin), aktiviranoga parcijalnog tromboplas-
tinskog vremena (APTV, SynthASil i APTT-SP) i aktivnosti
fibrinogena (FIB, Fibrinogen-C XL) ispitivanjem nepre-
ciznosti u seriji, nepreciznosti iz dana u dan i nepreciznos-
ti kalibracijske krivulje za PV i FIB. Napravljena je i korel-
acija s Behring Coagulation System (BCS; Dade Behring,
Njemacka) za sva 3 testa na najmanje 100 uzoraka plazme
sa Sirokim rasponima vrijednosti uporabom slijedecih
reagensa: Innovin za PV, ActinFS za APTV, Multibren U za
FIB. Za nepreciznost u seriji dobiveni su koeficijenti vari-
jacije (CV) od 1% (PV INR u terapijskom rasponu) do 7,7%
(FIB u patoloskom podrug¢ju), a za nepreciznost iz dana u
dan od 2,7% (APTV u Low Abnormal Control) do 7,7% (PV
u Normal Control). Dobiveni su slijedec¢i CV za nepreciz-
nost standardne krivulje: PV 1,3-2,3%; FIB 4,8-7,0%. Ispiti-
vanjem korelacije dobiveni su zadovoljavaju¢i koeficijenti
korelacije: r=0,936 za PV%, 0,944 za PV INR, 0,863 za APTV
sa SynthASilom, 0,922 za APTV s reagensom APTT-SP,
0,960 za FIB, dok su prema analizi prema Blandu i Altmanu
dobivene odredene razlike izmedu vrijednosti dobivene
na BCS i ACL TOP. Srednja razlika za PV za sve ispitivane
uzorke bila je 0,19, dok je za uzorke u terapijskom rasponu
(INR-BCS=2,00-3,50) bila 0,25, a za uzorke s INR-BCS >3,50
iznosila je 1,05, $to moze dovesti do razlicitih odluka o do-
ziranju oralnih antikoagulanata. Srednja razlika za APTV
bila je manja za SynthASil (1,3) nego za APTT-SP (-4,0).
Nadalje, prema referentnom intervalu preporu¢enom od
proizvodaca za SynthASil, od 63 normalna rezultata za
APTV dobivena na BCS samo 31 (49%) normalan rezultat
je dobiven na ACL TOP, a od 39 patoloskih rezultata na
BCS dobivena su 24 (66%) patoloska rezultata na ACL TOP.
Srednja razlika za FIB bila je -0,44 za sve ispitivane uzor-
ke, dok je u skupini normalnih rezultata bila nesto visa (-
0,7). Prema navedenim rezultatima i nakon uskladivanja s
dokumentom Hrvatske komore medicinskih biokemicara
o harmonizaciji laboratorijskih nalaza u koagulaciji, ACL
TOP moze biti pogodan analizator za koagulacijski labo-
ratorij srednje veli¢ine.

E-mail: marijamilos 1@yahoo.com
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performance in routine coagulation testing: prothrombin
time (PT, RecombiPlasTin), activated partial thromboplas-
tin time (@PTT, SynthASil and APTT-SP) and fibrinogen
activity (FIB, Fibrinogen-C XL), by determining within-run
and between-run imprecision and imprecision of the
standard curve for PT and FIB. Additionally, the correla-
tion to Behring Coagulation System (BCS; Dade Behring,
Germany) was performed with the following reagents:
Innovin for PT, Actin FS for aPTT and Multifibren U for
FIB, by using at least 100 plasma samples in normal and
pathological range for all tested parameters. Within-run
coefficients of variation (CVs) ranged from 1.0% (PT INR
in the therapeutic range) to 7.7% (FIB in the pathological
range), and between-run from 2.7% (@PTT in the Low
Abnormal Control) to 7.7% (PT in the Normal Control).
The obtained CVs for standard curve imprecision were
1.3-2.3% for PT, and 4.8-7.0% for FIB. In the correlation
study satisfactory correlation coefficients were obtained:
r=0.936 for PT%, 0.944 for PT INR, 0.863 for aPTT with Syn-
thASil, 0.922 for aPTT with APTT-SP, 0.960 for FIB, while
according to Bland and Altman analysis we found some
differences between the values obtained on BCS and ACL
TOP. The mean difference for PT INR was 0.19 for all tested
samples, being higher for samples in the therapeutic
range (INR-BCS=2.00-3.50) and for samples with INR-BCS
>3.50 (0.25 and 1.05, respectively); these differences may
lead to different anticoagulant dosage decisions. The
mean difference for aPTT was lower with SynthASil (1.3)
than with APTT-SP (-4.0). Additionally, according to the
reference interval recommended by the manufacturer for
SynthASil, only 49% (31/63) of normal aPTT results on BCS
were normal on ACL TOP, and 66% (24/39) of pathological
results on BCS were pathological on ACL TOP. The mean
difference for FIB was -0.44 for all tested samples, being
greater in the group with normal FIB activity (-0.70). Ac-
cording to the above results and after adjustment to the
document of the Croatian Chamber of Medical Biochem-
ists on harmonization of coagulation laboratory reports,
ACL TOP could be a suitable analyzer for mid-size coagu-
lation laboratories.

