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Prednosti odredivanja takrolimusa na
Abbott Architect analizatoru

Ozvald I, Surina B, Flegar-Mestri¢ Z', Vidas 72

1Zavod za klini¢ku kemiju, Klini¢ka bolnica Merkur, Zagreb
2Klinika za kirurgiju, Centar za transplantaciju organa, Klini¢ka bolnica
Merkur, Zagreb

Uvod: DozZivotna imunosupresivna terapija u transplan-
tiranih bolesnika zahtijeva intra- i interindividualno tera-
pijsko titriranje. NiZa terapijska doza lijeka smanjuje tok-
sicne nuspojave. Preporuka je European Consensus Re-
commendation from the Committee on Tacrolimus Opti-
mization da se za odredivanje takrolimusa treba koristiti
specifitne metode s funkcionalnom osjetljivos¢u na razini
1 ug/L.

Materijali i metode: Analiticka validacija takrolimusa
metodom kemiluminiscentnog odredivanja (CMIA) na
Abbott Architect analizatoru obuhvadala je: nepreciznost
u seriji na humanom uzorku i na komercijalnim kontrol-
nim uzorcima(N = 5); nepreciznost iz dana u dan na ko-
mercijalnim kontrolnim uzorcima (N = 15); neto¢nost na
komercijalnim kontrolnim uzorcima (N = 15) i usporedno
odredivanje na humanim uzorcima (N = 20) na IMx anali-
zatoru MEIA metodom i CMIA metodom na Architect ana-
lizatoru.

Rezultati: Nepreciznost u seriji na humanom uzorku iz-
nosi 1,69%, dok na komercijalnom kontrolnom uzorku za
L1 iznosi 1,24%, za L2 3,61% i za L3 2,38%; nepreciznost iz
dana u dan na komercijalnim uzorcima iznosi za L1 4,01%,
za L2 4,49% i za L3 3,38%; netocnost na komercijalnim
uzorcima za L1 -4,95%, za L2 0,39% i L3 -2,23%. Rezultati
su unutar ciljnih dometa proizvodaca i iznose za nepre-
ciznost i neto¢nost < 10%. Linearnost je potvrdena kalib-
racijskom krivuljom u 6 toc¢aka u rasponu od 0 do 30 ug/L.
Preliminarni podaci usporedbe humanih uzoraka (N = 20)
u podrugju linearnosti metode pokazuju koeficijent kore-
lacije od 0,957.

Zaklju¢ak: CMIA metoda za odredivanje takrolimusa na
Abbott Architect analizatoru je osjetljiv i precizan test.
Metoda ima nisku funkcionalna osjetljivost i eliminaciju
interferencija: hematokrita, visokih vrijednosti kolestero-
la, triglicerida, bilirubina, ukupnih proteina i urata, te je
specifi¢nija u odnosu na druge rutinske metode.

e-posta: iozvald@gmail.com
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Advantage of tacrolimus determination on
Abbott Architect analyzer

Ozvald I', Surina B', Flegar-Mestri¢ Z', Vidas 72

"Department of clinical chemistry, Merkur University hospital, Zagreb,
Croatia

2Surgical Clinic, Department of Organ Transplantation, Merkur Universi-
ty hospital, Zagreb, Croatia

Introduction: Long life immunosuppressive therapy in
transplant patients requiring intra- and interindividual
therapeutic titrate. Lower therapeutic dose of drug redu-
ces the toxic side effects. European Consensus Recom-
mendation from the Committee on Tacrolimus Optimiza-
tion recommended for the tacrolimus determination to
use method which requires detection of functional sen-
sitivity of 1 pug/L.

Materials and methods: Analytical validation of tacroli-
mus determination by chemiluminescent immunoassay
(CMIA) on Abbott Architect system included: within-run
imprecision on the human samples and commercially
controls (N = 5); between-day imprecision on commer-
cially controls (N = 15); inaccuracy on commercially con-
trols (N = 15) and comparation determination on the hu-
man samples (N = 20) on 2 systems: IMX (MEIA) and Ar-
chitect (CMIA) methods.

Results: Within-run imprecision on the human sample
is 1.69% and on commercially controls for L1 is 1.24%, L2
is 3.61% and L3 is 2.38%; between-day imprecision on
commercially controls is 4.01%; 4.49%; 3.38% for L1, L2,
L3 respectively; inaccuracy on commercially controls for
L1 is -4.95%, L2 is 0.39 and L3% is -2.23%. The results are
within the target range of the Architect Tacrolims assay
data and they are for imprecision and inaccuracy < 10%.
Linearity was confirmed with calibration curve in 6 poin-
ts in concentration range from 0 to 30 ug/L. Preliminary
data of method comparison on human samples (N = 20)
show in the range of method linearity correlation coeffi-
cient from 0.957.

Conclusion: CMIA method for tacrolimus determination
on the Abbott Architect system is sensitive and accurate
test. Method has low functional sensitivity and elimina-
tion of interferences: hematocrit, high values of choles-
terol, triglycerides, bilirubin, total protein and uric acid,
what means that this method is more specific in compari-
son to other routine methods.

e-mail: iozvald@gmail.com
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P12-2

Usporedba kolorimetrijske i turbidimetrij-
ske metode za odredivanje koncentracije
ukupnih proteina u mokradi

Obuljen J', Mujagic R?, Tesija Kuna A3,
Frakin-Uzovi¢ |4, Svrzan 3, Vrki¢ N3

Zavod za laboratorijsku dijagnostiku, Klinika za dje¢je bolesti Zagreb,
Zagreb

2Medicinsko-biokemijski laboratorij, Op¢a bolnica Pula, Pula

3Klini¢ki zavod za kemiju, Klini¢ka bolnica Sestre milosrdnice, Zagreb
40djel za transfuziologiju, Op¢a bolnica Zadar, Zadar

Uvod: NajceSce upotrebljavane automatizirane metode
za odredivanje koncentracije ukupnih proteina u mokra-
¢i su kolorimetrijske metode temeljena na vezivanju boje
(crveni pirogalol) i turbidimetrijske metode temeljene na
precipitaciji (benzetonijev klorid) za koje se pokazalo da
imaju razlicitu osjetljivost prema razli¢itim vrstama protei-
na. Cilj ovog istrazivanja je bila analiti¢cka usporedba dviju
metoda za odredivanje koncentracije ukupnih proteina u
mokradi te procjena njihovih dijagnostickih to¢nosti u ot-
krivanju albuminurije.

Materijali i metode: U istrazivanje je bilo uklju¢eno 57
ispitanika kojima je odredena koncentracija ukupnih pro-
teina i albumina u uzorku 24-satne mokrace. Ukupni pro-
teini su odredivani na biokemijskom analizatoru Olympus
AU 2700 (reagensi Olympus Urinary/CSF Reagent i Roche
Diagnostics GmbH Urinary/CSF Protein), kalibracija za ob-
je metode je ucinjena istim standardom proteina iz pa-
keta reagensa Olympus Urinary/CSF reagent, a za prov-
jeru tocnosti koristili smo komercijalne kontrole Bio-Rad
Liquichek Urine Controls u dvije razine. Albumin je odre-
den nefelometrijskom metodom na nefelometru Behring
Nephelometer analyzer Il

Rezultati: Nepreciznost iz dana u dan, nepreciznost u se-
riji i neto¢nost za metodu s pirogalol-crvenilom iznosili su
3,1%; 2,6% i 9,4%, a za metodu s benzetonijevim kloridom
5,4%; 3,1% i 8,9%. Statisticka analiza usporedivosti meto-
da po Bland i Altman-u pokazala je neslaganje izmedu
dviju metoda (prosje¢ni otklon =-43,9%; 95% Cl = -57,3
do -30,5 $to je posebito izraZzeno u rasponu nizih koncen-
tracija. Dijagnosti¢ka tocnost u otkrivanju albuminurije
procijenjena je pomoc¢u ROC analize. Dijagnosticki krite-
rij za albuminuriju je bila koncentracija albumina > 0,030
g/dU. Za kolorimetrijsku metodu povrsina ispod krivulje
(AUCQ) iznosila je 0,867 (95% Cl = 0,751-0,942) uz izraCuna-
nu optimalnu grani¢nu vrijednost 0,131 g/dU, a za turbidi-
metrijsku metodu AUC = 0,920 (95% Cl = 0,817-0,975) uz
izraCunanu optimalnu grani¢nu vrijednost 0,069 g/dU. Us-
poredbom povrsina ispod krivulje nije dobivena statistic-
ki znacajna razlika izmedu ispitivanih metoda.
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Comparison of colorimetric and
turbidimetric method for total protein
determination in urine

Obuljen J!, Mujagic R?, Tesija Kuna A3,
Frakin-Uzovic I*, Svrzan 3, Virki¢ N3

'Department of Laboratory Diagnostics, Zagreb Children’s Hospital,
Zagreb, Croatia

2Medical Biochemistry Laboratory, Pula General Hospital, Pula, Croatia
3University Department of Chemistry, Sestre Milosrdnice University
Hospital, Zagreb, Croatia

4Department of Transfusiology, Zadar General Hospital, Zadar, Croatia

Background: The most frequently used automated met-
hods for quantitative determination of total urinary pro-
teins are colorimetric, dye binding methods (pyrogallol
red) and turbidimetric, precipitation methods (benzetho-
nium-chloride) which exhibit different sensitivities to va-
rious proteins. The aim of this study was analytical com-
parison of two methods for urine protein determination
and evaluation of their diagnostic accuracy for determi-
nation of albuminuria.

