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Sazetak

Uvod: Monoklonska antitijela koriste se za otkrivanje antigena u serumu koji
su povezani sa specificnim zlocudnim oboljenjima. Ti su tumorski biljezi naj-
korisniji za pracenje odgovora na terapiju i otkrivanje ranog recidiva, medu-
tim, rezultati dobiveni razlicitima analizama razlikuju se te promjena metode
tijekom pracenja moZe biti uzrokom problema. Cilj ove studije bio je provesti
analiticku evaluaciju usporedivosti analiza za tumorske biljega CA19-9, CEA i
AFP na dva razli¢ita automatizirana kemijska analizatora.

Materijali i metode: Koncentracije CA19-9, CEA i AFP su odredene na ana-
lizatorima Vitros ECi (Ortho Clinical Diagnostics, Johnson & Johnson, Buckin-
ghamshire, V. Britanija) i Cobas e 411 (Hitachi High Technologies Corporation,
Tokyo, Japan). Korelacija medu metodama ispitana je na 38 uzoraka seruma
za CA19-9 i AFP te 39 uzoraka seruma za CEA.

Rezultati: Vrijednosti komercijalnih kontrolnih uzoraka bile su unutar raspo-
na navedenih od proizvodaca za sve tumorske biljege ukljucene u istraZivanje
na oba analizatora. Najvece odstupanje od deklariranih kontrolnih vrijednosti
nadene su za CA19-9 na analizatoru Vitros ECi te za AFP na analizatoru Cobas
e411. Visoka je korelacija utvrdena medu metodama za sva triispitana tumor-
ska biljega (r= 0,978 za CA19-9; r = 0,995 za CEA, ter = 0,999 za AFP). Nagib i
odsjecak na osi Y iznosili su 1, odnosno 0, samo za usporedbenu analizu AFP.
Zakljucak: Rezultati istraZivanja pokazali su najbolje podudaranje vrijednos-
ti za AFP dobivene na dva ispitana analizatora za imunoanalize. Bez obzira na
snazne korelacije, regresija po Passing-Babloku ukazala je na nizu usporedi-
vost dviju imunoanaliza za CEA i CA19-9.

S obzirom da su rezultati studije potvrdili zapaZanja iz svakodnevnog rutin-
skog rada, za svakoga je pacijenta od najvece vaznosti da ga se prati primje-
nom iste imunoanalize i reagensa na istom analizatoru.
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Abstract

Introduction: Monoclonal antibodies are used to detect serum antigens
associated with specific malignancies. These tumor markers are most useful
for monitoring response to therapy and detecting early relapse, but results
obtained by different assays vary, and a change of method during follow-up
may cause problems. The aim of our study was to perform the analytical eva-
luation of the inter-assay comparability for tumor markers CA19-9, CEA and
AFP on two different automated chemistry analyzers.

Materials and methods: CA19-9, CEA and AFP concentrations, using Vitros
ECi (Ortho Clinical Diagnostics, Johnson and Johnson, Buckinghamshire, UK),
and Cobas e 411 (Hitachi High Technologies Corporation, Tokyo, Japan) immu-
noassay analyzers, were determined. Between-method correlation was studied
in 38 serum samples for CA19-9 and AFP and 39 serum samples for CEA.

Results: The values of commercial controls were within the range declared
by the manufacturer for all tumor markers included in the study on both ana-
lyzers. The highest deviation from the declared control values was found for
CA19-9 on Vitros ECi and for AFP on Cobas 411 analyzer. High correlation was
found between methods for all of three tumor markers studied (R = 0.978 for
CA19-9; R = 0.995 for CEA and R = 0.999 for AFP). Passing-Bablok regression
slope and y-axis intercept included 1and 0 only for AFP comparative assays.

Conclusion: Study results showed the best compliance of values for AFP ob-
tained on two studied immunoassay analyzers. Regardless of high correla-
tions, Passing-Bablok regression indicated lower comparability between two
immunoassays for CEA and CA19-9.