E-mail: marijamilos 1@yahoo.com
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The 6th FESCC Continuous Postgraduate Course in Clinical Chemistry
NEW TRENDS IN DIAGNOSIS, MONITORING AND MANAGEMENT
OF METABOLIC SYNDROME

Dubrovnik, November 11-12, 2006, Croatia

Organized by:

FESCC
Croatian Society of Medical Biochemists
Slovenian Association for Clinical Chemistry
Inter-University centre Dubrovnik

Course program...

BASIC CONCEPTS SATURDAY: 99°-123°
1. Pathophisiology of Metabolic Syndrome (MS)

2. Prediabetes and Metabolic Syndrome

3. Genetic susceptibility to the Metabolic syndrome

RISK ASSESMENT SATURDAY: 15%-18%°
4, Dislipidemia and MS

5. Coronary disease and MS

6. Insulin resistance and MS

7. Hypertension and MS

DIAGNOSTIC EXACTNESS OF BIOCHEMICAL MARKERS SUNDAY: 8%°-12%
8. Evidence based laboratory medicine

9. Pro-inflammatory and thrombotic factors

10. Approach to the treatment of MS

Organizing Committee: Course secreteriat:

Elizabeta Topic, President University Department of Clinical Chemistry

Victor Blaton Sestre milosrdnice University Hospital

Pika Mesko Brguljan Vinogradska 29, 10 000 Zagreb

Ana-Maria Simundic Phone/fax: +385 1 3768 280

Nikolina Bozic, Secretary E-mail: elizabeta.topic@zg.htnet.hr
Venue:

Inter-University Centre Dubrovnik (IUC)
Don Frana Buli¢a 4, 20 000 Dubrovnik, Croatia
Tel: +385 20 413 626, fax: +385 20 413 628
E-mail: uc@iuc.hr

Registration fee: 100 EUR

For more FESCC Course information please visit HDMB website: www.hdmb.hr
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The 6th FESCC Continuous Postgraduate Course in Clinical Chemistry
NEW TRENDS IN DIAGNOSIS, MONITORING AND MANAGEMENT OF

METABOLIC SYNDROME

Dubrovnik, November 11-12, 2006, Croatia

COURSE REGISTRATION FORM

Surname First name
Address

Post Code City
Country Phone

Fax E-mail

Please complete in block capitals.

Please fill in the Course Registration form and fax it to Course secreteriat office
(fax number: +385 1 3768 280).

For Accomodation information please contact Course secreteriat office in Zagreb, Croatia, or visit HDMB website. Participants
are advised to make their hotel reservations as soon as possible.



Elizabeta Topi¢, Dragan Primorac, Stipan Jankovic¢

Medicinskobiokemijska dijagnostika u
klinickoj praksi

Ovaj suvremeni i sveobuhvatni udzbenik prikazuje primjenu
medicinske biokemijske dijagnostike u klini¢koj praksi i time
premoscuje edukacijsku prazninu izmedu medicinske bioke-
mijske dijagnostike i klini¢kih disciplina. Udzbenik je podijeljen
na dva glavna dijela: Uvodni dio obuhvaca znacajke medicin-
ske biokemije kao dijela znanstvene skrbi, osvrt na bioloske
varijacije biokemijskih i hematoloskih sastojaka krvi te utjecaj
razlicitih ¢imbenika na interpretaciju laboratorijskog nalaza.
Posebni dio ukljucuje medicinskobiokemijsku dijagnostiku hitnih
stanja, bolesti srca i krvnih Zila, gastrointestinalnoga sustava,
uroloskoga sustava, endokrinoloskoga sustava, hematoloskih
bolesti i bolesti zgrusavanja, neuroloskih bolesti i ostalih me-
dicinskih podrugja. Knjiga je namijenjena studentima, odnosno
dodiplomskoj nastavi iz medicinske biokemije i poslijediplom-
skoj nastavi razli¢itih predmeta iz podrucja biomedicinskih zna-
nosti te specijalizantima razlicitih medicinskih struka (interna
medicina, pedijatrija, neurologija), a posebice medicinske bio-
kemije.

Elizsbwiu Tugic
Dragnn Primara:
Stipmn Jomkovit

Medicinskobiokemijska
dijognostika u klinickoj praksi

Elizabeta Topi¢, Dragan Primorac, Stipan Jankovi¢
Medical biochemistry diagnosis in

clinical practice

This modern and comprehensive textbook presents the use
of medical biochemistry diagnosis in clinical practice, thereby
bridging the educational gap between medical biochemistry
diagnosis and clinical disciplines. The textbook is divided into
two main parts. The introductory section presents the char-
acteristics of medical biochemistry as part of the health care
system, and provides a review of biological variation in bio-
chemical and hematological blood components, along with an
account of the effect of different factors on the result interpre-
tation.

A special section is dedicated to medical biochemistry diagno-
sis of emergency states, cardiovascular diseases and diseases
of the gastrointestinal, urinary and endocrine systems, hema-
tological and coagulation disorders, neurological diseases, etc.
The book is intended for undergraduate students of medical
biochemistry, postgraduate students in various fields of bio-
medical sciences, and residents in different medical professions
(internal medicine, pediatrics, and neurology), medical bioche-
mistry in particular.

