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TIME SEQUENCE OF ADENOM - CARCINOMATIME SEQUENCE OF ADENOM TIME SEQUENCE OF ADENOM -- CARCINOMACARCINOMA
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COLORECTAL CARCINOMA - STAGES, DUKES I - IVCOLORECTAL CARCINOMA COLORECTAL CARCINOMA -- STAGES, DUKES I STAGES, DUKES I -- IVIV
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Proteomics of colorectal cancer: overview of discovery studies and identification of
commonly identified cancer-associated proteins and candidate CRC serum markers. 

Jimenez CR, Knol JC, Meijer GA, Fijneman RJ. - J Proteomics. 2010;73:1873-1895

ProteomicsProteomics ofof colorectal cancercolorectal cancer:: overviewoverview ofof discovery studies and identificationdiscovery studies and identification ofof
commonly identified cancercommonly identified cancer--associated proteins and candidateassociated proteins and candidate CRCCRC serum markersserum markers. . 

JimenezJimenez CR,CR, KnolKnol JC,JC, MeijerMeijer GA,GA, FijnemanFijneman RJ. RJ. -- JJ ProteomicsProteomics. 2010;73:1873. 2010;73:1873--18951895

5 year survival rate (%)5 year survival rate (%)5 year survival rate (%)

normal             adenoma     progressive locatized   CRC lymph node  CRC liver
colon                                    adenoma  CRC             metastasis      metastasis

normal             normal             adenoma     progressiveadenoma     progressive locatized   locatized   CRC lymph node  CRC liverCRC lymph node  CRC liver
colon                                    colon                                    adenoma  adenoma  CRC             metastasis      metastasisCRC             metastasis      metastasis

10 - 15 years10 10 -- 15 years15 years

CRC stage:                                                     Dukes I-II         Dukes III         Dukes IVCRC stage:                                                     DCRC stage:                                                     Dukes Iukes I--II         Dukes III         Dukes IVII         Dukes III         Dukes IV
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European guidelines
for quality assurance in colorectal

cancer screening and diagnosis

European guidelinesEuropean guidelines
forfor quality assurance in colorectalquality assurance in colorectal

cancercancer screening and diagnosisscreening and diagnosis

http://http://ecec..europaeuropa..eueu//healthhealth/index_/index_enen..htmhtm
0303 FebruaryFebruary 20112011

4.3.3.4 Analytical quality assurance
Internal Quality Control (IQC)

External Quality Assessment Schemes (EQAS)

4.3.3.44.3.3.4 Analytical quality assuranceAnalytical quality assurance
Internal Quality ControlInternal Quality Control (IQC)(IQC)

External Quality Assessment SchemesExternal Quality Assessment Schemes (EQAS)(EQAS)



Virtual computer
colonoscopy

Virtual computerVirtual computer
colonoscopycolonoscopy

Capsule endoscopyCapsule endoscopyCapsule endoscopy

DNA chip CRC markersDNADNA chipchip CRCCRC markersmarkers

FOBT, TOKS
Haemoccult

FOBTFOBT, TOKS, TOKS
HaemoccultHaemoccult

Screening colonoscopyScreening Screening ccoloolononossccopopyy

Automatic analysis
Hb in stool

Automatic analysisAutomatic analysis
Hb in stoolHb in stool
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CRC SCREENING METHODS AND TECHNOLOGYCRC SCREENING METHODS AND TECHNOLOGYCRC SCREENING METHODS AND TECHNOLOGY
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Classical - optical
colonoscopy

ClassicalClassical -- opticaloptical
colonoscopycolonoscopy

Virtual - computer
colonoscopy

VirtualVirtual -- computercomputer
colonoscopycolonoscopy

55year old man
adenoma stalked
16mm in caecum

55year55year oldold manman
aadenomadenoma stalkedstalked
16mm in 16mm in caecumcaecum

CT scan
axial 2D image

CTCT scanscan
axialaxial 2D2D imageimage

SN / SP virtual    SN optical
polyp > 10 mm 93.8 / 96.0 87.5
polyp >   8 mm 93.9 / 92.2 91.5
polyp >   6 mm 88.7 / 79.6 92.3

SN / SP virtual    SN opticalSN / SP virtual    SN optical
polyp polyp > 10 mm> 10 mm 993.8 3.8 // 96.096.0 87.587.5
polyp polyp >   8 mm >   8 mm 93.9 / 92.293.9 / 92.2 91.591.5
polyp polyp >   6 mm >   6 mm 88.7 / 79.688.7 / 79.6 92.392.3

CRC SCREENING METHODS AND TECHNOLOGYCRC SCREENING METHODS AND TECHNOLOGYCRC SCREENING METHODS AND TECHNOLOGY

Pickhardt PJ, Choi JR, Hwang I. et al.Computed tomographic virtual colonoscopy 
to screen for colorectal neoplasia in asymptomatic adults. 

N Engl J Med. 2003; 349(23): 2191-200

PickhardtPickhardt PJ, PJ, ChoiChoi JR, Hwang I. et al.Computed JR, Hwang I. et al.Computed tomographictomographic virtual virtual colonoscopy colonoscopy 
to screen for colorectal to screen for colorectal neoplasianeoplasia in in asymptomaticasymptomatic adults. adults. 

N N EnglEngl J Med. 2003; 349(23): 2191J Med. 2003; 349(23): 2191--200200
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Among theAmong the mostmost important applications ofimportant applications of AIAI in colonoscopyin colonoscopy areare computerizedcomputerized
aided detectionaided detection ((CADeCADe)) and computerand computer--aided diagnosisaided diagnosis ((CADxCADx).).
CADeCADe is designedis designed to helpto help detect polyps during colonoscopydetect polyps during colonoscopy,,

CADxCADx is intendedis intended toto predict thepredict the histologyhistology without the needwithout the need forfor tissue biopsytissue biopsy..

Samarasena J, Yang D, Berzin T.M. AGA Clinical Practice Update on the 
Role of Artificial Intelligence in Colon Polyp Diagnosis and Management: 

Commentary. Gastroenterology 2023;165:1568–1573

SamarasenaSamarasena J,J, YangYang D,D, BerzinBerzin T.M. AGAT.M. AGA Clinical PracticeClinical Practice Update on the Update on the 
Role ofRole of Artificial IntelligenceArtificial Intelligence inin ColonColon PolypPolyp DiagnosisDiagnosis and Management: and Management: 

CommentaryCommentary. Gastroenterology 2023;165:1568. Gastroenterology 2023;165:1568––15731573

AI - CRC SCREENING - DETECTION OF PRECANCEROSESAI AI -- CRC SCREENING CRC SCREENING -- DETECTION OF PRECANCEROSESDETECTION OF PRECANCEROSES
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CAD CAD systsysteemm CompanyCompany AI tAI typypee

EndoBRAIN Cybernet Systems CorpEndoBRAIN Cybernet Systems Corp.. TokyoTokyo, Japan, Japan CADxCADx 20182018

GI GeniusGI Genius MedtronicMedtronic Dublin, IrelandDublin, Ireland CADeCADe 2019 2019 

EndoBRAINEndoBRAIN--EYEEYE Cybernet Systems CorpCybernet Systems Corp:: TokyoTokyo, Japan, Japan CADeCADe 20202020

DISCOVERYDISCOVERY Pentax Medical CompanyPentax Medical Company TokyoTokyo, Japan, Japan CADeCADe 20202020

ENDOENDO--AIDAID Olympus CorpOlympus Corp.. TokyoTokyo, Japan, Japan CADeCADe 20202020

CAD EYECAD EYE FujifilmFujifilm TokyoTokyo, Japan, Japan CADeCADe,,CADxCADx 20202020

WiseWise Vision NECVision NEC CorpCorp.. TokyoTokyo, Japan, Japan CADeCADe 20202020

EndoScreener WisionEndoScreener Wision A.I.A.I. ShanghaiShanghai, China, China CADeCADe 20212021

Young, E.; Edwards, L.; Singh, R. The Role of Artificial Intelligence in 
Colorectal Cancer Screening: Lesion Detection and Lesion 

Characterization. Cancers 2023, 15, 5126.

YoungYoung, E.;, E.; EdwardsEdwards, L.;, L.; SinghSingh, R. The Role of, R. The Role of Artificial IntelligenceArtificial Intelligence in in 
Colorectal Cancer Screening:Colorectal Cancer Screening: Lesion DetectionLesion Detection andand Lesion Lesion 

CharacterizationCharacterization. . CancersCancers 2023, 15, 5126.2023, 15, 5126.

AI - CRC SCREENING - DETECTION OF PRECANCEROSESAI AI -- CRC SCREENING CRC SCREENING -- DETECTION OF PRECANCEROSESDETECTION OF PRECANCEROSES
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Authors, year CADe system Subjects number ADR – AI ADR - doctor

Nakashima, 2023 CAD EYE 415 59.4% 47.6%

Xu, 2023 Eagle-Eye 3059 39.9% 32.4%

Wang, 2023 EndoScreener 1261 25.8% 24.0%

Ahmad, 2022 GI Genius 658 71.4% 65.4%

Gimeno-Garcia, 2022 ENDO-AID 370 55.1% 43.8%

Repici, 2022 GI Genius 660 53.3% 44.5%

Rondonotti, 2022 CAD EYE 800 53.6% 45.3%

Shaukat, 2022 SKOUT 1359 47.8% 43.9%

Young, E.; Edwards, L.; Singh, R. The Role of Artificial Intelligence in 
Colorectal Cancer Screening: Lesion Detection and Lesion 

Characterization. Cancers 2023, 15, 5126.

YoungYoung, E.;, E.; EdwardsEdwards, L.;, L.; SinghSingh, R. The Role of, R. The Role of Artificial IntelligenceArtificial Intelligence in in 
Colorectal Cancer Screening:Colorectal Cancer Screening: Lesion DetectionLesion Detection andand Lesion Lesion 

CharacterizationCharacterization. . CancersCancers 2023, 15, 5126.2023, 15, 5126.

AI - CRC SCREENING - DETECTION OF PRECANCEROSESAI AI -- CRC SCREENING CRC SCREENING -- DETECTION OF PRECANCEROSESDETECTION OF PRECANCEROSES
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HoweverHowever,, itit hashas been proven that with thebeen proven that with the supportsupport of CADeof CADe
can be achievedcan be achieved byby ordinary endoscopistsordinary endoscopists

equivalentequivalent performanceperformance in adenoma detectionin adenoma detection
as expertas expert endoscopistsendoscopists

with highwith high ADRADR inin referencereference centerscenters,,
while while standardizing the quality of servicestandardizing the quality of service provisionprovision

Young, E.; Edwards, L.; Singh, R. The Role of Artificial Intelligence in 
Colorectal Cancer Screening: Lesion Detection and Lesion 

Characterization. Cancers 2023, 15, 5126.

YoungYoung, E.;, E.; EdwardsEdwards, L.;, L.; SinghSingh, R. The Role of, R. The Role of Artificial IntelligenceArtificial Intelligence in in 
Colorectal Cancer Screening:Colorectal Cancer Screening: Lesion DetectionLesion Detection andand Lesion Lesion 

CharacterizationCharacterization. . CancersCancers 2023, 15, 5126.2023, 15, 5126.

Regarding overall histological predictionRegarding overall histological prediction,,
numerous imagingnumerous imaging--based studies and threebased studies and three metameta--analysesanalyses

demonstrated thedemonstrated the superioritysuperiority of CADx in comparisonof CADx in comparison
with nonwith non--expertexpert endoscopistsendoscopists..

