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SaZetak

Uvod: Razvoj senzorske tehnologije doveo je do pojave analizatora koji iz
uzorka pune krvi brzo i jednostavno odreduju koncentracije analita, ne samo
u laboratoriju nego i uz bolesnika. Analizatori za pretrage uz bolesnika najces-
Ce seinstaliraju u jedinice intenzivne skrbi s ciljem brzeg dobivanja rezultata i
ranijeg zapocinjanja terapije.

Cilj rada: Prije instalacije i pustanja u rad analizatora za pretrage uz bolesni-
ka GEM Premier 3000 u Jedinici intenzivnog lijecenja Kirurske klinike uciniti
procjenu analitickih znacajka i utvrditi kompatibilnost rezultata s rezultatima
analizatora u centralnom laboratoriju.

Materijali i metode: Procjena analitickih znacajka analizatora ispitana je
odredivanjem analiticke nepreciznosti u seriji, nepreciznosti iz dana u dan,
netocnosti i usporednim odredivanjem koncentracije analita u uzorcima bo-
lesnika naispitivanom analizatoru i na analizatorima na kojima se ti analiti od-
reduju u centralnom laboratoriju kao referentnim analizatorima. Ispitivanja
su provedena u skladu s preporukama NCCLS.

Rezultati: Dobiveni su zadovoljavajuci rezultati ispitivanja nepreciznosti u
seriji za sve analite (CV < 3,46%), a rezultati ispitivanja nepreciznosti iz da-
na u dan bili su zadovoljavajuci za sve analite (CV < 4,65%) osim za laktat
(2. razina, CV = 9,35%; 3. razina, (V=>5,55%). Rezultati ispitivanja neto¢nosti
bili su zadovoljavajuci za sve analite (R < 4,53%) osim za laktat (1. razina, R
=13,59%; 2. razina, R = -11,00%; 3. razina, R = 10,00%). Svi izraCunati koe-
ficijenti korelacije bili su unutar raspona 0,9727—0,9920, osim za natrij (Pear-
sonov, r = 0,9207) i pokazuju visok stupanj korelacije rezultata koncentracije
analita u uzorcima bolesnika izmedu referentnih analizatora i ispitivanog ana-
lizatora za sve analite. Regresijska analiza po Passingu i Babloku takoder po-
kazuje vrlo dobru podudarnost usporednih rezultata koncentracije analita u
uzorcima bolesnika izmedu ispitivanog analizatora i referentnih analizatora.

Zakljucak: Rezultati odredivanja koncentracije analita u uzorcima bolesnika
dobivenih na ispitivanom analizatoru kompatibilni su s rezultatima dobive-
nim na referentnim analizatorima u centralnom laboratoriju. Analizator je jed-
nostavan za rad, a automatsko, samostalno provodenje kontrole kavalitete ra-
da poslije svakog uzorka i samostalno otklanjanje greSaka omogucuje siguran
rad i pouzdan rezultat.

Kljucne rijeci: pretrage uz bolesnika, parametri acidobazicne ravnoteZe,
elektroliti, metaboliti
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Abstract

Introduction: The development of sensor technology has led to the advent
of analyzers for fast and simple determination of analyte concentration in
whole blood samples that can be performed in a laboratory and as point of ca-
re testing (POCT). POCT analyzers are generally put in at intensive care units
to enable rapid test results and earliest possible therapy introduction.

Aim: To evaluate analytical properties of the GEM Premier 3000 analyzer and
compatibility of the results obtained by use of this analyzer with those repor-
ted from analyzers used in central laboratory before the GEM Premier 3000
POCT analyzer fitting and placing in operation at Intensive Care Unit, Universi-
ty Department of Surgery.

Material and methods: Analytical properties of the analyzer were evalua-
ted by determination of within-run imprecision, between-run imprecision,
inaccuracy, and comparative determination of analyte concentrations in pa-
tient samples on the study analyzer and the analyzers used for the respective
analytes at central laboratory as reference analyzers. The study was perfor-
med in accordance with ECCLS recommendations.

Results: Satisfactory results were recorded on within-run imprecision for all
study analytes (CV < 3.46%), and on between-run imprecision for all analytes
(CV < 4.65%) except for lactate (Level 2, CV = 9.35%; Level 3, CV =5.55%).
Inaccuracy evaluation yielded satisfactory results for all study analytes
(R < 4.53%) except for lactate (Level 1, R = 13.59%; Level 2, R =-11.00%; Le-
vel 3, R=10.00%). Correlation coefficients were within range 0.9727-0.9920,
except for sodium (r = 0.9207) and showed high correlation of all analyte
concentrations determined in patient samples on the study analyzer and refe-
rence analyzers. Passing Bablok regression analysis also indicated a very high
compatibility of analyte concentrations measured in patient samples by use
of the study analyzer and reference analyzers.

Conclusion: Results of analyte concentration determination in patient sam-
ples obtained by use of the study analyzer were compatible with those produ-
ced by reference analyzers at central laboratory. The GEM Premier 3000 ana-
lyzer has proved to be simple to operate, while automated and independent
quality control performed after each individual sample and automated error
elimination ensures safe work and reliable test results.
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Received: March 16, 2007

Prihvaceno: 11. rujna 2007.

Accepted: September 11,2007

Biochemia Medica 2007;17(2):139-270

231



Vukeli¢ N. i sur.

Procjena analizatora GEM Premier 3000

Vukeli¢ N. et al.

Uvod

Poremedaji acidobazi¢ne ravnoteze i elektrolita fiziolos-
ki i klinicki su povezani i Cesti su u klini¢koj praksi. Brza i
to¢nadijagnoza, te odgovarajuce lijecenje takvih poreme-
¢aja od velike su vaznosti (1,2). Razvoj tehnologije, naroci-
to senzorske tehnologije, doveo je do pojave analizatora
koji iz uzorka pune krvi brzo i jednostavno odreduju spo-
menute analite, ne samo u laboratoriju, nego i uz boles-
nka (engl. point of care testing, POCT) (3). Elektrokemijski
senzori nasli su svoje mjesto u klinickoj kemiji zahvaljuju-
¢i jednostavnosti, minimalnom odrZavanju i sposobnosti
mjerenja klini¢ki vaznih analita u uzorku pune krvi u Siro-
kom koncentracijskom rasponu. Evoluciju POCT analizato-
raomogucdili su razvojminijaturnih senzorainjihovainteg-
racija u male sofisticirane analizatore koji su vratili testove
ka bolesniku s ciliem brzeg dobivanja rezultata, ranijeg
zapocinjanja terapije i time poboljsane skrbi bolesnika
(3). Pretrage uz bolesnike tako postaju pristupacne bolni-
cama kao alternativa centralnom laboratoriju, prvenstve-
no u jedinicama intenzivne skrbi gdje ucinkovito lijecenje
bolesnika zahtijeva redovito pracenje parametara acido-
bazi¢ne ravnoteze i elektrolita, ali i na drugim lokacijama
za pracenje akutnih i kroni¢nih stanja (3). Spektar pretra-
ga analizatora smjestenih neposredno uz bolesnika sve
se vise Siri u cilju Sto brze i detaljnije obrade i zbrinjavanja
bolesnika, $to unaprjeduje kako klini¢ki tako i ekonomski
aspekt lijecenja.