Puna cijena: 40Q,00 Kn

Cijena s 20% popusta
(za narucivanje narudzbenicom): 320,00 kn

+ 24,40 Kn za HP troskove

Odaberite kriziéem i upiSite potrebne podatke:

Medicinsko-biokemijske smjernice

tel.: +3851 3779 444
fax: +385 1 3907041
e-mail: prodaja@medicinskanaklada.hr

NARUDZBENICA

Nacin placanja: pouzecem ]

(pri preuzimanju posiljke)

Ime i prezime / Ustanova

Narucujem knjigu Medicinskobiokemijska dijagnostika u klinickoj praksi |:|

Broj primjeraka

Ll

! Knjigu moZete naruciti i telefonom, faksom ili e-mailom, ovim letkom ostvarujete pravo na 20% popusta !

virmanom po ispostavljenom racunu

predra¢unom [] turijoct %

Adresa

E-mail

(pecat i/ ili potpis)

Telefon

Datum

]



Ivana Cepelak, Slavica Dodig, Boris Labar, Bozidar Straus

Medicinsko-biokemijske smjernice

Naglasak u ovom udzZbeniku stavljen je na racionalni odabir
laboratorijskih pretraga u klinickom odlucivanju i na njihovu
dijagnosti¢ku pouzdanost. Gradivo je podijeljeno na 4 poglavlja.
U prvom se poglavlju (Uvod) opisuju osnovne karakteristike lab-
oratorijskih pretraga i njihovo koristenje u klinickom odlucivanju
te nacelaracionalnog odabira laboratorijskih pretraga. U drugom
poglavlju, Probiranje, opisana su nacela opceg i ciljanog probi-
ranja. U drugom dijelu knjige, mozda najvaznijem, obradene
su bolesti i patoloska stanja pojedinih organa i organskih sus-
tava. Opisane su najucestalije bolesti, navedene su dijagnosti¢ke
smjernice za njihovu dijagnozu te interpretacija laboratorijskih
nalaza. Zadnje poglavlje, Prilozi, sadrzi korisne tablice s podat-
cima o referentnim rasponima, kriticnim vrijednostima, tera-
pijskim i toksi¢nim koncentracijama lijekova, indikacijama za
laboratorijske pretrage, stabilnosti te bioloskim i interferiraju¢im
¢imbenicima i kriti¢nim razlikama.

Ukratko, ovaj udzbenik sadrzi najnovija saznanja iz podrucja
klinicke biokemije i laboratorijske hematologije. Namijenjen
je studentima medicine, medicinske biokemije i farmacije,
opcenito lije¢nicima i stru¢njacima koji dolaze u kontakt s labo-
ratorijskom dijagnostikom.

Ivana Cepelak, Slavica Dodig, Boris Labar, Bozidar Straus

Medical biochemistry guidelines

This textbook is focused on the rational selection of laboratory
tests in clinical decision making and their diagnostic reliability.
The material is divided into four chapters. Chapter one (Intro-
duction) describes basic characteristics of laboratory tests and
their use in clinical decision making, and presents the principles
of rational choice of laboratory tests. Chapter two (Screening)
is dedicated to the principles of general and target screening.
The second and probably the most important part of the book
brings a thorough account of the diseases and pathological sta-
tes of particular organs and organ systems, describing the most
common diseases, respective diagnostic guidelines and inter-
pretation of test results. The last chapter (Appendices) conta-
ins useful tables providing data on reference intervals, critical
values, therapeutic and toxic drug concentrations, indications
for laboratory testing, stability, and biological and interfering
factors and critical variations.

In brief, the textbook offers the latest state-of-the-art in the
field of clinical biochemistry and laboratory hematology. It is
intended for undergraduate students of medicine, medical bi-
ochemistry and pharmacy, physicians and all professionals en-
gaged in laboratory diagnosis.

Puna cijena:

Cijena s 20% popusta
(za narucivanje narudzbenicom): 180,00 kn

+ 24,40 Kn za HP troskove

,00 Kn
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Upute za autore

Biochemia Medica je znanstveni i struc¢ni ¢asopis Hrvat-
skog drustva medicinskih biokemicara, namijenjen ¢lano-
vima Drustva kao i stru¢njacima svih ostalih podrug¢ja bi-
omedicine ¢iji su struc¢ni i znanstveni interesi medicinska
biokemija i laboratorijska dijagnostika. Casopis je dvojezi-
¢an s ¢lancima na hrvatskom i engleskom jeziku. Clanci se
ravnopravno procjenjuju, neovisno o drzavi iz koje potje-
¢u autori, ukoliko su zadovoljeni osnovni kriteriji:

1. Clanak je napisan u skladu s Uputama za autore ¢aso-
pisa Biochemia Medica.

2. Clanak se tematski uklapa u ¢asopis, tj. zadire u neko
od slijede¢ih podru¢ja: opéa medicinska biokemija,
hematologija i koagulacija, molekularna dijagnostika,
imunologija, analiticka toksikologija, neurobiokemija,
endokrinologija, analiticke metode, organizacija labo-
ratorija, informatizacija i automatizacija, kontrola kvali-
tete i laboratorijska medicina temeljena na dokazima.