Materials and methods: We examined 55 participants
and determined total protein and albumin concentra-
tion in 24-hour urine collection. Total urine protein assays
were performed on biochemical analyzer Olympus 2700
(reagents Olympus Urinary/CSF Reagent and Roche Diag-
nostics GmbH Urinary/CSF Protein), we calibrated both
tests with the same protein standard from Olympus Kkit,
commercial controls Bio-Rad Liquichek Urine Controls at
two levels were used for inaccuracy control. Albumin was
determined by nephelometric method on Behring Nep-
helometer analyzer II.

Results: Bland and Altman statistical method showed
disagreement between two methods (mean amount of
disagreement = -43.9%; 95% Cl= -57.3 to -30.5) which is
specifically expressed in the lower concentration range.
Inter-assay imprecision, intra-assay imprecision and inac-
curacy for pyrogallol and benzethonium-chloride were:
3.1%, 2.6%, 9.4% and 5.4%, 3.1% and 8.9%, respectively.
Receiver operating characteristic (ROC) analysis was used
to assess diagnostic accuracy. Decision criteria for albu-
minuria was albumin concentration > 0.030 g/24h. The
area under the ROC curve for colorimetric method was
0.867 (95% ClI = 0.751-0.942) with the optimal calculated
cut-off value 0.131 g/24 h, and for the turbidimetric AUC
=0.920 (95% Cl = 0.817-0.975) with the optimal cut-off va-
lue 0.069 g/24h. Comparison of areas under the ROC cur-
ve showed no statistically significant difference.
Conclusion: Imprecision and inaccuracy are acceptab-
le for both methods according to the Westgard specifi-
cation, but quantification of total urine protein was not
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Zakljucak: Nepreciznost i neto¢nost za obje metode je
prihvatljiva prema Westgard-ovim pravilima,medutim
kvantificiranje ukupnih proteina u uzorcima mokrace nije
usporedivo, posebito u podru¢ju nizih koncentracija. Na-
vedene metode su pokazale slicnu dijagnosti¢ku to¢nost
u otkrivanju albuminurije, ali uz razli¢ite grani¢ne vrijed-
nosti pa se klinicka odluka treba temeljiti na optimalnim
grani¢nim vrijednostima za pojedinu metodu.

e-posta: jasna.obuljen@kdb.hr

P12-3

Analiticko ispitivanje Gem°’Premier TM4000
analizatora - komparativna studija

Hrabri¢ Vlah S, Dvornik S, Grdovic D

Zavod za laboratorijsku dijagnostiku, Klini¢ki bolni¢ki centar Rijeka, Rijeka

Cilj: Cilj studije je bio usporediti kvantitativne rezultate na
novom Gem’ PremierTM4000 kao POCT (engl. point of ca-
re testing) analizatoru s referentnim analizatorima. Poseb-
na paznja je posvecena tehnologiji mjerenja koncentraci-
je hemoglobina i hematokrita na POCT analizatorima.
Materijali i metode: Rezultati dobiveni na Gem® Premier-
TM4000 su bili usporedivani s Ciba Corning 865, Gem
Premier 3000 i Dimenzija RxL analizatorima za pH/pCO2,
pO2/elektrolite/metabolite i za hemoglobin/hematokrit.
Nepreciznost u seriji i nepreciznost iz dana u dan su analizi-
rani na Gem°’ PremierTM4000 analizatoru. Analizirano je 200
uzoraka pune krvi (arterijska krv) u razdoblju od 30 dana.
Rezultati: Dobiveni su zadovoljavajudi rezultati ispitiva-
nja nepreciznosti u seriji kod svih analita (CV < 4,89%),
osim za pO2 (CV = 14,66%). Rezultati ispitivanja nepreciz-
nosti iz dana u dan su bili zadovoljavaju¢i (CV < 4,41%),
osim za laktat (razina I: CV = 8%, razina ll: CV = 6,59%).
Koeficijenti korelacije usporednih metoda su bili zadovo-
ljavajudi za vedinu parametara (r = 0,9458-0,9948), osim
za natrij (r = 0,8635). Koeficijenti korelacije za hemoglobin
su bili izvrsni, r = 0,9923 (Gem® PremierTM4000 vs. Ciba
Corning 865) i r = 0,9759 (Gem’ PremierTM4000 vs Gem®
PremierTM 3000). Regresijska analiza po Passing Babloku
pokazuje dobru kompatibilnost izmedu rezulta dobivenih
usporedbom ispitivanog analizatora i referentnih analiza-
tora, osim natrija (Gem® PremierTM4000 vs. Ciba Corning
865; y = 34,7500 + 0,7500x) i hemoglobina (Gem® Premier-
TM4000 vs. Gem Premier 3000; y = 23,6923 + 0,8308x).
Zakljucak: Rezultati dobiveni usporednim mjerenjem
analita izmedu ispitivanog i referentnih analizatora su bi-
li kompatibilni. Nasi rezultati prikazuju da CO-oximetrija
je tocnija i pouzdanija metoda odredivanja koncentracije
hemoglobina u sustavu POCT-a.

e-posta: snjezana.hrabric.vlah@gmail.com
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comparable, specifically at the lower concentration ran-
ge. The two examined methods showed similar diagnos-
tic accuracy, but with different cut-off values, so clinical
decisions should be made according to the optimal cut-
off value for the certain method.

e-mail: jasna.obuljen@kdb.hr

P12-3

Analytical performance of the Gem°Premier
TM4000 - comparative study

Hrabri¢ Vlah S, Dvornik S, Grdovic D

Department of laboratora diagnostics, Rijeka Clinical Hospital Centre,
Croatia

Objective: The aim of this study was to compare quan-
titative data on a new point-of-care testing (POCT) Gem®
PremierTM4000 analyzer with reference analyzers. Spe-
cial attention was given to technology of measureme-
nt concentration of hemoglobin and hematocrit on the
POCT analyzers.

Materials and methods: Analytical performance of the
Gem’® PremierTM4000 was compared with Ciba Corning
865, Gem Premier 3000 and Dimension RxL analyzers for
pH/pCO2, pO2/electrolytes/metabolites and for hemoglo-
bin/hematocrit. Within-run and between-run imprecisions
have been done for the Gem® PremierTM4000 analyzer. In
the period of 30 days, 200 whole blood samples were ana-
lyzed.

Results: Satisfactory results were obtained on within-run
imprecision for all study analytes (CV < 4.89%), except
for pO2 (CV = 14.66%) and on between-run imprecision
for all parameters (CV < 4.41%), except for lactate (Level
I: CV = 8%, Level Il: CV = 6.59%). The correlation with the
comparative methods was satisfactory, correlation coeffi-
cients were between 0.9458-0.9948, for most paramete-
rs, except for sodium r = 0.8635. For hemoglobin correla-
tion coefficients were excellent, r = 0.9923 (Gem® Premier-
TM4000 vs. Ciba Corning 865) and r = 0.9759 (Gem® Pre-
mierTM4000 vs. Gem® PremierTM 3000). Passing Bablok
regression analysis of analytes concentrations showed
good compatibility, except for sodium (Gem® Premier-
TM4000 vs. Ciba Corning 865; y = 34.7500 + 0.7500x)
and hemoglobin (Gem® PremierTM4000 vs. Gem Premier
3000; y = 23.6923 + 0,8308x).

Conclusions: Results of analyses obtained by the com-
parative measurement analytes between study and refe-
rence analyzers were compatible. Our results present that
co-oximetry is the only accurate and reliable method of
hemoglobin determination.

e-mail: snjezana.hrabric.vlah@gmail.com
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P12-4

Skracena validacija analizatora Capillarys
2 - Sebia

Matisi¢ D', Galez D2, Cvorigcec D'

'Klini¢ki zavod za laboratorijsku dijagnostiku Medicinskog fakulteta
Sveucilista u Zagrebu, Klinicki bolnicki centar Zagreb, Zagreb
20djel za laboratorijsku dijagnostiku, Op¢a bolnica Karlovac, Karlovac

Uvod: Skracena validacija analizatora za kapilarnu elek-
troforezu Capillarys 2 - Sebia, provedena je prema prepo-
rukama Europskog odbora za klini¢ko-laboratorijske stan-
darde (ECCLS).

Materijali i metode: Procjena analitickih znacajki anali-
zatora provedena je odredivanjem nepreciznosti u seri-
ji, nepreciznosti iz dana u dan, netocnosti i usporednim
odredivanjem uzoraka seruma na analizatoru Capillarys 2
Sebia i Olympus HITE 320. Nepreciznost u seriji odredena
je na 10 uzastopnih mjerenja dva kontrolna seruma tije-
kom 3 dana. Nepreciznost iz dana u dan odredena je mje-
renjem koncentracije analita u duplikatu kroz 10 dana u
2 kontrolna seruma. Netocnost je izraZzena kao postotak
odstupanja srednje izmjerene vrijednosti od deklarirane
vrijednosti kontrolnih seruma. Usporedna odredivanja
provedena su pomocu 40 uzoraka seruma.

Rezultati: Nepreciznost u seriji pokazala je koeficijent va-
rijacije < 4,64% za sve frakcije. Nepreciznost iz dana u dan
pokazala je koeficijent varijacije < 5,92% za sve frakcije.
Rezultati ispitivanja netocnosti pokazali su odstupanje <
8,32% za sve frakcije osim za alfa 2-globuline u Hiperga-
ma kontroli gdje je odstupanje bilo 12,60%. Rezultati us-
porednih ispitivanja pokazali su koeficijent korelacije od
0,8873 do 0,9665 za sve frakcije. Regresijska analiza po
Passingu i Babloku pokazala je da nije bilo zna¢ajnog od-
stupanja od linearnosti.