GEM Premier 3000

Ispitivani analizator GEM Premier 3000 je prijenosni ana-
lizator za brzu analizu uzoraka pune krvi uz bolesni¢ku
postelju. Proizvodac analizatora je tvrtka Instrumentation
Laboratory Company, Lexington, MA, USA. Analizator si-
multano odreduje vrijednosti: pH, pCO,, pO,, Na*, K*, Ca**,
glukoze, laktata i hematokrita. Mjerenje koncentracije ana-
lita temelji se na potenciometriji (pH, pCO,, Na*, K*, Ca**),
amperometriji (pO,, glukoza, laktat) i konduktometriji (he-
matokrit). Namijenjen je zdravstvenom stru¢nom osoblju
na bilo kojoj bolni¢koj lokaciji i u skladu je s europskim
standardima.

Analizator ima dvije sastavnice: instrument i zamjenjivi
umetak koji je primarna sastavnica. Zamjenjivi umetak je
potpuno zatvoren sustav koji sadrZi sve sastavnice potreb-
ne za analizu uzorka: iglu za uzimanje uzorka, senzorsku
karticu, kalibracijske/kontrolne otopine, cjevcice, ventile,
crpke i posudu za otpad.

Kada se umetak stavi u analizator provodi se automatska
kalibracija senzora. Nakon automatski provedene kalibra-
cije, a prije analize uzoraka bolesnika slijedi vanjska prov-
jera kalibracije i ispravnosti umetka pomocu komercijal-
nih uzoraka. Slijedece kalibracije se izvode automatski u
odredenim vremenskim razmacima kako bi se omogucdi-
la neprekidna to¢nost analizatora. Analizator automatski
provodi tri vrste kalibracija: kalibraciju u jednoj tocki, ka-
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Introduction

Acid-base balanceandelectrolyteimpairmentsare physio-
logically and clinically related, and are frequently encoun-
tered in clinical practice. A rapid and accurate diagnosis,
and appropriate management of these impairments are
of utmost importance (1,2).

Technological advances, sensor technology in particular,
have resulted in the development of analyzers that provi-
de fast and simple determination of these analytes both
in laboratory setting and as point of care testing (POCT)
(3,4). Electrochemical sensors have found application in
clinical chemistry because of their simple use, minimal
maintenance required, and ability to measure clinically
relevant analytes in whole blood samples across a wide
concentration range. The development of miniature sen-
sors and their integration in small sophisticated analyzers
have enabled evolution of POCT analyzers, thus bringing
test analyses close to the patient in order to obtain test
results within the shortest possible time, ensuring early
therapy initiation and improved patient care in general
(3). POCT has become available in hospitals as an alternati-
ve to central laboratory. This refers to intensive care units
(ICU) in particular, where efficacious patient manageme-
nt requires regular monitoring of the acid-base balance
parameters and electrolytes, as well as to other hospital
settings requiring close monitoring of acute and chronic
states (3,4). The spectrum of POCT analyzers has been
continuously expanding towards ever faster and thorou-
gh patient care and examination, thus improving both cli-
nical and economic aspects of treatment (4).

GEM Premier 3000

The GEM Premier 3000 analyzer evaluated in the prese-
nt study is a portable analyzer for rapid POCT analysis of
whole blood samples, manufactured by Instrumentation
Laboratory Company, Lexington, MA, USA. This POCT ana-
lyzer provides simultaneous determination of the followi-
ng analytes: pH, pCO,, pO,, Na*, K*, Ca**, glucose, lactate,
and hematocrit. Determination of analyte concentration
is based on potentiometry (pH, pCO,, Na*, K" and Ca*"),
amperometry (pO,, glucose and lactate), and conducto-
metry (hematocrit). The analyzer is intended for use by
health professionals in any type of hospital setting and is
designed in concordance with European standards.

The analyzer consists of two components, i.e. the instru-
ment and the replaceable cartridge as a primary compo-
nent. The replaceable cartridge is a closed system that
contains all components needed for sample analysis, i.e.
the needle for sampling, sensor card, calibration/control
solutions, lines, valves, pumps, and waste container. Car-
tridge insertion in the analyzer is followed by automated
sensor calibration. External validation of the calibration
and cartridge accuracy is performed by original samples
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libraciju u dvije tocke i kalibraciju kisika. Kalibracija u jed-
noj tocki se provodi automatski i poslije svakog uzorka.
Kao ekskluzivitet proizvodac navodi program aktivne au-
tomatske kontrole kvalitete rada, tzv. iQM™ (engl. Intelli-
gent Quality Management). Program iQM™ zamjenjuje
konvencionalnu unutarnju kontrolu kvalitete rada koja
je ovdje sastavni dio operativnog sustava i provodi kon-
trolu svih mjernih parametara nakon svakog uzorka bez
intervencije korisnika. Program iQM™ pocinje s radom au-
tomatski nakon uspjesno provedene validacije automat-
ske kalibracije instaliranog umetka. Neprekidno pratiizvo-
denje cijelog procesa analize uzorka (ukljucujudi senzore,
otopine i elektroniku), omogucava trenutno otkrivanje
greske i automatski izvodi korektivne akcije radi otklanja-
nja greske.

Drugi, takoder ekskluzivni program, je program FPRC (en-
gl. Failure Pattern Recognition Checks) koji pomaze u iden-
tifikaciji mikro ugrusaka, nekih gresaka u radu senzora i
identifikaciji nekih interferencija. Analizator GEM Premier
3000 za vrijeme analize uzorka automatski provjerava pri-
sutnost mikro ugrusaka i interferencija.