HoweverHowever,, in none ofin none of these metathese meta--analysesanalyses,, CADxCADx
he he was unablewas unable toto outperformoutperform expertexpert endoscopistsendoscopists

AI - CRC SCREENING - DETECTION OF PRECANCEROSESAI AI -- CRC SCREENING CRC SCREENING -- DETECTION OF PRECANCEROSESDETECTION OF PRECANCEROSES
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COLORECTAL CANCER SCREENING PROGRAM IN CRCOLORECTAL CANCER SCREENING PROGRAM IN CRCOLORECTAL CANCER SCREENING PROGRAM IN CR



WHO CRITERIAWHO CRITERIA

1. 1. the condition screened for should be an important onethe condition screened for should be an important one

2. 2. there should be an there should be an acceptable treatmentacceptable treatment for patients with the diseasefor patients with the disease

3. 3. the facilities for diagnosis and treatment should be availablethe facilities for diagnosis and treatment should be available

4. 4. there should be a recognised latent or there should be a recognised latent or early symptomatic stageearly symptomatic stage

5. 5. there should bethere should be aa suitablesuitable testtest or examination whichor examination which hashas few false  few false  
positivespositives -- specifityspecifity,, and and few false negativesfew false negatives -- sensitivitysensitivity

6.6. the test or examination the test or examination should be acceptableshould be acceptable to the populationto the population

7.7. the cost, including diagnosis and subsequent treatment, should the cost, including diagnosis and subsequent treatment, should bebe
economically balancedeconomically balanced in relation to expenditure on medicalin relation to expenditure on medical carecare

CRITERIA FOR SCREENING DEFINED BY THE WHOCRITERIA FOR SCREENING DEFINED BY THE WHOCRITERIA FOR SCREENING DEFINED BY THE WHO

Wilson JMG, Jungner G. & WHO: Principles and practice of screening for disease. 
World Health Organization, 1968. https://iris.who.int/handle/10665/37650

WilsonWilson JMG,JMG, JungnerJungner G. & WHOG. & WHO:: Principles and practice of screeningPrinciples and practice of screening forfor diseasedisease. . 
World Health OrganizationWorld Health Organization,, 1968.1968. httpshttps://iris.://iris.whowho..intint/handle/10665/37650/handle/10665/376501515
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Classification of tumor markers. Characteristics of ideal tumor markers.
Zima T. IFCC EuroMedLab Munich, 2022, Symposim April 12.

ClassificationClassification of tumorof tumor markersmarkers.. CharacteristicsCharacteristics ofof idealideal tumor tumor markersmarkers..
Zima T.Zima T. IFCC IFCC EuroMedLabEuroMedLab Munich, Munich, 20222022, , SymposimSymposim April 12.April 12.1616

Presence of a suitable and reliable tumor marker testPresence of a suitable and reliable tumor marker test
Presence of a latent early symptomatic stagePresence of a latent early symptomatic stage
Screening Screening provides more benefit that harmprovides more benefit that harm
High prevalenceHigh prevalence
Affordable costAffordable cost

http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
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Benton SC, Seaman HE, Halloran SP. Curr Gastroenterol Rep (2015) 17:7
Faecal Occult Blood Testing for Colorectal Cancer Screening:

the Past or the Future

BentonBenton SC,SC, SeamanSeaman HE,HE, HalloranHalloran SP.SP. Curr Gastroenterol RepCurr Gastroenterol Rep (2015) 17:7(2015) 17:7
Faecal Occult Blood TestingFaecal Occult Blood Testing forfor Colorectal Cancer ScreeningColorectal Cancer Screening::

thethe PastPast or the Futureor the Future

Evidence toEvidence to date suggests that occult bleedingdate suggests that occult bleeding

testedtested by FITby FIT will remain the bestwill remain the best test fortest for

population screeningpopulation screening for for CCRC RC in the next decadein the next decade..

QuantitativeQuantitative FITFIT offersoffers aa significant opportunitysignificant opportunity

incorporatingincorporating FIT testFIT test values into thevalues into the riskrisk of KRCaof KRCa

screening algorithmscreening algorithm..
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Suchanek S., Majek O., Vojtechova G., Minarikova P., Rotnaglova B., Seifert 
B., Minarik M., Kozeny P., Dusek L., Zavoral M.: Colorectal cancer 

prevention in the Czech Republic: time trends in performance indicators 
and current situation after 10 years of screening

European Journal of Cancer Prevention 2014, 23:18–26

SuchanekSuchanek S., S., MajekMajek O., O., VojtechovaVojtechova G., G., MinarikovaMinarikova P., P., RotnaglovaRotnaglova B., Seifert B., Seifert 
B., B., MinarikMinarik M., M., KozenyKozeny P., P., DusekDusek L., L., ZavoralZavoral M.: Colorectal cancer M.: Colorectal cancer 

prevention in the Czech Republic: time trends in performance indprevention in the Czech Republic: time trends in performance indicators icators 
and current situation after 10 years of screeningand current situation after 10 years of screening

European Journal of Cancer Prevention 2014, 23:18European Journal of Cancer Prevention 2014, 23:18––2626

Colorectal carcinoma is the most common tumor of the GE tract
In the Czech Republic (2017) was diagnosed 7439 subjects with CRC, 

on CRC died  3685 patients, more than 50% of the mortality is 
due to the high proportion of patients diagnosed in advanced 
stages III and IV

Screening over 50 years - the target population in the Czech Republic 
2017 - includes 4,056 641 subjects 

FOBT/TOKS screening test was carried out in 2015/16 in 1 202 628
persons, ie. 29.6% 

FOBT/TOKS + indicated colonoscopy in 2017 found only 846 CRC of 
8136 diagnosed CRC, which is only 11.3%    

Colorectal carcinoma is the most common tumor of the GE tractColorectal carcinoma is the most common tumor of the GE tract
In the Czech Republic (2017) was diagnosed 7439 subjects with CRIn the Czech Republic (2017) was diagnosed 7439 subjects with CRC, C, 

on CRC died  3685 patients, on CRC died  3685 patients, more than 50%more than 50% of the mortality is of the mortality is 
due to the high proportion of patients diagnosed in due to the high proportion of patients diagnosed in advanced advanced 
stages III and IVstages III and IV

ScreeningScreening overover 5050 yearsyears -- thethe target populationtarget population in thein the Czech Republic Czech Republic 
2017 2017 -- includesincludes 44,,056 641056 641 subjects subjects 

FOBT/TOKS FOBT/TOKS screening testscreening test was was carried outcarried out in 201in 2015/165/16 in 1 202 628in 1 202 628
personspersons,, ieie. . 2929..66% % 

FOBT/TOKS + indicated FOBT/TOKS + indicated colonoscopycolonoscopy in 2017in 2017 found onlyfound only 884646 CRCCRC of of 
88113636 diagnosed diagnosed CRCCRC, , which iswhich is only only 1111..33%    %    

http://www.azi.cz/
http://www.azi.cz/
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GASTROENTEROLOGGASTROENTEROLOGYY

GENERAL PRACTITIONERSGENERAL PRACTITIONERS LABORATLABORATOORYRY
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2020

STOOL AMOUNT
300 - 450 g in 24 hr.
STOOL AMOUNTSTOOL AMOUNT

300 300 -- 450 g 450 g inin 24 h24 hrr..

BLOOD LOOS IN HEALTHY
0,5 - 2,5 ml BLOOD 24 hr.

BLOOD LOOS IN HEALTHYBLOOD LOOS IN HEALTHY
0,5 0,5 -- 2,5 ml 2,5 ml BLOODBLOOD 24 h24 hrr..

Hb CONCENTRATION
120 - 150 mg/ml

HbHb CCONCENTRAONCENTRATIONTION
120 120 -- 150 mg/ml150 mg/ml

Hb CONCENTRATION 
0,3 - 1,3 mg Hb/g STOOL
HbHb CONCENTRATION CONCENTRATION 

0,3 0,3 -- 1,3 mg1,3 mg HbHb/g STO/g STOOLOL

NORMAL LEVEL, CUT-OFFNORMNORMAAL L LEVELLEVEL, CUT, CUT--OFFOFF

BLOOD LOOS IN HEALTHY SUBJECTSBLOOD LOOS IN HEALTHY SUBJECTSBLOOD LOOS IN HEALTHY SUBJECTS



2 - 4 mg Hb/g
GRAY ZONE
2 2 -- 4 mg4 mg HbHb/g/g
GRAYGRAY ZZOONNEE2121
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PHYSIOLOGICAL
0,3 - 1,3 mg Hb/g
PHYSIOLOGICALPHYSIOLOGICAL
0,3 0,3 -- 1,3 mg1,3 mg HbHb/g/g

COLORECTAL
CANCER

CCOLOREOLORECCTTAALL
CCANCERANCER5 mg Hb/g 

LIMIT Hct
5 mg5 mg HbHb/g /g 
LIMITLIMIT HctHct

DETECDETECTIONTION HctHct
DETECDETECTIONTION iFOBiFOB

CONCENTRATION of Hb/g STOOL in CRCCONCENTRATIONCONCENTRATION of Hbof Hb/g STOOL/g STOOL inin CRCCRC
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National Colorectal Cancer ScreeningNational Colorectal Cancer Screening ProgramProgram
Guaiac detection of occult bleedingGuaiac detection of occult bleeding -- TOKS (TOKS (HaemoccultHaemoccult))20002000



Frič, P.: The use of haemoccult test in the early diagnosis of colerectal cancer –
experience from six pilot studies in Czechoslovakia, 

in: Haemoccult screening for the early detection of colorectal cancer 
Schattauer, Stuttgart 1986, p. 73-74

FričFrič, P.: The use of , P.: The use of haemocculthaemoccult test in the early diagnosis of test in the early diagnosis of colerectalcolerectal cancer cancer ––
experience from six pilot studies in Czechoslovakia, experience from six pilot studies in Czechoslovakia, 

in: in: HaemoccultHaemoccult screening for the early detection of colorectal cancer screening for the early detection of colorectal cancer 
SchattauerSchattauer, Stuttgart 1986, p. 73, Stuttgart 1986, p. 73--7474

Laboratory of the Internal Department Laboratory of the Internal Department Laboratory of the Internal Department 

1974 - 50 years ago1974 1974 -- 550 0 yyears agoears ago

prof. MUDr. Přemysl Frič, DrSc.prof. MUDr. Přemysl Frič, DrSc.prof. MUDr. Přemysl Frič, DrSc.

2323

Haemoccult has been exclusively recommended 
for CRC screening for reproducibility
and accuracy of stool blood analysis

HaemoccultHaemoccult hashas been exclusively recommended been exclusively recommended 
for CRCfor CRC screeningscreening forfor reproducibilityreproducibility
and accuracy of stool blood analysisand accuracy of stool blood analysis

TESTS FOR OCCULT BLEEDING IN STOOL - FOBT/TOKSTESTS FOR OCCULT BLEEDING IN STOOL TESTS FOR OCCULT BLEEDING IN STOOL -- FOBT/TOKSFOBT/TOKS

died March 2024died Marchdied March 20242024
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Ferkl, M.; Kocna, P.; Frič, P., Srovnání stanovení okultního krvácení ve stolici 
imunochemickou a biochemickou metodou, 
Časopis lékařů českých, 1992, 131, 5, 149-151 

FerklFerkl, M.; Kocna, P.; Frič, P., Srovnání stanovení okultního krvácení, M.; Kocna, P.; Frič, P., Srovnání stanovení okultního krvácení ve stolici ve stolici 
imunochemickouimunochemickou a biochemickou metodou, a biochemickou metodou, 
Časopis lékařů českých, 1992, 131, 5, 149Časopis lékařů českých, 1992, 131, 5, 149--151 151 2424

Guaiac test – TOKS – gFOBT 
Chemical reaction Hb
The test required dietary preparation
The patient collected 3 stool samples
The test showed almost 100% specificity
The sensitivity of gFOBT for KRCA was about 30%
Haemoccult was the only approved test in the Czech Republic

GuaiacGuaiac test test –– TOKS TOKS –– gFOBT gFOBT 
CChemicalhemical reaction Hbreaction Hb
TheThe testtest required dietary preparationrequired dietary preparation
The patient collectedThe patient collected 33 stool samplesstool samples
TheThe testtest showed almostshowed almost 100%100% specificityspecificity
TheThe sensitivitysensitivity of gFOBTof gFOBT for KRCAfor KRCA was aboutwas about 30%30%
Haemoccult was the only approvedHaemoccult was the only approved testtest in the Czech Republicin the Czech Republic

TESTS FOR OCCULT BLEEDING IN STOOL - FOBT/TOKSTESTS FOR OCCULT BLEEDING IN STOOL TESTS FOR OCCULT BLEEDING IN STOOL -- FOBT/TOKSFOBT/TOKS
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CHEMICAL METHODSCHEMICCHEMICAL METHODSAL METHODS

OHOHOH
O-CH3OO--CHCH33NH2NHNH22

CH3CHCH33

NH2NHNH22

CH3CHCH33

BENZIDIN p-diamino-diphenylBENZIDINBENZIDIN pp--diaminodiamino--diphenyldiphenyl
o-TOLIDIN dimethylbenzidinoo--TOLIDINTOLIDIN dimethylbenzidindimethylbenzidin
TMB tetramethylbenzidinTMBTMB tetramethylbenzidintetramethylbenzidin
GUAJAC RESINGUAJAGUAJACC RESINRESIN

