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ZR2 - Kontrola kvalitete: Vanjska procjena kvalitete ra-
da medicinsko-biokemijskih laboratorija u Hrvatskoj

ZR2-1

Humana svjeza krv kao uzorak u vanjskoj
procjeni rada

Nazor A, Jureti¢ D?

1Zavod za klini¢ku kemiju, Klini¢ka bolnica Merkur, Zagreb
2Hrvatsko drustvo medicinskih biokemicara, Zagreb

Cilj vanjske kontrole kvalitete je osigurati objektivnu, neo-
visnu procjenu hematoloskih rezultata i utvrditi stupanj
medulaboratorijske usporedivosti na nacionalnoj razini,
$to je osnova za harmonizaciju hematoloskih nalaza.
Cinjenica da se u dvjestotinjak laboratorija koristi 37 tipo-
va brojaca od 11 proizvodaca postavlja problem kontrol-
nog uzorka. U podru¢ju laboratorijske hematologije ne
postoji sljedivost prema kalibratoru, $to upucuje da se
ne moze proizvesti apsolutno prikladan kontrolni uzorak
za sve analiticke sustave. Do sada se koristio komercijalni
pripravak krvi koji nije bio primjenjiv na sve hematoloske
brojace, pogotovo ne u postupku diferenciranja leukoci-
ta (3-dijelna i 5-dijelna diferencijalna krvna slika), $to su
potvrdili dosadasnji rezultati u vanjskoj procjeni kvalitete
rada u Hrvatskoj.

Prema preporukama EQALM-a (engl. European Conferen-
ce on Quality Assessment in Laboratory Medicine) najbolji
uzorak je svjeza ljudska krv.

U skladu s tim preporukama, ali i temeljem dobrih isku-
stava u provodenju programa procjene kvalitete rada u
laboratorijskoj hematologiji u drugim drzavama, ostvare-
na je suradnja s Hrvatskim zavodom za transfuzijsku me-
dicinu za proizvodnju humanog kontrolnog uzorka svje-
ze krvi.

Kontrolni uzorci bi, kao humani materijal, trebali biti ap-
solutno primjenjivi na sve hematoloske analiticke sustave
i za sve hematoloske pretrage koje se dobivaju sa broja-
ca.

Time bi se zadovoljili ciljevi analiticke kvalitete za hema-
toloske brojace koji su definirani medunarodno prihvace-
nim standardima i obuhvacaju sve parametre kompletne
krvne slike.

e-posta: aida.nazor@gmail.com

ZR2 - Quality control: External Quality Assessment pro-
gram for medical biochemistry laboratories in Croatia

ZR2-1

Fresh human blood as a control sample in
EQA

Nazor A, Jureti¢ D?

TInstitute of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia
2Croatian Society of Medical Biochemists, Zagreb, Croatia

The aim is to ensure an objective, independent evalua-
tion of haematological results and determine the deg-
ree of interlaboratory comparability on the national level
which is the basis for harmonization of haematological
results.

The fact that 37 various types of counters from different
11 manufacturers are used in more than 200 laboratories
becomes the problem for defining the control sample.
The area of laboratory haematology lacks the traceability
according to the calibrator, which implies that an abso-
lutely adequate control sample can not be produced for
all of the analytical systems. To date, a commercial blood
preparation has been used which was not applicable to
all haematological counters, especially not in the process
of differentiation of leucocytes (3-part and 5-part leuko-
cytes differential) which was confirmed by the results in
the external quality assessment in Croatia.

According to the recommendations made by EQALM (Eu-
ropean Conference on Quality Assessment in Laborato-
ry Medicine), the fresh human blood serves as the best
control sample.

Following this recommendation and good experiences in
conducting the assessment program in laboratory hae-
matology in other countries a cooperation is established
with Croatian Institute for Transfusion Medicine for pre-
paration of control samples from fresh human blood.
The control samples, as a material made from humans,
should be applicable to all of the haematological analyti-
cal systems and to all haematological exeminations done
by the counters.

That would satisfy the aims of analytical quality for hae-
matological counters, defined by the internationally ac-
cepted standards in which include all parameters of CBC
and leukocytes differential.

e-mail: aida.nazor@gmail.com
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ZR2-2

Usporedba rezultata dobivenih za pH,
plinove i ionizirane elektrolite u kontrolnom
i arterijskom modu

Perkov S

Zavod za klinicku kemiju, Klinicka bolnica Merkur, Zagreb

U okviru nacionalnog programa vanjske procjene kvalite-
te pH, plinovi i ionizirani elektroliti odreduju se u 45 medi-
cinsko-biokemijskih laboratorija na razli¢itim acidobaznim
analizatorima ukljucujuc¢i RapidLab248/348 2160/2165,
Bayer diagnostics (N = 32), IL Gem Premier 3000, Instru-
mentation Laboratories (IL) (N = 6), Stat Profile pHOx Plus/
Crital Care Xpress, Nova Biomedical (N = 2), AVL OPTI 1/
AVL 995, AVL Scientific Corporation (N = 2), Omni S, Roche
diagnostics (N = 1), GASTAT 602i, Techno Medica Co, Ltd.
(N =1)iEcosys Il, Eschweiler GmbH&CoKG (N = 1).