Postoji nekoliko vrsta umetaka koji se razlikuju po konfi-
guraciji analita (pH, plinovi u krvi/hematokrit/elektroliti/
metaboliti), broju testova (75-600, neovisno o broju kalib-
racija i kontrola) i vremenu trajanja umetka (2 ili 3 tjedna).
Uzorak za analizu moze biti arterijska, kapilarna ili venska
krv, a jedini prihvatljivi antikoagulansi su Li-/ Na-heparin
u kona¢noj koncentraciji od 25 IU/mL. Ostali antikoagulan-
si (EDTA, citrat, oksalat, NaF) mogu Stetno djelovati na sen-
zore i ne prepurucuju se. Volumen krvi potreban za anali-
zu je 135-150 L, a vrijeme analize uzorka je 85 sekundi.
U procjeni analitickih znacajka ispitivanog aparata rabili
smo slijedece analizatore centralnog laboratorija: Ciba
Corning 865, Vitros 250 i Olympus AU 640.

Analizator Ciba Corning 865

To je biokemijski analizator za odredivanje vrijednosti pa-
rametara acido-bazi¢ne ravnoteze, elektrolita, metaboli-
ta, hemoglobina i derivata hemoglobina. U ovom je ispi-
tivanju to bio referentni analizator za usporedna odredi-
vanja vrijednosti pH, pCOZ, pOZ, K*, Na*i Ca**u uzorcima
bolesnika. Mjerna tehnologija ispitivanih analita temelji
se na elektrokemijskom fenomenu (tehnologija ISE, am-
perometrija i potenciometrija). Hematokrit nije moguce
odrediti na ovom analizatoru, pa taj analit nije podvrgnut
analiti¢koj procjeni. Proizvodac analizatora je Ciba Corni-
ng Diagnostics Corporation, MA, SAD.

Analizator Vitros 250

To je diskretni biokemijski analizator koji radi na nacelu
suhe kemije. U ovom ispitivanju to je bio referentni ana-
lizator za usporedna odredivanja koncentracije laktata.
Koncentracija laktata u plazmi odreduje se spektrofoto-
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upon automated calibration and before patient sample
analysis. Subsequent calibrations are performed automa-
tically at preset time intervals in order to ensure consta-
nt accuracy of the analyzer performance. Three types of
calibration are automatically performed, i.e. single-point
calibration, double-point calibration, and oxygen calibra-
tion. Single-point calibration is performed automatically
following each individual sample.

The manufacturer points to the exclusive program of ac-
tive automated performance quality control termed Intel-
ligent Quality Management (iQM™). The iQM™ program
has replaced conventional internal performance quality
control, which has now become an integral part of the ope-
rating system, performing control of all measured parame-
ters after each individual sample without user's interven-
tion. The iQM™ program is started automatically upon
properly performed validation of automated cartridge ca-
libration. The program continually controls the entire pro-
cess of sample analysis (including sensors, solutions and
electronics), enables instantaneous error detection, and
performs corrective actions for error elimination.
Another exclusive program is Failure Pattern Recognition
Checks (FPRC), which helps in the identification of microt-
hrombi, some errors in sensor performance, and interfe-
rences. During sample analysis, the GEM Premier 3000
analyzer performs automated control of microthrombi
and interferences.

There are various types of cartridges that differ in analyte
configuration (pH, blood gases/hematocrit/electrolytes/
metabolites), number of tests (75-600, irrespective of the
number of calibrations and controls), and duration (2 or 3
weeks). The sample to analyze can be arterial, capillary or
venous blood, and Li-/Na-heparin in final concentration
of 25 IU/mL is the only anticoagulant acceptable. Other
anticoagulants such as EDTA, citrate, oxalate and NaF may
cause damage to the sensors and are not recommended
for use. The blood volume for analysis is 135-150 pL, and
the time of sample analysis is 85 seconds.

The following analyzers fitted at central laboratory were
used in the assessment of clinical characteristics of the
study analyzer: Ciba Corning 865, Vitros 250, and Olym-
pus AU 640.

Ciba Corning 865 analyzer

This analyzer is intended for determination of acid-base
balance parameters, electrolytes, metabolites, hemog-
lobin and hemoglobin derivatives. In the present study,
Ciba Corning 865 analyzer served as a reference analyzer
for comparison determination of pH, pCO,, pO,, K, Na*
and Ca** in patient samples. The measurement technolo-
gy for study analytes is based on electrochemical pheno-
menon (ISE technology, amperometry and potentiomet-
ry). Hematocrit cannot be determined on this analyzer,
therefore this analyte was not submitted to analytical eva-
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metrijski. Proizvodac aparata je Ortho Clinical Diagnosti-
cs, NY, SAD.

Analizator Olympus AU 640

To je otvoreni, diskretni, visekanalni biokemijski analiza-
tor (proizvodac je tvrtka Olympus Optical Co., Ltd., Tokyo,
Japan) na kojem su, kao referentnom analizatoru, radena
usporedna odredivanja koncentracije glukoze u uzorcima
bolesnika. Metoda odredivanja koncentracije glukoze je
enzimatski UV test (metoda heksokinaza).

Na analizatorima se redovito provodi kontrola kvalitete ra-
da (unutarnja i vanjska), kao i postupci odrzavanja prema
preporukama proizvodaca.

Ciljrada

Cilj rada bio je prije instalacije i pustanja u rad analizatora
za pretrage uz bolesnika GEM Premier 3000 u Jedinici in-
tenzivnog lijecenja Kirurske klinike, uciniti procjenu anali-
zatora u centralnom laboratoriju, kako bi se ispitale njego-
ve analiticke i tehnicke znacajke i utvrdila kompatibilnost
rezultata s rezultatima analizatora u centralnom laborato-
riju, s obzirom na predvidenu radnu lokaciju i ¢injenicu
da ¢e na njemu raditi nelaboratorijsko osoblje.

Analiticka procjena ucinjena je odredivanjem nepreciz-
nosti u seriji, nepreciznosti iz dana u dan, neto¢nosti i us-
porednim odredivanjem koncentracije analita u uzorcima
bolesnika na ispitivanom analizatoru i na analizatorima na
kojima se koncentracija tih analita odreduje u centralnom
laboratoriju kao referentnim aparatima koji su ukljuceni
u program vanjske kontrole kvalitete rada. Ispitivanja su
provedena u skladu s preporukama NCCLS (engl. National
Committee for Clinical Laboratory Standards, dokument
EP09-A2) (4). Bududi da pretrage uz bolesnike zauzimaju
sve vaznije mjesto u klinicko laboratorijskoj dijagnostici i
tehnologijski se najbrze razvijaju, za ocekivati je da ¢e ispi-
tivani analizator u nekim znacajkama nadmasiti klasi¢ne
laboratorijske analizatore.