Svi se rukopisi po primitku 3alju na procjenu Glavhom
uredniku. Rukopisi koji nisu u skladu s Uputama, bit ¢e
vraceni autorima. Ukoliko rukopis zadovoljava kriterije
Casopisa, upucuje se na recenziju. Svaki rukopis ocjenjuju
najmanje dva nepristrana recenzenta, od kojih je barem
jedan medunarodni, pri cemu identitet i afilijacija auto-
ra recenzentu nisu poznati. Uz to, svaki rukopis podlijeze
provjeri metodoloske kvalitete rada, primijenjenih stati-
stickih metoda i nacina prikaza rezultata od strane Ured-
nistva. Nakon ocjene recenzenata i ¢lanova uzeg Urednis-
tva, rukopis se vraca autoru s obrazloZzenjem i zahtjevima
za potrebnim doradama i ispravcima rada.

Upute za autore Casopisa Biochemia Medica su u potpu-

nosti u skladu s tekstom: Uniform Requirements for Ma-

nuscripts Submitted to Biomedical Journals: Writing and

Editing for Biomedical Publication (www.ICMJE.org, verzi-

ja iz studenog 2003).

Kategorije radova koje ¢asopis objavljuje su:

Rijec¢ urednika

Pregledni ¢lanak

Izvorni (znanstveni i stru¢ni) ¢lanak

Kratko priopcenje

Prikaz slucaja

Pismo uredniku

Smijernice

Prikaz knjige

Obavijesti o nadolazec¢im stru¢nim i znanstvenim sku-
povima

10. Domacdi autori u medunarodnim publikacijama

0 N AW~

Rije¢ urednika obi¢no pisu urednici ¢asopisa te pozvani
Gosti urednici.

Pregledni ¢lanci su takoder naj¢esce djela pozvanih au-
tora, iako su dobrodosli i radovi pristigli na razmatranje
od svih ostalih autora.
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Instructions to authors

Biochemia Medica is the journal of the Croatian Society of
Medical Biochemists, dedicated to the members of the
Society as well as to all other professionals from various
fields of biomedicine that share the same interests, i.e.
medicine biochemistry and laboratory diagnostics.

The Journal is bilingual, with papers both in Croatian and
English. All submitted manuscripts are given equal con-
sideration regardless to what country they originate as
long as the main criteria are met:

1. Manuscript is written and prepared adhering to the
Biochemia Medica Instructions to authors.

2. The article fits into the scope of the Journal, mean-
ing it addresses general clinical chemistry, hematolo-
gy and hemostasis, molecular diagnostics, imunology,
analytical toxicology, neurobiochemistry, endocrinol-
ogy, analytical techniques, laboratory organization,
bioinformatics, automatization, quality control and
evidence based laboratory medicine.

Upon receipt Manuscripts are evaluated by Editor-in-
Chief. Those manuscripts that do not meet the main crite-
ria stated in the Instructions to authors shall be returned
to authors. Contributions which qualify for further pro-
cessing are sent to anonymous peer reviewers. Every pa-
per is reviewed by at least two reviewers of which at least
one is international. Besides, every manuscript is subject
to the additional editorial revision of the methodological
quality, statistical analysis and data presentation. Once
reviewed, manuscript accompanied with reviewers' re-
marks is sent back to the author.

Instructions to authors of Biochemia Medica fully adhere
to the “Uniform Requirements for Manuscripts Submitted
to Biomedical Journals: Writing and Editing for Biomedi-
cal Publication” (www.ICMJE.org, updated in November
2003).

Contributions are grouped in the following Journal cat-
egories:

Editorial note

Review

Original (scientific and professional) article
Short communication

Case report

Letter to the Editor

Guidelines

Book review

Meetings info

10. Croatian authors in international publications

O N U kWb =

Editorial note is usually written by Journal editors and in-
vited Guest editors.

Reviews are mainly invited, even though unsolicited con-
tributions are also welcome.
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Izvorni (znanstveni i stru¢ni) élanak je djelo grupe auto-
ra i daje prikaz provedenog istrazivanja, dobivenih rezul-
tata i donesenih zakljucaka.

Kratko priopcenje je kategorija rada u kojoj se daje pri-
kaz izvjesnih rezultata jednog ili vise autora, koji bi mogli
biti zanimljivi uzem dijelu Citateljstva ili se ticu rubnih po-
drugja struke. Ukupan broj rijeci ¢lanka u obliku Kratkog
priopéenja je 1500. Takvi radovi mogu sadrzavati iskljuci-
vo jedan graficki prilog (slika, tablica ili graf).

Casopis jo3 objavljuje Prikaz sluéaja isklju¢ivo za neka
vrlo zanimljiva opazanja o izvjesnim, za praksu iznimno
rijetkim pojavnostima.

Rubrika Pismo uredniku sadrzi kratka pismena priopce-
nja (duljine do max. 750 rijeci).

U rubrici Prikaz knjige obavjeStavamo citatelje o objav-
ljenim knjigama iz podruc¢ja od interesa za medicinsku bi-
okemiju kao struku u Sirem smislu.

Na kraju svakog broja su stalne kategorije koje ureduje i
objavljuje Urednistvo: Smjernice, Obavijesti o nadolaze-
¢im struénim i znanstvenim skupovima te Domacdi au-
tori u medunarodnim publikacijama.