GUAJACOL o-methoxyphenolGUAJACOL GUAJACOL oo--methoxyphenolmethoxyphenol
G.officinale, G.sanctumG.G.officinaleofficinale, G., G.sanctumsanctum

CHROMOGEN
COLORLESS

CHROMOGENCHROMOGEN
COLORLESSCOLORLESS

CHROMOGEN
BLUE COLOURED
CHROMOGENCHROMOGEN

BLUE COLOUREDBLUE COLOURED+  H2O2+  H+  H22OO22 +  H2O+  H+  H22OO
HbHbHb

PSEUDOPEROXIDASE REACTIONPSEUDOPEROXIDPSEUDOPEROXIDASEASE REAREACTIONCTION

TESTS FOR OCCULT BLEEDING IN STOOL - FOBT/TOKSTESTS FOR OCCULT BLEEDING IN STOOL TESTS FOR OCCULT BLEEDING IN STOOL -- FOBT/TOKSFOBT/TOKS



• HAEMOCCULT
• HEMO CARE
• HEMDETECT
• HEMA-CHECK
• COLOSCREEN
• HEMASCREEN

GUAJAC RESIN

•• HAEMOCCULTHAEMOCCULT
•• HEMO CAREHEMO CARE
•• HEMDETECTHEMDETECT
•• HEMAHEMA--CHECKCHECK
•• COLOSCREENCOLOSCREEN
•• HEMASCREENHEMASCREEN

GUAJAGUAJAC RESINC RESIN

• KRYPTO-HAEM

o-TOLIDIN

•• KRYPTOKRYPTO--HAEMHAEM

oo--TOLIDINTOLIDIN
2626

TESTS FOR OCCULT BLEEDING IN STOOL - FOBT/TOKSTESTS FOR OCCULT BLEEDING IN STOOL TESTS FOR OCCULT BLEEDING IN STOOL -- FOBT/TOKSFOBT/TOKS
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g-FOBT i-FOBT qi-FOBT
HaemoccultHaemoccult

28,728,7%% 56,856,8%% 83,483,4%%

g-FOBT – GUAJAC TEST, HAEMOCCULTgg--FOBT FOBT –– GUAJAGUAJACC TEST, HAEMOCCULTTEST, HAEMOCCULT

gg--FOBT FOBT WITH SENSITIVITY < WITH SENSITIVITY < 30% 30% USED TILL 31.12. 2012USED TILL 31.12. 2012

Commitee of CRC screening at Ministry of health CR, July 2012CommiteeCommitee of CRC screening at Ministry of health CR, July 2012of CRC screening at Ministry of health CR, July 2012
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National Colorectal Cancer ScreeningNational Colorectal Cancer Screening ProgramProgram
Guaiac detection of occult bleedingGuaiac detection of occult bleeding -- TOKS (TOKS (HaemoccultHaemoccult))

TOKS by theTOKS by the guaiacguaiac or immunochemical methodor immunochemical method
gg--FOBT/ iFOBT/ i--FOBT, Publication of the Ministry of HealthFOBT, Publication of the Ministry of Health

20002000

20102010
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i-FOBT QUALITATIVE, RAPID TESTii--FOBT FOBT QUQUALITATIVALITATIVEE, RAPID TEST, RAPID TEST

2 TIMES HIGNER SENSITIVITY OF 2 TIMES HIGNER SENSITIVITY OF ii--FOBTFOBTss TO GUAJAC gTO GUAJAC g--FOBTsFOBTs
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Rockey DC, Auslander A, Greenberg PD. Am J Gastroenterol. 1999; 94: 344-50

Detection of upper gastrointestinal blood with fecal occult blood tests.
RockeyRockey DC,DC, AuslanderAuslander A,A, GreenbergGreenberg PD. PD. AmAm JJ GastroenterolGastroenterol. 1999; 94: 344. 1999; 94: 344--5050

DetectionDetection ofof upper gastrointestinal blood with fecal occult blood testsupper gastrointestinal blood with fecal occult blood tests..

METHOD OF DETECTION OF OCCULT BLEEDINGMETHOD OF DETECTION OF OCCULT BLEEDINGMETHOD OF DETECTION OF OCCULT BLEEDING

http://www.azi.cz/
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FIT TEST POSITIVITY – THE EFFECT OF TEMPERATUREFIT TEST POSITIVITY FIT TEST POSITIVITY –– THE EFFECT OF TEMPERATURETHE EFFECT OF TEMPERATURE

Doubeni CA, Jensen CD, Fedewa SA. et al. J Am Board Fam Med. 2016; 29(6):672-681.
Fecal Immunochemical Test (FIT) for Colon Cancer Screening: 

Variable Performance with Ambient Temperature.

DoubeniDoubeni CA,CA, JensenJensen CD,CD, FedewaFedewa SA.SA. et alet al. J. J Am Board FamAm Board Fam Med. 2016; 29(6):672Med. 2016; 29(6):672--681.681.
Fecal ImmunochemicalFecal Immunochemical Test (FIT) forTest (FIT) for Colon CancerColon Cancer Screening: Screening: 

VariableVariable PerformancePerformance with Ambient Temperaturewith Ambient Temperature..3311

http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/


3232

POSITIVE
TEST RESULTS

POPOSSITIVEITIVE
TEST RESULTSTEST RESULTS

Hexagon OBTI (Labmark)
immunochromatography
Hexagon OBTI (Hexagon OBTI (LabmarkLabmark))
immunochromatographyimmunochromatography

Actim Fecal Blood (Medix Bioch.)
immunochromatography

Actim Fecal BloodActim Fecal Blood ((Medix BiochMedix Bioch.).)
immunochromatographyimmunochromatography

NO CONTACT
WITH STOOL SAMPLES

NO CONTACTNO CONTACT
WITH STOOL SAMPLESWITH STOOL SAMPLES

IMMUNOCHEMICAL METHODS OF FOBTIMMUNOCHEMICAL METHODS OF FOBTIMMUNOCHEMICAL METHODS OF FOBT
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REACTION
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REACTIONREACTION
POTPOT

TEST STRIPTEST STRIPTEST STRIP
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PRINCIPLE : IMMUNOAFINITY CHROMATOGRAPHYPRINCIPLE : IMMUNOAFINITY CHROMATOGRAPHYPRINCIPLE : IMMUNOAFINITY CHROMATOGRAPHY

IMMO-CARE
CARE Diagnostica

IMMOIMMO--CARECARE
CARECARE DiagnosticaDiagnostica
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National Colorectal Cancer ScreeningNational Colorectal Cancer Screening ProgramProgram
Guaiac detection of occult bleedingGuaiac detection of occult bleeding -- TOKS (TOKS (HaemoccultHaemoccult))

TOKS by theTOKS by the guaiacguaiac or immunochemical methodor immunochemical method
gg--FOBT/ iFOBT/ i--FOBT, Publication of the Ministry of Health FOBT, Publication of the Ministry of Health 

TOKSTOKS onlyonly byby immunochemical methodimmunochemical method ii--FOBTFOBT quantitative quantitative 
and qualitative testsand qualitative tests

20002000

20102010

20142014



3535

Haug U., Becker N. Dtsch med Wochenschr 2016; 141(10): 729-731
Immunochemical fecal occult blood tests for colorectal cancer screening: 

Point-of-care tests are not tenable for a quality-assured program

HaugHaug U., Becker N. U., Becker N. DtschDtsch med med WochenschrWochenschr 2016; 141(10): 7292016; 141(10): 729--731731
Immunochemical fecal occult blood tests for colorectal cancer scImmunochemical fecal occult blood tests for colorectal cancer screening: reening: 

PointPoint--ofof--care tests are not tenable for a qualitycare tests are not tenable for a quality--assured programassured program

QUALITATIVE FIT METHODS, RAPID TESTS - POCTQUALITATIVE FIT METHODS, RAPID TESTS QUALITATIVE FIT METHODS, RAPID TESTS -- POCTPOCT

ThereThere areare different FITsdifferent FITs on theon the marketmarket, , 
namelynamely qualitativequalitative FITsFITs (point(point--ofof--care tests) andcare tests) and quantitative FITsquantitative FITs. . 

European GuidelinesEuropean Guidelines forfor quality assurancequality assurance in colorectal cancer screening in colorectal cancer screening 
only recommend quantitative FITsonly recommend quantitative FITs

The use of qualitativeThe use of qualitative FITsFITs is not ais not a tenable optiontenable option for a for a 
qualityquality--assuredassured screening programscreening program..

German study - Dtsch Med Wochenschr - 05/2016German studyGerman study -- Dtsch Dtsch MMed Wochenschred Wochenschr -- 05/05/20162016

http://www.azi.cz/
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WIDE OFFER OF iFOBT RAPID TESTS IN THE CZECH REPUBLICWIDE OFFER OFWIDE OFFER OF iFOBTiFOBT RAPID TESTS IN THE CZECH REPUBLICRAPID TESTS IN THE CZECH REPUBLIC
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i-FOBT QUALITATIVE, RAPID TESTSii--FOBT FOBT QUQUALITATIVALITATIVEE, RAPID TEST, RAPID TESTSS

iFOBT Rapid tests available in the CR from 20 producers
iFOBT tests varied highly in the sensitivity and accuracy
iFOBT tests sensitivity varied from 100 ng Hb/ml to 2000 ng Hb/ml
Rapid iFOBT tests use very different sampling devices
Rapid iFOBT tests varied in the Hb/extract buffer stability

iFOBT Rapid testiFOBT Rapid testss available in the Cavailable in the CR R from from 2020 producersproducers
iFOBT testiFOBT testss varied highly in the varied highly in the sensenssitivititivity and accuracyy and accuracy
iFOBT testiFOBT tests sensitivity varieds sensitivity varied from from 100 ng Hb/ml 100 ng Hb/ml tto 2o 2000000 nng Hb/mlg Hb/ml
Rapid iFOBT testRapid iFOBT testss use very use very different sampling devicesdifferent sampling devices
Rapid iFOBT testRapid iFOBT testss varied in the varied in the Hb/extraHb/extract buffer stabilityct buffer stability

Haug U, Hundt S, Brenner H. - Am J Gastroenterol. 2010 Mar;105(3):682-690 
Quantitative immunochemical fecal occult blood testing for colorectal adenoma detection: 

evaluation in the target population of screening and comparison with qualitative tests.

Haug U, Hundt S, Brenner H. Haug U, Hundt S, Brenner H. -- Am J Gastroenterol. 2010 Mar;105(3):682Am J Gastroenterol. 2010 Mar;105(3):682--690 690 
Quantitative immunochemical fecal occult blood testing for colorQuantitative immunochemical fecal occult blood testing for colorectal adenoma detection: ectal adenoma detection: 

evaluation in the target population of screening and comparison evaluation in the target population of screening and comparison with qualitative tests.with qualitative tests.