U svrhu procjene usporedivosti rezultata komercijalnih
kontrolnih uzoraka u kontrolnom i arterijskom modu ob-
radeni su rezultati ciklusa 3/2008. Samo 27 laboratorija
poslalo je rezultate u oba moda. Rezultati su obradeni bez
obzira na metodu i prema metodi za Bayerove (N=19)i IL
-ove analizatore (N = 4). Studentov t-test primijenjen je za
procjenu razlika izmedu rezultata u kontrolnom i arterij-
skom modu, uz razinu znacajnosti P < 0,05.

Statisticki znacajna razlika u kontrolnom i arterijskom mo-
du nadena je za parcijalni tlak ugljicnog dioksida bez ob-
zira na metodu (P = 0,001) i prema metodi za Bayerove
analizatore (P < 0,001), te za pH prema metodi za Bayer-o-
ve analizatore (P = 0,022).

Obzirom na razlicite algoritme koje se primjenjuju u razli-
¢itim tipovima acidobaznih analizatora za izra¢un pH, pli-
nova u krvi i ioniziranih elektrolita u komercijalnim kont-
rolnim otopinama koje se svojim sastavom znacajno razli-
kuju od humanih uzoraka, preporuka je da se komercijalni
kontrolni uzorci analiziraju sukladno uputama proizvoda-
¢a acidobaznog analizatora.

e-posta: sonja.perkov@hdmb.hr
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ZR2-2

Comparison studies of pH, gas and ionised
electrolytes in control and arterial mode

Perkov S

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

In scope of the national program of external quality as-
sessment pH, blood gases and ionized electrolytes are
determined by 45 medical-biochemistry laboratories on
different blood gas analyzers including RapidLab 248/348
2160/2165, Bayer diagnostics (N = 32), L Gem Premier
3000, Instrumentation Laboratories (IL) (N = 6), Stats Pro-
file pHOx Plus /Crital Care Xpress, Nova Biomedical (N =
2), AVL Opti 1/AVL 995, AVL Scientific Corporation (N = 2),
Omni S, Roche diagnostics (N = 1), GASTAT 602i, Techno
Medica Co., Ltd. (N = 1) and Ecosys Il, Eschweiler GmbH &
CoKG (N=1).

Results of the cycle 3/2008 were processed for compara-
bility evaluation of results of commercial control samples
in control and arterial mode. Only 27 laboratories have
submitted results in both modes. The results were pro-
cessed regardless of the method and according to the
methods for Bayer (N = 19) and IL analyzers (N = 4). Stu-
dent’s t-test was applied to estimate the result differen-
ce between control and arterial mode, with a significance
level of P < 0.05.

Statistically significant differences were found in results
for the partial pressure of carbon dioxide regardless of
the method (P = 0.001) and according to the method for
Bayer analyzers (P < 0.001), and in results for pH accordi-
ng to the method for Bayer analyzers (P = 0.022).
Considering different algorithms used in different types
of blood gas analyzers to calculate pH, blood gases and
ionized electrolytes in the commercial control solutions,
whose composition differs significantly from human sam-
ples, we recommend that commercial control samples
are analyzed according to the manufacturer’s instructio-
ns of blood gas analyzers.

e-mail: sonja.perkov@hdmb.hr
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ZR2-3

Kvalitativna analiza mokrace - novi pristup
Sikirica M', Juretic D?

Zavod za klini¢ku kemiju, Klini¢ka bolnica Merkur, Zagreb
2Hrvatsko drustvo medicinskih biokemicara, Zagreb

Kvalitativna analiza mokrace je pretraga koja se jos uvi-
jek najcesce izvodi na klasic¢an nacin, $to zbog svoje slo-
zenosti zahtijeva puno vremena za izvodenje, ali i dobru
edukaciju posebno u dijelu morfoloske analize elemena-
ta sedimenta mokrace. Novi pristup u kompletnoj anali-
zi mokrace je njena automatizacija kroz primjenu kemij-
skih analizatora za odredivanje urinskih parametara test
trakom kao i automatizirana mikroskopija. To omogucava
potpunu standardizaciju pretrage u svim dijelovima ana-
litickog procesa uz znacajno smanjenje vremena potreb-
nog za izvodenje cijelog postupka.

