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Imunokemijske metode nisu savršene

• Standardizacija - rezultati dobiveni različitim metodama nisu usporedivi

• Autoprotutijela – epitopi na antigenu blokirani endogenim 

imunoglobulinima

• Protutijela na reagens – endogena nespecifična/multispecifična 

protutijela vežu se na reagens

• Hook efekt - izrazito visoke koncentracije analita dovode do zasićenja 

protutijela 

CROQALM 2



Imunokemijske metode nisu usporedive

CROQALM 3



Autoprotutijela

J Immunol Methods. 2009 Aug 15; 347(1-2): 3–11.
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Protutijela na reagens
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J Immunol Methods. 2009 Aug 15; 

347(1-2): 3–11.



Hook efekt
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Značajke izvedbe metode

Verifikacija

Unutarnja 
kontrola 
kvalitete

Vanjska 
kontrola 
kvalitete



Vanjska procjena analitičke kvalitete

Detekcija područja analitičkih problema

Stimulacija unaprijeđenja međulaboratorijske varijabilnosti 
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CROQALM 2013-2016

Analiza Rezultati/

metode 
2013

Rezultati/ 

metode 
2016

CA 15-3 41/5 49/7

CA125 43/5 50/6

AFP 38/6 42/5

CEA 42/6 51/6

PSA 59/9 87/10

CA19-9 38/4 48/6

T4 41/9 47/8

TSH 60/10 90/9

T3 41/9 49/8

FT4 40/8 53/8

FT3 32/6 44/7

E2 24/4 33/4

fPSA 35/4 48/6

DHEA-S 12/3 24/3CROQALM 10

Analiza Rezultati/

metode
2013

Rezultati/

metode
2016

FSH 24/4 34/6

LH 24/3 33/4

Prog 21/4 32/5

Prolaktin 24/4 33/4

SHBG 12/3 21/4

Testo 20/4 33/6

Kortizol 19/5 31/5

HCG 33/5 45/6

Tg 9/2 12/3

PTH 25/4 32/5

Inzulin 9/3 16/3

C-peptid 7/3 13/3

Folati 13/3 21/3

B12 13/3 22/4



Problematika imunokemijskog modula

Mali broj ispitanika u jednoj „peer grupi”

Problem obrade podataka
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CROQALM 2013-2016

Analiza Rezultati/

metode 
2013

Rezultati/ 

metode 
2016

N

>/= 7

CA 15-3 41/5 49/7 3

CA125 43/5 50/6 3

AFP 38/6 42/5 3

CEA 42/6 51/6 3

PSA 59/9 87/10 4

CA19-9 38/4 48/6 3

T4 41/9 47/8 3

TSH 60/10 90/9 4

T3 41/9 49/8 3

FT4 40/8 53/8 3

FT3 32/6 44/7 3

E2 24/4 33/4 2

fPSA 35/4 48/6 3

DHEA-S 12/3 24/3 1
CROQALM 12

Analiza Rezultati/

metode
2013

Rezultati/

metode
2016

N

>/= 7

FSH 24/4 34/6 2

LH 24/3 33/4 2

Prog 21/4 32/5 1

Prolaktin 24/4 33/4 2

SHBG 12/3 21/4 1

Testo 20/4 33/6 1

Kortizol 19/5 31/5 2

HCG 33/5 45/6 3

Tg 9/2 12/3 1

PTH 25/4 32/5 1

Inzulin 9/3 16/3 1

C-peptid 7/3 13/3 1

Folati 13/3 21/3 2

B12 13/3 22/4 2
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Problematika imunokemijskog modula

Unos rezultata u pogrešnim jedinicama

Pogrešna interpretacija obrade rezultata
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Problematika imunokemijskog modula

660 IU/L

945 IU/L 

636 IU/L



Metode nisu međusobno usporedive 
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Utjecaj na interpretaciju rezultata

Zaključci obrade imunokemijskog modula



CA 15-3

CA15-3 2013/1 2014/1 2014/3 2015/1 2015/3 2016/1

Rezultati/

metode
41/5 48/6 50/6 52/6 51/6 49/7

Median

svih 

metoda
65.95 18.5 32.5 76.0 41.7 24.7

Median 

BC– CLIA 

(broj 

rezultata)