Materijali i metode

Analizatori
Gem Premier 3000

Nakon stavljanja umetka u analizator provodi se automat-
ska kalibracija senzora. Nakon automatski provedene ka-
libracije, a prije analize uzoraka bolesnika slijedi vanjska
provjera kalibracije i ispravnosti umetka pomocu komerci-
jalnih uzoraka za validaciju (Calibration Validation Produc-
ts, CVP, Instrumentation Laboratory Company, Lexington,
MA, SAD). Slijedece kalibracije se izvode automatski u od-
redenim vremenskim razmacima.

Kontrolu kvalitete rada nakon uspjesno provedene valida-
cije automatske kalibracije instaliranog umetka automat-
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luation. The analyzer is manufactured by Ciba Corning
Diagnostics Corporation, MA, USA.

Vitros 250 analyzer

It is a discrete biochemistry analyzer operating on the
dry chemistry principle. In the present study, Vitros 250
analyzer served as a reference analyzer for comparison
determination of lactate concentration. Plasma lactate
concentration is determined by spectrophotometry. The
analyzer is manufactured by Ortho Clinical Diagnostics,
NY, USA.

Olympus AU 640 analyzer

It is an open, discrete, multi-channel biochemistry ana-
lyzer manufactured by Olympus Optical Co., Ltd., Tokyo,
Japan, which served as a reference analyzer for compari-
son determination of glucose concentration in patient
samples. Glucose concentration is determined by the met-
hod of enzymatic UV assay (hexokinase method).

All three analyzers are regularly submitted to performan-
ce quality control (internal and external) and maintenance
procedures in line with the manufacturers’ instructions.

Aim

The aim of the study was to evaluate analytical properties
and technical characteristics of the GEM Premier 3000
analyzer before its fitting and performance at University
Department of Surgery ICU, and to determine the level of
compatibility between the results obtained on this ana-
lyzer and those produced by the analyzers used at central
laboratory, with due consideration of the specific clinical set-
ting and analyzer utilization by non-laboratory personnel.
Analytical evaluation was performed by determination of
within-run imprecision, between-run imprecision, inaccu-
racy, and concurrent determination of analyte concentra-
tions in patient samples on the study analyzer and refe-
rence analyzers used for the respective analyte at central
laboratory, included in the program of external quality
control. All tests were performed according to recommen-
dations issued by the National Committee for Clinical Labo-
ratory Standards (NCCLS), Document EP09-A2 (4). As POCT
has been gaining importance in clinical laboratory diagnosis
and undergoes fastest technological advances, the study
analyzer is expected to prove superior to classic laboratory
analyzers according to some of its characteristics.

Material and methods

Analyzers
GEM Premier 3000
Cartridge insertion is followed by automated sensor calib-

ration. Upon automated calibration and before sample
analysis, external validation of the calibration and cartrid-
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ski preuzima program iQM™ pomocu kontrolnih otopina
sadrzanih u umetku.

Analizator Ciba Corning 865

Za kalibraciju se rabe izvorne kalibracijske otopine (Buffer
6,838 i Buffer 7,3/COox Zero; Bayer HealthCare LLC, MA,
SAD), a za kontrolu kvalitete rada izvorni kontrolni uzor-
ci proizvodaca koji sadrZe tri razine vrijednosti analita (Ra-
pid QC Complete Level 1, 2 i 3; Bayer HealthCare LLC, MA,
SAD).

Analizator Vitros 250

Za odredivanje koncentracije laktata u plazmi koristen je
viseslojni film (Vitros Lac Slide). Za kalibraciju se rabi izvor-
ni kalibrator (Calibrator kit 1), a za kontrolu kvalitete rada
kontrolni uzorci Performance Verifier | i Il. Proizvodac fil-
mova, kalibracijskih i kontrolnih otopina je Ortho Clinical
Diagnostics, NY, SAD.

Analizator Olympus AU 640

Za odredivanje glukoze koristen je reagens Glucose, za
kalibraciju System Calibrator, a za unutarnju kontrolu kva-
litete rada Olympus Control Level 1i 2. Proizvodac reagen-
sa, kalibratora i kontrolnih uzoraka je Olympus Life and
Material Science Europa GmbH, Hamburg, Njemacka.

Procjena analitickih znacajka analizatora
GEM Premier 3000

Ispitivanje nepreciznosti unutar serije

Provedeno je visekratnim (20 puta) mjerenjem koncentra-
cije slijedecih analita: pH, pCO,, pO,, Na*, K*, Ca**, glukoze
i laktata u uzorcima kontrolnih otopina Critical Care QC
Contril 9 Multipak koji sadrZi tri razine vrijednosti analita
(Level 1, 21i 3; Instrumentation Laboratory).

Ispitivanje nepreciznost iz dana u dan

Provedeno je odredivanjem koncentracije istih analita ti-
jekom 20 dana u uzorcima kontrolnih otopina Rapid QC
Complete 1, 2'i 3 (Bayer HealthCare) koji sadrze tri razine
vrijednosti analita.

Ispitivanje netoCnosti

Provedeno je odredivanjem koncentracije analita: pH,
pCO,, pO,, Na*, K*, Ca**, glukoze i laktata u 20 uzoraka
kontrolnih otopina Critical Care QC Contril 9 Multipak ko-
je sadrze tri razine vrijednosti analita (Level 1, 2 i 3; Instru-
mentation Laboratory).

Usporedna odredivanja pokazatelja acidobazi¢ne ravno-
teze i koncentracije elektrolita

Analizirano je 160 uzoraka pune krvi (arterijska, venska,
mijesana krv) na analizatoru Ciba Corning 865 (analiti: pH,
pCO,, pO,, K, Na**, Ca*) kao referentnom analizatoru i na
ispitivanom analizatoru GEM Premier 3000.
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geis performed by use of original samples, Calibration Va-
lidation Products (CVP, Instrumentation Laboratory Com-
pany, Lexington, MA, USA). Subsequent calibrations are
performed automatically at certain time intervals. Upon
proper validation of automated calibration of the cartrid-
ge inserted, performance quality control is automatically
taken over by iQM™ program using control solutions con-
tained in the cartridge.

Ciba Corning 865 analyzer

Original calibration solutions (Buffer 6.838 and Buffer 7.3/
COox Zero) are used for calibration, and original control
samples Rapid QC Complete Level 1, 2 and 3 employed
for performance quality control. The calibration and con-
trol solutions are manufactured by Bayer HealthCare LLC,
MA, USA.