Dobiveni rezultati nacionalnog programa vanjske proc-
jene kvalitete rada (provodi ga Povjerenstvo za vanjsku
procjenu kvaltete rada Hrvatskog drustva medicinskih
biokemic¢ara — HDMB) kod kemijske analize test traka-
ma pokazuju da je u uporabi veliki broj test traka razlici-
tih proizvodaca. Vizualno ocitavanje test traka jos uvijek
je dosta zastupljeno, narocito u laboratorijima primarne
zdravstvene zastite (68%), dok je u laboratorijima sekun-
darne zdravstvene zastite ne$to manja (44%). Rezultati
se iskazuju najcesce u arbitrarnim jedinicama (1/+; 2/++;
3/+++; 4/++++). Kako je preporuka europske grupe za
analizu mokrace da se dobivene vrijednosti u nalazu iska-
zuju semikvantativno u Sl sustavu, potrebno je da labora-
toriji obavezno uvedu instrumentalno ocitavanje dobive-
nih rezultata kako bi objektivizirali nalaz standardiziranim
postupkom. U dijelu identifikacije elemenata sedimenta
mokrace dobiveni rezultati pokazuju da jos uvijek veliki
broj medicinsko-biokemijskih laboratorija ne koristi bo-
janje sedimenta u svjetlosnoj mikroskopiji kao preporu-
Ceni postupak dok se identifikacija stani¢nih elemenata
iskazuje isklju¢ivo na osnovnoj razini mikroskopske pod-
jele. Kvantifikacija stani¢nih elemenata se iskazuje razli-
¢ito. Kao i u dijelu kemijske analize test trakom i mikro-
skopija sedimenta mokrace danas je automatizirana ¢ime
je kvantifikacija stani¢nih elemenata objektivizirana $to
omogucava njihovo iskazivanje u Sl sustavu.

Prosirenjem nacionalnog programa vanjske procjene
kvalitete rada na poslijeanaliticku fazu oblikovanja nala-
za kao kona¢nog dokumenta analitickog procesa, Zeli se
standardizirati i taj dio kako bi se postigla medulaborato-
rijska usporedivost koja omogucava prihvacanje nalaza
bez obzira gdje je ucinjen.

e-posta: mirjana.sikirica@gmail.com

ZR2-3

Qualitative urine analysis - new approach
Sikirica M', Juretic D?

"Institute of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia
2Croatian Society of Medical Biochemists, Zagreb, Croatia

Qualitative urinalysis is a test mostly performed in a clas-
sical way what is due to its complexity time consuming
and requires well educated staff, especially in morpholo-
gical analysis of urine sediment elements. A new approa-
ch to the urinalysis presents its automatization by imple-
mentation of chemical analyzers for urine parameters
estimation by test strips as well as automated microsco-
py. It enables total test standardization in every part of
analytical process with significantly less time required for
the whole procedure.

Results obtained from the national external quality asses-
sment scheme (conducted by the Committee for Exter-
nal Quality Assessment of Croatian Society of Medical
Biochemists, CSMB) from chemical analysis with test strip
show that participating laboratories use a large number
of test strips from different manufacturers. Visual mea-
suring from test strips is still frequently in use, especial-
ly in primary health care laboratories (69%) while in se-
condary health care laboratories it is less frequent (44%).
Results are commonly expressed in arbitrary units (1/+;
2/++; 3/+++; 4/++++). The European group for urinalysis
recommends that results should be expressed semiqua-
nititative within the International system of units (SI).
Therefore, laboratories need to introduce instrumental
measuring of results in order to make a test result more
objective by implementation of standard procedure. Ob-
tained results from identification of urine particle show
that still a large number of medical biochemistry labora-
tories do not use sediment staining in light microscopy
as the recommended procedure, whereas identification
of cellular elements is expressed only on the basic level of
microscopy differentiation. Cellular elements quantifica-
tion is expressed differently. Similar to the chemical ana-
lysis of test strip, urine sediment microscopy is today also
automated what makes cellular elements quantification
more objective and furthermore enables to express the
results in SI system.

Expanding the national external quality assurance sche-
me onto the postanalytical phase of issuing the test re-
sults as the final document of analytical process aims
towards standardization of that part in order to achieve
interlaboratory comparability which enables acceptance
of test results regardless of where it has been performed.

e-mail: mirjana.sikirica@gmail.com
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ZR2-4

Kontrola kvalitete odredivanja hormonaii
tumorskih biljega - nasa iskustva

Duri¢ K', Jureti¢ D

"Medicinsko-biokemijski laboratorij, Poliklinika Sunce, Zagreb
2Hrvatsko drustvo medicinskih biokemicara, Zagreb

Vanjska procjena kakvoce rada medicinsko biokemijskih
laboratorija (MBL) u Hrvatskoj provedena je za hormone
(TSH, T3, T4, FT3, FT4) i tumorske biljege (CA 15-3, CA-125,
CA-19-9, AFP, CEA, PSA) u 2 ciklusa tijekom 2008. godine
a isto je planirano i u 2009. (do sada proveden 1. ciklus).
Kontrolni uzorci za vanjsku procjenu bili su komercijalni
kontrolni materijali s deklariranim vrijednostima prema
analitickim metodama/analizatorima razlicitih proizvoda-
Ca. Kriteriji za prihvac¢anje rezultata tumorskih biljega su
deklarirane vrijednosti kontrolnog uzorka unutar £ 2SD
i/ili ciljne vrijednosti prema velicini bioloSke varijacije i u
kombinaciji s klinickim kriterijima. Kriteriji za prihvacanje
rezultata hormona su deklarirane vrijednosti kontrolnog
uzorka unutar + 2SD i/ili ciljne vrijednosti prema velicini
bioloske varijacije izrazene kao ukupna dozvoljena anali-
ticka pogreska.

