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Laboratorijska dijagnostika je podrucje koje se brzo raz-
vija, $to znacajno doprinosi donosenju klini¢kih odluka u
prevenciji, postavljanju dijagnoze i terapijskom pracenju
vecine, ako ne i svih bolesti (1). Kvaliteta i sigurnost dijag-
nostickih analiza od klju¢ne je vaznosti u promicanju cilja
visoko-kvalitetne i sigurne zdravstvene zastite. Niti jedna
druga disciplina nema tako prominentnu poziciju u pru-
zanju rjeSenja o sigurnosti bolesnika, kao $to to ima labo-
ratorijska medicina (2). lako postoji klasi¢na podjela cjelo-
kupnog procesa laboratorijskog rada na tri pojedinacna,
no uzastopna podrucja (prijeanaliti¢cka, analiticka i posli-
jeanaliticka faza), velik broj dokaza ukazuje na cinjenicu
da se velika vecina pogresaka dogada u izvananaliti¢kim
podru¢jima rada, posebice kod prijeanalitickih neauto-
matiziranih postupaka (3-7). Prijeanaliticka faza predstav-
lja najkriti¢nije podrucje u procesu postizanja napretka u
ukupnoj kvaliteti laboratorijske dijagnostike.

U ovom broju ¢asopisa objavljujemo zanimljivo presje¢no
anketno istraZivanje o ucestalosti pojedinih postupaka iz-
vananaliti¢ke faze laboratorijske dijagnostike u Hrvatskoj
(8). Rezultati su sakupljeni od 144 ¢lana Hrvatske komore
medicinskih biokemicara (HKMB) anonimnim upitnikom
od 20 pitanja po principu Likartove ljestvice kojim se is-
pitivala ucestalost prijeanalitickih postupaka. Pitanja su
bila podijeljena u tri skupine (kriteriji za prihva¢anje uzor-
ka, postupci uzorkovanja krvi, izvjeStavanje o nalazima)
iz kojih se izracunao prosjecni rezultat za svaku skupinu.
Ukupni prosjec¢ni rezultat bio je globalno zadovoljavaju-
¢i te nije primijec¢ena razlika vezana za tip laboratorijske
ustanove, stupanj stru¢nog obrazovanja ili informatickih
vjestina. Rezultat postupka uzorkovanja krvi bio je najsla-
bije ocijenjen te je poraZzavajuce priznanje gotovo cetvr-
tine ispitanika da nisu nikada ili su u rijetkim slu¢ajevima
prijavili nesukladnosti u svom laboratoriju. Rezultat skupi-
ne pitanja koja je obradivala kriterije za prihvacanje uzo-
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Laboratory diagnostics is a fast-growing field, which pro-
vides a substantial contribution to the clinical decision
making by supporting prevention, diagnosis, and the-
rapeutic monitoring of most, if not all, human disorder
(1). Quality and safety in diagnostic testing is, however,
essential to furthering the goal of high-quality and safe
healthcare, no other disciplines having such a promine-
nt position in the patient safety solution than laboratory
medicine (2). Whereas the total testing process is classi-
cally divided into three separate but sequential areas (i.e.,
preanalytical, analytical and postanalytical phases), a lar-
ge body of evidence attests that most errors occur within
the extra-analytical areas of testing, especially in the ma-
nually intensive preanalytical processes (3-7). As such, the
preanalytical phase actually represents the most critical
area to target for achieving major improvements in the
total quality of laboratory diagnostics.

In this issue of Biochemia Medica, we publish an interesti-
ng cross-sectional survey study on self reported routines
and procedures for the extra-analytical phase of labora-
tory practice in Croatia (8). Results were collected from
144 members of Croatian Chamber of Medical Bioche-
mists (CCMB) using anonymous questionnaire with 20 Li-
kert scaled questions testing self-reported frequency of
preanalytical procedures. Questions were also divided in
three groups (criteria of acceptance of sample, procedu-
res of phlebotomy, test results reporting), which avera-
ge score was calculated accordingly. The average overall
score was globally satisfactory and no differences could
be observed concerning the type of laboratory institu-
tion, professional degree or computer skills. The proce-
dures of phlebotomy score achieved however, the lowest
score and, disappointingly, nearly one fourth of the par-
ticipants reported to never or rarely record nonconfor-
mities in their laboratories. The criteria of sample accep-
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raka bio je takoder znacajno nizi medu magistrima me-
dicinske biokemije, nego medu laboratorijskim stru¢nja-
cima sa specijalizacijom iz medicinske biokemije. Jedno
od saznanja do kojeg se doslo jest da je osoblje privatnih
laboratorija ocigledno vise usredotoceno na odgovaraju-
¢e postupke uzorkovanja krvi. To se moze logicki objasniti
postojanjem konkurencije kojoj su privatni laboratoriji izlo-
Zeni na otvorenom trZistu pa je nuzna povecana paznja oko
uzorkovanja krvi kako bi se sprijecile prituzbe bolesnika.