Zakljucak: Rezultati skracene validacije pokazali su da je
sustav Capillarys 2 Sebia precizan, to¢an i pouzdan anali-
zator koji je pokazao visoki stupanj podudarnosti s ana-
lizatorom Olympus HITE 320. Potpuna automatizacija, vi-
soki stupanj razlucivosti, velika brzina, visoka osjetljivost
i reproducibilnost te mogucnost prikljucivanja na labo-
ratorijski informacijski sustav znacajno su prosirili domet
primjene samog analizatora te ubrzali i olaksali rutinski
rad.

e-posta: dmatisic@kbc-zagreb.hr
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Short validation of the Sebia Capillarys 2
analyzer

Matisi¢ D', Galez D?, Cvoriééec D!

'Clinical Institute of Laboratory Diagnosis, Zagreb University School of
Medicine and Clinical Hospital Center Zagreb, Zagreb, Croatia
2Department of Laboratory Diagnostics, Karlovac General Hospital,
Karlovac, Croatia

Introduction: Short validation of the Sebia Capillarys 2
analyzer for capillary electrophoresis was performed ac-
cording to the guidelines of the European Committee for
Laboratory Standards (ECCLS).

Materials and method: Analytical properties of the
analyzer were evaluated by determination of within-run
imprecision, between-run imprecision, inaccuracy, and
comparative determination serum samples on Sebia Ca-
pillarys 2 and Olympus HITE 320 analyzers. Within-run im-
precision was examined in 10 consecutive measurements
of two control sera during 3 days. Between-run impreci-
sion was examined in duplicate in two control sera duri-
ng 10 days. Inaccuracy was calculated as a percentage of
deviation of mean determined value from the mean va-
lue declared for control sera. Comparative determinatio-
ns was made using 40 serum samples.

Results: Within-run imprecision showed coefficients of
variation < 4.64% for all fractions. Between-run impreci-
sion showed coefficients of variation < 5.92% for all frac-
tions. Inaccuracy testing showed bias < 8.32% for all frac-
tions except alfa 2-globulin in Hipergamma Control whe-
re bias was 12.60%. Results of the comparison showed
correlation coefficients to range from 0.8873 to 0.9665 for
all fractions. Passing Bablok regression analysis showed
that there was no significant deviation from linearity.
Conclusion: Results of the short validation showed the
Sebia Capillarys 2 analyzer to be a precise, accurate and
reliable instrument with high degree of correlation to
Olympus HITE 320 analyzer. Full automatization, high re-
solution, high speed, high sensitivity and reproducibility
and possible connection of the analyzer to laboratory in-
formation system have significantly broadened the pos-
sibilities for its application, making the routine work fas-
ter and easier than before.

e-mail: dmatisic@kbc-zagreb.hr
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P12-5

Analiticka procjena biokemijskog
analizatora Pentra400 tvrtke Horiba ABX

Badza N', Jurcic-Karlovic E2, Doljanin 73
Poliklinika Sunce, Zadar

2Poliklinika Sunce, Rijeka
3Poliklinika Sunce, Split

Cilj: Analiticka procjena biokemijskog analizatora Pen-
tra400 tvrtke Horiba ABX, Francuska, prema preporuka-
ma ECCLS, odredivanjem koncentracije glukoze, koleste-
rola, kreatinina, ALP, AST, CRP, natrija i kalija reagensima
iste tvrtke.

Materijal i metode: Analiticka procjena obuhvatila je
nepreciznosti u seriji i iz dana u dan, te neto¢nost. Nep-
reciznost u seriji odredena je visekratnim (10x) mjerenjem
komercijalnih kontrolnih uzoraka (N/P) i svjezeg huma-
nog seruma, i izrazena kao koeficijent varijacije (KV). Nep-
reciznost iz dana u dan odredena je mjerenjem u dupli-
katu tijekom 15 dana na kontrolnim uzorcima i pool seru-
mu. Netocnost je izracunata kao odstupanje (R%) srednje
izmjerene vrijednosti u odnosu na deklariranu vrijednost
kontrolnih seruma tijekom provjere nepreciznosti iz dana
u dan.

Rezultati: Zadovoljavajuci rezultati za nepreciznost u se-
riji dobiveni su za kreatinin, kolesterol, glukozu, AST, CRP
natrij i kalij. Nesto slabiji rezultati na kontrolnom uzorku
P dobiveni su za ALP (KV 4,1%). Zadovoljavajudi rezulta-
ti za nepreciznost iz dana u dan dobiveni su za glukozu,
kolesterol, AST, CRP i kalij. Nesto slabiji rezultati na kon-
trolnom uzorku P dobiveni su za kreatinin (KV 3,1%) i ALP
(KV 4,5%). Za natrij nisu dobiveni zadovoljavajudi rezulta-
ti nepreciznosti iz dana u dan (KV 1,7% za kontrolu N, KV
1,9% za kontrolu P i KV 1,0% za pool seruma). Odstupanja
od deklariranih vrijednosti pokazala su prihvatljiv stupan;j
toc¢nosti za sve ispitivane analite.

Zakljucak: Prikazani rezultati provedene analiticke proc-
jene analizatora Pentra400 tvrtke Horiba ABX za odredi-
vanje koncentracije glukoze, kolesterola, kreatinina, ALP,
AST, CRP, natrija i kalija pokazuju da se analizator i reagen-
si mogu koristiti u laboratoriju.

e-posta: erika.jurcic-karlovic@sunce.hr
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Analytical evaluation of biochemistry
analyzer Pentra400 (Horiba ABX)

Badza N', Jurcic-Karlovic E2, Doljanin 73
1Sunce Policlinic, Zadar, Croatia

2Sunce Policlinic, Rijeka, Croatia
3Sunce Policlinic, Split, Croatia

Aim: To estimate analytical performance of biochemistry
analyzer Pentra400, Horiba ABX, France, according to the
ECCLS protocol by determination of creatinine, choleste-
rol, glucose, ALP, AST, CRP, sodium and potassium con-
centrations using reagents of same manufacturer.
Material and methods: Analytical assessment compri-
sed within-run as well as between-run imprecision and
inaccuracy. Within-run imprecision was determined by
multiple (10x) measurements of commercial control sam-
ples (N/P) and human sera, and expressed as a coefficient
of variation (CV). Between-run imprecision was determi-
ned on N/P control samples and pool sera during 15 days
on two replicates. Inaccuracy was expressed as a percen-
tage of bias (R%) of the determinated mean value from
the declared mean value. Inaccuracy was evaluated usi-
ng data from between-run imprecision measurement on
control samples.

Results: Satisfactory results were achieved for within-run
imprecision for creatinine, glucose, cholesterol, AST, CRP,
sodium and potassium. Poorer result for the control sam-
ple P was obtained for ALP (CV 4.1%). Satisfactory results
were achieved for between-run imprecision for glucose,
cholesterol, AST, CRP and potassium. Poorer but accep-
table results of control sample P were obtained for creati-
nine (CV 3.1%) and ALP (CV 4.5%). The results of betwee-
n-run imprecision for sodium were not satisfactory (CV
1.7% for control N; CV 1.9% for control P; CV 1.0% for hu-
man sera, respectively). Deviation from declared control
sample values showed a satisfactory level of accuracy for
all tested parameters.

Conclusion: Results of the study indicate that biochemis-
try analyzer Pentra400 provides accurate and precise re-
sults and is convenient for use in routine laboratory.

e-mail: erika.jurcic-karlovic@sunce.hr
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Uskladivanje razlicitih analitickih sustava u
svakodnevnom laboratorijskom radu

Juricic G, Ravnic R, Trogrli¢ M, Honovic L

Medicinsko biokemijski laboratorij, Opca bolnica Pula, Pula

Uvod: U skladu s pravilima dobre laboratorijske prakse i
uvodenjem harmonizacije laboratorijskih nalaza, u sva-
kodnevnoj praksi suo¢avamo se s problemom uskladiva-
nja razlicitih analitickih sustava. Cilj rada bio je usporediti
izmjerene koncentracije ukupnog i konjugiranog bilirubi-
na koje su odredivane razli¢itim modifikacijama metoda
s diazo-reagensom na biokemijskim analizatorima Archi-
tect ¢8000 i Olympus AU400, te razmotriti klinicku oprav-
danost uvodenja jedinstvenih referentnih intervala (Har-
monizacija laboratorijskih nalaza iz medicinske biokemije;
HKMB, 2004.).

Materijali i metode: Koncentracija ukupnog i konjugira-
nog bilirubina odredena je u 41 uzorku. Usporedba me-
toda ucinjena je statistickim programom MedCalc 9.2.1.0
regresijom po Passing-Bablok-u i Bland-Altman prika-
zom.

Rezultati: Izmjerene koncentracije ukupnog bilirubina
prosjecno su 14,6% (95% Cl=-19,0 do -10,1) niZe na Archi-
tectu c8000. Metode za odredivanje ukupnog bilirubina
na Architectu ¢8000 i Olympusu AU400 moguce je uskla-
diti pomocu pripadne jednadzbe pravca regresije po Pas-
sing-Bablok-u: y (uk.bil.Arch) = 0,934 x (uk.bil.Oly) - 1,906.
Izmjerene koncentracije konjugiranog bilirubina pros-
jecno su 51,6% (95% Cl = 42,4 do 60,9) vise na Architectu
¢8000. Metode za odredivanje konjugiranog bilirubina na
Architectu c8000 i Olympusu AU400 nije moguce primje-
reno uskladiti zbog znac¢ajnog odstupanja od linearnosti.
Analiti¢ki otklon izmjerenih koncentracija ukupnog i ko-
njugiranog bilirubina izraZeniji je u podru¢ju nizih kon-
centracija.