U 1. ciklusu kontrole u 2009. godini sudjelovalo je 56 MBL
u modulu hormoni i 50 MBL u modulu tumorski biljezi.
Od ukupnog broja MBL koji su sudjelovali u ciklusu, 19
(34%) ih je bilo iz primarne zdravstvene zastite (domovi
zdravlja i privatni MBL) u modulu hormoni i 15 (30%) u
modul tumorski biljezi. Broj laboratorija koji su sudjelovali
u 1. ciklusu kontrole u 2009. godini je veci od prosje¢nog
broja MBL koji su sudjelovali u dva kruga kontrole tijekom
2008 (45 MBL u modulu hormoni i 42 u modulu tumorski
biljezi).

Paralelno s porastom broja MBL koji sudjeluju u kontroli
kvalitete hormona i tumorskih biljega raste i broj razlici-
tih analitickih metoda/analizatora prema proizvodacima.
U modulu tumorski biljezi, najvise laboratorija sudjeluje
u kontroli odredivanja PSA, a u modulu hormoni za TSH.
Broj razlicitih analitickih metoda/analizatora prema proiz-
vodacima porastao je za PSAs8na 10,aza TSHs 11 na 15
usporedujuci 2008. i 2009. godinu. Najvise MBL koji sud-
jeluju u vanjskoj procjeni kakvoce rada HDMB rabi Roc-
he Elecsys ECLIA imunokemijsku metodu za odredivanje
TSH, T3, T4, FT3 i FT4 (prosje¢no 39%) i CA 15-3, CA-125,
CA-19-9, AFP, CEA, PSA (prosjecno 49%).

Prihvatljivost rezultata za pojedine hormone i tumorske
biljege bilo je moguce izracunati za prosje¢no 80% labo-
ratorija koji su sudjelovali u modulu hormoni i 90% labo-
ratorija u modulu tumorski biljezi. Za ostale MBL nije bilo

Biochemia Medica 2009;19(Suppl 1):S1-5192

ZR2-4

External Quality Assessment of hormone
and tumor marker determination - our
experience

Duri¢ K', Jureti¢ D?

"Medical Biochemistry Laboratory, Sunce Policlinic, Zagreb, Croatia
2Croatian Society of Medical Biochemists, Zagreb, Croatia

External Quality Assessment (EQA) in Medical Bioche-
mistry Laboratories (MBL) in Croatia was organized two
times per year for hormones (TSH, T3, T4, FT3, FT4) and
tumor markers (CA15-3, CA-125, CA19-9, AFP, CEA, PSA)
during 2008, and the same is planned for 2009 (only one
cycle finished till now). Control samples used for EQA in
surveys for hormones and tumor markers were commer-
cial control materials with defined target values accordi-
ng to different analytical methods/instruments. Analyti-
cal goal setting for tumor marker was declared value of
control sample + 2SD and/or target value according to
the combination of biological variation and clinical cri-
teria. Analytical goal setting for hormone was declared
value of control sample + 2SD and/or target value accor-
ding to the biological variation (total allowed analytical
error).

A total of 56 laboratories participated for hormones and
50 laboratories for tumor markers during first survey in
2009. Among these, 19 (34%) in hormone module and 15
(30%) in tumor marker module were from primary health
care facilities, respectively. Total number of participating
laboratories in both modules was greater in 2009 survey
when compared to two surveys in 2008 (on average 45 MLB
participated for hormones and 42 for tumor markers).
Unfortunately, parallel with increase in total number of
participating laboratories was increase in number of ana-
lytical methods/instruments different according to ma-
nufacturer. In the survey for tumor markers, most labo-
ratories participated with PSA determination, and in the
survey for hormones with TSH determination. The num-
ber of different analytical methods/instruments used for
analyte determination increased from 8 to 10 for PSA and
from 11 to 15 for TSH, when comparing surveys in 2008
to first one in 2009. Most laboratories participating in
EQA surveys in Croatia during 2008 and 2009 used Roche
Elecsys ECLIA methods for TSH, T3, T4, FT3, FT4 determi-
nation (39% on average) and CA15-3, CA-125, CA19-9, AFP,
CEA, PSA (49% on average).

The application of defined quality specifications was po-
ssible only for 80% of laboratories in hormone survey and
90% in tumor marker survey, respectively. Calculations
for other laboratories were not possible due to statistical-
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moguce vrsiti procjenu prema metodi/instrumentu jer su
bili jedini rezultati u pojedinom modulu.

Procjena rezultata odredivanja hormona pokazala je nep-
rihvatljivu varijabilnost rezultata bez obzira na metodu
za TSH (KV 13,9%), T3 (KV 12,9%), FT4 (KV 27,2%), FT3 (KV
27,4%).