Ovim putem pozivamo sve ¢lanove HDMB da na adresu
Urednistva Salju saZetke svojih struc¢nih i znanstvenih ra-
dova objavljenih u medunarodnim publikacijama indek-
siranim u literaturnim bazama podataka (Excerpta Medi-
ca, Medline, Current Contents i dr.). Urednistvo e objaviti
sve pristigle sazetke izvornih radova domacih autora.
Urednistvo zadrzava pravo na sve potrebne izmjene jezi-
ka i stila izvornog rukopisa u skladu sa jedinstvenim sti-
lom Casopisa.

Autori potpisuju obrazac Izjava o autorstvu, kojim potvr-
duju opravdanost svih autora na radu. Izjavu o autorstvu
Urednistvo 3alje autorima na potpis u trenutku kad je rad
prihvacen za objavljivanje.

Svi autori ¢lanka ujedno su i odgovorni za istrazivacku Ce-
stitost te stru¢nu, znanstvenu, financijsku i svaku drugu
neovisnost provedenog istrazivanja. U skladu s time, pr-
vom se autoru 3alje i obrazac Izjava o nepostojanju su-
koba interesa, kojega su duzni potpisati svi autori i vratiti
na adresu Urednistva.

U radovima u kojima se daje prikaz rezultata dobivenih
istrazivanjem ljudi, treba uvijek naznaciti jesu li postivana
osnovna eticka nacela u skladu s Helsinskom Deklaraci-
jom te ukoliko je potrebno, dati na uvid i privolu nadlez-
nog Etickog povjerenstva.

Biochemia Medica se obvezuje na objavljivanje ¢lanaka
s negativnim rezultatima te ovim putem poziva sve po-
tencijalne autore da s punim povjerenjem upute i takve
radove u Urednistvo na razmatranje. Urednistvo ¢asopisa
e dati jednaku vaznost svim radovima ukoliko su teme-

Instruction to authors

Original (scientific and professional) article is defined
as a written report by a group of authors on a conducted
study, obtained results and conclusions.

Short communication is a category that intends to pres-
ent findings by one or more authors that may be of in-
terest to a limited audience or are concerned with some
marginal professional or scientific fields. It should be not
longer than 1500 words. Either one image, table or graph
may be included.

Journal also has a Case report category, exclusively dedi-
cated to some extremely interesting observations on cer-
tain rare phenomena.

Category Letter to the Editor contains short comments
not longer that 750 words.

In the category Book Review we shall publish informa-
tion on some new book issues relevant to their profes-
sional and scientific interest.

At the end of every Journal issue you can find categories
that are edited and published by the Editorial: Guide-
lines, Meetings information and Croatian authors in in-
ternational publications.

Herein all members of the Society are invited to forward
their abstracts published in some other international
publications indexed in literature databases (Excerpta
Medica, Medline, Current Contents etc...) to the Editorial
address: biochemia-medica@hdmb.hr. We shall publish
all such abstracts.

Editorial holds rights to all necessary changes to language
and style of the original manuscript needed to adhere to
uniform standards of the Journal.

Authors should sign Authorship statement form, by
which they guarantee contribution of all authors listed.
Editorial office shall send the Authorship statement form
to the first author once manuscript has been accepted for
publication.

Authors are responsible for scientific integrity as well as
the professional, scientific and financial independency of
the conducted research. Thereafter, all authors have to
sign the Confilict of interest statement form and return it
to the Editorial office.

When reporting experiments on human subjects, authors
should indicate whether the procedures followed were in
accordance with the ethical standards of the responsible
committee on human experimentation (institutional and
national) and with the Helsinki Declaration of 1975, and if
necessary enclose the Ethical Committee approval.
Biochemia Medica shall give equal consideration for pub-
lication to any carefully done study of an important ques-
tion, relevant to their readers, whether the results are
negative or positive.
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lieni na valjano provedenom istrazivanju, aktualnoj pro-
blematici zanimljivoj Citateljstvu, bez obzira na to jesu li
rezultati pozitivni ili negativni.

Priprema rukopisa

Citav rad s prilozima treba poslati u elektroni¢kom obliku
na e-postu Urednistva: biochemia-medica@hdmb.hr. Po-
zeljno je rukopise slati na engleskom, iako ¢e Urednistvo
prihvacati i radove na hrvatskom jeziku. Svi radovi pristigli
na hrvatskom jeziku biti ¢e poslani na prijevod na engle-
ski jezik. Autori ¢e biti zamoljeni da ispravke preporucene
od strane recenzenata unesu u obje inacice rukopisa (hr-
vatsku i englesku).

lako Urednistvo preferira radove pristigle e-postom, ru-
kopise je takoder moguce poslati i regularnom postom
na adresu Urednistva:

Urednistvo ¢asopisa Biochemia Medica

n/r dr. sc. Ana-Maria Simundi¢

Pomoc¢ni urednik

Klinicki zavod za kemiju

Klinicka bolnica “Sestre milosrdnice”

Vinogradska 29

10 000 Zagreb

Ukoliko se rad 3alje regularnom postom, potrebno je po-
slati tri kopije rukopisa i disketu ili kompaktni disk (CD) s
kopijom rukopisa.