Zakljucak: S obzirom na znacajna neslaganja izmedu raz-
licitih metoda s diazo-reagensom za odredivanje konju-
giranog bilirubina na dva analiti¢ka sustava, upitna je op-
ravdanost uvodenja jedinstvenih referentnih intervala po
Harmonizaciji.

e-posta: gjuricic@gmail.com

Posters P12: Evaluation of analytical systems

P12-6

Harmonization of different analytical
systems in everyday laboratory practice

Juricic G, Ravnic R, Trogrli¢ M, Honovi¢ L

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

Background: In accordance with the rules of good labo-
ratory practice and with the introduction of harmoniza-
tion of laboratory test results, in everyday practice we fa-
ce the problem of harmonizing various analytical syste-
ms. The aim was to compare the measured concentratio-
ns of total and conjugated bilirubin obtained by various
modifications of methods with diazo-reagent on bioche-
mical analyzers Architect c8000 and Olympus AU400. Al-
so, we consider the clinical justification of introduction of
unique reference interval (Harmonization of laboratory
test results in medical biochemistry; CCMB, 2004.).
Materials and methods: Concentration of total and co-
njugated bilirubin was determined in 41 sample. Com-
parison of methods was performed with MedCalc 9.2.1.0
statistical software using Passing-Bablok regression and
Bland-Altman plot.

Results: Measured concentrations of total bilirubin were
on average 14.6% (95% Cl =-19.0 to -10.1) lower on Archi-
tect c8000. Methods for determination of total bilirubin
on Architect c8000 and Olympus AU400 can be harmo-
nized with the direction of Passing-Bablok regression
equation: y (tot.bil.Arch) = 0.934 x (tot.bil.Oly) — 1.906.
Measured concentrations of conjugated bilirubin were
on average 51.6% (95% Cl = 42.4 to 60.9) higher on Archi-
tect c8000. Methods for determination of conjugated bi-
lirubin on Architect c8000 and Olympus AU400 can not
be properly harmonized because of significant deviation
from linearity. Analytical deflection of total and conjuga-
ted bilirubin concentrations was more visible in the area
of lower concentrations.

Conclusion: Considering significant disagreement be-
tween different methods with diazo-reagent for determi-
nation of conjugated bilirubin on two analytical systems,
the legitimacy of the introduction of unique reference in-
terval by Harmonization is questionable.

e-mail: gjuricic@gmail.com
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Usporedba metoda za odredivanje
tumorskih biljega

Salamunic I, Bilopavlovi¢ N, Galetovi¢ A, Paukovic¢ Sekuli¢ B, Tandara L

Odjel za medicinsku laboratorijsku dijagnostiku, Klinicki bolnicki centar
Split, Split

Uvod: Za odredivanje tumorskih biljega (TM) u serumu
pacijenata koriste se imunokemijski testovi i analiticki in-
strumenti razlicitih proizvodaca. U provedbi validacije
imunokemijskih testova usporedba metoda je iznimno
znacajna. Cilj je bio usporediti vrijednosti pet TM dobi-
venih dvijema razli¢itim metodama.

Materijali i metode: Analizirani su serumi pacijenata s
klinickom sumnjom na malignu bolest ili potvrdenom
malignom bolesti. Usporedivani su rezultati za CEA, CA
19-9, CA 15-3, PSA, i fPSA dobiveni na analizatorima Elec-
sys 2010 (Roche) i Olympus AU 3000i (Olympus). Na ana-
lizatoru Elecsys 2010 TM su se odredivali elektrokemilu-
miniscentnom metodom a na AU 3000i kemiluminiscen-
tnom metodom. Statisticka obradba rezultata ucinjena je
pomocu statisticke programske potpore. (MedCalc Sof-
tware).

Rezultati: Koeficijent korelacije (r) izmedu Elecsys 2010
and AU 3000i za: CEA (N = 180, r = 0,993), CA 19-9 (N =
131, r = 0,979), CA 15-3 (N = 105, r = 0,826), PSA (N = 148,
r=0,986) i fPSA (N = 61, r = 0,976). Uvjeti Passing-Bablok
regresije nisu zadovoljeni za: CEA (95% Cl, a = - 0,701 do
- 0,470; b = 0.869 do 0.948), CA 19-9 (95% Cl, a = 1,533
do 2,476; b = 0,890 do 0,970), PSA (95% Cl, b = 0,916 do
0,966), fPSA (95% Cl, b = 0,735 do 0,829), a zadovoljeni su
za CA 15-3 (95% Cl, a=-1,233 do 2,327, b = 0,867 do 1,074).
Na Bland-Altmanovom prikazu 95% granice podudara-
nja srednjih razlika bile su: CEA Elecsys-AU3000i (95% Cl
=-50,4 do 43,2), CA 19-9 Elecsys-AU3000i (95% Cl =-111,1
do 87,6), CA 15-3 Elecsys-AU3000i (95% Cl =-727 do 817,8),
PSA Elecsys-AU3000i (95% Cl =-11,1 do 8,9) i fPSA Elecsys-
AU3000i (95% Cl =-1,13 do 0,49).

Zakljucak: Rezultati odredivanja TM sa dva analizatora
ne mogu se koristiti istovremeno. Kod zamjene postoje-
¢e metode potrebno je izvjesno vrijeme TM odredivati na
oba analizatora.

e-posta: ilza.salamunic@gmail.com
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Comparison of different immunoassays for
tumor marker

Salamunic I, Bilopavlovi¢ N, Galetovi¢ A, Paukovic¢ Sekuli¢ B, Tandara L

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

Background: The comparability of immunoassay tests
on different analyzer is extremly important during the as-
say validation process. In this study, we investigated the
interchangeability of tumor markers (TM) on two differe-
nt analyzer.

Methods: We tested patient samples for CEA, CA 19-9,
CA 15-3, PSA and fPSA. We used Elecsys 2010 (Roche) wi-
th electrochemiluminescence detection and AU 3000i
(Olympus) with chemiluminescent detection. We perfor-
med statistical comparative analysis using commercially
available program MedCalc Software.

Results: The correlation coefficient (r) between Elecsys
2010 and AU 3000i were: CEA (N = 180, r = 0.993), CA 19-9
(N =131,r=0.979), CA 15-3 (N = 105, r = 0.826), PSA (N =
148, r = 0.986) and fPSA (N = 61, r = 0.976). The parameters
of Passing-Bablok regression show significant systematic
differences among analytical systems for: CEA (95% Cl, a
=-0.701 t0 -0.470; b = 0.869 to 0.948), CA 19-9 (95% Cl, a =
1.533 to 2.476; b = 0.890 to 0.970), PSA (95% Cl, b = 0.916
to0 0.966), fPSA (95% Cl, b = 0.735 to 0.829) not for CA 15-3
(95% Cl, a =-1.233 to 2.327, b = 0.867 to 1.074). Systema-
tic differences between tested analytical systems evalua-
ted by Bland-Altman method were: CEA Elecsys-AU3000i
(95% Cl =-50.4 to 43.2), CA 19-9 Elecsys-AU3000i (95% Cl
=-111.1 to 87.6), CA 15-3 Elecsys-AU3000i (95% Cl = -727
to 817.8), PSA Elecsys-AU3000i (95% Cl= -11.1 to 8.9) and
fPSA Elecsys-AU3000i (95% Cl = -1.13 to 0.49).
Conclusion: The results of determining TM cannot be
substitute for one analytical system to another. If TM
method is changed, parallel measurements of TM with
both methods for an appropiate time span strongly re-
commended.

e-mail: ilza.salamunic@gmail.com
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Biokemijski pokazatelji statusa zeljeza i
nacini izracuna zasicenja transferina

Mujagic RY, Vrkic N2, Getaldic B2, Vukeli¢ N2, Futa¢ D?, Kvaternik M?

"Medicinsko biokemijski laboratorij, Opca bolnica Pula, Pula
2Klini¢ki zavod za kemiju, Klini¢ka bolnica Sestre milosrdnice, Zagreb

Uvod: Procjena i razlikovanje funkcionalnog naspram
stvarnog nedostatka Zeljeza te toksi¢nosti Zeljeza u klini¢-
koj praksi temelji se na biokemijskim pokazateljima sta-
tusa Zeljeza, primjerice, na zasi¢enju transferina i koncen-
traciji feritina. Odabir dijagnostickih pretraga u procjeni
statusa zeljeza izrazito je vazan s obzirom da se odluka o
vrsti i nacinu lijecenja bolesnika temelji na rezultatima tih
pretraga.

Materijali i metode: Uzorci krvi prikupljeni su od boles-
nika (N = 34) s dijagnosticiranom bolesc¢u jetre. Na zah-
tjev lije¢nika, odredivani su biokemijski pokazatelji statu-
sa zeljeza: koncentracija Zeljeza (Fe), nezasiceni kapacitet
vezanja zeljeza (UIBC) i ukupni kapacitet vezanja Zeljeza
(TIBC). U ostatnim uzorcima seruma dodatno je odrediva-
na koncentracija transferina (Tf). Nadalje, pomocu opce
prihvacenih empirijskih jednadzbi izra¢unano je zasi¢enje
transferina Zeljezom (TSAT) na dva razli¢ita nacina: Jed-
nadzba | (Fe&UIBC): TSAT% = 100 x Fe/(UIBC + Fe) i Jed-
nadzba Il (Fe&Tf): Tsat% = 3,98 x Fe/Tf.