As the study results confirmed the observations from daily routine, it is of
utmost importance for individual patients to be monitored using the same
immunoassay and reagents on the same analyzer.
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Uvod Introduction

Tumorski se biljezi koriste za procjenu rizika karcinoma,
rano otkrivanje bolesti, probir, dijagnozu, prognozu i
predvidanje uspjesnosti terapije te otkrivanje recidiva ili
pra¢enje napredovanja bolesti. Ne postoji, medutim, tu-
morski biljeg koji bi bio dovoljno specifican i osjetljiv za
probiranje zdrave populacije. Monoklonska se antitijela
koriste za odredivanje specifitnog antigena u serumu, ko-
jeg stvaraju tumorske stanice ili stanice koje induciraju tu-
morske stanice domacina (1).

Karcinoembrionalni antigen (CEA) je po prvi put opisan
prije vise od tri desetlje¢a kad je njegova prisutnost doka-
zana u fetalnom crijevnom tkivu te u tumorima probav-
nog sustava. CEA je nadalje otkriven u krvotoku bolesnika
i prepoznat kao serumski biljeg kolorektalnog karcinoma.
lako se taj tumorski biljeg ne preporuca kao pretraga pro-
biranja na kolorektalni karcinom, prijeoperacijska kon-
centracija CEA u serumu je korisna za dijagnozu i progno-
zu recidiva te prezivljenja bolesnika s kolorektalnim karci-
nomom. Koncentracije CEA u serumu rastu s napredova-
njem bolesti (2,3).

Ugljikohidratni antigen 19-9 (CA19-9) je najvredniji kao
serumski biljeg karcinoma gusterace i Zuci, no njegove se
povisene koncentracije pojavljuju i u nekoliko drugih zlo-
¢udnih oboljenja probavnog sustava (npr. karcinoma ze-
luca, jetre, dojke, pluca, te u kolorektalnim i ginekoloskim
karcinomima). Povisene se koncentracije mogu, medutim,
pojaviti i u benignim bolestima. Koncentracije CA19-9 u
serumu su povisene u 70-90% bolesnika s karcinomom
gusterace te odrazavaju opterecenje tumorom, a visoke
koncentracije povezane su s nepovoljnim ishodom. Posli-
jeterapijsko pracenje koncentracija biljega pruza informa-
ciju o odgovoru na terapiju i o recidivu (3-5).
Alfa-fetoprotein (AFP) je biljeg hepatocelularnog karci-
noma. Koristi se za dijagnozu, prognozu, te otkrivanje re-
cidiva bolesti, pracenje terapije, kao i probir populacije
s visokim rizikom razvoja hepatocelularnoga zlo¢udnog
oboljenja (1,6). Izmjerena koncentracija tumorskih biljega
ovisi o njihovoj bioloskoj i analiti¢koj varijaciji (7,8). Upora-
ba reagensa razli¢itih proizvodaca moze rezultirati razlici-
tim rezultatima pretraga za isti uzorak, ¢ak i ako je meto-
da odredivanja ista (ukljucujuci uporabu standardiziranih
antitijela). To moze dovesti do pogreSnog tumacenja re-
zultata. Zbog tih se razloga, kod odredivanja koncentra-
cije tumorskih biljega moraju ispuniti zahtjevi kvalitete, a
uz rezultate treba navesti mjernu metodu. Ako je metodu
potrebno promijeniti, preporuca se istodobno mjerenje
koristenjem obiju metoda (4,9,10).

Cilj ovog istrazivanja bio je provesti analiti¢cku evaluaciju
usporedivosti analiza za tumorske biljege CA19-9, CEA i
AFP na dva razli¢ita automatizirana kemijska analizatora.
Rezultati su dobiveni na analizatorima Vitros ECi (Ortho
Clinical Diagnostics, Johnson & Johnson, Buckinghamshi-

Tumor markers are used for the cancer risk estimation,
early detection of the disease, screening, diagnosis,
prognosis, prediction of therapy success and detecting
the recurrence or monitoring progression of the disease.
However, there is no tumor marker sufficiently specific
and sensitive for healthy population screening. Monoc-
lonal antibodies are used for determination of specific
serum antigen, produced by the tumor cells or cells indu-
ced by host tumor cells (1).