36.3 (5) 13.2 (6) 16.1 (5) 30.6 (7) 18.0 (7) 16.1 (9)
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Am J Clin Pathol 2006;125:752-757 
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CA 19-9

CA 19-9 2013/1 2014/1 2014/3 2015/1 2015/3 2016/1

Rezultati/

metode

38/4 47/6 49/6 51/6 50/6 48/6

Median

svih 

metoda

141 20.8 56.1 134.2 58.0 31.0

Median -

Abbott 

Archictect

482.9 

(11)

73.3 

(12)

188.0 

(12)

467.3 

(12)

197.4 

(12)

166.6 

(11)
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„...a complaint was registered upon the request of the country regulatory
authority afssaps stating that a review of the national quality control
data indicated a systematic difference in results was observed
between results generated using the Architect assay compared to
results reported using other techniques on the market for this assay.
An example of control data was provided: the mean result of the
architect CA 19-9 method was 59 and the mean of the results of the
other methods/techniques was 23 with a range from 20 to 33 (units of
measure not provided but assumed to be u/ml). Afssaps questioned if
the decisional cut-off value of 37 is correct for the architect ca assay. It was
also mentioned that the result differences between architect and other
methods/techniques is causing a problem for patients that have to have
their ca assay run in different laboratories using various techniques. It was
stated that the architect value could be pathological and the other
techniques could show a normal value. Afssaps is requesting an
explanation regarding these value differences that do not satisfy the data
included in the Architect CA package insert/labeling. No patient specific
data was provided. No adverse impact to patient management was
reported due to this issue...”
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French Agency for the Safety of Health Products



Odgovor proizvođača

„...The Architect CA19-9xr assay may not agree with other methods when

testing patient samples and proficiency samples. In general, the Architect

CA19-9xr assay tends to exhibit higher concentration values for cancer

patients than by other CA19-9 methods. However, our data has also

shown that the architect CA19-9xr assay may provide lower values than

other CA19-9 methods for samples toward the low concentration end of

the range. Because of these differences between platforms, patients must

be re-baselined when changing between assay methods during follow-up

care. The differences between architect CA 19-9xr and other methods

are due to several key design elements regarding assay

standardization and reagent configuration that have resulted in greater

capture and detection of CA 19-9 from human serum, reduced

interference from human anti-idiotype antibodies, and lower

background signal.
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Odgovor proizvođača
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Some patients may have CA19-9 having a greater number of reactive antigenic

determinants than others, and would be expected to produce higher concentration

values on the architect platform than by other methods that use whole molecule

antibody conjugates. The same is true for proficiency sample and external qc

controls when these controls are made using pooled patient specimens
because some of the units in the pool may contain CA19-9 with a high number

of repeating reactive antigenic determinants. Microparticle reagent - the

architect CA19-9xr microparticle reagent formulation has been optimized for pH

and antibody coating concentration to maximize capture of CA 19-9 onto the

solid phase. The use of an acidic pH for the reaction mixture together with an
increased antibody coating concentration allows more ca19-9 binding to the

microparticle. Proficiency panel & external qc control considerations: the

nature of the antigen used in the proficiency panel or externally supplied qc

controls may contribute to differences in their concentration values across

assay methods. .. The literature review of ca 19-9 assay differences provided
additional evidence that this assay is performing as intended. No additional

issues were identified during this investigation, and no further investigation is
required. This is the final report.”



Am J Clin Pathol 2007;127:436-440 

• Performance Characteristics of Five Automated CA 19-9 Assays
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PROLAKTIN

Prolaktin

(mIU/L)

2013/1 2014/1 2014/3 2015/1 2015/3 2016/1

Rezultati/

metode

24/4 29/5 30/7 29/5 32/5 33/4

Median

svih 

metoda

1170 119 667 1353 797 179

Beckman

Coulter -

CLIA

575 

(3)

88 

(4)

395

(4)

680 

(5)

432 

(5)

122 

(6)
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PROLAKTIN



• 2013/1
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CEA

2013/1

2014/1

2014/3



CEA
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2015/1

2015/3

2016/1
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CEA

Ned Tijdschr Klin Chem 2000; 25: 170-177
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I na kraju...

• Imunokemijske metode nisu savršene

• Važno je poznavati i detektirati njihova ograničenja