Mayo Clinic study of 750 subjects, colonoscpy verified
FIT qualitative - false positivity - 7.4% 
FIT quantitative - false positivity - 3.8% 

Mayo Clinic studMayo Clinic studyy of of 750 750 subjectssubjects, , ccolonosolonosccpy py verifiedverified
FIT FIT ququalitativalitativee -- falfalsese popossitivititivity y -- 7.4% 7.4% 
FIT FIT quantitativequantitative -- falfalsese popossitivititivity y -- 3.8% 3.8% 

Colorectal Cancer Screening Committee, DDW 2012 Workshop
Expert Working Group – Fit for Screening - prof. Stephen Halloran

Director: NHS Bowel Cancer Screening

Colorectal Cancer Screening Committee, DDW 2012 WorkshopColorectal Cancer Screening Committee, DDW 2012 Workshop
Expert Working Group Expert Working Group –– Fit for Screening Fit for Screening -- prof. prof. StephenStephen HalloranHalloran

DirectorDirector: NHS: NHS BowelBowel Cancer ScreeningCancer Screening

http://www.azi.cz/
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FIT testFIT test SamplingSampling Conc.Conc. RatioRatio cutcut--offoff cutcut--offoff
mg/mlmg/ml

11
9,29,2
1010
1010

99--1818
22

22--6,66,6
100100--200200

22--44

ngng/ml/ml mmg/gg/g
ColonViewColonView 1mg/2ml1mg/2ml 0.500.50 4040 8080
immoimmo--CareCare--CC 11.5 mg/2.5ml11.5 mg/2.5ml 4.604.60 5050 1111
FOB TestFOB Test 10mg/2ml10mg/2ml 5.005.00 4040 88
OCOC--LightLight 10mg/2ml10mg/2ml 5.005.00 5050 1010
EpiTuubEpiTuub® ® iFOBiFOB 55--10mg/1.1ml10mg/1.1ml 4,54,5--99 5050 5.55.5--1111
HemaHema--screen™screen™ x /1.7x /1.7--1.8ml1.8ml 1.001.00 5050 5050
FOB testFOB test 33--10mg/3ml10mg/3ml 1.01.0--3,33,3 1010 3.33.3--1010
HbHb FECALEFECALE 100100--200mg/2ml200mg/2ml 5050--100100 4040 0.40.4--0.80.8
Actim FecalActim Fecal BloodBlood 1010--20mg/10ml20mg/10ml 1.01.0--2.02.0 5050 2525--5050
EasyEasy--CardCard 200200
SureScreenSureScreen FOBFOB 5050

3838
Tests with Tests with identicalidentical cutcut--off inoff in Hb ngHb ng/ml/ml

may have up to may have up to 200x times higher, or lower200x times higher, or lower, cut, cut--off in off in mmgg HbHb/g stool/g stool

UNITS & CUT-OFF VALUE (ng Hb/ml / mg Hb/g stool)UNITS & UNITS & CUTCUT--OFF OFF VALUEVALUE ((ng Hb/ml ng Hb/ml // mmg Hb/g stog Hb/g stoolol))
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POSITIVITY OF FIT IN THE CZECH REPUBLICPOSITIVITY OF FIT IN THE CZECH REPUBLICPOSITIVITY OF FIT IN THE CZECH REPUBLIC

Positivity of FITPoPossitivititivityy of of FITFIT

POSITIVITY OF FIT IN INDIVIDUAL REGIONS
MAY BE SIGNIFICANTLY AFFECTED BY THE FIT METHOD USED

POSITIVITY OF FIT IN INDIVIDUAL REGIONSPOSITIVITY OF FIT IN INDIVIDUAL REGIONS
MAY BE MAY BE SIGNIFICANTLY AFFECTEDSIGNIFICANTLY AFFECTED BY THE BY THE FIT METHOD USEDFIT METHOD USED

KT: 5,2

JH: 8,7

ZR: 8,8

KV: 5,9

ZN: 6,8

BR: 8,2
PB: 7,5

CB: 6,8

CK: 4,0

TR: 8,6PT: 9,2

OL: 6,4

JI: 6,8

TA: 6,1

TC: 9,2

SY: 6,9

PS: 6,8

SU: 5,9
BN: 11,6

PE: 6,8PI: 6,5

HB: 6,0

FM: 7,5

UO: 8,2

BV: 7,2

LT: 7,1

CL: 9,5

TU: 9,8

VS: 6,2

LN: 8,5

PJ: 6,3
OP: 6,5

ZL: 5,1

ST: 8,6

HO: 6,4

MB: 6,6

CR: 6,7

RK: 8,0

UH: 6,7

NJ: 6,3

BK: 6,2

DO: 13,3

CV: 5,2

KH: 9,3

JC: 6,8

RA: 8,6

PA: 5,9

PR: 6,5

HK: 8,0NB: 6,0

KO: 7,6
JE: 4,9

SM: 6,9

BE: 8,6

BO: 6,9

LI: 6,1

CH: 7,7

VY: 8,5

DC: 7,0

NA: 7,8

PV: 6,9

KM: 6,6

SO: 4,6

KD: 6,5

ME: 7,8

PZ: 7,6

PH: 8,9
AX: 9,2

RO: 11,4

TP: 5,5MO: 6,4 JN: 9,7
UL: 7,0

KA: 4,6

BM: 7,6

OT: 5,9

PM: 7,2

< 5,0
5,0 – 6,5
6,5 – 8,0
8,0 – 9,5
> 9,5

< 5,0
5,0 – 6,5
6,5 – 8,0
8,0 – 9,5
> 9,5

Total positivity (2016) : - 7.2  %
Range between regions: 4.0 - 13.3 %

Májek O., Suchánek Š. Quality-assured immunochemical testing –
proposal for a pilot project in the Czech Republic

European Digestive Cancer Days, Prague - 26. September 2017

MMáájekjek O., SuchO., Suchánek ánek Š. Š. QualityQuality--assured immunochemical testing assured immunochemical testing ––
proposal for a pilot project in the Czech Republicproposal for a pilot project in the Czech Republic

EuropeanEuropean DigestiveDigestive CancerCancer Days, Prague Days, Prague -- 26. September 201726. September 2017
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Fraser CG, Allison JE, Halloran SP, Young GP, Expert Working Group on Fecal 
Immunochemical Tests for Hemoglobin, Colorectal Cancer Screening Committee

WEO. J Natl Cancer Inst 2012;104:810–14. A proposal to standardize reporting 
units for fecal immunochemical tests for hemoglobin.

FraserFraser CG,CG, AllisonAllison JE,JE, HalloranHalloran SP,SP, YoungYoung GP, Expert GP, Expert Working GroupWorking Group onon Fecal Fecal 
Immunochemical TestsImmunochemical Tests for Hemoglobin,for Hemoglobin, Colorectal CancerColorectal Cancer Screening Screening CommitteeCommittee

WEO. J WEO. J Natl Cancer InstNatl Cancer Inst 2012;104:8102012;104:810––14. A 14. A proposalproposal toto standardize reporting standardize reporting 
unitsunits forfor fecal immunochemical testsfecal immunochemical tests for hemoglobin.for hemoglobin.

J Natl Cancer Inst - 04/2012JJ Natl Cancer Inst Natl Cancer Inst -- 04/201204/2012

4040

MostMost available immunoassaysavailable immunoassays useuse different sample collection different sample collection 
methodsmethods,, differ in thediffer in the volumevolume and characteristics of the and characteristics of the 
sampling buffer with respectsampling buffer with respect toto HbHb stability,stability, andand reportreport Hb Hb 
concentrations in different waysconcentrations in different ways..

The current lack of consistency in units of Hb concentration isThe current lack of consistency in units of Hb concentration is
particularly problematic because apparently similar Hb particularly problematic because apparently similar Hb 
concentrations obtainedconcentrations obtained byby different devices can leaddifferent devices can lead toto very very 
different clinical interpretationsdifferent clinical interpretations..

Consistent adoption of an internationally accepted methodConsistent adoption of an internationally accepted method for for 
reporting results would facilitate comparison of the results of reporting results would facilitate comparison of the results of 
thesethese teststests.. We proposeWe propose aa simple strategysimple strategy forfor reporting stool reporting stool 
Hb concentrationHb concentration..

http://www.azi.cz/
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QuikReadQuikReadQuikRead OC SensorOC SensorOC SensorFOB GoldFOBFOB GoldGold HM JackHMHM JackJack iT LineariT LineariT Linear

10mg/2ml 10mg/1.7ml 2mg/2ml  10mg/2ml 20mg/1.6ml10mg/2ml 10mg/2ml 10mg/1.7ml 10mg/1.7ml 2mg/2ml  2mg/2ml  10mg/2ml 10mg/2ml 20mg/1.6ml20mg/1.6ml

UNITS & CUT-OFF VALUE (ng Hb/ml / mg Hb/g stool)UNITS & UNITS & CUTCUT--OFF OFF VALUEVALUE ((ng Hb/ml ng Hb/ml // mmg Hb/g stog Hb/g stoolol))

VARIABLE SAMPLING DEVICES FOR FIT, WITH DIFFERENT
CONCENTRATION OF STOOL IN THE SAMPLING SOLUTION
VARIABLE SAMPLING DEVICES FOR FIT, WITH DIFFERENTVARIABLE SAMPLING DEVICES FOR FIT, WITH DIFFERENT
CONCENTRATION OF STOOL IN THE SAMPLING SOLUTIONCONCENTRATION OF STOOL IN THE SAMPLING SOLUTION

12.5 times higher12.5 times higher12.5 times higher



20 mg stool20 mg stool

5 mg stool5 mg stool

1 ml buffer1 ml buffer

44 ml bufferml buffer

cutcut--off  off  100 100 ng Hbng Hb/ml/ml = 2= 20 0 μμg g HbHb//gg stostoolol ((10 mg stool 10 mg stool -- 2 ml buffer2 ml buffer))

4x4x lower stool concentrationlower stool concentration
reacts positively upreacts positively up toto

4x4x higher concentration of Hb in stoolhigher concentration of Hb in stool

4x4x higher stool concentrationhigher stool concentration
responds positivelyresponds positively toto

4x4x lower concentration of Hb in stoollower concentration of Hb in stool4242
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National Colorectal Cancer ScreeningNational Colorectal Cancer Screening ProgramProgram
Guaiac detection of occult bleedingGuaiac detection of occult bleeding -- TOKS (TOKS (HaemoccultHaemoccult))

TOKS by theTOKS by the guaiacguaiac or immunochemical methodor immunochemical method
gg--FOBT/ iFOBT/ i--FOBT, Publication of the Ministry of Health FOBT, Publication of the Ministry of Health 

TOKSTOKS onlyonly byby immunochemical methodimmunochemical method ii--FOBTFOBT quantitative quantitative 
and qualitative testsand qualitative tests

FITFIT--TOKSTOKS onlyonly by aby a quantitative immunochemical methodquantitative immunochemical method on on 
aa laboratory orlaboratory or POCTPOCT analyzeranalyzer

20002000

20102010

20142014

20202020



4444

SAMPLE CUP PARTSAMPLE CUP PARTSAMPLE CUP PART

STOOL SCRAPERSTOOL SCRAPERSTOOL SCRAPER

FILTERFILTERFILTER

SPIRAL
GROOVE
SPIRALSPIRAL

GROOVEGROOVE

BAR CODE LABELSBAR CODE LABELSBAR CODE LABELS

SAMPLING SYSTEM - OC SENSOR μSAMPLING SAMPLING SYSTSYSTEEM M -- OC SENSOR OC SENSOR μμ
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SAMPLING SYSTEM - OC SENSOR μSAMPLING SAMPLING SYSTSYSTEEM M -- OC SENSOR OC SENSOR μμ

ALUMINIUM FOIL
PERFORATION

ALUMINIUM FOILALUMINIUM FOIL
PERFORAPERFORATIONTION

FILTRATION
OF SAMPLE EXTRACT

FILTRATIONFILTRATION
OF SAMPLE EXTRACTOF SAMPLE EXTRACT

25 μl INJECT
TO CUVETTE
25 25 μμll INJECTINJECT
TO CUVETTETO CUVETTE

STOOL SAMPLE
INSERT

STOOL SAMPLESTOOL SAMPLE
INSERTINSERT

TRANSFER of 10 mg
STOOL SAMPLE

TRANSFER of TRANSFER of 10 mg10 mg
STOOL SAMPLESTOOL SAMPLE
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Levi Z.,Rozen P.,Hazazi R.,Vilkin A.,Waked A.,Maoz E.,Birkenfeld S.,Leshno M.,Niv Y.