Carcinoembryonic antigen (CEA) was first described
more than three decades ago, when its presence was
demonstrated in fetal gut tissue and in tumors from gas-
trointestinal tract. Subsequently, CEA was detected in the
circulation of patients and recognized as a serum marker
for colorectal cancer. This tumor marker has not been ad-
vocated as a screening test for colorectal cancer; howe-
ver a preoperative CEA serum level is useful for diagnosis
and prognosis of recurrence and survival in colorectal
cancer patients. The levels of CEA increased with increasi-
ng tumor stage (2,3).

Carbohydrate antigen (CA) 19-9 is most valuable as a se-
rum marker for pancreatic and biliary cancer, but increa-
sed concentrations occur in several other Gl malignancies
(e.g. gastric, colorectal, liver cancer and also in breast,
lung, and gynaecological cancers). However, elevated
levels may also occur in benign diseases. Serum CA 19-9
concentrations are elevated in 70-90% of patients with
pancreatic cancer; the concentrations reflect tumor bur-
den and high concentrations are associated with adverse
outcome. Post-therapeutic monitoring of marker levels
provides information on treatment response and recur-
rence (3-5).

Alfa-fetoptotein (AFP) is a hepatocellular carcinoma
marker. It is used for the diagnosis, prognosis, detecting
recurrence of the disease, monitoring of therapy as we-
I as for high-risk population screening for development
of hepatocellular malignancy (1,6). The concentration of
tumor markers depends on the biological and analytical
variation (7,8). Using the reagents from different manu-
facturers can result in a different test result in the same
sample, even if the method of determination is the same
(including the use of standardized antibodies). That can
lead to the wrong interpretation of the results. Due to
these reasons, when determining the concentration of
tumor markers, quality requirements must be fulfilled,
and the method of determination must be reported wi-
th the results. If the method of determination needs to
be changed, it is recommended to perform simultaneous
determination, using both methods (4,9,10).

The aim of our study was to perform the analytical eva-
luation of the inter-assay comparability for tumor marke-
rs CA19-9, CEA and AFP on two different automated che-
mistry analyzers. Results were obtained on the analyzers
Vitros ECi (Ortho Clinical Diagnostics, Johnson and Joh-
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re, V. Britanija) i Cobas e 411 (Hitachi High Technologies
Corporation, Tokyo, Japan).

Materijali i metode

Materijali

Usporedba metoda provedena je koristedi rutinske uzor-
ke pacijenata koji su analizirani radi standardne dijagnos-
ticke obrade u bolnici; ispitano je 38 uzoraka seruma na
CA19-9 i AFP te 39 uzoraka na CEA. Uzorci su potjecali od
hospitaliziranih bolesnika s klinickom sumnjom ili potvr-
denom dijagnozom gastrointestinalnih karcinoma koji su
primljeni u Klinicki zavod za nuklearnu medicinu Klinicke
bolnice Dubrava u razdoblju od 21. 3. do 31. 3. 2009. godi-
ne. Svaki je serum podijeljen u dva alikvota odmah nakon
centrifugiranja: jedan za odredivanje koncentracije bilje-
ga na analizatoru Vitros ECi u Klinickom zavodu za nuk-
learnu medicinu Klinicke bolnice Dubrava, a drugi za mje-
renje koncentracije biljega na analizatoru Cobas e 411 u
Klinickom zavodu za laboratorijsku dijagnostiku Klini¢ke
bolnice Dubrava. Serumi su dobiveni nakon centrifugira-
nja uzoraka krvi 10 minuta na 1006 x g u centrifugi Hetti-
ch Rotina 35 R (Hettich, Tuttlingen, Njemacka). Osim anali-
ziranja uzoraka na analizatoru Vitros ECi, dobivene su vri-
jednosti kontrolnih uzoraka za CEA i AFP nakon imunoa-
nalize BioRad, Lypochek Immunoassay Plus (Bio-Rad Labo-
ratories, Marnes-la-Coquette, France; kontrolni broj serije
40200 - razine 1, 2 i 3). Za CA19-9 koristene su kontrole Vit-
ros Immunodiagnostic Product Oncology Controls (Ortho
Clinical Diagnostics, High Wycombe, V. Britanija, kontrolni
broj serije 220). Uz analizu uzoraka na analizatoru Cobas e
411 dobivene su vrijednosti kontrolnih uzoraka PreciCon-
trol Tumor Marker (Roche Diagnostics GmbH, Mannheim,
Njemacka; razine 1 i 2; kontrolni broj serije 150568).