Ovi nam rezultati jasno pokazuju potrebu za pojacanim
aktivnostima za poboljsanje izvananalitickih postupaka
laboratorijskog rada, posebice kod prikupljanja bioloskih
uzoraka.

Sli¢no nacionalno istrazivanje pod pokroviteljstvom Ta-
lijanskog drustva klinicke biokemije i molekularne biolo-
gije (SIBioC) i Talijanskog drustva laboratorijske medicine
(SIMelL) provedeno je 2006. godine i dalo je gotovo iden-
ti¢ne rezultate. Analiza podataka otkrila je visok stupanj
varijabilnosti izmedu laboratorija za vecinu prijeanalitic-
kih postupaka (npr. uzorkovanje kod ambulantnih boles-
nika, transport uzoraka). U to je vrijeme samo 31% labo-
ratorija imalo automatizirane neke prijeanaliticke korake,
a njih 19% nije imalo standardne protokole za transport
uzoraka. Period skladistenja i uvjeti ponovnog testiranja
su takoder bili vrlo heterogeni. Sukladno rezultatima is-
trazivanja HKMB, samo 63% laboratorija uklopilo je kodi-
rane postupke za upravljanje nesukladnim uzorcima (9). U
usporedbi s talijanskim iskustvom, gdje je i razvijen upit-
nik kako bi se dobili kategoricki odgovori (npr. da ili ne),
velika prednost istrazivanja objavljenog u ovom broju je
metodoloski pristup temeljen na Likertovoj ljestvici koja
predstavlja naj¢esce koristenu psihometrijsku ljestvicu u
istrazivanjima koja se temelje na upitnicima (10). Prilikom
odgovaranja na pitanje oblikovano po principu Likertove
ljestvice, ispitanik mora specificirati stupanj svog slaga-
nja s odredenom izjavom pomocu stupnjevitih odgovo-
ra (,nikada”, ,rijetko”, ,¢esto” i ,uvijek”) ¢ime se dobivanju
ordinalni podaci koji omogucuju izracun pouzdanog re-
zultata za svaku skupinu pitanja.

Laboratorijski stru¢njaci, regulatorna tijela i dijagnosticka
industrija ve¢ su desetlje¢ima usredotoceni na kvalitetu
analitickog rada. lako jo$ uvijek nije oslobodena pogre-
Saka, analiticka faza laboratorijske analize je pod strogom
kontrolom primjenom materijala Medunarodne kontro-
le kvalitete (engl. Internal Quality Control, IQC), programa
Vanjske procjene kvalitete rada medicinsko-biokemijskog
laboratorija (MBL) (engl. External Quality Assessment, EQA)
i izraCcunima mjerne nesigurnosti (2,11,12). Neovisno o ra-
Sirenosti svijesti o ozbiljnim problemima koji bi mogli
nastati u izvananalitickoj fazi laboratorijske analize, malo
je poduzeto kako bi se smanjila nesigurnost koja dolazi
s tog podru¢ja. Doslo je vrijeme da se laboratorijski rad
sagleda iz nove perspektive, odnosno da se teziste pos-
tavi na pouzdanije strategije za bolju kontrolu aktivnosti
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tance score was also significantly lower among medical
biochemists with master degree than in laboratory pro-
fessionals with a specialization in medical biochemistry.
One original finding was that the private laboratories sta-
ff is apparently more focused on appropriate blood sam-
pling procedures. This has been reasonably explained
with the greater competition which private laboratories
are inherently subjected in an open market, where major
attention on blood sampling issues is necessary to preve-
nt patient’s complains.

These results clearly point out the need for reinforced ac-
tions to improve the extra-analytical activities of the testing
process, especially for collection of biological samples.

A similar national survey, sponsored by the Italian Socie-
ty of Clinical Biochemistry and Molecular Biology (SIBioC)
and the Italian Society of Laboratory Medicine (SIMel),
was carried out in 2006, and yielded nearly identical re-
sults. Data analysis revealed a high degree of variability
among laboratories for most preanalytical procedures
(e.g., outpatient sampling, sample transportation). Only
31% of laboratories had some preanalytical steps automa-
ted at that time and 19% had no standardized protocols
for sample transportation. The storage period and condi-
tions for rerun/retest were also highly heterogeneous. In
line with the findings of the CCMB survey, only 63% of la-
boratories had implemented a codified procedure for the
management of unsuitable specimens, and half of them
had as yet developed a standardized procedure for the
management of unsuitable specimens (9). As compared
with the Italian experience, where the questionnaire was
developed to produce categorical answers (e.g., “yes” or
“no”), the great advantage of the study published in Bioc-
hemia Medica is the methodological approach based on
the Likert scale, which is the most widely used psycho-
metric scale in survey research (10). When responding to
a Likert questionnaire item, respondents specify their le-
vel of agreement to a statement by a graded answer (i.e.,
“never”, “rarely”, “often” and “always”), thereby producing
ordinal data which enabled the calculation of a reliable
score for each group of items.