Svaki rukopis mora biti poslan zajedno s popratnim pi-
smom, u kojem je nuzno navesti slijedece:

- kratak opis provedenog istrazivanja u svega nekoliko
recCenica (2-3) te sve dodatne informacije o rukopisu
koje Urednistvu mogu biti od koristi;

« ukupan broj grafickih priloga (slika, tablica i grafova)
u rukopisu;

- misljenje autora o kategoriji rada (izvorni znanstveni
ili stru¢nirad, kratko priopéenjeiisl.);

- razloge zbog kojih autori misle da je njihov rad zani-
mljiv Citateljstvu ¢asopisa Biochemia Medica (5to je no-
vost koju rad donosi);

- ako autori Zele, mogu dati prijedlog jednog ili vise re-
cenzenata.

Rad treba oblikovati prema slijede¢im uputama:

« dokument spremiti u MSWord programu (*.doc for-
mat);

« dvostruki prored za cijeli rukopis;

« stranica standardne veli¢ine (A4);

« slova Arial, 12 pt;

« sve margine 2,5 cm;

« ne koristiti nikakve stilove (ne numerirati niti oblikova-
ti naslove, ne koristiti bold slova);

« ne uredivati zaglavlje (Header) niti podnozje (Footer)
dokumenta;

« obavezno numerirati stranice;

Biochemia Medica 2006;16(Suppl 1):S1-5268

Instruction to authors

Manuscript preparation

Manuscript should be written in English and sent as an
attachment by e-mail (biochemia-medica@hdmb.hr).
Although Journal Editors prefer manuscripts submitted
electronically, it is also possible to send manuscripts via
regular mail to the Editorial address:

Biochemia Medica, Editorial office
attn. Ana-Maria Simundi¢, Ph.D.,
Assistant Editor

University Department of Chemistry
Sestre milosrdnice University Hospital
Vinogradska 29

10 000 Zagreb, Croatia

When sending manuscript via regular mail, authors
should send three copies of the manuscript, along with
the floppy disc or compact disc (CD) containing the elec-
tronic copy of the manuscript.

Every manuscript should be accompanied with the cover
letter, stating following:

- short description of conducted research (2-3 sentenc-
es) and any other information on the manuscript that
Editorial may find useful;

- total number of figures, tables and graphs in the man-
uscript;

- author’s suggestion on the category of manuscript
(original article, short communication etc...);

+ reasons why authors presume their work may be of
interest to the readers of the Journal (what is new in
their work?);

« suggest reviewers (optional).

Manuscript should be prepared adhering to the follow-
ing instructions:

« document should be saved in MSWord program (*.doc
format);

« double-spaced throughout the whole manuscript ;

- page format A4;

- font Arial, 12 pt;

« all margins 2.5 cm;

- do not use any style for formatting (ho numbering for
titles, no bold fonts);

- do not use Headers or Footers;

« include page numbering throughout the whole man-
uscript;

« place graphs and tables after References. Type each
table and its brief caption on its own page;

- for every graph place the original Excel spreadsheet
with data from which graph was constructed.

» each image or picture should be enclosed as an extra
file. Acceptable image file formats for print publica-
tion are: *.jpg, *.bmp or % tiff.
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. grafove i tablice s pripadaju¢im legendama i naslovi-
ma treba priloziti na kraju dokumenta iza Literature,
svaku na posebnoj stranici;

- za svaki graf obavezno prilozZiti Excel tablicu s podaci-
ma iz kojih je graf nacinjen;

- svaku sliku ili fotografiju priloziti kao zaseban doku-
ment u jednom od formata: *,jpg, *.bmp, *.tiff.

Naslovna stranica

Naslovna stranica treba sadrzavati:

« naslov ¢lanka koji mora biti $to kradi i jasniji.

« kratki naslov (do 50 znakova s razmacima), koji ¢e se
pojavljivati u zaglavlju rada u ¢asopisu

» imena autora (navesti puno ime i prezime)

- tocan naziv ustanove (na hrvatskom i engleskom jezi-
ku) za svakog autora pojedina¢no

- adresu autora za dopisivanje (postansku i elektronic-
ku) s imenima ustanove na hrvatskom i engleskom je-
ziku te broj telefona i telefaksa autora kojem se Ured-
nistvo moze obratiti tijekom dopisivanja.

Sazetak

Sazetak slijedi na posebnoj stranici, odmah iza naslov-
ne stranice i to je dio rukopisa koji Urednistvo prvo Cita.
Na temelju sazetka (itatelj stjeCe dojam o provedenom
i prikazanom istrazivanju. Sazetak originalnih struénih i
znanstvenih radova treba biti slijedecih znacajki:

« ukupne duljine do 2500 znakova zajedno s razmaci-
ma. To se odnosi na Citavi tekst sazetka zajedno s na-
slovom, autorima i pripadnim ustanovama u kojima
su autori radili za vrijeme istrazivanja;

« strukturiran uz istaknute cjeline: Uvod, Materijali i me-
tode, Rezultati i Zakljucak.

Na kraju sazetka obavezno treba navesti 3-5 kljucnih ri-
jeci.

Uvod

Uvod je kratak i jasno prikazuje podrucje koje se obra-
duje. Glavna zadaca autora je argumentima uvjeriti Cita-
telja zbog ¢ega se odlucio na to istrazivanje te $to je no-
vost koju taj rad donosi. U Uvodu treba citirati najvise 3-4
klju¢na rada koja su s tim izravno povezana. Na kraju Uvo-
da autor mora jasno navesti hipotezu svog istrazivanja.
Uvod ne sadrzava rezultate i zakljucke.