Ann Intern Med. 2007;146:244-255
A Quantitative Immunochemical Fecal Occult Blood Test for Colorectal Neoplasia

LeviLevi Z.,Rozen P.,Z.,Rozen P.,HazaziHazazi R.,R.,VilkinVilkin A.,A.,WakedWaked A.,A.,MaozMaoz E.,E.,BirkenfeldBirkenfeld S.,S.,LeshnoLeshno M.,Niv Y.M.,Niv Y.
Ann InternAnn Intern Med. 2007;146:244Med. 2007;146:244--255255

AA Quantitative Immunochemical Fecal Occult BloodQuantitative Immunochemical Fecal Occult Blood Test forTest for Colorectal NeoplasiaColorectal Neoplasia

SYMPTOMATIC SUBJECTS FOR COLONOSCOPYSYMPTOMATIC SUBJECTS FOR CSYMPTOMATIC SUBJECTS FOR COLONOSOLONOSCCOPOPYY
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ng Hb/mlng Hbng Hb/ml/ml
iFOBT - OC Sensor μ - Eiken

1000 colonoscopy
iFOBTiFOBT -- OC OC Sensor Sensor μμ -- EikenEiken

10001000 colonoscopycolonoscopy

315 - 654 ng/ml
mean 485 ng/ml
315 315 -- 654654 ngng/ml/ml
meanmean 485485 ngng/ml/ml

140 - 263 ng/ml
mean 202 ng/ml
140 140 -- 263263 ngng/ml/ml
meanmean 202202 ngng/ml/ml

25 - 45 ng/ml
mean 35 ng/ml
25 25 -- 4545 ngng/ml/ml

meanmean 3535 ngng/ml/ml

697 - 1477 ng/ml
mean 1087 ng/ml
697 697 -- 14771477 ngng/ml/ml
meanmean 10871087 ngng/ml/ml
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Kovářová JT, Zavoral M, Zima T, Žák A, Kocna P. et al.: Improvements in 
colorectal cancer screening programmes – quantitative immunochemical 

faecal occult blood testing . Biomed Pap 2012, 156(2):143-150

KovářováKovářová JT,JT, ZavoralZavoral M, Zima T,M, Zima T, ŽákŽák A, Kocna P. et al.: Improvements in A, Kocna P. et al.: Improvements in 
colorectal cancer screeningcolorectal cancer screening programmesprogrammes –– quantitative immunochemical quantitative immunochemical 

faecalfaecal occult blood testing . occult blood testing . BiomedBiomed Pap 2012, 156(2):143Pap 2012, 156(2):143--150150
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LEVI LEVI -- ROZENROZEN
PAPERPAPER

mean 72,4
ng/ml

mean mean 72,472,4
ngng/ml/ml
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ng/ml

mean mean 851,6851,6
ngng/ml/ml

mean 953,9
ng/ml

mean mean 953,9953,9
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VFN/FTN STUDY
SENSITIVITY 85 %
SPECIFICITY 88 %

VFN/FTN STUDYVFN/FTN STUDY
SENSITIVITY 85 %SENSITIVITY 85 %
SPECIFICITY 88 %SPECIFICITY 88 %

iFOBT - OC Sensor μ - Eiken
1000 colonoscopy

iFOBTiFOBT -- OC OC Sensor Sensor μμ -- EikenEiken
10001000 colonoscopycolonoscopy

SYMPTOMATIC SUBJECTS FOR COLONOSCOPY - CR STUDYSYMPTOMATIC SUBJECTS FOR CSYMPTOMATIC SUBJECTS FOR COLONOSOLONOSCCOPOPY Y -- CR STUDYCR STUDY
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van Rossum LG, van Rijn AF, Laheij RJ. et al.: Random comparison 
of guaiac and immunochemical fecal occult blood tests for colorectal cancer 

in a screening population. Gastroenterology. 2008;135(1):82-90

vanvan RossumRossum LG, vanLG, van RijnRijn AF,AF, LaheijLaheij RJ. et al.: Random comparison RJ. et al.: Random comparison 
of of guaiacguaiac and immunochemical fecal occult blood tests for colorectal cancand immunochemical fecal occult blood tests for colorectal cancer er 

in a screening population.in a screening population. GastroenterologyGastroenterology. 2008;135(1):82. 2008;135(1):82--9090

iFOBT - OC Sensor μ - Eiken
cut-off 100 ng/ml

iFOBTiFOBT -- OC OC Sensor Sensor μμ -- EikenEiken
ccutut--offoff 100100 ngng/ml/ml

20 623 SAMPLES20 623 SAMPLES

RANDOMIZATIONRANDOMIZATION

gg--FOBTFOBT ii--FOBTFOBT

INVITATIONINVITATION 10 30110 301 10 32210 322

PARTICIPATIONPARTICIPATION 4 8364 836 6 1576 157

POSITIVE FOB TESTPOSITIVE FOB TEST 117117 339339

EXAMINATIONEXAMINATION 103103 280280

POLYPS AND CANCERPOLYPS AND CANCER 8080 218218

ADV.ADENOMAS AND CANCERADV.ADENOMAS AND CANCER 5757 145145

COLORECTAL CANCERCOLORECTAL CANCER 1111 2424

DUTCH SCREENING STUDY 2008 – gFOBT x OC SENSORDUTCHDUTCH SCREENINGSCREENING STUDY 2008 STUDY 2008 –– gFOBT gFOBT x OC SENSORx OC SENSOR
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Terhaar sive Droste JS, Oort FA, van der Hulst RW. et al. Cancer Epidemiol 

Biomarkers Prev 2011, Higher fecal immunochemical test cutoff levels: lower
positivity rates but still acceptable detection rates for early-stage colorectal cancers.

Terhaar sive DrosteTerhaar sive Droste JS,JS, OortOort FA, van derFA, van der HulstHulst RW.RW. et alet al.. Cancer Epidemiol Cancer Epidemiol 
Biomarkers PrevBiomarkers Prev 2011,2011, Higher fecal immunochemicalHigher fecal immunochemical testtest cutoff levelscutoff levels:: lowerlower

positivitypositivity rates but still acceptable detection ratesrates but still acceptable detection rates forfor earlyearly--stage colorectal cancersstage colorectal cancers..
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sensitivitysensitivitysensitivity

specificityspecificityspecificity

ngng/ml/ml

Optimization of qFIT cut-off,  for indication to colonoscopy: 
Indicate as much as possible, all pathology - with 15% healthy subjects ?

NOT indicate healthy subjects, but decrease sensitivity about 15% ?

Optimization of Optimization of qFITqFIT cutcut--off,  for indication to off,  for indication to colonoscopycolonoscopy: : 
Indicate as much as possible, all pathology Indicate as much as possible, all pathology -- with with 15% healthy subjects15% healthy subjects ??

NOT indicate healthy subjects, but NOT indicate healthy subjects, but decrease sensitivity about 15%decrease sensitivity about 15% ??

2145 subjects > 40 year2145 subjects > 40 year
76 CRC found 76 CRC found 

by colonoscopyby colonoscopy
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FIT 100 ng/ml 
(20 μg/g)

FIT 100 FIT 100 ngng/ml /ml 
(20 (20 μμg/g)g/g)

FIT 50 ng/ml 
(10 μg/g)

FIT 50 FIT 50 ngng/ml /ml 
(10 (10 μμg/g)g/g)

FIT 200 ng/ml 
(40 μg/g)

FIT 200 FIT 200 ngng/ml /ml 
(40 (40 μμg/g)g/g)

capture of adenomas 30 %capture of adenomas 30 %
positivitypositivity for CRC 4,7for CRC 4,7

gFOBT positivitygFOBT positivity 3 3 -- 5 %5 %
FITFIT positivitypositivity for CRC 3,1for CRC 3,1

FITFIT positivitypositivity 8 8 -- 11%11%
capture of adenomas  50%capture of adenomas  50%

positivitypositivity for CRC 6.7for CRC 6.7

increase in sensitivity
higher financial

efficiency

increase inincrease in sensitivitysensitivity
higher financialhigher financial

efficiencyefficiency

high
false positive

reduction in number
colonoscopy

highhigh
falsefalse positivepositive

reduction in numberreduction in number
colonoscopycolonoscopy

5050

OPTIMIZATION OF CUT-OFF VALUE FOR FITOPTIMIZATION OF CUTOPTIMIZATION OF CUT--OFF VALUE FOR FITOFF VALUE FOR FIT



5151

Wieten E, Schreuders EH. et al. Clin Gastroenterol Hepatol. 2016, 14(12):1771-1777. 
Effects of increasing screening age and fecal hemoglobin cut-off concentrations in a 

colorectal cancer screening program.

WietenWieten E, E, SchreudersSchreuders EHEH. . et al.et al. Clin Gastroenterol HepatolClin Gastroenterol Hepatol. 2016. 2016,, 14(12):177114(12):1771--17771777. . 
Effects of increasing screening age and fecal hemoglobin cutEffects of increasing screening age and fecal hemoglobin cut--off concentrations in a off concentrations in a 

colorectal cancer screening program.colorectal cancer screening program.

75

85

95

55 na 50 let 10 na 15 ug Hb/g
75

85

95

55 na 50 let 10 na 15 ug Hb/g

REDUCING THE NUMBER OF 
ENDOSCOPIES

BY 14%, RESP. 11%

REDUCING THE NUMBER OF REDUCING THE NUMBER OF 
ENDOSCOPIESENDOSCOPIES

BYBY 14%, RESP. 11%14%, RESP. 11%

OptimizingOptimizing CRCCRC screeningscreening
byby increasing the age fromincreasing the age from

50 to 5550 to 55 yearsyears
oror byby lowering the cutlowering the cut--off off 

fromfrom 10 μg10 μg HbHb/g /g 
to 15 μgto 15 μg HbHb/g/g

A REDUCTION IN THE NUMBER OF 
ADENOMAS FOUND

ONLY BY 9%, RESP. 6%

A REDUCTION IN THE NUMBER OF A REDUCTION IN THE NUMBER OF 
ADENOMAS FOUNDADENOMAS FOUND

ONLY BY 9%, RESP. 6%ONLY BY 9%, RESP. 6%

OPTIMIZATION OF CUT-OFF VALUE FOR FITOPTIMIZATION OF CUTOPTIMIZATION OF CUT--OFF VALUE FOR FITOFF VALUE FOR FIT
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Kallenberg FG, Vleugels JL, de Wijkerslooth TR. et al. 
Aliment Pharmacol Ther. 2016 Jul;44(1):88-96

Adding family history to faecal immunochemical testing increases the detection
of advanced neoplasia in a colorectal cancer screening programme.

KallenbergKallenberg FG,FG, VleugelsVleugels JL,JL, de Wijkersloothde Wijkerslooth TR.TR. et alet al. . 
Aliment Pharmacol TherAliment Pharmacol Ther. 2016. 2016 JulJul;44(1):88;44(1):88--9696

Adding family historyAdding family history toto faecal immunochemical testing increases the detectionfaecal immunochemical testing increases the detection
ofof advanced neoplasia inadvanced neoplasia in aa colorectal cancercolorectal cancer screeningscreening programmeprogramme..

μg/gμμg/gg/g
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SENSITIVITY
FIT + RISK

SENSENSSITIVITITIVITYY
FIT + RISKFIT + RISK

SENSITIVITY
FIT 

SENSENSSITIVITITIVITYY
FIT FIT 

SPECIFICITY
FIT + RISK

SPECIFICITSPECIFICITYY
FIT + RISKFIT + RISK

SPECIFICITY
FIT

SPECIFICITSPECIFICITYY
FITFIT

AtAt 10 μg10 μg HbHb/g FIT/g FIT
detection of advanced detection of advanced 

neoplasianeoplasia
sensitivitysensitivity increasesincreases

fromfrom 36% to 52%36% to 52%
howeverhowever,, the specificity the specificity 

decreasesdecreases
fromfrom 93% to 79%93% to 79%

OPTIMIZATION OF CUT-OFF VALUE FOR FITOPTIMIZATION OF CUTOPTIMIZATION OF CUT--OFF VALUE FOR FITOFF VALUE FOR FIT
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5353
Moosavi S, Enns R, Gentile L et al. Can.J.Gastro.Hepato, October, 2016. 

Comparison of One versus Two Fecal Immunochemical Tests in the Detection of 
Colorectal Neoplasia in a Population-Based Colorectal Cancer Screening Program

MoosaviMoosavi S,S, EnnsEnns R,R, GentileGentile LL et alet al.. CanCan..JJ..GastroGastro..HepatoHepato, , OctoberOctober, 2016, 2016. . 
ComparisonComparison ofof OneOne versusversus TwoTwo Fecal ImmunochemicalFecal Immunochemical Tests in theTests in the DetectionDetection of of 

Colorectal Neoplasia in aColorectal Neoplasia in a PopulationPopulation--Based Colorectal Cancer Screening ProgramBased Colorectal Cancer Screening Program

The added value of the secondThe added value of the second FIT testFIT test isis 12% for 12% for CCRC RC andand 23% for23% for highhigh--riskrisk polypspolyps

British Columbia British Columbia 
Population Screening,Population Screening,
17,031 people aged 5017,031 people aged 50--75, 75, 
January 2009 January 2009 -- April 2013, April 2013, 
by mail 2 OCby mail 2 OC--Sensor tests, Sensor tests, 
analysis in a central analysis in a central 
laboratory, cutlaboratory, cut--off 20 off 20 
mg/ml (100mg/ml (100 ngng/ml)./ml).50,00

60,00

70,00

80,00

90,00

100,00

KRCA Adenomy Neoplasie
50,00

60,00

70,00

80,00

90,00

100,00

KRCA Adenomy Neoplasie

2 FIT TESTS2 FIT TESTS2 FIT TESTS

1 FIT TEST ONLY1 FIT TEST ONLY1 FIT TEST ONLY
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Shahidi N. Gentile L. Gondaraet L. al.: Can.J.Gastro.Hepatol. 2016
Correlating Quantitative Fecal Immunochemical Test Results with Neoplastic Findings

on Colonoscopy in a Population-Based Colorectal Cancer Screening Program.  