Ukupna varijabilnost (bez obzira na metodu) odredivanja
tumorskih biljega u tri ciklusa kontrole bila je prosje¢no
8,1% za PSA, 11,2% za CA15-3, 11,3% za AFP, 11,5% za CEA,
13,6% za CA-125 i 26,9% za CA19-9.

Zbog heterogenosti analizatora i imunokemijskih metoda
koje laboratoriji koriste pri odredivanju hormona i tumor-
skih biljega, te statisticki nedovoljnog broja zaprimljenih
rezultata za velik broj metoda/analizatora, rezultati vanj-
ske procjene hormona i tumorskih biljega tijekom 2008.
godine nisu uzeti u obzir pri procjeni ukupne prihvatljivo-
sti rezultata za MBL.

e-posta: koraljka.duric@sunce.hr

ZR2-5

Vanjska procjena kvalitete odredivanja
hemoglobina A1c (2005.-2009.)

Vucic Lovrenci¢ MY, Bozicevic ST, Jureti¢ D2

Sveucilisna klinika za dijabetes, endokrinologiju i bolesti metabolizma
Vuk Vrhovac, Zagreb

2Hrvatsko drustvo medicinskih biokemicara, Zagreb

Vanjska kontrola kvalitete odredivanja hemoglobina Alc
u Hrvatskoj pocela se provoditi 2005.g. S obzirom na poz-
nate kontroverze vezane uz nedovrseni globalni projekt
harmonizacije odredivanja hemoglobina Alc, cilj ovog
modula programa VKKR Hrvatskog drustva medicinskih
biokemicara bio je kroz medulaboratorijske usporedbe
analiticke kvalitete postici $to je moguce visi stupanj har-
monizacije rezultata.

Kao kontrolni materijal odabrani su komercijalni liofiliza-
ti eritrocita s deklariranim ciljnim vrijednostima za veliki
broj metoda/reagensa prema IFCC i NGSP referentnim su-
stavima.

U prvom ciklusu provedenom koncem 2005. g. sudjelova-
lo je 28 laboratorija. U 2006. godini provedena su tri cik-
lusa, u 2007. i 2008.g. dva ciklusa, i u 2009. (dosad) jedan
ciklus vanjske kontrole kvalitete.

Prosjecan broj sudionika/ciklusu je u kontinuiranom pora-
stu (29 u 2006., 34 u 2007., 36 u 2008. i 44 u 2009. g.).
Imunoturbidimetrijske metode su najzastupljenije (96%),
dok je udio kromatografije na kolonama gotovo zanema-
riv (4%).

ly inadequate number of results for some analytical met-
hods/instruments (one or two results in every survey).
EQA results for hormones and tumor markers in 2008 and
first half of 2009 showed unacceptable high overall varia-
bility (all analytical methods/instrument), expressed as
coefficient of variation (KV), for TSH (13.9%), T3 (12.9%),
FT4 (27.2%) and FT3 (27.4%). The average variability in
three surveys for tumor markers was 8.1% for PSA, 11.2%
for CA15-3, 11.3% for AFP, 11.5% for CEA, 13.6% for CA-125
and 26.9% for CA19-9.

Due to significant heterogeneity of immunochemical
analytical methods and instruments participating in EQA
surveys for hormones and tumor markers (and statisti-
cally inadequate number of results for most of them as
a consequence), the results of these surveys were not ta-
ken into account for overall scoring of laboratory achie-
vement of analytical quality goals.

e-mail: koraljka.duric@sunce.hr

ZR2-5

External Quality Assessment for hemoglobin
A1c(2005-2009)

Vucic Lovrenci¢ M1, Bozicevic ST, Jureti¢ D2

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

2Croatian Society of Medical Biochemists, Zagreb, Croatia

External quality assessment (EQA) for hemoglobin Alc
determination was implemented in Croatia in 2005.
Regarding well-known controversies within an unfinished
global hemoglobin Alc harmonization project, we aimed
this EQA module within the Croatian Society of Medical
Biochemists EQAS as a tool to obtain as high degree of
result harmonization as possible, by using inter-laborato-
ry comparisons of analytical quality.

Commercially available liophylizates with declared target
values according to both IFCC and NGSP reference syste-
ms for a large number of methods/reagents were selec-
ted as control materials.

28 laboratories participated in the first EQA-cycle at the
end of 2005. 3, 2, 2 and 1 cycle(s) were conducted in 2006,
2007, 2008 and 2009 (sofar), respectively.

Average number of participants/cycle showed a conti-
nuous increase (29, 34, 36 and 44 in 2006, 2007, 2008 and
2009, respectively).