Rezultati: Ukupna pogreska izracunske vrijednosti TSAT
objedinjuje analiticke pogreske mjerenih parametara koji
su dio jednadzbe za izra¢un. Racunske izvedenice TSAT%
i Tsat% usporedene su statistickim analizama po Passin-
g&Babloku i Bland&Altmanu (MedCalc, v10.1.8). Nije na-
deno znacajno odstupanje od linearnosti (P > 0,10), a pri-
padna regresijska jednadzba pravca je: TSAT% = 1,084 x
Tsat% + 0,774. Zasicenje transferina koje je izrac¢unano
pomocu prve jednadzbe (Tsat%) bilo je 11,4% (95% Cl =
9,4-13,3) vise u usporedbi s TSAT koji je izra¢unan pomocu
druge jednadzbe (TSAT%).

Zakljucak: Uputno je uciniti vrednovanje i ocjenu novih
metoda ili poboljsanih inacica za izravno spektrofotomet-
rijsko odredivanje UIBC. Izracun zasi¢enja transferina po-
mocu druge jednadzbe je tocnije u usporedbi s drugim
zamjenskim metodama izra¢una TSAT.

e-posta: renat.mujagic@pu.t-com.hr
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Biochemical indicators of iron status and
modalities for calculation of transferrin
saturation

Mujagic RY, Vrki¢ N2, Getaldic B2, Vukeli¢ N2, Futa¢ D?, Kvaternik M?

"Medical Biochemistry Laboratory, Pula General Hospital, Pula, Croatia
2University Department of Chemistry, Sestre Milosrdnice University
Hospital, Zagreb, Croatia

Background: Estimation and differentiation of functional
versus absolute iron deficiency as well as iron toxicity in
clinical praxis is based on biochemical indicators of iron
status such as transferrin saturation or feritin concentra-
tion. Selection of diagnostic tests for iron status estima-
tion is very important because therapy strategy is based
on these results.

Materials and methods: Blood samples (N = 34) had
been collected from the patients with liver disease. At the
request of the physician, blood samples were analyzed
for the biochemical indicators of iron status: iron concen-
tration (Fe), unsaturated iron binding capacity (UIBC) and
total iron binding capacity (TIBC). Transferrin concentra-
tion (Tf) was additionally determined in the residual sam-
ples. Furthermore, transferrin saturation (TSAT) was cal-
culated by using the widely accepted two different em-
pirical equations: Equation | (Fe&UIBC): TSAT% = 100 x Fe/
(UIBC + Fe) and Equation Il (Fe&Tf): Tsat% = 3.98 x Fe/Tf.
Results: Total error of the calculated TSAT value summa-
rizes analytical errors of the measured parameters that
participate in equations. Derived parameters TSAT% and
Tsat% were compared by Passing&Bablok and Bland&Al-
tman statistical methods (MedCalc, v10.1.8). There was
no significant deviations from linearity (P > 0.10) and the
computed linear regression equation was: TSAT% = 1.084
x Tsat% + 0.774. Transferrin saturation that has been com-
puted by the first equation (Tsat%) was 11.4% (95% Cl
= 9.4-13.3) higher in comparison with the TSAT that has
been computed by the second equation (TSAT%).
Conclusion: Therefore, method evaluation is recommen-
ded before applying a new or improved assay for direct
spectrophotometric determination of UIBC. Transferrin
saturation calculated by second equation is more accura-
te method in comparison with the other alternative met-
hods to assess TSAT.
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Usporedba CA19-9, CEA i AFP na
analizatorima Vitros ECl i Cobas e411

Uni¢ A, Derek L, Serdar T, Stancin N, Sprajc N, Romi¢ Z

Klini¢ka bolnica Dubrava, Zagreb

Uvod: Usporedivane su vrijednosti tri tumorska biljega,
CA19-9, CEA i AFP, dobivene na analizatorima Vitros ECi
(Ortho Clinical Diagnostics, Johnson and Johnson, UK) te
Cobas e 411 (Roche Diagnostics, Japan), u svrhu validaci-
je metode radi uvodenja novog analizatora. Cilj rada bio
je ispitati odnos dviju metoda pri odredivanju tumorskih
biljega.

Materijali i metode: U ispitivanje je uklju¢eno 26 uzora-
ka seruma za usporedbu CA 19-9, 20 uzoraka za CEA i 18
za AFP. Vitros Eci je imunokemijski analizator koji radi na
principu kemiluminiscencije, a Cobas e 411 na principu
elektrokemiluminiscencije. Metode su usporedene Passi-
ng-Bablok regresijom.

Rezultati: Passing-Bablok regresijom dobiveni su sljede-
e vrijednosti odsjecka na osiy te nagiba pravca i pripada-
juci 95% intervali pouzdanosti: za CA19-9 0,8418 (-0,1021-
2,9266) i 0,9977 (0,7793-1,0639); za CEA 1,0289 (0,8478-
1,1875) i 0,9016 (0,8388-0,9979); za AFP 0,7081 (0,5436-
0,8375) i 0,7932 (0,7357-0,8515). U sklopu Passing-Bablok
regresije ucinjen je Cusum test linearnosti koji je za sve
gore navedene kombinacije tumorskih biljega pokazao
da nema znacajnog odstupanja od linearnosti (P > 0,10).
Zakljucak: Iz podataka dobivenih Passing-Bablok regresi-
jom vidljivo je da nisu svi rezulati usporedbe u potpunosti
uskladeni i ne slijede jednaku linearnost (nagib i odsjecak
na osi y ne obuhvacaju 1 odnosno 0). Jedino CA19-9 zado-
valjava sve postavke Passing-Bablok regresije. CEA je po-
kazao dobru uskladenost, ali ne slijedi jednaku linearnost.
AFP nije zadovoljio uvijet uskladenosti niti linearnosti. Ovi
rezulati potvrduju vaznost preporuke o pracenju vrijed-
nosti tumorskih biljega na istom analizatoru istom meto-
dom.
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Comparison of CA19-9, CEA and AFP on
Vitros ECl and Cobas e411 analyzers

Uni¢ A, Derek L, Serdar T, Stancin N, Sprajc N, Romic Z

Dubrava University hospital, Zagreb, Croatia

Background: We compared the values of three tumor
markers, CA19-9, CEA and AFP, obtained on Vitros ECi (Or-
tho Clinical Diagnostics, Johnson and Johnson, UK) and
Cobas e411 analyzer (Roche Diagnostics, Japan), as a part
of method validation for the new analyzer. The aim of the
study was to examine the relationship between two met-
hods for determinating tumor markers concetrations.
Materials and methods: The study included 26 sera for
CA19-9, 20 for CEA and 18 for AFP. Vitros ECi is immunoc-
hemical analyzer that works on chemiluminiscence and
Cobas €411 on electrochemiluminiscence principle. Met-
hods were compared using Passing-Bablok regression.
Results: The values of the intercept and slope with 95%
confidence interval obtained with Passing-Bablok regres-
sion were as follows: for CA19-9 0.8418 (-0.1021-2.9266)
and 0.9977 (0.7793-1.0639); for CEA 1.0289 (0.8478-1.1875)
and 0.9016 (0.8388-0.9979); for AFP 0.7081 (0.5436-0.8375)
and 0.7932 (0.7357-0.8515). The Cusum linearity test per-
formed on Passing-Bablok regression showed that there
was no significant deviation from linearity for any of the
above tumor markers combinations(P > 0.10).
Conclusion: Data obtained by Passing-Bablok regression
showed that the results are not completely comparable
and they do not follow the same linearity (slope and in-
tercept on the y axis does not include 1 or 0). Only CA19-9
fulfilled settings of Passing-Bablok regression. CEA
showed good comparability, but does not follow the sa-
me linearity. AFP did not meet the requirement of compa-
rability, nor linearity. These results confirm the importance
of recommendations on monitoring the values of tumor
markers on the same analyzer with the same method.

e-mail: adrianaunic@gmail.com
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Usporedba brojanja eritrocita i leukocita
manualnom mikroskopijom sa dva
analizatora za citanje test traka u mokracdi:
LabUMat i Clinitek 500

Sikirica M, Flegar-Mestric Z

Zavod za klinicku kemiju, Klinicka bolnica Merkur, Zagreb

Uvod: Analiza mokrace test trakama ima vaznu ulogu u
kompletnoj analizi mokrace. Automatizacijom cCitaca test
traka omoguceno je da dobivene nalaze izrazavamo se-
mikvantitativno. U ovom radu smo Zeljeli usporediti re-
zultate dobivene reflektometrijom i manualnom mikros-
kopijom.

Materijali i metode: Ispitivali smo razinu slaganja izme-
du dva analizatora za Citanje test traka u mokraci: LabU-
Mat 77Elektronika Kft., Hungary i Clinitek 500, Bayer Cor-
poration, Diagnostics Division, Tarrytown,NY sa manual-
nom mikroskopijom supravitalno obojenog sedimenta
u detekciji i brojanju eritrocita (Erc) i leukocita (Lkc). Ana-
lizirali smo 165 uzoraka mokrace bez centrifugiranja za
brojanje Erc i Lkc na dva analizatora za Citanje test traka:
Clinitek 500 i LabUMat dobivene reflektometrijskim mje-
renjem sa manualnom mikroskopijom priredenom prema
preporukama europske grupe za analizu mokraée(ELM -
European Urinalysis Group).