ShahidiShahidi N.N. Gentile L. Gentile L. GondaraetGondaraet L. al.L. al.: : Can.J.Gastro.Can.J.Gastro.HepatolHepatol. 2016. 2016
Correlating Quantitative Fecal ImmunochemicalCorrelating Quantitative Fecal Immunochemical TestTest ResultsResults with Neoplastic Findingswith Neoplastic Findings

onon Colonoscopy inColonoscopy in aa PopulationPopulation--BasedBased Colorectal CancerColorectal Cancer Screening ProgramScreening Program.  .  
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adenomas low-riskadenomas lowadenomas low--riskrisk

CRC- cancerCRCCRC-- cancercancer

μμg/gg/g

Quantitative one FIT test (NS-Plus, Alfresa) with a limit of ≥ 10 μg/g
20,322 FIT-positive participants underwent colonoscopy

The criterion of ≥10 μg/g with the detection of all adenomas exceeds the national one
recommendations and endoscopic resources must be considered.

Quantitative one FIT test (NSQuantitative one FIT test (NS--Plus,Plus, AlfresaAlfresa) with a limit of ≥ 10) with a limit of ≥ 10 μgμg/g/g
20,322 FIT20,322 FIT--positive participants underwentpositive participants underwent colonoscopycolonoscopy

The criterion of ≥10The criterion of ≥10 μgμg/g with the detection of all adenomas exceeds the national one/g with the detection of all adenomas exceeds the national one
recommendations andrecommendations and endoscopicendoscopic resources must be consideredresources must be considered..

adenomas high-riskadenomas highadenomas high--riskrisk

OPTIMIZATION OF CUT-OFF VALUE FOR FITOPTIMIZATION OF CUTOPTIMIZATION OF CUT--OFF VALUE FOR FITOFF VALUE FOR FIT
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Value defined by manufacturer (Eiken): 100 ng/mlValue defined by manufacturerValue defined by manufacturer ((EikenEiken): ): 100100 ngng/ml/ml

OPTIMIZATION OF CUT-OFF VALUE FOR FITOPTIMIZATION OF CUTOPTIMIZATION OF CUT--OFF VALUE FOR FITOFF VALUE FOR FIT

Improvements in colorectal cancer screening programmes – quantitative 
immunochemical faecal occult blood testing . 

Kovářová J.T., Zavoral M., Zima T., Žák A., Kocna P. et al. Biomed Pap 2012, 156:143

Improvements in colorectal cancer screening Improvements in colorectal cancer screening programmesprogrammes –– quantitative quantitative 
immunochemical immunochemical faecalfaecal occult blood testing . occult blood testing . 

KovářováKovářová J.T., J.T., ZavoralZavoral M., Zima T., M., Zima T., ŽákŽák A., Kocna P. et al. A., Kocna P. et al. BiomedBiomed Pap 2012, 156:143Pap 2012, 156:143

Cutoff value determines the performance of a semi-quantitative 
immunochemical faecal occult blood test in a colorectal cancer screening programme.

van Rossum LG, van Rijn AF et al. Br J Cancer. 2009;101:1274

Cutoff value determines theCutoff value determines the performanceperformance ofof aa semisemi--quantitative quantitative 
immunochemical faecal occult bloodimmunochemical faecal occult blood testtest inin aa colorectal cancer screening programmecolorectal cancer screening programme..

vanvan RossumRossum LG, vanLG, van RijnRijn AFAF et alet al.. BrBr JJ CancerCancer. 2009;101:1274. 2009;101:1274

Pilot study in the Czech Republic: 75 ng/mlPilot studPilot study in they in the CzechCzech RRepublicepublic: : 7575 ngng/ml/ml

Dutch study - GE specialization: 75 ng/mlDutchDutch studstudyy -- GE specializationGE specialization: : 7575 ngng/ml/ml

Dutch study - economical: 50 ng/mlDutchDutch studstudyy -- eecconomiconomicalal: : 5050 ngng/ml/ml
Cost-effectiveness analysis of a quantitative immunochemical test 

for colorectal cancer screening.
Wilschut JA, Hol L, Dekker E et al. Gastroenterology. 2011;141:1648

CostCost--effectiveness analysis ofeffectiveness analysis of aa quantitative immunochemicalquantitative immunochemical test test 
forfor colorectal cancer screeningcolorectal cancer screening..

WilschutWilschut JA, Hol L,JA, Hol L, DekkerDekker EE et alet al.. GastroenterologyGastroenterology. 2011;141:1648. 2011;141:1648
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CRC TUMOUR POSITION - FALSE NEGATIVECRC TUMOUR POSITION CRC TUMOUR POSITION -- FALFALSESE NEGATIVNEGATIVEE

147 CRC in VFN147 CRC in VFN hospitalhospital 48%48%
stage Dukestage Duke''s III s III -- IVIV

SSensitivityensitivity for CRC for CRC -- 81,5 % 81,5 % 
False negative False negative -- 18,5 %18,5 %

34 CRC 34 CRC withwith negative FIT   negative FIT   
(dg. in 1 (dg. in 1 year afteryear after FIT)FIT)

Kelley L, Swan N, Hughes DJ. - Colorectal Dis. 2013 Sep; 15(9): e512-21
An analysis of the duplicate testing strategy of an Irish immunochemical FOBT 

colorectal cancer screening programme

KelleyKelley L,L, SwanSwan N,N, HughesHughes DJ.DJ. -- Colorectal Dis. 2013 Sep; 15(9): e512Colorectal Dis. 2013 Sep; 15(9): e512--2121
AnAn analysisanalysis of theof the duplicateduplicate testingtesting strategystrategy of anof an IrishIrish immunochemical FOBT immunochemical FOBT 

colorectal cancer screening programmecolorectal cancer screening programme

One test used with cutOne test used with cut--off  off  (75 ng/ml)(75 ng/ml)
Percentage of nonPercentage of non--detected CRCdetected CRC 17.6%17.6%

3/243/3/2244 10/5310/5310/53

4/144/144/144/244/244/24

1212..5%5%

228.5%8.5%18.1%18.1%

18.8%18.8%
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Population screeningPopulation screening

Screening colonoscopyScreening colonoscopy Screening colonoscopyScreening colonoscopy Screening colonoscopyScreening colonoscopy

One stageOne stage Two stageTwo stage Three stageThree stage

FITFIT Hb Hb in stoolin stool FITFIT HbHb iin stooln stool

serum serum CRCCRC markersmarkers

FIT -FFIITT --

FIT +FFIITT ++ marker -markermarker -- marker +markermarker ++

FIT -FFIITT -- FIT +FFIITT ++

Serological biomarkers in triage of FIT-positive subjects? Nielsen HJ, 
Christensen IJ, Andersen B et al.: Scand J Gastroenterol. 2017; 52(6-7):742-744

Serological biomarkers in triage ofSerological biomarkers in triage of FITFIT--positivepositive subjectssubjects?? NielsenNielsen HJ, HJ, 
ChristensenChristensen IJ, Andersen BIJ, Andersen B et alet al.: .: ScandScand JJ GastroenterolGastroenterol. 2017; 52(6. 2017; 52(6--7):7427):742--744744

Increasing the FIT cut-off FIT is considered to reduce 
colonoscopies. Three-step screening

(FIT/blood test/colonoscopy) could be to reduce 
the number of unnecessary colonoscopies by 25%

Increasing theIncreasing the FITFIT cutcut--offoff FITFIT is consideredis considered toto reduce reduce 
colonoscopiescolonoscopies. . ThreeThree--step step screeningscreening

(FIT/(FIT/bloodblood test/test/colonoscopycolonoscopy)) could becould be toto reduce reduce 
the number of unnecessary colonoscopiesthe number of unnecessary colonoscopies by 25%by 25%
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QUANTITATIVE ANALYSIS OF Hb IN STOOL – CZECH REPUBLICQUANTITATIVE ANALYSIS OFQUANTITATIVE ANALYSIS OF HbHb IN STOOLIN STOOL –– CZECH REPUBLICCZECH REPUBLIC

EikenEiken OCOC--Sensor mikroSensor mikro, OC, OC--SensorSensor IO, Sentinel  FOBIO, Sentinel  FOB--GoldGold
AidianAidian (Orion)(Orion) QuikRead goQuikRead go,, QuickQuick Plus,Plus, Quick SealQuick Seal,, iChroma BoditechiChroma Boditech,,

BiosensorBiosensor Standard F200, Standard FIAStandard F200, Standard FIA LabmarkLabmark,, Eurolyser CubeEurolyser Cube--S,S,
Exdia AxonlabExdia Axonlab,, VedaLabVedaLab



Association Between Concentrations of Hemoglobin Determined by Fecal 
Immunochemical Tests and Long-term Development of Advanced Colorectal 

Neoplasia. Grobbee EJ, Schreuders EH, Hansen BE et al.: 
Gastroenterology. 2017;153(5):1251-1259

Association Between Concentrations of Hemoglobin Determined by FAssociation Between Concentrations of Hemoglobin Determined by Fecal ecal 
Immunochemical Tests and LongImmunochemical Tests and Long--term Development of Advanced Colorectal term Development of Advanced Colorectal 

NeoplasiaNeoplasia.. GrobbeeGrobbee EJ, EJ, SchreudersSchreuders EH, Hansen BE et al.: EH, Hansen BE et al.: 
GastroenterologyGastroenterology. 2017;153(5):1251. 2017;153(5):1251--125912595959

RISK OF CRC - FIT BELOW 10µg Hb/gRISK OF CRC RISK OF CRC -- FIT BELOW 10µgFIT BELOW 10µg HbHb/g/g

AfterAfter 88 years of followyears of follow--upup,, participants with participants with baseline concentrations ofbaseline concentrations of 88--1010
µgµg fHbfHb/g had a/g had a higher cumulativehigher cumulative incidenceincidence of advanced neoplasiaof advanced neoplasia
(33%)(33%) than participants withthan participants with 0 µg0 µg fHbfHb/g (5%) p <.001./g (5%) p <.001.

ForFor persons with persons with concentrations ofconcentrations of 88--10 µg10 µg fHbfHb/g (p <.001),/g (p <.001), thethe riskrisk score score 
increased fromincreased from aa value ofvalue of 1.2 1.2 -- forfor persons with concentrations ofpersons with concentrations of 00--2 2 
µgµg fHbfHb/g /g -- to 8.2.to 8.2.

Participants with Participants with two consecutive fHb concentrations oftwo consecutive fHb concentrations of 8 µg8 µg HbHb/g had a 14/g had a 14--
fold increasedfold increased riskrisk of advanced neoplasia compared with participants of advanced neoplasia compared with participants 
with two consecutive fHb concentrations ofwith two consecutive fHb concentrations of 0 µg0 µg HbHb/g (p <0.001)/g (p <0.001)

Baseline and followBaseline and follow--up fHb concentrationsup fHb concentrations are independentare independent predictorspredictors for for 
the development of advanced neoplasiathe development of advanced neoplasia.. This information can be used This information can be used 
in designing personalized strategiesin designing personalized strategies for KRCAfor KRCA screeningscreening..
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National Colorectal Cancer ScreeningNational Colorectal Cancer Screening ProgramProgram
Guaiac detection of occult bleedingGuaiac detection of occult bleeding -- TOKS (TOKS (HaemoccultHaemoccult))

TOKS by theTOKS by the guaiacguaiac or immunochemical methodor immunochemical method
gg--FOBT/ iFOBT/ i--FOBT, Publication of the Ministry of Health FOBT, Publication of the Ministry of Health 

TOKSTOKS onlyonly byby immunochemical methodimmunochemical method ii--FOBTFOBT quantitative quantitative 
and qualitative testsand qualitative tests

FITFIT--TOKSTOKS onlyonly by aby a quantitative immunochemical methodquantitative immunochemical method on on 
aa laboratory orlaboratory or POCTPOCT analyzeranalyzer

20002000

20102010

20142014

20202020

Obligation of external quality control onceObligation of external quality control once aa yearyear
Publication of thePublication of the MinistryMinistry of Health of the Czech Republicof Health of the Czech Republic

20232023
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ng/mlngng/ml/ml J Lab Med Qual Assur - 10/2016JJ LabLab MedMed Qual Assur Qual Assur -- 10/20110/20166

Chang-Ho Jeon and A-Jin Lee, J Lab Med Qual Assur 2016;38:120-128
Annual Report on the External Quality Assessment Scheme for 

Urinalysis and Faecal Occult Blood Testing in Korea (2015)