Immunoturbidimetric methods are the most common
(96%), whereas an almost negligible proportion of colu-
mn-chromatograpy (4%) was reported.
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Kvaliteta odredivanja, procijenjena prema prema kriteri-
jima ERL (engl. European Reference Laboratory for Glyco-
hemoglobin) programa takoder pokazuje kontinuirano
unapredenje: Udio laboratorija ciji rezultati imaju losa/ili
neprihvatljiva odstupanja od ciljnih vrijednosti, s pocet-
nih 25% smanjivao se iz godine u godinu: 22% (2006.),
15% (2007.), 11% 2008.) do 7% u 1. ciklusu 2009.g.
Rezultati potvrduju opravdanost pokretanja vanjske
kontrole kvalitete za hemoglobin Alc i podupiru daljnje
aktivnosti na unapredenju kvalitete i klinicke dostupnosti
i iskoristivosti hemoglobina Alc kao klju¢nog laboratorij-
skog parametra za procjenu kontrole glikemije u bolesni-
ka sa Secernom bolescu.

e-posta: vucic@idb.hr

ZR2-6

Osvrt na ocjenu analtickih zahtjeva u
vanjskoj procjeni kvalitete HDMB-a

Flegar-Mestric Z', Jureti¢ D?

1Zavod za klini¢ku kemiju, Klini¢ka bolnica Merkur, Zagreb
2Hrvatsko drustvo medicinskih biokemicara, Zagreb

Organizator programa medulaboratorijskih usporedbi
odgovoran je za oblikovanje sheme programa, pomo¢ la-
boratorijima u analizi neprihvatljivih rezultata, izvjeStava-
nje o dobivenim rezultatima koje mora ukljuciti: tumace-
nje ciljnih vrijednosti, nacin evaluacije rezultata, graficki
prikaz dobivenih rezultata, te kontinuirano pracenje re-
zultata svakog pojedinog laboratorija uCesnika. Danas se
organizatori vanjske kontrole kvalitete susre¢u s brojnim
novim izazovima vezano uz nove nacionalne zakonske re-
gulacije i zahtijeve za analitickom kvalitetom vezano uz
pokretanje globalne harmonizacije u podrugje klinicke
kemije, postupke akreditacije i uvodenje europske direkti-
ve za in vitro dijagnostiku ,European Directive 98/79/EC",
u kojoj su i zahtjevi za iskazivanje sljedivosti kalibratora
i kontrolnih materijala kroz dostupne referentne mjerne
postupke i /ili referentne materijale viseg reda.

Prema novom prihvacenom standardu za organizatore
medulaboratorijskih usporedbi ISO/IEC 17043 - Confor-
mity Assessment-General requirements for PT, kada god
je to moguce organizator mora osigurati kontrolne mate-
rijale s utvrdenim ciljnim vrijednostima (engl. assigned va-
lue) za koje je poznata sljedivost do referentnih materija-
la viseg reda. Samo u slu¢aju nestandardiziranih metoda,
kao 5to je to u velikom broju koagulacijskih pretraga, ka-
da takovi kontrolni materijali nisu dostupni, kao ciljne vri-
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A continuous improvement in quality has been observed
by using criteria defined in the ERL (European Reference
Laboratory for Glycohemoglobin) Programme. A propor-
tion of the laboratories reporting results with bad/una-
cceptable deviations fom target values decreased from
25% at the beginning to 22%, 15%, 11% and 7% in the
2006, 2007, 2008 and first cycle in 2009, respectively.
These results confirm the validity of implementation of
EQA for hemoglobin Alc and support further activities ai-
med to improve quality, as well as clinical availability and
utilization of hemoglobin Alc as a key laboratory para-
meter for the glycemic control evaluation in diabetic pa-
tients.

e-mail: vucic@idb.hr

ZR2-6

Review on quality requirements in Croatian
EQA schemes

Flegar-Mestric Z', Jureti¢ D?

"Institute of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia
2Croatian Society of Medical Biochemists, Zagreb, Croatia

Organizer of interlaboratory comparison program is res-
ponsible for design of the scheme, for help provided to
laboratories in analysis of unacceptable results, for repor-
ting about obtained results that must include: target va-
lue interpretation, result evaluation method, plot of ob-
tained results and continuous monitoring of result from
each individual participating laboratory. Nowadays, the
EQA organizers encounter numerous challenges related
to new national law regulations and analytical quality
requirements regarding global harmonization of clinical
chemistry, accreditation procedures and introducing the
European directive for in vitro diagnosis ,European Direc-
tive 98/79/EC". This directive also includes requirements
for expressing traceability of calibrator and control mate-
rial by available reference measuring procedures and/or
reference materials of higher order.

According to the new accepted standard for organizers of
interlaboratory comparisons ISO/IEC 17043 — Conformity
Assessment-General requirements for PT, the organizer
needs, whenever possible, to assure control materials wi-
th known target values (assigned values) and known tra-
ceability to the higher order reference materials. Only in
case of non-standard methods, like in many coagulation
tests such control materials are not available, so in that
case we can take mean group results as target values ac-
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jednosti mogu se koristiti srednje vrijednosti grupe pre-
ma primijenjenim analitickim metodama ili analitickim
sustavima (engl. consensus value).