Vitros 250 analyzer

A multilayer film (Vitros Lac Slide) was used to determine
lactate concentration in plasma; original calibrator (Calib-
rator kit 1) was used on calibration; and control samples
Performance Verifier | and Il were used on performance
quality control. The films, calibration and control solutio-
ns are manufactured by Ortho Clinical Diagnostics, NY,
USA.

Olympus AU 640 analyzer

Glucose reagent was used on glucose determination, Sys-
tem Calibrator was used on calibration, and control sam-
ples Olympus Control Level 1 and 2 were used on inter-
nal quality control. The reagent, calibrator and control
samples are manufactured by Olympus Life and Material
Science Europe GmbH, Hamburg, Germany.

Evaluation of analytical characteristics of the GEM
Premier 3000 analyzer

Within-run imprecision study

Within-run imprecision was assessed by multiple (20 ti-
mes) concentration determination of the pH, pCO,, pO,,
K*, Na* and Ca**, glucose and lactate analytes in samples
of the Critical Care QC Contril 9 Multipak control solutions
containing three levels (Level 1, 2 and 3; Instrumentation
Laboratory Company, Lexington, MA, USA).

Between-run imprecision study

Between-run imprecision was assessed by determination
of the same analyte concentrations for 20 days in samples
of the control solutions Rapid QC Complete Level 1,2 and
3; Bayer HealthCare LLC, MA, USA.

Inaccuracy study

Testing for inaccuracy was performed by determination
of the pH, pCO,, pO,, K*, Na* and Ca**, glucose and lactate
analytes in samples of the Critical Care QC Contril 9 Mul-
tipak control solutions containing three levels (Level 1, 2
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Nije bilo posebnih vadenja krvi za potrebe ovoga ispitiva-
nja, nego su se rabili uzorci krvi bolesnika kojima je zat-
razeno odredivanje plinova u krvi i pH. Uzorci krvi su se
vadili u heparinizirane Strcaljke i analizirali istodobno na
oba analizatora odmah nakon primitka kako bi se izbjeg-
le promjene u koncentraciji plinova koje bi mogle nastati
duzim stajanjem uzoraka.

Usporedna odredivanja koncentracije glukoze i laktata

Analizirano je 50 uzoraka plazme bolesnika (Li-heparin):
za glukozu na analizatoru Olympus AU 640, a za laktat na
analizatoru Vitros 250 kao referentnim analizatorima i is-
pitivanom analizatoru GEM Premier 3000. Nije bilo poseb-
nih vadenja krvi za potrebe ovoga ispitivanja, nego su se
rabili uzorci krvi bolesnika kojima je traZzeno odredivanje
glukoze i laktata u plazmi.

Statisticka analiza

Statisticka obrada rezultata napravljena je pomocu prog-
rama MedCalc (verzija 9.0.1.1; Frank Schoonjans, Belgium).
U svrhu procjene nepreciznosti izracunati su srednja vri-
jednost (x), standardna devijacija (SD) i koeficijent varijaci-
je (CV, %), a u svrhu procjene netocnosti izracunat je pos-
totak odstupanja srednje izmjerene vrijednosti od srednje
deklarirane vrijednosti (R, %) (5). Stupanj povezanosti re-
zultata prikazan je pomocu Pearsonova koeficijenta kore-
lacije (r) s izracunatim (95%) intervalima pouzdanosti (Cl)
za svaki ispitivani analit. Regresijskom analizom rezultata
po Passingu i Babloku izracunati su jednadzba pravcaiin-
tervali pouzdanosti (95% Cl) za nagib pravca (b) i odsjecak
na osi y (a) za svaki ispitivani analit. Kriteriji prihvatljivosti
rezultata bili su slijedeci:

1. Zaprocjenu nepreciznosti, vrijednost koeficijenta vari-
jacije manja od 5,00%,

2. Zaprocjenu netocnosti, odstupanje srednje izmjerene
vrijednosti od srednje deklarirane vrijednosti manje
od 5,00%,

3. Za procjenu stupnja povezanosti rezultata, koeficijent
korelacije veci od 0,9500.

Rezultati

Rezultati ispitivanja nepreciznosti u seriji (srednja vrijed-
nost, standardna devijacija, koeficijent varijacije; N = 20,
kontrolni uzorak Critical Care QC Contril 9 Multipak: razi-
ne 1, 2 3) prikazani su u tablici 1.

Rezultati ispitivanja nepreciznosti u seriji zadovoljavajudi
su za sve analite (CV < 3,46%).

Rezultati ispitivanja nepreciznosti iz dana u dan (srednja
vrijednost, standardna devijacija, koeficijent varijacije; N
= 20, kontrolni uzorak Rapid QC Complete: razine 1, 2i 3)
prikazani su u tablici 2.
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and 3; Instrumentation Laboratory Company, Lexington,
MA, USA).

Concurrent determination of acid-base balance parame-
ters and electrolyte concentration

A total of 160 whole blood (arterial, venous and mixed
blood) samples were analyzed on the GEM Premier 3000
analyzer and Ciba Corning 865 (analytes: pH, pCO,, pO,,
K*, Na* and Ca*) as a reference analyzer. Blood samples
collected from patients where determination of blood ga-
ses and pH was requested were used in the study, thus
requiring no additional blood sampling. Blood samples
were collected in heparinized syringes and analyzed si-
multaneously on both analyzers immediately upon recei-
pt, in order to avoid changes in gas concentrations that
may occur on sample storage.

Concurrent determination of glucose and lactate concen-
tration

Fifty patient plasma samples (Li-heparin) were analyzed
on the Olympus AU 640 (for glucose) and Vitros 250 ana-
lyzer (for lactate) as reference analyzers and on GEM Pre-
mier 3000. Blood samples collected from patients where
determination of plasma glucose and lactate were reques-
ted were used in the study, thus requiring no additional
blood sampling.

Statistical analysis

Statistical analysis of the results was performed by use
of MedCalc Version 9.0.1.1 (Frank Schoonjans, Belgium)
software. The mean (x), standard deviation (SD) and coef-
ficient of variation (CV%) were calculated for assessment
of imprecision. Percentage of the mean measured value
deviation from the mean declared value (R%) was calcu-
lated for assessment of inaccuracy (5). The level of result
correlation was expressed by Pearson'’s correlation coeffi-
cient (r) with calculation (95%) of confidence intervals (Cl)
for each of the study analytes. Passing Bablok regression
analysis of results was used to calculate the equation of
direction and 95% Cl for the slope (b) and y-axis intercept

(a) for each of the study analytes. The criteria for the resul-

ts to be considered acceptable were as follows:

1 for imprecision assessment, CV lower than 5.00%;

2 forinaccuracy assessment, deviation of the mean mea-
sured value from the mean declared value lower than
5.00%; and

3 for assessment of the level of result correlation, corre-
lation coefficient greater than 0.9500.