Rezultati: Rezultate smo grupirali u Cetri kategorije i izra-
Cunali razinu slaganja izrazenu kao postotak (%). Slaganje
u brojanju Erc i Lkc izmedu dva analizatora Clinitek 500
prema LabUMat pokazuje razinu slaganja od 90% odnos-
no 84%; izmedu Clinitek 500 i manualne mikroskopije 83%
odnosno 81% i izmedu analizatora LabUMat i manualne
mikroskopije ta razina slaganja je 80% odnosno 78%.
Zakljucak: Dobiveni rezultati na oba analizatora pokazu-
ju sli¢ne rezultate koji osiguravaju klinicku prihvatljivost
dobivenih rezultata. Razlike u rezutlatima dobivenim iz-
medu rezultata za brojanje Erc i Lkc na analizatorima za
Citanje test traka sa onima dobivenim manualnom mik-
roskopijim suprevitalno obojenog uzorka su temeljene
na razli¢itim metodologijama. Analizatori za Citanje test
traka mjere enzimsku aktivnost, a ne broje stanice. Zbog
toga svaki pozitivan rezultat treba biti potvrden mikros-
kopskim pregledom.

e-posta: mirjana.sikirica@gmail.com
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Comparison betweeen manual count
erithrocytes and leukocytes with two test
strips urine analyzers: LabUMat and Clinitek
500

Sikirica M, Flegar-Mestric Z

Institute of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia

Introduction: Test strip analisys plays an important ro-
le in urinalysis. Automated test strips urine analyzers are
now available to report semiquantitative data. In this stu-
dy, we wanted to compare the reflectance readings with
manual microscopy.

Materials and methods: We evalated concordance le-
vel between two automated test strips urine analyzers:
LabUMat 77Elektronika Kft.,, Hungary and Clinitek 500,
Bayer Corporation, Diagnostics Division, Tarrytown,NY
with manual microscopy of supravitally stained specime-
ns in detecting and counting erithrocytes (RBC) and leu-
kocytes (WBC). We analyzed 165 urine specimens whit-
hout centrifgation for RBC and WBC counting by two uri-
ne analyzers, Clinitek 500 and LabUMat based on reflec-
tance masurement with manual microscopy performed
according the European Urinalysis Guidelines (ELM - Eu-
ropean Urinalysis Group)) recommendations.

Results: The results have been categorized into four ran-
ges and calculated concordance level expressed as per-
cent (%). The agreement for RBC and WBC made by two
urine analyzers Clinitek 500 versus LabUMat showed a
concordance level of 90% and 84% respectivly; between
Clinitek 500 with manual microscopy of 83% and 81% and
between urine analyzer LabUMat with manual microsco-
py showed a concordance level of 80% and 78% respec-
tivly.

Conclusion: Both test strip analyzers showed similar re-
sults provides clinically acceptable results. The differen-
ces observed between the results obtained for RBC and
WBC with test strip urine analyzers with those obtained
with manual microscopy of supravitally stained specime-
ns are based on the different methodology. The strip test
analyzers measure enzymatic activity and do not count
cell units.Therefore each positive results mast be confir-
mation by microscopy.
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Procjena testa za odredivanje fruktozamina
na analizatoru Vitalab

Coric J', Jadri¢ R, Panjeta M’

1Zavod za klini¢ku kemiju i biokemiju, Univerzitetni Klinicki Centar
Sarajevo, Sarajevo, Bosna i Hercegovina

2Medicinski fakultet Univerziteta u Sarajevu, Katedra za biokemiju,
Sarajevo, Bosna i Hercegovina

Uvod: Fruktozamin je glikirani protein i indikator prosjec-
ne (vremenski) koncentracije glukoze u krvi te se rabi za
procjenu glikemijskog statusa $ecerne boelsti.

Materijali imetode: Procjenili smo metodu fruktazami-
nom na Vitalab analizatoru. Fruktozamin u svom ketoa-
minskom obliku u luznatim uvjetima reducira tetrazolije-
vu sol NBT u formazan. Brzina reagiranja izmjerena foto-
metrijski na 550 nm, izravno je poporcionalna s koncen-
tracijom fruktozamina u uzorku.

Rezultati: Osjetljivost metode bila je 10 umol/L. Precizno-
st unutar serije (N = 20) iznosila je 1-2,3% (CV) za uzorke
s koncentracijom fruktozamina od 197-587 umol/L. Pre-
ciznost iz serije u seriju (N = 20) iznosila je 2,2% za uzor-
ke sa srednjom vrijednosti koncentracije od 552 umol/L i
4,7% za uzorke sa srednjom vrijednosti koncentracije od
217 umol/L. Prosireni raspon mjerenja iznosio je do 2000
umol/L s automatskim razrjedenjem. Regresijskom anali-
zom usporedbe Vitalab metode (y) i Abbottove metode
(x) dobivena je sljedeca jednadzba: y = 1,10x - 21,1 i koefi-
cijent korelacije (r) od 0,98.

Zakljucak: Metoda fruktozaminom na Vitalab analizato-
ru je to¢na i precizna.

e-posta: rjadric@hotmail.com

P12-12

Usporedba vrijednosti koncentracije
glukoze, ureje i kreatinina iz pune krvi
(EDTA) i seruma kao uzorka na razli¢itim
analizatorima

KoZi¢ |, Rumenjak V
Zavod za medicinsko laboratorijsku dijagnostiku, Opca bolnica Sveti

Duh, Zagreb

Uvod: Jedan od nacina skracivanja TATa (engl. turn arou-
nd time, vrijeme od vadenja uzorka do izdavanja nalaza)
u hitnim laboratorijima je izvodenje testova iz pune krvi.
Cilj je ovoga rada bila usporedba dobivenih vrijednos-
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Evaluation of fructosamine assay on the
Vitalab analyzer

Coric¢ J', Jadri¢ R2, Panjeta M'

"Institute for Clinical Chemistry and Biochemistry, Clinical Centre
University of Sarajevo, Sarajevo, Bosnia and Herzegovina
2Department for Biochemistry, Medical Faculty, University of Sarajevo,
Sarajevo, Bosnia and Herzegovina

Introduction: Fructosamine is a glycated protein and a
time-averaged indicator of blood glucose level, that is
used to assess the glycaemic status of diabetes.

Material and methods: We evaluated a fructosamine
method on Vitalab analyzer. Fructosamine, in its ketoa-
minic form, reduces in an alkaline medium, with nitrob-
lue tetrazolium, to formazan. The reaction rate, measured
photometrically at 550 nm, is directly proportional to the
concentration of fructosamine present in the sample.
Results: The sensitivity of the assay was 10 umol/L. The
within-run precision (N = 20) was frim 1-2.3% (CV) for
samples with fructosamine concentrations from 197-587
umol/L. The between-day precision (N = 20) was 2.2 %
for a sample with a mean concentrations of 552 umol/L
and 4.7% for a sample with a mean concentrations of 217
umol/L. The extended measurement range is up to 2000
umol/L with automatic dilution. Regression analysis com-
paring the Vitalab assay (y) and Abbott method (x) yiel-
ded the following equation: y = 1.10x - 21.1 and correla-
tion coefficient (r) of 0.98.

Conclusion: The fructosamine method on Vitalab ana-
lyzer is accurate and precise.

e-mail: rjadric@hotmail.com

P12-12

Comparison of the values of metabolites
glucose, urea and creatinine using whole
blood (EDTA) and serum as a sample on
different analyzers

KoZi¢ |, Rumenjak V

Department for clinical laboratory diagnostics, Sveti Duh General
Hospital, Zagreb, Croatia

Background: One way to make TAT (turn around time)
shorter in emergency laboratories is performing the tests
using whole blood as a sample. The purpose of this wo-
rk was to compare the obtained values of glucose, BUN
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ti glukoze, ureje (BUN) i kreatinina iz pune krvi (EDTA) na
acidobaznom analizatoru Stat Profile Critical Care Xpress
CCX (Nova Biomedical) i vrijednosti istih metabolita iz se-
ruma kao uzorka na biokemijskom analizatoru Olympus
AU 400.

Materijali i metode: Kao uzorci koristene su pune krvi
(EDTA) i serumi leze¢ih pacijenata. Ponovljivost u seriji i
ponovljivost iz dana u dan na acido-baznom analizatoru
CCX odredena je koristenjem kontrola proizvodaca.
Rezultati: Ponovljivost u seriji za glukozu izrazena pre-
ko koeficijenta varijacije iznosila je KV = 0,6%, za BUN KV
= 2,7%, za kreatinin KV = 1%. Ponovljivost iz dana u dan
za glukozu KV = 0,5%, BUN KV = 4,6%, kreatinin KV = 4%.
Podaci dobiveni usporednim odredivanjem glukoze iz se-
ruma na OLY AU 400, te glukoze iz pune krvi (EDTA) na
CCX-u (N = 88) statisticki su obradeni te je dobivena zado-
voljavajuca korelacija uz R? = 0,8919. Za kreatinin (N = 84)
koeficijent korelacije je iznosio R?=0,9819, dok je za BUN
(N = 60) koeficijent iznosio 0,964.

Zakljucak: 1z dobivenih je rezultata vidljivo da postoji
znacajna korelacija dobivenih rezultata za metabolite glu-
kozu, BUN i kreatinin odredenih iz seruma na analizatoru
Olympus AU 400 sa rezultatima iz pune krvi kao uzorka
na acido-baznom analizatoru CCX. Moze se donijeti zak-
ljucak da je moguce glukozu, BUN i kreatinin kao najzna-
¢ajnije metabolite odrediti iz pune krvi (EDTA) i tako zna-
¢ajno smanjiti TAT.

e-posta: irenakozic@yahoo.com

P12-13

Procjena Nova StatStrip glukometra
u odnosu na toc¢nost, preciznost i
interferencije

Rumenjak V, Kozic |

Zavod za medicinsko laboratorijsku dijagnostiku, Opca bolnica Sveti
Duh, Zagreb

Cilj: Poznato je, da biokemijski sastav i matriks pune krvi
mogu znacajno utjecati na mjerenje glukoze glukometri-
ma. Nova generacija StatStrip (Nova Biomedical Waltman,
SAD) glukometara konstruirana je tako da uklanja interfe-
rencije.