Laboratory professionals, regulation bodies and the diag-
nostic industry as well have been focusing for decades on
the analytical quality. Although not completely free from
errors thus far, the analytical phase of testing is however
subjected to a strict control using Internal Quality Con-
trol (IQC) materials, External Quality Assessment (EQA)
schemes and calculation of measurement uncertainty
(2,11,12). Regardless of a widespread awareness of the se-
rious problems that might arise from the extra-analyti-
cal phases of testing, little has however been settled for
reducing the uncertainty arising from this area. As such,
the time has come to think outside the box, to place mo-
re focus on reliable strategies for a better control of those
activities that inherently lie outside the traditional walls
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koje po svojoj prirodi leZe izvan klini¢kih laboratorija. lako
nije jednostavno definirati polaznu to¢ku, to se mora nap-
raviti. Prvo i osnovno rjesenje je prihvacdanje jedinstvene
sheme izvjestavanja o pogreskama po principu pouzda-
nih pokazatelja kvalitete za analiticke i izvananaliticke fa-
ze laboratorijske analize (13). Projekt ,Model pokazatelja
kvalitete” koji je nedavno provela radna skupina Labora-
torijske pogreske i sigurnost bolesnika (engl. Laboratory
Errors and Patient Safety, WG-LEPS) koja je aktivna u sklo-
pu Povjerenstva za edukaciju i management (engl. Educa-
tion and Management Division, EDM) unutar Medunarod-
ne federacije za klini¢ku kemiju i laboratorijsku medicinu
(engl. International Federation of Clinical Chemistry and La-
boratory Medicine, IFCC) treba se smatrati dragocjenim te-
meljem u promicanju i potpori istrazivanja pogresaka u
laboratorijskoj medicini, sakupljanju dostupnih podataka
o tom problemu i preporucenih strategija i postupaka za
poboljSanje sigurnosti bolesnika (14). Budud¢i da procjena
klinickih rezultata s podru¢ja laboratorijske dijagnostike
predstavlja puno vedi izazov od definiranja pouzdanih in-
dikatora kvalitete, sljededi korak bila bi identifikacija onih
laboratorijskih dogadaja koji se provlace kroz ¢itav postu-
pak laboratorijske analize i koji su uze povezani s ugroza-
vanjem sigurnosti bolesnika. Razvoj i primjena pouzdanih
i univerzalno prihvacenih laboratorijskih klju¢nih dogada-
ja prikladni su za ovu svrhu, buduci da pruzaju nova saz-
nanja o mogudim incidentima. Na ovaj se nacin povecava
odgovornost i pruzatelja usluge i njihovih korisnika za si-
gurnost bolesnika (15,16).