Results

Results of the within-run imprecision study (mean, SD,
CV; N = 20; Critical Care QC Contril 9 Multipak control sam-
ple Level 1, 2 and 3) are shown in Table 1. Results of the
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TaBLicA 1. Rezultati ispitivanja nepreciznosti u seriji TasLE 1. Results of within-run imprecision testing
Level 1 Level 2 Level 3
Analyte
X+SD CV (%) X+SD CV (%) X +SD CV (%)
pH 7121 +0.002 0.03 7.390 + 0.000 0.00 7.62 +0.000 0.00
pCO, (kPa) 9.585 £ 0.067 0.70 5.040 £ 0.094 1.87 2.495 +0.022 0.90
pO, (kPa) 8.950 +0.221 247 13.130 £ 0.172 1.31 20.025 £0.171 0.86
Na*(mmol/L) 161.950 + 1.664 1.01 133.800 £ 0.616 0.46 117.050 + 0.394 0.34
K* (mmol/L) 5.970 £ 0.057 0.96 3.715+£0.037 0.99 2.570 £ 0.047 1.83
Ca*™* (mmol/L) 1.482 £0.016 1.09 1.022 + 0.008 0.75 0.617 £ 0.005 0.76
Glucose (mmol/L) 16.155 + 0.146 0.89 5.090 £ 0.055 1.09 3.195 = 0.060 1.89
Lactate (mmol/L) 6.020 £ 0.083 1.39 0.890 + 0.031 3.46 2.640 + 0.050 1.90
TABLICA 2. Rezultati ispitivanja nepreciznosti iz dana u dan TABLE 2. Results of between-run imprecision testing
Level 1 Level 2 Level 3
Analyte
X +SD CV (%) X+SD CV (%) X +SD CV (%)
pH 7.115+0.005 0.07 7.347 £ 0.005 0.06 7.558 + 0.005 0.07
pCO, (kPa) 9.635 +0.300 3N 5.290 +£0.102 1.93 2.970+0.113 3.80
pO, (kPa) 19.640 = 0.344 1.75 13.570 £ 0.230 1.69 5.145+0.239 4.65
Na*(mmol/L) 117.850 £ 0.366 0.31 136.600 + 0.681 0.50 157.750 + 0.851 0.54
K* (mmol/L) 3.000 = 0.000 0.00 4.800 + 0.000 0.00 6.570 £ 0.047 0.72
Ca**(mmol/L) 1.748 £ 0.009 0.51 1.414 £ 0.011 0.77 0.847 = 0.009 1.03
Glucose (mmol/L) 11.275£0.148 1.32 5.255+0.076 1.45 2.550 £ 0.069 2.70
Lactate (mmol/L) 8.925 + 0.301 3.37 0.475 +0.044 9.35 244 +0.135 5.55
TaBLIcA 3. Rezultati ispitivanja neto¢nosti TaBLE 3. Results of inaccuracy testing
Analyte Mean declared value Mean measured value % deviation, R
Level1 Level2 Level3 Level 1 Level 2 Level 3 Level 1 Level 2 Level 3
pH 7.3 7.40 7.62 7121 7.390 7.620 -0.13 -0.14 0.00
pCO, (kPa) 9.20 4.90 2.40 9.585 5.040 2.495 4.19 2.86 3.96
pO, (kPa) 9.30 13.70 20.80 8.950 13.130 20.025 -3.76 -4.16 -3.73
Na*(mmol/L) 6.00 3.80 2.60 5.970 3.715 2.570 -0.50 -2.24 -1.15
K* (mmol/L) 161 134 17 161.9 133.8 1171 0.59 -0.15 0.04
Ca**(mmol/L) 114 1.01 0.62 1.482 1.022 0.617 292 1.19 -0.48
Glucose (mmol/L) 15.80 5.00 3.30 16.515 5.090 3.196 4.53 1.80 -3.18
Lactate (mmol/L) 5.30 1.00 2.40 6.020 0.890 2.640 13.59 -11.0 10.00
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Nepreciznost iz dana u dan bila je zadovoljavajuca za sve
analite (CV < 4,65%) osim za laktat (2. razina, CV = 9,35%;
3.razina, CV = 5,55%).

Rezultati ispitivanja neto¢nosti (srednja deklarirana vri-
jednost, srednja izmjerena vrijednost, R; N = 20, kontrolni
uzorak Critical Care QC Contril 9 Multipak: razine 1, 2i 3)
prikazani su u tablici 3.

Rezultati ispitivanja neto¢nosti bili su zadovoljavajuci za
sve analite (R < 4,53%) osim za laktat (1. razina, R = 13,59%;
2.razina, R =-11,00%; 3. razina, R = 10,00%).

Rezultati usporednih odredivanja koncentracije analita u
uzorcima bolesnika na referentnim analizatorima i ispiti-
vanom analizatoru GEM Premier 3000 (srednja vrijednost,
standardna devijacija) i izraCunati Pearsonov koeficijent
korelacije (r) prikazani su u tablici 4.

Dobiveni koeficijenti korelacije pokazuju visok stupanj ko-
relacije za sve analite osim za natrij.

Rezultati usporednih odredivanja koncentracije analita u
uzorcima bolesnika obradeni regresijskom analizom po
Passingu i Babloku prikazani su u tablici 5.

Rezultati pokazuju vrlo dobru podudarnost rezultata iz-
medu ispitivanog analizatora i referentnih analizatora.

Rasprava

Rezultati procjene ispitivanog analizatora GEM Premier
3000 pokazali su da nepreciznost u seriji, nepreciznost
iz dana u dan i neto¢nost za vecinu analita zadovoljavaju
unaprijed utvrdene kriterije prihvatljivosti (CV < 5,00%; R
< 5,00%) za sve tri ispitivane koncentracijske razine anali-
ta. Korelacija rezultata izmedu ispitivanog analizatora i re-
ferentnih analizatora takoder zadovoljava kriterij prihvat-
ljivosti kod vecine analita (r > 0,95).