ChangChang--Ho Ho JeonJeon and Aand A--Jin LeeJin Lee, , J Lab Med J Lab Med Qual AssurQual Assur 2016;38:1202016;38:120--128128
Annual Report on the External Quality Assessment Scheme for Annual Report on the External Quality Assessment Scheme for 

Urinalysis and Faecal Occult Blood Testing in Korea (2015)Urinalysis and Faecal Occult Blood Testing in Korea (2015)

EQA Korea 2015EQA Korea 2015
235235 participantsparticipants (29%)(29%)
77 different analyzersdifferent analyzers

Results in ngResults in ng/ml/ml

POSITIVE
SAMPLE

NEGATIVENEGATIVE
SAMPLESAMPLE

cut-offcutcut--offoff

Eiken        Eiken         Eiken          Alfresa        Alfresa Kyowa       Kyowa 
Micro         Diana           Io             NS-1000        NS-C       HM-Jack   HM-Jack Arc
Eiken        Eiken         Eiken          Alfresa        AlfresaEiken        Eiken         Eiken          Alfresa        Alfresa Kyowa       Kyowa Kyowa       Kyowa 
Micro         Diana           Io             NSMicro         Diana           Io             NS--1000        NS1000        NS--C       HMC       HM--Jack   HMJack   HM--Jack ArcJack Arc

http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/


6262

SEKK EHK FOB – EXTERNAL QUALITY CONTROLSEKK EHK FOB SEKK EHK FOB –– EXTERNAL QUALITY CONTROLEXTERNAL QUALITY CONTROL

EikenEiken 30 30 μμg/gg/g, , 9911 μμg/gg/g

Sentinel 60 Sentinel 60 μμg/gg/g, , 171755 μμg/gg/g

FIT values
Sentinel - Eiken 

2 x higher

FIT FIT valuesvalues
Sentinel Sentinel -- Eiken Eiken 

22 x x higherhigher

September 2023
211 participants in the FOB cycle

September 2023September 2023
211 participants in the FOB cycle211 participants in the FOB cycle

DDmaxmax 20%20%

DDmaxmax 50%50%
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National Colorectal Cancer ScreeningNational Colorectal Cancer Screening ProgramProgram
Guaiac detection of occult bleedingGuaiac detection of occult bleeding -- TOKS (TOKS (HaemoccultHaemoccult))

TOKS by theTOKS by the guaiacguaiac or immunochemical methodor immunochemical method
gg--FOBT/ iFOBT/ i--FOBT, Publication of the Ministry of Health FOBT, Publication of the Ministry of Health 

TOKSTOKS onlyonly byby immunochemical methodimmunochemical method ii--FOBTFOBT quantitative quantitative 
and qualitative testsand qualitative tests

FITFIT--TOKSTOKS onlyonly by aby a quantitative immunochemical methodquantitative immunochemical method on on 
aa laboratory orlaboratory or POCTPOCT analyzeranalyzer

20002000

20102010

20142014

20202020

????????

Obligation of external quality control onceObligation of external quality control once aa yearyear
Publication of thePublication of the MinistryMinistry of Health of the Czech Republic of Health of the Czech Republic 

Intelligent evaluation ofIntelligent evaluation of FITFIT analysisanalysis
Personalized population screeningPersonalized population screening

20232023
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Lowering the Starting Age for Colorectal Cancer Screening to 45 Years: 
Who Will Come…and Should They?

Imperiale TF, Kahi CJ, Rex DK.: Clin Gastroenterol Hepatol. 2018 (10):1541-1544

Lowering the Starting Age for Colorectal Cancer Screening to 45 Lowering the Starting Age for Colorectal Cancer Screening to 45 Years: Years: 
Who Will Come…and Should They?Who Will Come…and Should They?

ImperialeImperiale TF, TF, KahiKahi CJ, Rex DK.: CJ, Rex DK.: ClinClin Gastroenterol HepatolGastroenterol Hepatol. 2018 (10):1541. 2018 (10):1541--15441544

INTEGRATION OF CRC RISK FACTORSINTEGRAINTEGRATION OF CRC TION OF CRC RIRISSKK FAFACCTORTORSS

Age is important, but also several other factors, such as genderAge is important, but also several other factors, such as gender, first, first--
degree relationship with CRC, high body mass index (BMI), metabodegree relationship with CRC, high body mass index (BMI), metabolic lic 

syndrome, cigarette smoking, diet, use of certain drugs (aspirinsyndrome, cigarette smoking, diet, use of certain drugs (aspirin, , 
nonsteroidalnonsteroidal antianti--inflammatory drugs, hormone replacement therapy) and inflammatory drugs, hormone replacement therapy) and 

adherence. adherence. 
The disadvantage is the inability to integrate these factors intThe disadvantage is the inability to integrate these factors into o 

personalized screeningpersonalized screening..

GuidelineGuideline ACS 2018 ACS 2018 -- CRC sCRC screening creening > > 45 45 yearsyears
Colorectal cancer screening forColorectal cancer screening for averageaverage--riskrisk adultsadults::

20182018 guidelineguideline updateupdate fromfrom thethe AmericanAmerican Cancer Society.Cancer Society.
CA Cancer J Clin 2018;68:250CA Cancer J Clin 2018;68:250--281.281.

Clin Gastroenterol Hepatol. 10/2018 ClinClin Gastroenterol HepatolGastroenterol Hepatol. 10/2018 . 10/2018 
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6565
Direct Comparison of Diagnostic Performance of 9 Quantitative Fecal 

Immunochemical Tests for Colorectal Cancer Screening. Gies A, Cuk K, Schrotz-
King P, Brenner H. Gastroenterology 2018;154:93 -104

Direct ComparisonDirect Comparison ofof DiagnosticDiagnostic Performance of 9 Performance of 9 QuantitativeQuantitative Fecal Fecal 
Immunochemical Tests for Colorectal Cancer Screening. Immunochemical Tests for Colorectal Cancer Screening. GiesGies A,A, CukCuk K,K, SchrotzSchrotz--

KingKing P,P, BrennerBrenner H.H. GastroenterologyGastroenterology 2018;154:93 2018;154:93 --104104

ANALYTICAL VARIABILITY OF FIT TESTSANALYTICAL VARIABILITY OF FIT TESTSANALYTICAL VARIABILITY OF FIT TESTS

FIT positivity for different analyzers. Cut-off given by the manufacturer - A, 
uniform 15 μg/g - B, calculated for specificity 96.7% - C

FIT positivity forFIT positivity for different analyzersdifferent analyzers.. CutCut--off givenoff given byby the manufacturerthe manufacturer -- A, A, 
uniformuniform 15 15 μμg/g g/g -- B,B, calculatedcalculated forfor specificityspecificity 96.7% 96.7% -- CC

Manufacturer's cutManufacturer's cut--off off UniformUniform 15 15 μμg/g g/g SpecificitySpecificity 96.7%C96.7%C

OC-Sensor
FOB Gold
CarePrima
QuickRead
Eurolyser

OCOC--SensorSensor
FOBFOB GoldGold
CarePrimaCarePrima
QuickReadQuickRead
EurolyserEurolyser

6.60 μg/g
17.68 μg/g
12.35 μg/g
15.00 μg/g
6.11 μg/g

6.60 6.60 μμg/gg/g
17.68 17.68 μμg/gg/g
12.35 12.35 μμg/gg/g
15.00 15.00 μμg/gg/g
6.11 6.11 μμg/gg/g
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Ulrike Haug - Update on CRC screening in Germany

WEO Colorectal Cancer Screening Committee - Barcelona, October 2019
Ulrike HaugUlrike Haug -- Update on CRC screening inUpdate on CRC screening in GermanyGermany

WEO Colorectal Cancer ScreeningWEO Colorectal Cancer Screening CommitteeCommittee -- Barcelona,Barcelona, OctoberOctober 20192019

LaboratoryLaboratory analyzanalyzersers NumberNumber CCutut--offoff PPoossitivititivityy

OCOC--Sensor Sensor -- MastGroupMastGroup 1 3470611 347061 1010 μμg/g g/g 10.210.2 %%

ImmundiagnImmundiagnoostik stik DynexDynex--ELISAELISA 613 311613 311 1010 μμg/gg/g 7.57.5 %%

FOBFOB GoldGold -- SysmexSysmex 532 133532 133 1717 μμg/gg/g 7.97.9 %%

RR--Biopharm Biopharm DynexDynex--ELISAELISA 259 452259 452 66--1212 μμg/gg/g 17.117.1 %%

ScheBo BiotechScheBo Biotech AGAG 50 67850 678 2525 μμg/gg/g 8.28.2 %%

NS Plus NS Plus -- CareCare diagnosticsdiagnostics 31 76331 763 66 μμg/gg/g 5.15.1 %%

2.8 million FIT in 2018
12 different FIT manufacturers

no fixed cut-off
requirement: 25% sensitivity for advanced 

neoplasia and > 90% specificity

2.82.8 millionmillion FITFIT inin 20182018
1212 differentdifferent FIT FIT manufacturersmanufacturers

nono fixed cutfixed cut--offoff
requirementrequirement: 25% sensitivity for: 25% sensitivity for advanced advanced 

neoplasia andneoplasia and > 90%> 90% specificityspecificity
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Ulrike Haug - Update on CRC screening in Germany

WEO Colorectal Cancer Screening Committee - Barcelona, October 2019
Ulrike HaugUlrike Haug -- Update on CRC screening inUpdate on CRC screening in GermanyGermany

WEO Colorectal Cancer ScreeningWEO Colorectal Cancer Screening CommitteeCommittee -- Barcelona,Barcelona, OctoberOctober 20192019

POCT POCT analyzanalyzersers NumberNumber CCutut--offoff PPoossitivititivityy

Care DF Care DF -- IImmoCaremmoCare--CC 2 3162 316 4 4 μμg/g g/g 1.1.9 9 %%

Orion Orion DiagnosticaDiagnostica 7 2787 278 115 5 μμg/gg/g 13.8 13.8 %%

CerTestCerTest BIOTECBIOTEC 1 0151 015 8 8 μμg/gg/g 21.1 21.1 %%

Eurolyser Diagnostica Eurolyser Diagnostica 177177 4 4 μμg/gg/g 1133..3 3 %%

2.8 million FIT in 2018
12 different FIT manufacturers

no fixed cut-off
requirement: 25% sensitivity for advanced 

neoplasia and > 90% specificity

2.82.8 millionmillion FITFIT inin 20182018
1212 differentdifferent FIT FIT manufacturersmanufacturers

nono fixed cutfixed cut--offoff
requirementrequirement: 25% sensitivity for: 25% sensitivity for advanced advanced 

neoplasia andneoplasia and > 90%> 90% specificityspecificity
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6868 Der iFOBT im Darmkrebs-Screening: Ergebnisse der medizinischen Laboratorien 
für das Jahr 2018 - dr.Ulrike Haug

DerDer iFOBT im DarmkrebsiFOBT im Darmkrebs--ScreeningScreening: : ErgebnisseErgebnisse derder medizinischen Laboratorien medizinischen Laboratorien 
ffüür das Jahrr das Jahr 20182018 -- dr.dr.Ulrike HaugUlrike Haug

ANALYTICAL VARIABILITY OF FIT TESTSANALYTICAL VARIABILITY OF FIT TESTSANALYTICAL VARIABILITY OF FIT TESTS
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Iris Lansdorp-Vogelaar - Optimal FIT Screening for Men and Women in Case of 
Limited Colonoscopy Capacity: A Cost-Effectiveness Analysis

WEO CRC Screening Committee - FIT for Screening, Barcelona, October 2019

Iris Iris LansdorpLansdorp--VogelaarVogelaar -- Optimal FIT Screening for Men and Women in Case of Optimal FIT Screening for Men and Women in Case of 
Limited Limited ColonoscopyColonoscopy Capacity: A CostCapacity: A Cost--Effectiveness AnalysisEffectiveness Analysis

WEO CWEO CRRC Screening Committee C Screening Committee -- FIT for Screening, Barcelona, October 2019FIT for Screening, Barcelona, October 20196969

Screening with a cut-off of 15 μg/g
according to the OC-Sensor - Eiken study

Screening withScreening with aa cutcut--off ofoff of 15 15 μμg/gg/g
accordingaccording toto thethe OCOC--SensorSensor -- EikenEiken studystudy

Predicted positivity - 6.3%PredictedPredicted positivitypositivity -- 6.3%6.3%

Screening implemented with a test
FOB Gold - Sentinel

Screening implemented withScreening implemented with a testa test
FOB FOB GoldGold -- SentinelSentinel

Positivity FIT - 12.2 %PoPossitivititivityy FIT FIT -- 12.2 %12.2 %

Cut-off modify to 47 μg/g
for positivity 6.3 %

CutCut--off moff modifodifyy toto 47 47 μμg/gg/g
forfor popossitivititivityy 6.3 %6.3 %

The most effective
screening - FIT, annually, 

45-80 years, 10μg/g

TheThe mostmost effectiveeffective
screeningscreening -- FIT,FIT, annuallyannually, , 

4545--8080 yearsyears, 10, 10μμg/gg/g

Currently implemented
screening - FIT, 1x every 2 years,

55-75 years, 47μg/g

Currently implementedCurrently implemented
screeningscreening -- FIT, 1xFIT, 1x everyevery 22 yearsyears,,

5555--7575 yearsyears, 47, 47μμg/gg/g

Entitlement to colonoscopies < One third of the most effective screeningEntitlement toEntitlement to colonoscopiescolonoscopies < One third of the most effective screening< One third of the most effective screening
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Influence of Varying Quantitative Fecal Immunochemical Test Positivity

Thresholds on Colorectal Cancer Detection. Selby K, Jensen CD, Lee JK, et al.
Ann Intern Med. 2018 Oct 2;169(7):439-447

Influence of Varying Quantitative Fecal ImmunochemicalInfluence of Varying Quantitative Fecal Immunochemical Test PositivityTest Positivity
ThresholdsThresholds onon Colorectal Cancer DetectionColorectal Cancer Detection.. SelbySelby K,K, JensenJensen CD, Lee JK,CD, Lee JK, et alet al..