Materijali i metode

Ovo poglavlje treba sadrzavati samo one podatke koji su
bili poznati u vrijeme planiranja istrazivanja. Sve podatke
dobivene za vrijeme provodenja treba prikazati u Rezul-
tatima.

Instruction to authors

Title page

Prepare the title page on a separate page. Title page
should include:
« the title of the manuscript (short and clear);
- an abbreviated title of no more than 50 characters to
be used as a running title;
- authors names (full name and last name);
- affiliation (exact names of Departments, Divisions, or
Centers for every author);
« corresponding author’s address (postal and e-mail),
including fax and phone numbers.

Abstract

On a separate page, provide a structured abstract of 2500
characters with spaces. Editors first read the Abstract; it is
the most important piece of the manuscript. For abstracts
of original scientific and professional articles, include
the following:

. four headings: Background, Materials and Methods,

Results, and Conclusions;
+ 3-5 key words

Introducion

The Introduction should give a short and concise review
of the object of the investigation. It should clearly state
author’s main arguments for conducting the study. Au-
thors should also point out the major novelties of the
work. As a rule, the introduction to a paper should not re-
quire more than 3-4 key references directly connected to
the work. At the end of the Introduction authors should
state their hypothesis. Introduction does not contain re-
sults and conclusions.

Materials and methods

The Materials and Methods section should include only
information that was available at the time the study was
planed. All information obtained during the conduct of
the study belongs in the Results section.
It is recommended to state the following:
- time and location of the study (beginning and the end
of the study dates);
« study design (case-control, cohort, diagnostic accu-
racy etc.);
- inclusion and exclusion criteria;
- relevant demographic and anamnestic details (age,
gender, diagnostic criteria etc.);
The guiding principle should be clarity about how and
why a study was done in a particular way. Identify the
methods, apparatus (give the manufacturer’s name and
address in parentheses), and procedures in sufficient de-
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Za sve ispitivane skupine dobro je navesti:

- vrijeme i mjesto provodenja istrazivanja (kad je zapo-
Celo te kad je zavrsilo istrazivanje);

- vrstu istrazivanja (istrazivanje parova, kohortno istra-
Zivanje, istrazivanje dijagnosticke to¢nostii sl.);

« kriterije ukljucivanja i iskljuc¢ivanja u istrazivanje;

- jasan opis ispitivanih skupina (dob, spol, relevantni
anamnesticki podaci, nacin postavljanja dijagnoze i
sl.).

Metode primijenjene u radu prikazuju se jezgrovito i ja-
sno za razumijevanje sadrzaja opisanog istrazivanja (ana-
liticki postupak, aparat, proizvodac) tako da ih zaintere-
sirani Citatelji mogu u potpunosti reproducirati. Dobro
poznate metode iz literature se ne opisuju, ve¢ se navodi
izvorni literaturni podatak.

Statisticka analiza

Autori trebaju navesti sve primijenjene statisticke testo-
ve. Takoder je potrebno navesti unaprijed izabranu razinu
znacajnosti (P), odnosno koju su vrijednost P autori sma-
trali statisticki zna¢ajnom (primjerice 0,05 ili 0,01 ili koja
druga). Pozeljno je rezultate navoditi s pripadaju¢im in-
tervalima pouzdanosti (engl. confidence interval, Cl).
Preporuka je Urednistva da se u istrazivanjima dijagno-
sticke to¢nosti (engl. diagnostic accuracy) slijede smjerni-
ce STARD objavljene 2003. godine, koje su prihvatili i uvr-
stili u Upute za autore svi vodedi biomedicinski ¢asopisi
kao $to su Clinical Chemistry, Clinical Chemistry and Labo-
ratory Medicine i mnogi drugi. STARD smjernice dostupne
su na internetskim stranicama Casopisa, u rubrici Upute
za autore.

Na kraju odlomka potrebno je navesti koristeni ra¢unalni
statisticki program, proizvodaca i verziju.

Rezultati

Rezultati rada prikazuju se jasno i precizno, u obliku tek-
sta, tablica ili grafickih prikaza, dajuci prvo najvaznije re-
zultate. Rezultate treba popratiti razumnim brojem ta-
blica i slika. Rezultate prikazane ili tablicom ili grafom ne
treba ponavljati u tekstu, ve¢ samo naglasiti najznacajnija
zapazanja. Za sve testirane razlike nuzno je navesti toc-
no dobivenu P vrijednost cijelim brojem (primjerice pisati
P=0,048 umjesto P<0,05).

Tablice trebaju sadrzavati samo rezultate istraZivanja,
tj. brojcane vrijednosti i trebaju biti napisane samo na
engleskom jeziku. Treba izbjegavati tablice koje sadrze
samo tekstualne podatke, takve je podatke bolje prika-
zati u obliku natuknica. Svaka tablica mora imati naslov
i redni broj koji je povezuje s tekstom (u radu se navode
kao Tablica 1., itd.). Naslov tablice mora biti napisan na
hrvatskom i engleskom jeziku. Svaki stupac mora imati
kratki naziv, a detaljnija objasnjenja treba pisati u legendi
ispod tablice, koja takoder treba biti na hrvatskom i en-

Biochemia Medica 2006;16(Suppl 1):S1-5268

Instruction to authors

tail to allow other workers to reproduce the results. For
well established methods provide references only.