Kriterije prihvatljivosti nisu zadovoljili rezultati ispitivanja
nepreciznosti iz dana u dan za laktat (2. razina i 3. razina),

TABLICA 4. Rezultati usporednih odredivanja koncentracije ana-
lita u uzorcima bolesnika i koeficijenti korelacije

Evaluation of the GEM Premier 3000 analyzer

within-run imprecision study were satisfactory for all the
analytes investigated (CV < 3.46%).

Results of the between-run imprecision study (mean, SD,
CV; N = 20; Rapid QC Complete control sample Level 1,
2 and 3) are shown in Table 2. Between-run imprecision
was satisfactory for all the analytes investigated (CV <
4.65%) with the exception of lactate (Level 2, CV = 9.35%;
Level 3, CV = 5.55%).

Results of the inaccuracy study (mean declared value,
mean measured value, R; N = 20; Critical Care QC Contril
9 Multipak control sample Level 1, 2 and 3) are shown in
Table 3. Results of the inaccuracy study were satisfactory
forall the analytes investigated (R < 4.53%) with the excep-
tion of lactate (Level 1, R =13.59%; Level 2, R =-11.00%; Le-
vel 3, R=10.00%).

Results of concurrent determination of study analyte con-
centrations in patient samples on the GEM Premier 3000
analyzer and reference analyzers (mean, SD) as well as
the calculated Pearson's coefficients of correlation (r) are
shown in Table 4. The coefficients of correlation obtained
showed high correlation for all analytes except sodium.
Results of concurrent determination of analyte concen-
trations in patient samples processed by Passing Bablok
regression analysis are presented in Table 5. The results
showed high compatibility between the study analyzer
and reference analyzers.

Discussion

Assessment of the study analyzer GEM Premier 3000 re-
vealed the within-run imprecision, between-run impre-
cision and inaccuracy to meet the preset criteria of accep-
tability for the majority of analytes (CV < 5.00%; R < 5.00%)
at all the three analyte concentration levels evaluated. Cor-
relation of the results obtained on the study analyzer and

TaBLE 4. Results of concurrent determination of analyte concen-
trations in patient samples and coefficients of correlation

Analyte Reference anayzer Study analyzer Pearson’s correlation coefficient (r)
X+SD GEM Premier 3000 95% CI
X+SD
pH 7.319 £ 0.093 7.327 +0.097 0.9909 (0.9876-0.9934)
pCO, (kPa) 5.626 = 1.281 5.440 = 1.321 0.9852 (0.9798-0.9891)
pO, (kPa) 15.277 £ 6.041 15.539 £ 6.390 0.9876 (0.9831-0.9909)
Na* (mmol/L) 3.633+0.580 3.525+0.622 0.9915 (0.9884-0.9938)
K*(mmol/L) 140.369 = 5.509 137.55 + 5.647 0.9207 (0.8931-0.9414)
Ca**(mmol/L) 0.814 +0.188 0.826 £0.219 0.9727 (0.9629-0.9800)
Glucose (mmol/L) 7.680 £ 3.566 8.152 +3.838 0.9920 (0.9859-0.9955)
Lactate (mmol/L) 2.508 + 1.364 2.602 +1.348 0.9914 (0.9848-0.9951)
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TABLICA 5. Rezultati regresijske analize po Passingu i Babloku
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TaBLE 5. Results of Passing-Bablok regression analysis

Analyte Direction equation b, slope 95% Cl a, y-axis intercept 95% ClI
pH y=0.0100 + 1.0000 x 1.0000-1.0357 -0.2529-0.0100

pCO, (kPa) y=-0.3891 + 1.0326 x 1.0084-1.0582 -0.5238-(-0.2513)

pO, (kPa) y =-0.6160 + 1.0564 x 1.0428-1.0699 -0.7955-(-0.4295)
Na*(mmol/L) y =-0.1000 + 1.0000 x 1.0000-1.0769 -0.3769-(-0.1000)

K" (mmol/L) y =-3.0000 + 1.0000 x 1.0000-1.1111 -18.000-(-3.0000)
Ca**(mmol/L) y=-0.1167 + 1.1667 x 1.1250-1.2105 -0.1526—(-0.0825)

Glucose (mmol/L) y =-0.0231 + 1.0795 x

Lactate (mmol/L) y=-0.0132 + 1.0377 x

1.0392-1.1500
0.9962-1.0949

-0.7100-0.0618
-0.1387-0.0795

rezultati ispitivanja netoc¢nosti za laktat (sve tri razine) te
koeficijent korelacije za natrij.

Ogranicenja ove procjene su ¢injenice $to su se u vrijeme
kad se provodila procjena (2006. g.) kao referentni aparati
upotrebljavali analizatori Ciba Corning 865 (godina proiz-
vodnje 1996.) i Vitros 250 (godina proizvodnje 1998.). To
su moguci razlozi neprihvatljivosti nekih rezultata (natrij,
laktat).

Procjenu analiti¢ckih znacajka analizatora GEM Premier
3000 ispitivali su i drugi autori.

Beneteau-Burnat i sur. usporedivali su analizator GEM Pre-
mier 3000 i Radiometer® ABL 725 (6). Za ispitivanje nepre-
ciznosti rabili su vodene kontrolne uzorke (ContrlL 9 Mul-
tipak, proizvodac Instrumentation Laboratory). Rezultati
ispitivanja nepreciznosti u seriji i nepreciznosti iz dana u
dan dali su zadovoljavajuce vrijednosti koeficijenata va-
rijacije za sve analite (rezultati za glukozu i laktat su bili
granicniza pojedine razine). Koeficijenti korelacije dobive-
ni usporednim odredivanjem uzoraka bolesnika na oba
aparata (N = 110) su bili u rasponu od 0,91-0,99 (za natrij
r = 0,94, za ionizirani kalcij r = 0,91), a regresijska analiza
takoder nije pokazala razliku rezultata izmedu dvaju ana-
lizatora.

Steinfelder-Visscher i sur. usporedivali su analiticke znacaj-
ke analizatora GEM Premier 3000 i analizatora Ciba Corni-
ng 865. Usporedbom rezultata 127 uzoraka pune krvi bo-
lesnika autori su za sve analite osim kalija (r = 0,79) dobili
zadovoljavajuce rezultate (7).

Analizator je jednostavan za rukovanje. Kako je bio naispi-
tivanju u klinickom laboratoriju, bila je potrebna minimal-
naizobrazba osoblja. Za vrijeme ispitivanja nije bilo potre-
be za intervencijom servisera, jer nema potrosnih dijelo-
va. Postupci odrzavanja su minimalni. Zamjenjivi umetak
je zatvoren sustav i on se jedini povremeno mijenja (ovis-
no o broju testova/vremenu trajanja umetka). Otpadna
posuda ugradena u umetak povecava biolosku sigurnost
operatera, jer na najmanju mjeru svodi kontakt operatera

reference analyzers also satisfied the criteria of acceptabi-
lity for most of the analytes evaluated (r>0.95).