U programu nacionalne procjene kvalitete rada medicin-
sko-biokemijskih laboratorija u Hrvatskoj, kao ciljne vri-
jednosti rezultata laboratorijskih pretraga definirane su
srednje vrijednosti grupe + 2SD, prema razli¢itim meto-
dama (engl. consensus value). Cilj Povjrenstva za vanjsku
procjenu kvalitete Hrvatskog drustva medicinskih bioke-
micara (HDMB) je u Sto vecoj mjeri uskladiti nacin proc-
jene dobivenih rezultata s medunarodno prihvacenim
kriterijima, $to znadi omoguditi primjenu i takovih kont-
rolnih uzoraka za koje e biti poznata sljedivost prema re-
ferentnim materijalima viseg reda, te iskazana ciljna vri-
jednost s pripadnom mjernom nesigurnoscu.

Za ocjenu prihvatljivosti rezultata laboratorijskih pretraga
laboratorija ucesnika koristit ¢e se, kao i do sada, medu-
narodno prihvacen hijerarhijski pristup analitickim ciljevi-
ma kvalitete koji uz mjeriteljske principe ukljucuje biolos-
ku varijaciju, dijagnosticke potrebe i klinicku korisnost.

U opisanom sustavu zadaca medicinsko-biokemijskih la-
boratorija je osiguravati rezultate laboratorijskih mjerenja
koji su pouzdani i usporedivi na medunarodnoj razini, zas-
to je neophodno provoditi stalne edukacijske aktivnosti i
podizati razinu mjeriteljske svjesti u ¢emu je vrlo znacajan
doprinos programa medulaboratorijskih usporedbi.

e-posta: zlata.mestric@zg.t-com.hr

ZR2-7

Poslijeanaliticka faza kao modul u
nacionalnom programu vanjske procjene
kvalitete rada medicinsko-biokemijskih
laboratorija

Jureti¢ D

Hrvatsko drustvo medicinskih biokemicara, Zagreb

Primjenom odgovarajuc¢ih programa za obradu podata-
ka vanjske procjene rada, koji osim rezultata moraju sad-
rzavati takoder podatke o analitickim metodama i anali-
tickim sustavima koje laboratoriji koriste, omogucuje se
prepoznavanje uzroka medulaboratorijske varijabilnosti
i dobiva uvid u uvjete rada svakog laboratorija. Iz toga
proizlazi i vaznost nacionalnog programa vanjske kont-
role, koji se neprestano nadopunjava i osuvremenjuje u
skladu s internacionalnim preporukama i tako sluzi kao
osnova za uvodenje novih tehnologija i preporuka u svim
fazama rada medicinsko-biokemijskog laboratorija te nji-
hovu stalnu provjeru.

cording to applied analytical methods or systems (con-
sensus values).

In national external quality assessment scheme for medi-
cal biochemical laboratories in Croatia target values of la-
boratory test results are defined as mean target values of
the group + 2SD according to different methods (consen-
sus value). The goal of the Committee for External Quali-
ty Assessment of Croatian Society of Medical Biochemists
(CSMB) is to harmonize as much as possible the way of
result assessment with internationally accepted criteria,
what means, to enable application of such control sam-
ples with known traceability to higher order reference
materials and expressed target value with appropriate
measuring uncertainty.

For acceptability evaluation of participating laboratories’
test results we shall continue to implement internatio-
nally accepted hierarchical approach to analytical quali-
ty goals which include metrological principles, biological
variation, diagnostic needs and clinical usefulness.

The task of medical biochemical laboratories in described
system is to provide test results that are reliable and com-
parable on the international level. Therefore, it is essent-
ial to conduct continuous educational activities and put
the metrological consciousness on a higher level, what
the program of interlaboratory comparisons can contri-
bute to.

e-mail: zlata.mestric@zg.t-com.hr

ZR2-7

Postanalytical phase as a modul in the
national External Quality Assessment
scheme for medical-biochemistry
laboratories

Jureti¢ D

Croatian Society of Medical Biochemists, Zagreb, Croatia

Sources of interlaboratory variability could be recognized
by application of appropriate programs for the evalua-
tion of external quality assessment (EQA) data which in-
clude results of medical biochemistry laboratories as well
as details on analytical methods and analytical systems
used. Therefore, it is important that EQA schemes exist
on the national level and that their organization could
be improved continuously according to the international
recommendations. Furthermore, EQA programs could
provide the basis for the introduction and continuously
monitoring of modern technology and new recommen-
dations in all phases of the laboratory work.
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Znacajan doprinos povecanju stupnja medulaboratorij-
ske usporedivosti ucinjen je kroz projekt ,Harmonizacija
laboratorijskih rezultata” u suradnji Hrvatske komore me-
dicinskih biokemicara, Zavoda za klinicku kemiju Klini¢ke
bolnice Merkur kao Referentnog centra Ministarstva zdra-
vstva za izradu referentnih intervala iz podru¢ja opée me-
dicinske biokemije i Hrvatskog drustva medicinskih bio-
kemicara kao organizatora nacionalnog programa vanj-
ske procjene kvalitete. Cilj projekta je bio povecati anali-
ticku i klini¢cku usporedivost rezultata izmedu laboratorija
primarne, sekundarne i tercijarne zdravstvene zastite u
Hrvatskoj. Na osnovu podataka vanjske procjene kvalite-
te od 1998. do 2003. ustanovljeno je da se moraju revidi-
rati neke od preporucenih metoda kako bi se omogucila
klinicka usporedivost rezultata kroz primjenu jedinstve-
nih referentnih intervala.