Metode

Koncentracije tumorskih biljega u serumu i kontrolnih
uzoraka odredene su na analizatoru Vitros ECi kemilumi-
niscencijskom analizom (imunometrijskom), a na analiza-
toru Cobas e 411 elektrokemiluminiscencijskom analizom
prema uputama proizvodaca.

Kontrolni su uzorci ispitani svakog dana tijekom 10 dana
koliko je trajala studija.

Analiti¢cka neto¢nost prikazana je kao sistemska pogreska
(%), a nepreciznost iz dana u dan kao koeficijent varijacije
CV (%).

Zahtjevi kvalitete (kriteriji prihvatljivosti) za sve analize
postavljeni su prema Westgardovim pravilima (na temelju
bioloskih varijacija).

Referentni intervali koje navodi proizvodac iznosili su:
0-31,3 kIU/L za CA19-9, 0-6,5 pg/L za CEA, te 0-7 pg/L za
AFP na analizatoru Cobas e 411, te 0-37 kIU/L zar CA19-9,
0-5 pg/L za CEA te 0-7,51 pg/L za AFP na analizatoru Vit-
ros ECi.
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nson, Buckinghamshire, UK) and the Cobas e 411 (Hitachi
High Technologies Corporation, Tokyo, Japan).

Materials and methods

Materials

Methods comparison was conducted using routine pa-
tient samples analyzed for the purpose of the standard
diagnostic work-up in our hospital. 38 sera samples for
CA19-9 and AFP, and 39 sera samples for CEA. The tested
samples were from hospitalized patients with clinical sus-
picion or confirmed diagnosis of gastrointestinal carcino-
mas admitted to the Department of Nuclear Medicine,
Dubrava University Hospital in the period of March 215t to
March 315t 2009. Each serum was divided into two aliquo-
ts immediately after centrifugation — one to determine
the concentration of markers on the Vitros ECi analyzer at
the Department of Nuclear Medicine, Dubrava University
Hospital, and the other to determine the concentration
of the markers on Cobas e 411 analyzer at Clinical De-
partment for Laboratory Diagnostics, Dubrava Univer-
sity Hospital. Sera were obtained after centrifuging at
1006 x g for 10 minutes in Hettich Rotina 35 R (Hettich,
Tuttlingen, Germany) centrifuge. In addition to analyzi-
ng the samples on Vitros ECi analyzer, values of BioRad,
Lypochek Immunoassay Plus (Bio-Rad Laboratories, Mar-
nes-la-Coquette, France; Control lot 40200 - Level 1, 2
and 3) control samples were obtained for CEA and AFP.
For CA19-9, Vitros Immunodiagnostic Product Oncology
Controls (Ortho Clinical Diagnostics, High Wycombe, UK;
Control lot 220) were obtained. In addition to analyzing
the samples on Cobas e 411 analyzer, values of control
samples PreciControl Tumor Marker (Roche Diagnostics
GmbH, Mannheim, Germany; Level 1 and 2; Control lot
150568) were obtained.

Methods

Concentrations of tumor markers in sera and control
samples were determined on the Vitros Eci analyzer with
chemiluminiscence assay (imunometric) and on the Co-
bas e 411 analyzer with electrochemiluminiscence assay
according to the manufacturer instructions.

Control samples were tested every day during the 10 days
study period.

Analytical inaccuracy was shown as bias (%) and day-to-
day imprecision as coefeicient of variation CV (%).

Quality requirements for the tests were stated according
to Westgard rules (derived from biological variations).

Expected ranges provided by the manufacturer were as
follows: 0-31.3 kIU/L for CA 19-9, 0-6.5 pg/L for CEA and
0-7 pg/L for AFP for Cobas e 411 analyzer and 0-37 klU/L
for CA 19-9, 0-5 ug/L for CEA and 0-7.51 pg/L for AFP for
Vitros ECi analyzer.
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Statisticka analiza

Za kontrolne uzorke izraCunata je srednja vrijednost, mi-
nimalna i maksimalna vrijednost, kao i koeficijent varijaci-
je te sistemska pogreska.