Tredi korak ovog vaznog procesa je dodatak korisnih kon-
cepata IQC i EQA izvananaliti¢ckim podru¢jima laboratorij-
ske analize (17). To nece biti jednostavan proces, no pos-
toje vec neki korisni primjeri koji ukazuju na to da prog-
ram EQA razvijen za prijeanaliticku fazu moze biti ostva-
riv, prakti¢an i koristan. U razdoblju od 1998. g. Spanjosko
drustvo medicinskih biokemicara i molekularnih patologa
(8panj. Sociedad Espanola de Bioquimica Clinica y Patologia
Molecular, SEQC) razvilo je program EQA za prijeanaliticku
fazu koji je usredotocen na analizu razloga odbijanja pri-
jema uzoraka. Program se provodi u dva ciklusa godisnje.
Od sudionika se trazi da zabiljeze odbijanja i razloge od-
bijanja rutinskih ili hitnih uzoraka koje obi¢no sakupljaju
u svojim laboratorijima. Podaci sakupljeni kroz 10 ciklusa
za prijeanaliticku fazu ve¢ su analizirani te pokazuju da ta-
kav pristup laboratorijima moze sluZiti kao sredstvo lakse
kontrole stanja struke i omogucdavati im trajno usavrsava-
nje (18). Nedavno je u nekoliko odvojenih klini¢kih labo-
ratorija provedena procjena indeksa hemolize, kako bi se
ispitala provedivost uspostave programa EQA za uprav-
ljanje hemoliti¢nim uzorcima. Referentni serumi s razlici-
tom koli¢cinom hemolizirane krvi i koncentracijom slobo-
dnog hemoglobina od 0-2,0 g/L distribuirani su u sedam
odvojenih klinickih laboratorija u Europi. Indeks hemolize
odreden je u triplikatu na sedam automatiziranih sistema
za klinicku kemiju. Zanimljivo je da je primije¢ena zado-
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of the clinical laboratories. Although we all know that this
is not simple, a starting point must be established. A fir-
st and foremost solution is the adoption of uniform re-
porting schemes for error events based on reliable qua-
lity indicators for both the analytical and extra-analytical
phases of testing (13). As such, the recent project “Model
of Quality Indicator”, undertaken by the Working Group,
“Laboratory Errors and Patient Safety (WG-LEPS)” institu-
ted by the division of Education and Management (EMD)
of the International Federation of Clinical Chemistry and
Laboratory Medicine (IFCC) must be regarded as a valuab-
le foundation to promote and encourage investigations
into errors in laboratory medicine, collect data available
on this issue and recommend strategies and procedures
for improving patient safety (14). Since the assessment of
clinical outcomes in relation to laboratory diagnostics is
even more challenging than establishing reliable quality
indicators, the next step is the identification of those la-
boratory events arising transversally across the entire tes-
ting process that are more closely associated to a tangib-
le harm for the patient. The development and implemen-
tation of reliable and universally agreed-upon laboratory
“sentinel events” is thereby suited for this purpose, since
it would allow to gain new knowledge about incidents
and hold both providers and stakeholders accountable
for patient safety (15,16).

The third step of this important process is the extension
of the valuable concepts of IQC and EQA to the extra-a-
nalytical areas of testing (17). Although this will not be
simple, there are already some valuable examples that an
EQA program developed around the preanalytical pha-
se might be feasible, practical and useful. Since the 1998,
the Sociedad Espafiola de Bioquimica Clinica y Patologia
Molecular (SEQC) has developed an EQA program for the
preanalytical phase, focused on the analysis of causes for
rejection of samples usually collected in laboratories and
including two cycles per year. The participants are asked
to register rejections and causes for rejection of routi-
ne or stat samples usually and locally collected at their
laboratories. Data gathered throughout 10 blood cycles
for the preanalytical phase have also been analyzed al-
ready, demonstrating that this approach might provide
laboratories with a useful tool for an easier follow-up of
their state-of-the-art and, incidentally, allowing them to
implement continuous improvement (18). Most recently,
a multicenter evaluation of the hemolysis index has been
carried out to investigate the feasibility of establishing
an EQA for managing hemolytic specimens in separate
clinical laboratories. Reference sera containing varying
amounts of hemolyzed blood and containing free he-
moglobin contaminations ranging from 0 to 2.0 g/L we-
re shipped to seven separate laboratories across Europe.
The hemolysis index was then tested in triplicate on se-
ven automated clinical chemistry systems. Interestingly,
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voljavajuc¢a podudarnost rezultata izmedu razli¢itih ana-
litickih platformi, a nesuglasnosti su znacajno smanjene
nakon normalizacije rezultata prema grani¢nim vrijednos-
tima svakog instrumenta (19). Ti rezultati nadalje podrza-
vaju korisnost programa EQA za procjenu i promatranje
sustava kvalitete klini¢kih laboratorija u cijelosti (20). Na-
dolazeci razvoj i uvodenje nacionalnih programa EQA u
Hrvatskoj za izvananaliticka podrugja laboratorijskog rada
trebao bi se stoga shvatiti kao velika prilika za poboljsanje
kvalitete Citavog postupka laboratorijske analize, pogoto-
bi moglo biti od klju¢ne vaznosti za prepoznavanije kriti¢-
nih toc¢aka u laboratorijskom radu i sustavno promatranje
svih laboratorijskih procesa s ciljem pripreme za adminis-
trativno zahtjevan proces akreditacije (21).

Proslih je godina primijecen znacajan napredak u shvaca-
nju vaznosti sigurnosti bolesnika i potreba smanjenja bro-
ja pogresaka koje se mogu sprijeciti. Laboratorijska medi-
cina poplocava taj put velikim brojem projekata u cijelom
svijetu. Buduci da primarne prepreke vise nisu tehnicke
prirode, sigurnost bolesnika zahtjeva viseslojan pristup
koji obuhvaca potpunu kontrolu laboratorijskog rada, od
uputnice do nalaza. Doslo je vrijeme da se laboratorijski
rad sagleda iz nove perspektive te da se paznja usmjeri na
izvananaliticke procese koji su podlozniji pogreskama.
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