Materijali i metode: Ispitivanje korelacije provedeno je
ispitivanjem uzoraka venske krvi kod bolesnika u inten-
zivnoj jedinici i kod bolesnika na kroni¢noj dijalizi. Kore-
lacija je provedena analizom uzoraka na dva glukometra
koji su do sada koristeni i na StatStrip glukometru. Kao re-
ferenzna metoda koristena je metoda sa heksokinazom
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and creatinine using whole blood (EDTA) as a sample on
a blood gas analyzer Stat Profile Critical Care Xpress CCX
(Nova Biomedical) and the values of metabolites using
serum as a sample on the Olympus AU 400 biochemistry
analyzer.

Materials and methods: As samples we used whole blo-
od (EDTA) and serums of hospital patients. Repeatabili-
ty of serial sampling and day by day repeatability of the
given metabolites was determined using quality control
samples.

Results: Repeatability of serial sampling for glucose des-
cribed by coefficient of variation was CV = 0.6%, for BUN
CV = 2.7% and for creatinine 1%. Day by day repeatabi-
lity is for glucose CV = 0.5%, for BUN CV = 4.6% and for
creatinine CV = 4%. The obtained results were statistical-
ly processed the correlation coefficient between the two
analyzers and two different samples for glucose (N = 88)
was R? = 0.8919, for BUN (N = 60) was R2 = 0.964 nad for
creatinine (N = 84) R2 = 0.9819.

Conclusions: From the obtained results it can be seen
that the correlation of the results for the metabolites glu-
cose, BUN and creatinine using serum as a sample on the
biochemistry analyzer Oympus AU 400 and the results
for the same metabolites using whole blood as a sample
on the blood gas analyzer CCX is significant. Also using
whole blood as a sample we can make TAT considerably
shorter.

e-mail: irenakozic@yahoo.com

P12-13

Assessment of Nova StatStrip blood
glucose meter for accuracy, preecision and
interferences

Rumenjak V, Kozic |

Department for clinical laboratory diagnostics, Sveti Duh General Hos-
pital, Zagreb, Croatia

Aim: It is now recognized that the accuracy of commonly
used hospital glucose meters is adversely affected by the
biochemical composition and matrix of blood in critical
ill patients. The aim of the study is to evaluate a new ge-
neration meter (StatStrip Glucose Nova Biomedical Wal-
tham, MA) that has been designed to compensate for
these interference effects.

Material and methods: Whole blood venous samples
were collected from patients admitted to ICU and from
patients attending for dialysis treatment. Correlation
studies were performed by analyzing the venous whole
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(Olympus AU 400). Vrijednosti hematokrita odredene su
na hematoloskom analizatoru Sysmex KX 2100. Korelaci-
ja je u€injena metodom linearne regresije, a klinicka to¢-
nost i preciznost usporedbom rezultata prema kriterijima
standarda ISO15197 za procjenu glukometra.

Rezultati: Linearna regresijska analiza pokazala je dobru
korelaciju za sve ispitivane glukometre. Srednje odstupa-
nje za referentnu metodu bilo je nize za StatStrip gluko-
metar u odnosu na Roche Acu chek Performa i Roche Ac-
cu chek active glukometre. Kod bolesnika na kroni¢noj di-
jalizi StatStrip glukometar je pokazao podudarnost sa kri-
terijima prema ISO15197, dok Roche Accu chek Performa i
Roche Accu chek Active nisu. Kod bolesnika u intenzivnoj
jedinici utvrden je negativan bias pracen povecanjem vri-
jednosti hematokrita kod Roche Accu chek glukometra.
Vrijednosti hematokrita nisu utjecale na vrijednosti glu-
koze izmjerene StatStrip glukometrom

Zakljucak: 1z dobivenih rezultata proizlazi prednost Stat-
Strip glukometra u povecanju to¢nosti mjerenja glukoze.

e-posta: irenakozic@yahoo.com

P12-14
Analiticka procjena metoda za TSH, tT3 i tT4

Ruljanci¢ N', Mihanovic¢ M, Bakliza A", Rumenjak V3

'Psihijatrijska bolnica Sveti Ivan, Medicinsko biokemijski laboratorij,
Zagreb

2Psihijatrijska bolnica Sveti Ivan, Zagreb

3Zavod za medicinsko laboratorijsku dijagnostiku, Op¢a bolnica Sveti
Duh, Zagreb

Uvod: Proveden je kratki evaluacijski postupak analiti-
¢kog sustava sukladno CLSI preporukama sa statistickim
modelom EP-Evaluator® za procjenu metoda i to za: EP5-
protokol — nepreciznost (SD i CV unutar serije, izmedu se-
rije, ukupni CV); EP10-protokol - preliminarna evaluacija
novih metoda za linearnost, test iskoriStenja, nepreciz-
nost, bias,"carryover”; EP9-protokol — usporedba meto-
da. Valjanost metoda je utvrdena u odnosu na tri kriterija:
prema proizvodacevim kriterijima (SDP unutar serije i CVP
unutar serije); prema kriterijima drzavne vanjske kontrole
rezultata za bias (B%DK) i prema bioloskoj bazi podataka
za TE%B, CV%B i B%B.

Materijali i metode: 1. metoda - Analizator Elysis Uno
ELISA test za TSH (test druge gen., analiticka osjetljivost
manja od 0,10 mlU/L), T3 i T4; 2. metoda - Analizator Vit-
ros ECI CLIA metoda za TSH (test trece gen., analiticka os-
jetljivost manja od 0,02 mlU/L), T3 i T4. Za uzorke su ko-
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blood samples on two commonly used glucose meters
and StatStrip Glucose. Serum samples prepared from the
whole blood sample were tested using a reference plas-
ma hexokinase method (Olympus AU 400). Hematocrit
values were measured using a Sysmex KX 2100. Method
correlation was assessed by linear regression analysis and
the clinical accuracy was assessed by comparing the pat-
tern of results to the 1ISO15197 criteria for blood glucose
monitoring.

Results: Linear regression analysis showed good corre-
lations for all tested meters. Median bias from the refe-
rence method was lower for the StatStrip than for either
Roche Accu-chek Performa or Roche Accu-chek Active.
For the Dialysis patient population StatStrip Glucose met
the accuracy acceptance criteria of ISO 15197 but Roche
Accu-chek Performa did not. For the ICU patients there is
a negative bias associated with increasing hematocrit for
the Roche Accu chek Active meter. StatStrip Glucose was
unaffected by hematocrit.

Conclusions: StatStrip Glucose offers the potential for
improved accuracy of glucose monitoring in hospitalized
patients.

e-mail: irenakozic@yahoo.com

P12-14

Analytical evaluation of TSH, tT3 and tT4
assays

Ruljanci¢ N', Mihanovi¢ M, Bakliza AT, Rumenjak V3

'Clinical laboratory, Sveti lvan Psychiatric hospital, Zagreb, Croatia
2Sveti Ivan Psychiatric hospital, Zagreb, Croatia

3Department for clinical laboratory diagnostics, Sveti Duh General
Hospital, Zagreb, Croatia

Introduction: The short evaluation for analytical system
was performed according to CLSI protocols. Statistical
analysis was performed using EP-Evaluator®: EP5-proto-
col — imprecision (SD and CV within- and between run,
total CV); EP10-protocol — preliminary evaluation for li-
nearity, recovery, precision, bias, carryover and drift; EP9-
protocol — method comparison. Interpretations of results
were performed according to three criteria: vendor’s clai-
med for SDP within run and CVP within run; national pe-
riodic proficiency testing surveys for bias (B%DK) and eu-
ropean biologic goals and calculated biological allowab-
le total errors TE%B, CV%B and B%B.

Materials and methods: 1. method - Analyzer Elisys Uno
ELISA assay for TSH (2nd gen., analytic sensitivity lower
than 0.10 mIU/L), T3 and T4; 2. method - Analyzer Victo-
rs ECI CLIA method for TSH (3rd gen., analytic sensitivity
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riSteni: a) Biorad kontrolni serum (L1,L2, L3) za EP5 i EP10
protokol i b) 92 seruma ispitanika za usporedbu metoda
prema EP9-protokolu.

Rezultati: EP5 protokol: a) korisnikov SDE i CV%E manji
od SDP unutar serije i CVP unutar serije za TSH, T3 i T4;
b) korisnikov CV%ukE veci od CV%B za TSH, T3 i T4. EP10
protokol: a) korisnikov CV%UukE veci od CV%B za TSH, T3 i
T4; b) korisnikov bias B%E manji od B%DKza TSH, T3 i T4;
¢) t-vrijednost manja od 4,6 za odsjecak, nagib, %"carryo-
ver”, test iskoristenja, linearnost, osim za vrijednost za na-
gib za TSH (t = 16,6). EP9 protokol: a) koeficijent korelacije
vedi od 0,975 (r = 0,9775, B% = -1,4) za TSH, r je manji od
0,975 za T3 (r = 0,8360, B% = 0,16) i T4 (r = 0,8070, B% =
1,8%); b) TE% izmedu metoda veci od TE%B.

Zakljucak: Metode za odredivanje hormona stitnjace za-
dovoljavaju nepreciznost prema proizvodacevim zahtje-
vima, ali ne prema bioloskim kriterijima. Metode zadovo-
ljavaju bias prema kriterijima vanjske procjene kvaltete.
Metode se ne mogu ekvivalentno upotrebljavati za pra-
¢enje rezultata bolesnika.

e-posta: n_ruljancic@yahoo.com

P12-15

Analiticka validacija biokemijskog
analizatora Cobas 6000 analyzer series
modul C501

Supak Smolci¢ V', Bili¢-Zulle L'2, Fisi¢ F'

1Zavod za laboratorijsku dijagnostiku, Klini¢ki bolnicki centar Rijeka, Rijeka
2Katedra za medicinsku informatiku Medicinskog fakulteta Sveucilista u
Rijeci, Rijeka

Uvod: Cobas 6000 (Hitachi, Japan) je biokemijski analiza-
tor koji spektrofotometrijski, imunoturbidimetrijski te ion
selektivnim elektrodama mjeri biokemijske analite. Prika-
zan je dio rezultata opsezne validacije analizatora.
Materijali i metode: Validacija je ucinjena za 12 analita,
predstavnika metabolita, enzima, elemenata u tragovi-
ma, specifi¢nih proteina i elektrolita. Ispitana je nepreciz-
nost u seriji (N = 20), nepreciznost iz dana u dan (N = 30)
i usporedba s analizatorom koristenim u rutinskom radu
(Olympus AU640) (N = 50).