The preset criteria of acceptability were not met in the
study of between-run imprecision for lactate (Level 2 and
3), of inaccuracy for lactate (all three levels) and of coeffi-
cient of correlation for sodium.

A limitation of the present assessment was the fact that
at the time of assessment (2006), the Ciba Corning 865
(manufactured in 1996) and Vitros 250 (manufactured in
1998) analyzers were used as reference analyzers. This
may have been the reason for some of the results being
found unacceptable (sodium and lactate).

Analytical characteristics of the GEM Premier 3000 ana-
lyzer have also been investigated by other authors. Bene-
teau-Burnat et al. (6) compared GEM Premier 3000 and
Radiometer®ABL 725 analyzers. They assessed impreci-
sion using aqueous control samples (ContrlL 9 Multipak
manufactured by Instrumentation Laboratory Company,
Lexington, MA, USA). Testing for within-run imprecision
and between-run imprecision produced satisfactory coef-
ficients of variation for all study analytes (borderline re-
sults were obtained for glucose and lactate at particular
levels). Coefficients of variation obtained by comparison
determination of patient samples on both instruments (N
= 110) ranged from 0.91 to 0.99 (sodium r = 0.94 and ioni-
zed calcium r = 0.91). Regression analysis showed no resu-
It differences between the two analyzers either (6).
Steinfelder-Visscher et al. compared analytical characteris-
tics of the GEM Premier 3000 and Ciba Corning 865 ana-
lyzers. Comparison of the results obtained in 127 patient
whole blood samples yielded satisfactory results for all
study analytes except for potassium (r = 0.79) (7).

The GEM Premier 3000 analyzer is simple to use. As the
analyzer testing was performed at a clinical laboratory,
the study required minimal training of the personnel. Du-
ring the study, there was no need of service intervention,
as there are no consumable parts, and the device requires
minimal maintenance procedures. The exchangeable car-
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s uzorkom krvi. Razlicite konfiguracije umetka (razlicit iz-
bor testova, broj testova i trajanje umetka) omogucavaju
korisniku fleksibilnost i ekonomicnost.

Aktivna automatska kontrola rada (poslije svakog uzorka
bez sudjelovanja korisnika) omogucava znatno brze otkri-
vanje gresaka (najduze u roku od 30 minuta), $to je znatna
prednost u odnosu na klasi¢ne aparate gdje se kontrola
kvalitete rada provodi svakih osam sati. Nakon otkrivanja
greske slijedi samostalno otklanjanje greske i dokumen-
tacija korektivne akcije ili iskljucivanje iz radnog procesa
senzora koji nije prosao kontrolu do otklanjanja greske.
Ova neprekidna automatska kontrola omogucuje siguran
rad i pouzdane rezultate u svako doba.

Kvaliteta pretraga ucinjenih uz bolesnika ovisi o predanali-
tickim, analiti¢ckim i poslijeanalitickim ¢imbenicima. Prob-
lemi u radu s aparatima najcescée su uzrokovani predana-
litickim greSkama. Suradnja laboratorijskog i klini¢ckog
osobljaiizobrazba osoblja koje radi na aparatu uz bolesni-
ka o moguc¢im predanalitickim pogreSkama neophodna
je za pouzdan i kvalitetan rezultat.

Analizator ne zahtijeva posebne uvjete okoline (radna
temperatura 15-35 °C, relativna vlaznost 5-90%), a prom-
jene barometarskog tlaka ne utjecu na rad aparata.
Racunalo omogucava povezivanje analizatora s postoje-
¢im laboratorijskim informatickim sustavom i prijenos
rezultata. Analizator se moze povezati s modulom za kok-
simetriju i modulom za koagulaciju. Uz uporabu ureda-
ja UPS aparat moze raditi do sat vremena bez napajanja
elektricnom strujom.

Zakljucak

Visoka povezanost rezultata (osim natrija), preciznost i
tocnost (osim laktata) ispitivanog analizatora kompatibil-
ni su s analizatorima centralnog laboratorija. Operativni
proces koji ne zahtijeva izucenog laboratorijskog radnika,
samostalno, automatsko provodenje kalibracija, kontro-
la i otklanjanje gresaka te minimalno odrzavanje ¢ine ga
prikladnim za rad u jedinicama intenzivnog lijecenja.
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tridge is a closed system that is periodically replaced (de-
pending on the number of analyses/cartridge duration).
The waste container is an integral part of the cartridge,
thus contributing to the biological safety of the operator
by minimizing the operator’s contact with blood samples.
Different cartridge configurations (different test choice,
number of tests and cartridge duration) add to the user’s
flexibility and cost effectiveness.

The active automated performance quality control (calib-
ration and control after each individual sample requiring
no user’s manipulation) provides considerably faster er-
ror detection (within 30 minutes at the latest), which is a
significant advantage over classic devices where the per-
formance quality control is carried out every eight hours.
Error detection is followed by independent error elimina-
tion and documentation of the corrective action or dis-
connection from performance of the sensor that has not
undergone control before error elimination. This conti-
nuous automated control ensures safe performance and
reliable results at any time.

The quality of POCT depends on preanalytical, analytica
and postanalytical factors. The problems encountered on
device operation are mostly caused by preanalytical erro-
rs. Close collaboration between laboratory and clinical
personnel, and proper education of the staff performing
POCT on the potential preanalytical errors are necessary
for reliable and quality results.

The GEM Premier 3000 analyzer requires no specific setti-
ng conditions (work temperature 15-35 °C, relative humi-
dity 5%-90%); barometer pressure variation has no impa-
ct on the device performance.

The computer enables connection of the analyzer to the
existing laboratory information system and transfer of re-
sults. The analyzer can be connected to the oximetry mo-
dule and coagulation module. By use of UPS device, the
analyzer can operate for up to one hour without electrici-

ty supply.
Conclusion

The high correlation of the results (except for sodium),
and precision and accuracy (except for lactate) obtained
on the GEM Premier 3000 analyzer indicated full compa-
tibility with the analyzers used at central laboratory. Sim-
ple operation that does not require specially trained labo-
ratory personnel, the independent and automated calib-
ration, performance control and error elimination, and mi-
nimal maintenance make the GEM Premier 3000 analyzer
suitable for work at ICUs.
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