Za ispitivane uzorke bolesnika izracunat je medijan, mini-
malna i maksimalna vrijednost te 95%-tni interval pouz-
danosti.

Odredena je korelacija izmedu rezultata za CA19-9, CEA
i AFP te izracunat Spearmanov koeficijent korelacije. Ra-
zina znacajnosti postavljena je na P < 0,01. Regresija po
Passing-Babloku koristena je za usporedbu metoda za
svaki tumorski biljeg, uklju¢ujuci i Cusumov test linear-
nosti. Statisticka analiza provedena je pomocu program-
ske podrske MedCalc 10.1.2.0 (MedCalc, Mariakerke, Bel-
gium).

Rezultati

Izmjerene vrijednosti komercijalnih kontrolnih uzoraka
bile su unutar raspona kojega preporuca proizvodac. Re-
zultati nepreciznosti iz dana u dan te sistemske pogres-
ke bili su unutar raspona pozeljnih specifikacija dobive-
nih prema bioloskim varijacijama. Navedene i izmjerene
vrijednosti kontrolnih uzoraka kao i sistemska pogreska i
CV% nepreciznosti iz dana u dan prikazane su u tablica-
ma1.i2.

TasLicA 1. Usporedba izmjerenih i zadanih vrijednosti komerci-
jalnih kontrolnih uzorkaka za CEA, AFP i CA19-9 na analizatoru
Vitros ECi

Comparison ofimmunoassays for CA19-9, CEA and AFP

Statistical analysis

Mean, minimal and maximal measured values, as well as
the coefficient of variation and bias, were calculated for
control samples.

Median value, 95% Cl, minimal and maximal value were
calculated for tested samples.

Correlation of CA19-9, CEA and AFP results was prefor-
med and Spearman correlation coefficient was calcula-
ted. The level of significance was set at P < 0.01. Passing-
Bablok regression was used for method comparison for
each tumor marker, including the Cusum test for linearity.
Statistical analysis was performed using MedCalc 10.1.2.0
software (MedCalc, Mariakerke, Belgium).

Results

The measured values of commercial control samples we-
re within the range recommended by the manufacturer.
Results of the day-to-day imprecision and bias were in
the range of desirable specificiations derived from biolo-
gical variations. Declared and measured values of control
samples, as well as their bias and CV% from day-to-day
imprecison are presented in the Tables 1 and 2.

TasLE 1. Comparison of the declared values of commercial con-
trol samples for CEA AFP and CA 19-9 on Vitros ECi analyzer wi-
th the obtained values

Vitros Bio-Rad Level 2 Control Bio-Rad Level 3 Control
ECi LOT 40202 LOT 40203
N=10 N=10
Measured CV % Bias% Declared Measured CV % Bias% Declared Measured CV% Bias%
value value value value value
mean mean mean mean mean
(range) (range) (range) (range) (range)
CEA 1.5 3.8 6.2 21 21.7 8.0 3.3 42 443 4.0 5.5
(ng/L) (1.4-1.7) (16-26) (20.6-23.2) (32-52) (42.3-46.3)
AFP 17.8 3.7 4.8 89.4 83.9 6.0 6.0 159 162 2.8 2.0
(ng/L) (16.8-19.1) (69.7-109) (58.9-89.4) (124-194) (151-171)
Product Oncology Controls Level 1 Product Oncology Controls Level 2 Product Oncology Controls Level 3
LOT 220 LOT 220 LOT 220
N=10 N=10 N=10
CA19-9 Declared Measured CV % Bias% Declared Measured CV % Bias% Declared Measured CV % Bias%
(kIU/L) value value value value value value
mean mean mean mean mean mean
(range) (range) (range) (range) (range) (range)
18.1 19.2 6.2 6.1 84.6 91.8 4.1 8.5 287 291.8 3.2 1.7
(14.6-21.6) (18.4-20.5) (68.1-101) (86.1-107) (231-343) (278-306)
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TaBLIcA 2. Usporedba izmjerenih i zadanih vrijednosti komerci-
jalnih kontrolnih uzorkaka za CEA, AFP i CA19-9 na analizatoru
Cobas e 411 s