Realizacijom navedenih programa harmonizacije labora-
torijskih metoda i pripadnih referentnih intervala stekli su
se preduvjeti za prosirenje nacionalnog programa vanj-
ske procjene kvalitete rada na izvananaliti¢cku fazu.
Prosirenjem nacionalnog programa vanjske procjene
kvalitete rada na poslijeanaliticku fazu oblikovanja nala-
za kao kona¢nog dokumenta analitickog procesa u 212
medicinsko-biokemijskih laboratorija u Hrvatskoj, a teme-
liem preporuka u dokumentu , Harmonizacija laboratorij-
skih nalaza u podrucju opce, specijalne i visokodiferentne
medicinske biokemije. Priru¢nik HKMB, Medicinska nakla-
da-Zagreb, 2007. dobit e se podaci potrebni za standar-
dizaciju i tog dijela rada medicinsko-biokemijskog labo-
ratorija.

Harmonizacija u dijelu izvjeStavanja o rezultatima labo-
ratorijskih analiza — poslijeanaliticka faza, kao kona¢nog
dokumenta analitickog procesa temelji se na preporuka-
ma IFCC-a i IUPAC-a (A Proposal for an IUPAC-IFCC Recom-
mendation. Syntax and Semantic Rules for Quantities and
Units in Clinical Laboratory Sciences 1993: stage 1, draft
4.) te zahtjevima akreditacijske norme za medicinske la-
boratorije HRN EN ISO 15189:2006.

Kako usporedivost rezultata laboratorijskih analiza ovisi
o standardizaciji svih faza laboratorijskog procesa, pro-
grami vanjske procjene kvalitete rada medicinsko-bio-
kemijskih laboratorija u dijelu izvananaliti¢cke faze treba-
ju obuhvacati i predanaliticku fazu koja je izvor najveceg
broja laboratorijskih pogresaka i time dati cjelovit uvid u
aktualno stanje struke s ciljem stalnog poticanja pobolj-
$anju stru¢nog rada i podizanju kvalitete rada medicinsko
-biokemijskih laboratorija kako na nacionalnoj tako i na
medunarodnoj razini.

e-posta: dubravka.juretic09@gmail.com
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In Croatia, a great impact on the increase of interlabora-
tory comparison has been done by the project on harmo-
nization of laboratory results organized in collaboration
of the Croatian Chamber of Medical Biochemists, Institute
of Clinical Chemistry Clinical Hospital Merkur as a referen-
ce center of the Ministry of Health for the determination
of the reference intervals in the field of general medical
biochemistry and the Croatian Society of Medical Bioc-
hemists as the organizer of the EQA schemes for medical
biochemistry laboratories. The goal of the project was to
improve analytical and clinical comparability of the re-
sults between the medical biochemistry laboratories on
primary, secondary and tertiary levels. According to the
evaluation of the EQA results in the period from 1998 to
2003, it was obvious that some of the previously recom-
mended analytical methods have to be revised to enable
clinical comparison of the laboratory results through ap-
plication of common reference intervals.

Due to the implementation of the mentioned harmoni-
zation program in the field of laboratory methods and
common reference intervals, prerequisites are achieved
for the introduction of extra-analytical phases in the na-
tional EQA program.

Goal of the post-analytical phase as a module in the na-
tional EQA scheme is to analyze the laboratory reports as
a final documents prepared by 212 medical biochemistry
laboratories in Croatia according to the recommendatio-
ns shortly presented in the document on harmonization
of laboratory reports in the field of general, special and
very sophisticated medical biochemistry analysis, issued
by the Croatian Chamber of Medical Biochemists 2007.
Harmonization in the field of laboratory results reporting
- post-analytical phase as a final document of the ana-
lytical process is based on IFCC and IUPAC recommen-
dations (A Proposal for an [IUPAC-IFCC Recommendation.
Syntax and Semantic Rules for Quantities and Units in Cli-
nical Laboratory Sciences 1993: stage 1, draft 4.) and on
the requirements for the accreditation of medical labora-
tories (HRN EN I1SO 15189:2006.).

Due to the fact that comparability of the laboratory ana-
lyses depends on the standardization of all phases of the
laboratory work, EQA programs for medical biochemistry
laboratories have to include also pre-analytical phase as
a source of the significant number of laboratory errors.
Then it will be possible to gain the complete insight in
the state of the art of the medical biochemistry profes-
sion with the goal to permanently improve the quality of
medical biochemistry laboratories on the national as well
as international level.

e-mail: dubravka.juretic09@gmail.com
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