Rezultati: Koeficijenti varijacije za nepreciznost u seri-
ji: glukoza = 2,8%, ureja = 0,8%, kreatinin = 4,0%, GGT =
0,8%, AST = 0,6%, ALT = 0,8%, IgG = 3,2%, IgA = 1,1%, IgM
=1,5%, Fe = 0,9%, Na = 0,4% i K= 0,6%, a za neprecizno-
st izmedu serija: glukoza = 1,6%, ureja = 2,0%, kreatinin
= 2,6%, GGT = 1,9%, AST = 2,7%, ALT = 1,7%, I19G = 2,5%,
IgA = 3,2%, IgM = 7,9%, Fe = 3,2%, Na = 1,3%, K = 2,0%.
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lower than 0.02 mlU/L), T3 and T4. For samples we have
used: a) Biorad control serum L1, L2, L3 for EP5 and EP10
protocol and b) 92 patient’s serum samples for method
comparison according EP9-protocol.

Results: EP5-protocol: a) users SDE and CV%E lower than
SDP within run and CVP within run for TSH, T3 and T4;
b) users CV%totE higher than CV%B for TSH, T3 and T4.
EP10-protocol: a) users CV%totE higher than CV%B for
TSH, T3 and T4; b) users bias B%E lower than B%DK for
TSH, T3 and T4 and c) t-value lower than 4.6 for intercept,
slope, %carryover, recovery, linearity, except for TSH slo-
pe (t = 16.6). EP9-protocol: a) correlation coefficient higher
than 0.975 for TSH (r = 0.9775, B% = -1.4), r lower than 0.975
for T3 (r=0.8360, B% = 0.16) and T4 (r = 0.8070, B% = 1.8%);
b) TE% between method higher than allowable TE%B.
Conclusion: Methods for determination of TSH, T3 and
T4 met allowable vendor’s claimed for imprecision but did
not met european biologic goals for CV%B. Methods met
allowable bias (B%DK) according to national periodic pro-
ficiency testing surveys. Methods comparisons show that
these two methods should not be used like equivalence.

e-mail: n_ruljancic@yahoo.com

P12-15

Analytic validation of biochemistry analyzer
Cobas 6000 analyzer series modul C501

Supak Smolci¢ V', Bili¢-Zulle L'2, Fisi¢ E'

TInstitute of Laboratory Diagnostics, Rijeka Clinical Hospital Center, Rije-
ka, Croatia

2Department of Medical Informatics, Rijeka University School of Medici-
ne, Rijeka, Croatia

Introduction: Cobas 6000 (Hitachi, Japan) is biochemis-
try analyzer for spectrophotometric, immunoturbidimet-
ric and ion-selective determination of biochemical ana-
lytes. Here we present part of comprehensive analyzer
validation.

Materials and methods: Validation was made for 12
analytes which represent following groups: metabolites,
enzymes, trace elements, specific proteins and electro-
lytes. Research included determination of within-run im-
precision (N = 20), between-run imprecision (N = 30), and
method comparison with routine biochemistry analyzer
(Olympus AU640) (N = 50).

Results: Within-run imprecision coefficients of variations
are: glucose = 2.8%, urea = 0.8%, creatinine = 4.0%, GGT
= 0.8%, AST = 0.6%, ALT = 0.8%, 1gG = 3.2%, IgA = 1.1%,
IgM = 1.5%, Fe = 0.9%, Na = 0.4% i K = 0.6%, and betwee-
n-run imprecision coefficients of variations are: glucose =

Biochemia Medica 2009;19(Suppl 1):51-5192

S167



Posteri P12: Procjena analitickih sustava

Pri usporedbi dvaju analizatora koeficijent korelacije za
sve ispitivane analite iznosi r > 0,99 osim za Na (r = 0,97).
Usporedba metoda ucinjena je s pomocu Passing-Bablok
regresije i izraCunate su jednadzbe pravca za sve analite
te 95% interval pouzdanosti za odsjecak i nagib pravca.
Za ureju, Na i K interval pouzdanosti za odsjec¢ak obuhva-
¢a vrijednost nula, a za nagib vrijednost jedan pa su sas-
vim suglasni s rutinski koristenom metodom. Usporedba
za AST, ALT, IgM i Fe ukazuje na postojanje male konstan-
tne pogrjeske (Cl odsjec¢ka ne obuhvaca vrijednost nula),
a za lgG postojanje male proporcionalne pogrjeske (Cl
za nagib ne obuhvaca vrijednost jedan). Male vrijednosti
konstantne i proporcionalne pogrjeske pronadene su za
glukozu, kreatinin, GGT i IgA.

Zakljucak: S obzirom na niske vrijednosti CV instrument
je zadovoljavajuce tocnosti i preciznosti. Vec¢ina analita je
uskladena na oba analizatora dok su za dio potrebna po-
desenja nagiba i odsjecka pravca za potpunu usklade-
nost.

e-posta: vesnasupak@gmail.com

P13 - Plué¢ne bolesti
P13-1

Hematoloski pokazatelji anemije i
C-reaktivni protein (CRP) u bolesnika sa
stabilnom opstruktivnom plu¢énom bolesti

Pancirov D', Radisi¢ Biljak V2, Stjepanovi¢ G2, Cepelak I*

'0djel za biokemijsko-hematolosku dijagnostiku, Op¢a bolnica Dr. Ivo
Pedisi¢, Sisak

2Poliklinika Sunce Zagreb, Zagreb

3Pulmoloski odjel, Op¢a bolnica Dr. Ivo Pedisi¢, Sisak

4Zavod za medicinsku biokemiju i hematologiju, Farmaceutsko-
-biokemijski fakultet Sveucilista u Zagrebu, Zagreb

Uvod: Cilj istrazivanja bio je odrediti vrijednosti hemato-
loskih pokazatelja anemije i CRP u bolesnika sa stabilnom
KOPB kako bi se utvrdio relativni udio prisutnosti anemi-
je, stupanj sistemske upale te eventualne korelacije nave-
denih analita u ovih bolesnika.

Materijali i metode: U ispitivanje je bilo uklju¢eno 109
bolesnika s KOPB (forsirani ekspiratorni volumen u 1 se-
kundi izdisaja, FEV1 = 41 + 14%), te 51 zdravi ispitanik, FE-
V1 =106 £ 15%). U skladu s GOLD smjernicama, bolesni-
ci su podijeljeni u 3 podskupine: Il, lll'i IV, a prema krite-
riju SZO za anemiju (Htc < 0,36 L/L za zene i < 0,39 L/L
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1.6%, urea = 2.0%, creatinine = 2.6%, GGT = 1.9%, AST =
2.7%, ALT = 1.7%, 1gG = 2.5%, IgA = 3.2%, IgM = 7.9%, Fe
= 3.2%, Na = 1.3%, K = 2.0%. Method comparison study
showed correlation coefficient r > 0.99 regarding all tes-
ted analytes accept for Na r = 0.97. Passing-Bablok regres-
sion analysis provided linear equation for tested analytes
as well as 95% confidence interval for intercept and slope.
Intercept confidence interval for urea, Na and K includes
zero as value, and slope confidence interval includes one
as value which makes these analytes in accordance with
routine method. Method comparison regression analysis
for AST, ALT, IgM and Fe shows small constant difference
(intercept Cl does not include zero), and for IgG small pro-
portional difference (slope Cl does not include one). Bo-
th, small constant and proportional differences, are fou-
nd for glucose, creatinine, GGT and IgA.

Conclusion: Regarding low CV values tested analyzer has
satisfactory accuracy and precision. Most analytes are co-
herent on both analyzers whereas a part of them require
adjustments of slope and intercept for complete accor-
dance.

e-mail: vesnasupak@gmail.com

P13 - Lung diseases
P13-1

Hematologic markers of anemia and
C-reactive protein (CRP) in patients with
stable chronic obstructive pulmonary disease

Pancirov D', Radisi¢ Biljak V2, Stjepanovi¢ G, Cepelak I*

'Department for biochemistry and hematology diagnostics, Dr. Ivo
Pedisi¢ General hospital, Sisak, Croatia

2Sunce IHC, International Health Centre, Zagreb, Croatia
3Department for pulmology, Dr. Ivo Pedisi¢ General hospital, Sisak,
Croatia

“Department of Medical Biochemistry and Haematology, Faculty of
Pharmacy and Biochemistry, University of Zagreb, Zagreb, Croatia

Introduction: The goal of this investigation was to de-
termine the value of hematologic markers of anemia and
CRP in patients with stable chronic obstructive pulmo-
nary disease, in purpose to define the relative portion of
anemia, degree of systemic inflammation, and occasional
correlation of cited data in these patients.

Material and methods: The investigation included 109
patients with COPD (forced expiratory volume in 1 sec.
of expiration, FEV1 = 41 £+ 14%) and 51 healthy examinee
(FEV1 =106 + 15%). In accordance with GOLD guidelines,
the patients were divided in three subgroups: II, llI, 1V,
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