Comparison ofimmunoassays for CA19-9, CEA and AFP

TasLE 2. Comparison of the declared values of commercial con-
trol samples for CEA, AFP and CA19-9 on Cobas e411 analyzer
with the declared values

Cobas e411 PreciControl TM 1 PreciControl TM 2
LOT 150568 LOT 150568
N=10 N=10
Declared Measured Declared Measured
cv . cv .
value value % Bias% value value % Bias%
mean (range) mean (range) ° mean (range) mean (range) °
CEA (pg/L) 5.9 (4.7-7.2) 5.9 (5.2-7.1) 3.1 0 55.6 (43.9-67.3) 56.1 (51.1-65.6) 3.1 0.9
AFP (pg/L) 11.1 (8.77-13.4) 10.7 (8.9-12.9) 47 3.6 87.5 (74.1-100.0) 87.3(77.9-90.3) 3.5 5.7
CA 19-9 (kIU/L)  20.4 (14.9-25.9) 20.4 (16.0-23.7) 5.5 0 88.8 (70.2-107) 88.4 (73.8-99.7) 4.5 0.5

Najvece je odstupanje od navedenih kontrolnih vrijed-
nosti nadeno za CA19-9 na analizatoru Vitros ECi, te za
AFP na analizatoru Cobas e 411. Ukupna opisna statisti-
ka prikazana je u Tablici 3. Koeficijenti korelacije za kon-
centracije tumorskih biljega dobiveni iz uzoraka ispitanih
na uredajima Vitros ECi i Cobas e411 iznosili su: 0,978 za
CA19-9, zatim 0,995 za CEA, te 0,999 za AFP (P < 0,001).

Cusumov test linearnosti koji je proveden u sklopu regre-
sije po Passing-Babloku pokazao je da nije bilo znacajnog
odstupanja od linearnosti (P > 0,01). Rezultati regresije po
Passing-Babloku za CEA, AFP i CA19-9 prikazani su na sli-
kama 1., 2. i 3. te u tablici 4.

TaBLica 3. Opisna statistika dobivenih vrijednosti uzoraka bo-
lesnika za sve ispitane tumorske biljege

The highest deviation from the declared control values
was found for CA19-9 on Vitros ECi and for AFP on Cobas
e 411 analyzer. Overall descriptive statistics is presented
in Table 3. Correlation coefficients of tumor markers con-
centrations obtained in the tested samples on Vitros ECi
and Cobas e 411 were as follows: 0.978 for CA 19-9, 0.995
for CEA and 0,999 for AFP (P < 0.001).

The Cusum linearity test performed on Passing-Bablok
regression showed that there was no significant devia-
tion from linearity (P > 0.01). Passing-Bablok regression
results for CEA, AFP and CA 19-9 are shown in Figures 1, 2
and 3 and in Table 4.

TasLE 3. Descriptive statistics of the obtained patients’ values
for all tumor markers

CEA (pug/L) CA19-9 (KIU/L) AFP (ug/L)
Vitros ECi Cobas e411 Vitros ECi Cobas e411 Vitros ECi Cobas e411
N 39 39 38 38 38 38
Median 2.00 2.20 11.15 13.02 2.75 3.10
95 Cl% 1.05-4.56 1.81-3.50 6.44-23.95 7.50-18.70 1.67-4.16 1.92-4.42
Max 170.00 134.20 438.00 327.60 520.00 520.00
Min 0.46 0.46 1.10 1.00 0.60 0.61

TaBLIcA 4. Podaci o regresiji prema Passing-Babloku - nagib i
odsjecak s 95%-tnim intervalom pouzdanosti (95% Cl)

TaBLE 4. Passing-Bablok regression data - slope and intercept
with 95% Cl

Tumor marker

Slope (95% Cl)

Intercept (95%Cl)

CEA (N=39)
AFP (N =38)
CA19-9 (N =38)

0.8870 (0.8021-0.9431)
0.9996 (0.9275-1.1405)
0.8102 (0.745-0.9708)