Statistical analysis

Authors should list all statistical methods used in the
study. Furthermore, it is important to state in advance the
chosen level of significance (P). Where possible, findings
should be quantified and presented with appropriate
indicators of measurement error or uncertainty (such as
confidence intervals).

For studies of diagnostic accuracy it is recommended to
adhere to STARD guidelines (published in 2003), available
at WEB page of the Journal in the section Instruction to
Authors.

At the end of that chapter authors should specify the
computer software used.

Results

Present your results clear and precise, in logical sequen-
ce in the text, tables, and illustrations, giving the main or
most important findings first. Do not repeat in the text all
the data in the tables or illustrations; emphasize or sum-
marize only important observations. Use graphs as an
alternative to tables with many entries; do not duplicate
data in graphs and tables. Exact P values should be given
for all tested differences (for example write P=0.048 in-
stead of P<0.05).

Tables should contain mainly numeric values; authors
should consider presenting textual entries as bullets in
text. Number tables consecutively with Arabic nume-
rals. Be sure that each table is cited in the text. Give eve-
ry column a short heading title, with detailed explanato-
ry matter in footnotes, not in the heading. All nonstan-
dard abbreviations should also be explained in footnotes.
Type each table and its brief caption on its own page at
the end of the document.

Figures should be numbered consecutively according to
the order in which they have been first cited in the text.
Please submitt the separate electronic files of figures with
the manuscript. Acceptable image file formats for print
publication are: *,jpg, *.bmp or *.tiff. Provide figure cap-
tions and legends at the end of the manuscript, on a se-
parate page. For other images (picture of gels, photomic-
rographs etc.) desired resolution is 300 dpi.

Technical editors shall redesign or recreate all graphical
elements (pictures, schematic presentations etc.) of the
manuscript if they do not conform with the uniform style
of the Journal.

Discussion

Emphasize the new and important aspects of the study
and the conclusions that follow from them. Do not repeat
in detail data or other material given in the Introduction
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gleskom. Sve neuobicajene kratice takoder je potrebno
objasniti u legendi. Tablice s pripadaju¢im legendama i
naslovima treba priloziti na kraju dokumenta, svaku na
posebnoj stranici.

Svaka slika mora biti oznacena naslovom i rednim brojem,
prema redoslijedu kojim se pojavljuje u tekstu rada. Sva-
ku sliku treba priloziti kao zaseban dokument u jednom
od formata: *jpg, *.bmp ili *.tiff. Legende i naslove za slike
priloziti na kraju dokumenta, na posebnoj stranici, na hr-
vatskom i engleskom jeziku. Ukoliko slike sadrze tekstu-
alni dio (npr. sheme ili grafovi), on mora biti isklju¢ivo na
engleskom jeziku. Za ostale slike (npr. fotografije prepa-
rata, gelova, slike elektronskog mikroskopa) pozeljna je
rezolucija 300 dpi.

Urednistvo ¢e naciniti sve potrebne izmjene grafickih pri-
loga originalnog rukopisa u skladu s jedinstvenim stilom
Casopisa.

Rasprava

U raspravi bi autor trebao naglasiti klju¢na saznanja pro-
vedenog istrazivanja i nastojati ne ponavljati do u detalje
sve svoje rezultate. Potom treba razmotriti sve moguce
razloge zbog kojih su dobiveni upravo takvi rezultati te
naciniti usporedbu s drugim relevantnim navodima iz li-
terature. Osobito je vazno istaknuti sva ogranic¢enja vla-
stitog istraZivanja te naposljetku navesti kako se dobiveni
rezultati odrazavaju na buduca istrazivanja i klini¢ku prak-
su. Zakljucke treba povezati s prije navedenim ciljevima.

Zahvala

U Zahvalama je obicaj navesti sve one koji su imali izvje-
sni doprinos u radu, a nisu autori. Primjerice, moguce je
zahvaliti osobi koja je pomogla oko tehnicke pripreme ru-
kopisa, statisticke analize ili predstojniku Odjela u kojem
se izvodio eksperimentalni dio istrazivanja. U Zahvalama
je takoder pozeljno navesti i sve izvore financijske i mate-
rijalne podrske radu.

Literatura

Popis referenci treba slijediti poredak citiranja u tekstu.
Reference se u tekstu oznacavaju brojem u zagradi. Pri-
mjerice:

TNF-a je glavni autokrini/parakrini ¢imbenik koji pokrece
lucenje slobodnih masnih kiselina (FFA) iz masnog tkiva u
krvotok (9).

Popis literature piSe se na posebnom papiru, na kraju tek-
sta ¢lanka, a prije tablica. Casopise treba navoditi standar-
dnim skrac¢enicama prema Index Medicusu koji je dostu-
pan na internetskoj stranici Casopisa, a literatura se citira
kako je navedeno u dokumentu Uniform Requirements for
Manuscripts Submitted to Biomedical Journals Medunarod-

Instruction to authors

or the Results section. For experimental studies it is use-
ful to begin the discussion by summarizing briefly the
main findings, then explore possible mechanisms or ex-
planations for these findings, compare and contrast the
results with other relevant studies, state the limitations of
the study, and explore the implications of the findings for
future research and for clinical practice. Link the conclu-
sions with the goals of the study.
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As a helpful tool for manuscript preparation, authors
are encouraged to use the Checklist available at Journal
website.
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