0.7820 (0.7006-1.0283)
0.1847 (-0.2633-0.5847)
1.1832 (0.1464-1.8818)
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SLIKA 1. Regresija prema Passing-Babloku za CA19-9 odredena na Vit- FIGURE 1. Passing-Bablok regression plot for CA 19-9 determined on
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SLIKA 2. Regresija prema Passing-Babloku za CEA odredena na Vitros FIGURE 2. Passing-Bablok regression plot for CEA determined on Vit-
ECii Cobas e 411 ros ECi and Cobas e 411
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SLIKA 3. Regresijska krivulja prema Passing-Babloku za AFP odredena FIGURE 3. Passing-Bablok regression plot for AFP determined on Vit-
na Vitros ECi i Cobas e 411 ros ECi and Cobas e 411
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Rasprava Discussion

Cilj ovog istraZivanja bio je provijeriti nase iskustvo stece-
no u dnevnoj rutini o usporedivosti koncentracija tumor-
skih biljega dobivenih razli¢itim metodama na razli¢itim
analizatorima. Koncentracije svih triju biljega u kontrol-
nim uzorcima dobivenima na oba analizatora (Vitros ECi i
Cobas e 411) podudarale su s obzirom na ciljne vrijednosti
koje su naveli proizvodaci, no medusobno su se razliko-
vale. Najvece odstupanje od navedenih kontrolnih vrijed-
nosti nadeno je za CA19-9 na analizatoru Vitros ECi te za
AFP na analizatoru Cobas e411. Zanimljiva je Cinjenica da
je najvece odstupanje od navedenih vrijednosti kod ana-
lizatora Vitros ECi bilo u normalnom te neznatno povise-
nom rasponu vrijednosti kontrolnih uzoraka (razine 1 2).
To, medutim, ne ukljucuje CEA za koji je najvece odstupa-
nje utvrdeno u normalnom i visokom rasponu kontrolnih
uzoraka (razine 1 i 3). Vazno je naglasiti da su koeficijenti
korelacije za sva tri biljega pokazali visoku korelaciju nji-
hovih specificnih koncentracija dobivenih na oba anali-
zatora. Podaci dobiveni koriStenjem regresije po Passing-
Babloku pokazali su da koncentracije CEA i CA19-9 nisu
bile podudarne niti su slijedile istu linearnost (nagib i od-
sjecak na osi Y nisu ukljucivali 1 ili 0), dok su koncentracije
AFP dobivene na oba analizatora bile podudarne i imale
istu linearnost (nagib i odsjecak na osi Y ukljucivali su 1 ili
0). Na temelju tih podataka mozemo zakljuciti da nije bilo
razmjerne razlike izmedu rezultata za CEA i CA19-9. Zbog
svega navedenog, usporedivost koncentracija tumorskih
biljega na dva razli¢ita analizatora nije zadovoljavajuca.
Koncentracije AFP dobivene na dva analizatora zadovo-
ljile su prioritete regresije prema Passing-Babloku; nagib
je bio vrlo blizu 1, a odsjecak na osi Y bio je vrlo mali. Bez
obzira na visoke korelacije ocigledno je da postoje razli-
ke izmedu vrijednosti dobivenih razli¢itim metodama na
razli¢itim analizatorima koje se ne mogu zanemariti. Za
CEA i AFP dostupne su medunarodne norme SZO (CEA-
IRP 73/601; AFP IRP 72/225) (4,9) koje bi trebale osigurati
standardizirano i to¢no umjeravanje; ipak, jos uvijek pos-
toje jasne razlike medu rezultatima dobivenima na dva
ispitana analizatora. Prethodne studije u ovom podru¢-
ju ukazuju da pretraga CA19-9 pokazuje znacajne razlike
izmedu metoda te da se rezultati dobiveni jednom ana-
litickom tehnikom ne mogu prenijeti na drugu (4,11,12).
Razlike izmedu vrijednosti CEA i AFP mogu se objasniti
uporabom antitijela s razli¢itim specificnostima. Sto se
tice CA19-9, u objema metodama koristi se isto antitijelo
(1116-NS-19-9), $to ukazuje da su razlike medu rezultatima
za CA19-9 dobivene na dva razlic¢ita analizatora posljedice
umjeravanja i osmisljavanja metode (npr. uporabe razlici-
tih biljega). Na temelju svih prikazanih rezultata mozemo
zakljuciti da postoje znacajne razlike u koncentracijama
tumorskih biljega medu pojedina¢nim pacijentima koje
su utvrdene na razli¢itim analizatorima i razli¢itim meto-

Biochemia Medica 2010;20(1):82-9

The aim of the study was to verify our daily routine expe-
rience with comparability of tumor markers concentratio-
ns obtained with different methods on different analyze-
rs. Concentrations of all three markers in control samples
obtained on both analyzers (Vitros ECi and Cobas e 411)
performed well in terms of target values declared by the
manufacturer, but differed between each other. The hig-
hest deviation from the declared control values was fou-
nd for CA19-9 on Vitros ECi and for AFP on Cobas e 411
analyzer. An interesting fact is that the largest deviation
from the declared values for Vitros ECi analyzer was in
the normal and slightly elevated range of values of the
control sera (Level 1 and 2). That does not include CEA
that showed the largest deviation in the normal and high
range of the control sera (Level 1 and 3). It is important
to emphasize that the correlation coefficients for all three
markers showed a high correlation of their specific con-
centration obtained on both analyzers. Data obtained
using Passing-Bablok regression showed concentrations
of CEA and CA 19-9 not to be aligned nor to follow the
same linearity (slope and y-axis intercept did not include
1 or 0), while the concentrations of AFP obtained on two
analyzers were aligned and followed the same linearity
(slope and y-axis intercept included 1 or 0). From these
data we can conclude that there is no proportional diffe-
rence between the results of CEA and CA19-9. Therefore,
comparability of the concentration of tumor markers on
two different analyzers is not satisfactory. Concentratio-
ns of AFP obtained on two analyzers met the preferences
of Passing-Bablok regression; the slope was very close to
1, and y-axis intercept was very small. Regardless of high
correlations, it is evident that there are differences in va-
lues obtained with different methods on different ana-
lyzers, and that cannot be ignored. WHO international
standards for CEA and AFP are available (CEA-IRP 73/601;
AFP IRP 72/225) (4,9) and that should ensure standardi-
zed and accurate calibration, but nonetheless there are
clear differences in the results obtained on two studied
analyzers. Previous studies in this field indicate that CA
19-9 assay shows significant differences between metho-
ds and that results cannot be extrapolated from one ana-
lytical tehnique to another (4,11,12). Differences in values
for CEA and AFP could be explained with the usage of
antibodies with different specificities. For of CA19-9, bo-
th methods use the same antibody (1116-NS-19-9), which
suggests that differences in CA19-9 results obtained on
two different analyzers are the consequences of the ca-
libration and method design (e.g. use of different marke-
rs). From all the presented results we can conclude that
there are significant differences in the results of tumor
markers concentrations for individual patients tested on
different analyzers and with different methods. Conside-
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dama. S obzirom da je broj ispitanih uzoraka vrlo mali da
bi se mogli donijeti bilo kakvi ¢vrsti zakljucci, to bi se og-
ranicenje trebalo uzeti u obzir kod tumacenja nasih rezul-
tata. Jos jedno ogranicenje ovog istraZivanja je nedosta-
tak osnovnih podataka o pacijentima.

Vazno je pratiti vrijednosti tumorskih biljega kod svakog
bolesnika primjenom istih reagensa na istom analizatoru,
unato¢ njihovoj usporedivosti i visokoj korelaciji (13-16).
Najvedi se problem pojavljuje kod dugoro¢nog pracenja,
jer u tijeku jedne godine bolesnik moze promijeniti bolni-
cu ili pak laboratorij moze uvesti novu metodu mjerenja
tumorskih biljega. U idealnom slucaju rezultati dobiveni
razli¢itim metodama mogu biti potpuno usporedivi no,
kao $to pokazuje ishod ove studije, to u praksi nije zabi-
liezeno. U slu¢ajevima kad ta usporedivost nije moguca
te kad se mijenjaju metode i analizatori potrebno je de-
finirati novu polaznu koncentraciju tumorskih biljega za
pracenje svakog bolesnika.
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