Ann InternAnn Intern Med. 2018Med. 2018 OctOct 2;169(7):4392;169(7):439--447447

VARIABILITY OF FIT ACCORDING TO AGE AND GENDERVARIABILITY OF FIT ACCORDING TO AGE AND GENDERVARIABILITY OF FIT ACCORDING TO AGE AND GENDER

Kaiser Permanente, 640 859 subjects, cut-off for positivity 8% 
men 20 μg/g, women 15 μg/g, 

50-59 years 15 μg/g,  60-69 years 20 μg/g, 70-75 years 25 μg/g

KaiserKaiser Permanente, 640 859 Permanente, 640 859 subjects, subjects, cutcut--off foroff for popossitivititivityy 8% 8% 
mmenen 20 20 μμg/g, g/g, womenwomen 15 15 μμg/g, g/g, 

5050--59 59 years years 15 15 μμg/g,  60g/g,  60--69 69 years years 20 20 μμg/gg/g, , 7070--75 75 years years 25 25 μμg/gg/g

0

5

10

15

0

5

10

15

3030 μμg/g          25g/g          25 μμg/g          20g/g          20 μμg/g          15g/g          15 μμg/g          10g/g          10 μμg/gg/g

8.18.18.38.38.08.0
8.68.6 8.38.3

50-59 years
60-69 years
70-75 years

men
women

5050--59 59 yearsyears
6060--69 69 yearsyears
7070--75 75 yearsyears

menmen
womenwomen
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Varying fecal immunochemical test screening cutoffs by age and gender: a way
to increase detection rates and reduce the number of colonoscopies. Njor SH,
Rasmussen M, Friis-Hansen L. et al. Gastrointest Endosc. 2022; 95(3):540-549.

Varying fecal immunochemicalVarying fecal immunochemical testtest screening cutoffsscreening cutoffs byby age and genderage and gender: a: a wayway
toto increase detection rates and reduce the number of colonoscopiesincrease detection rates and reduce the number of colonoscopies.. NjorNjor SH,SH,
RasmussenRasmussen M,M, FriisFriis--HansenHansen L.L. et alet al.. Gastrointest EndoscGastrointest Endosc. 2022; 95(3):540. 2022; 95(3):540--549.549.

FIT CUT-OFF VARIABILNÍ PODLE VĚKU A POHLAVÍFIT CUTFIT CUT--OFF VARIABILNÍ PODLE VĚKU A POHLAVÍOFF VARIABILNÍ PODLE VĚKU A POHLAVÍ

Danish study, 531,828 people - increase in detection of cancer by 1.1%, adenomas by 5%, 
decrease in interval cancers by 1.5% and decrease in the number of colonoscopies by 7%
Danish study, 531,828 people Danish study, 531,828 people -- increase in detection of cancer by 1.1%, adenomas by 5%, increase in detection of cancer by 1.1%, adenomas by 5%, 
decrease in interval cancers by 1.5% and decrease in the number decrease in interval cancers by 1.5% and decrease in the number ofof colonoscopiescolonoscopies by 7%by 7%

EikenEiken analyzanalyzersers
60 60 μμg/gg/g 20 20 μμg/gg/g 15 15 μμg/gg/g
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FIT CUT-OFF VARIABILITY ACCORDING TO GENDERFIT CUTFIT CUT--OFF VARIABILITY ACCORDING TO GENDEROFF VARIABILITY ACCORDING TO GENDER

Piloting gender-oriented colorectal cancer screening with a faecal 
immunochemical test: population-based registry study from Finland. 

Sarkeala T, Färkkilä M, Anttila A. et al.: BMJ Open. 2021; 11(2):e046667

Piloting genderPiloting gender--orientedoriented colorectal cancer screeningcolorectal cancer screening withwith a faecal a faecal 
immunochemical test:immunochemical test: populationpopulation--based registry studybased registry study from Finlandfrom Finland. . 

SarkealaSarkeala T,T, FärkkiläFärkkilä M,M, AnttilaAnttila A.A. et alet al.: BMJ.: BMJ OpenOpen. 2021; 11(2):e046667. 2021; 11(2):e046667

Screening ofScreening of 21,99321,993 persons in Finlandpersons in Finland, FOB, FOB--Gold mailedGold mailed test,test,
returnreturn 79.3%,79.3%, cutcut--offoff 70 µg70 µg HbHb/g for/g for menmen, , 25 µg25 µg HbHb/g for/g for womenwomen

MMenen %, (95%CI)%, (95%CI) WomenWomen, % (95%CI), % (95%CI)

PositivityPositivity 2.8 (2.5 2.8 (2.5 --3.1)3.1) 2.4 (2.2 2.4 (2.2 --2.7)2.7)
PPV for CRCPPV for CRC 6.6 (4.0 6.6 (4.0 --10.3)10.3) 6.4 (3.9 6.4 (3.9 --9.8)9.8)
PPV for AAPPV for AA 25.7 (20.6 25.7 (20.6 --31.4)31.4) 15.5 (11.6 15.5 (11.6 --20.2)20.2)
PPV (PPV (colonocolono) for CRC) for CRC 9.0 (5.4 9.0 (5.4 --13.8)13.8) 8.8 (5.4 8.8 (5.4 --13.4)13.4)
PPV (PPV (colonocolono] for AA] for AA 34.8 (28.3 34.8 (28.3 --41.8)41.8) 21.3 (16.0 21.3 (16.0 --27.4)27.4)
CRC detectionCRC detection 1.8 (1.1 1.8 (1.1 --2.9)2.9) 1.6 (0.9 1.6 (0.9 --2.4)2.4)
AA detectionAA detection 7.2 (5.6 7.2 (5.6 --9.1)9.1) 3.8 (2.8 3.8 (2.8 --5.0)5.0)
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Development and external validation of a faecal immunochemical test-based 
prediction model for colorectal cancer detection in symptomatic patients

Cubiella J, Vega P, Salve M. et al. BMC Medicine 2016, 14:128

DevelopmentDevelopment andand external validationexternal validation of a faecal immunochemical testof a faecal immunochemical test--based based 
predictionprediction model formodel for colorectal cancercolorectal cancer detectiondetection inin symptomatic patientssymptomatic patients

CubiellaCubiella J, Vega P, Salve M. et al. BMC Medicine 2016, 14:128J, Vega P, Salve M. et al. BMC Medicine 2016, 14:1287373

CRC PREDICTION MODEL - COLONPREDICTCRC CRC PREDICPREDICTION MODELTION MODEL -- COLONPREDICTCOLONPREDICT

Low risk value < 3.5
Intermediate risk     value 3.5 - 5.6
High risk value ≥ 5.6

Low riskLow risk valuevalue << 3.53.5
IntermediateIntermediate risk     risk     valuevalue 3.5 3.5 -- 5.65.6
High riskHigh risk value value ≥≥ 5.65.6

Prediction model with 11 variablePrediction model with 11 variable
Characteristics OR
Age (years) 1.04
Sex (male) 2.2 
Hb - fecal ≥ 20 μg/g 17.0
Hb - blood < 10 g/dl 4.8
CEA  ≥ 3 ng/ml 4.5
Colonoscopy in 10 years 0.1
Rectal bleeding 2.2
Change in bowel habit 1.7
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PERSONALIZED SCREENING - DETECTION OF ADENOMAS AND CRCPERSONALIZED SCREENING PERSONALIZED SCREENING -- DETECTION OF ADENOMAS AND CRCDETECTION OF ADENOMAS AND CRC

Usefulness of risk stratification models for colorectal cancer based on fecal 
hemoglobin concentration and clinical risk factors. Park CH, Jung YS, Kim NH, et al. 

Gastrointest Endosc. 2019 Jun; 89(6): 1204 - 1211

Usefulness of risk stratification models for colorectal cancer bUsefulness of risk stratification models for colorectal cancer based on fecal ased on fecal 
hemoglobin concentration and clinical risk factors. Park CH, Junhemoglobin concentration and clinical risk factors. Park CH, Jung YS, Kim NH, et al. g YS, Kim NH, et al. 

Gastrointest EndoscGastrointest Endosc. 2019 Jun; 89(6): 1204 . 2019 Jun; 89(6): 1204 -- 12111211

Percentage of Percentage of 
advanced foundadvanced found

colorectal neoplasiacolorectal neoplasia
1. by1. by thethe FITFIT methodmethod
cutcut--offoff 20 mg/g20 mg/g stoolstool

2. risk2. risk criterion criterion 
includingincluding

FIT,FIT, ageage,, gendergender,,
obesity, smoking, obesity, smoking, 

diabetesdiabetes

Personalized screeningPersonalized screening
has a 1.9xhas a 1.9x higherhigher incidenceincidence of neoplasiaof neoplasia
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DNA CHIPs FOR COLORECTAL CANCER SCREENINGDNADNA CHIPsCHIPs FOR COLORECTAL CANCER SCREENINGFOR COLORECTAL CANCER SCREENING

PreGen-Plus - 23 CRC MOLECULAR MARKERS
21 MUTATIONS - APC, K-ras, p53

MIKROSATELLITE INSTABILITY - BAT-26

PreGenPreGen--Plus Plus -- 23 23 CRC CRC MOLEMOLECCULULAAR MARKERR MARKERSS
21 MUTA21 MUTATIONS TIONS -- APC, KAPC, K--ras, p53ras, p53

MIKROSATELMIKROSATELLITELITE INSTABILITINSTABILITY Y -- BATBAT--2626

Cologuard® - DNA stool test (Exact Sciences)
approved by FDA, September 04, 2014

test price - 600 U$, www.medscape.com             

CologuardCologuard® ® -- DNADNA stoolstool test (test (Exact SciencesExact Sciences))
approvedapproved by FDA,by FDA, SeptemberSeptember 04, 201404, 2014

testtest priceprice -- 600 U$, www.600 U$, www.medscapemedscape..com             com             
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Niedermaier T, Seum T, Hoffmeister M, Brenner H. Lowering Fecal Immunochemical 
Test Positivity Threshold vs Multitarget Stool RNA Testing for Colorectal Cancer 

Screening. JAMA. 2024 Jun 1 - ePpub

NiedermaierNiedermaier T,T, SeumSeum T,T, HoffmeisterHoffmeister M, Brenner H. Lowering Fecal Immunochemical M, Brenner H. Lowering Fecal Immunochemical 
Test Test PositivityPositivity ThresholdThreshold vs Multitargetvs Multitarget Stool RNA Testing for Colorectal Cancer Stool RNA Testing for Colorectal Cancer 

Screening. JAMA. 2024 Jun 1 Screening. JAMA. 2024 Jun 1 -- ePpubePpub

CRC PREVENTCRC PREVENT
mtmt--sRNAsRNA

CRC PREVENTCRC PREVENT
FITFIT

BBLITZLITZ
FITFIT

CColonoolonoscopyscopy numbernumber sensenssitivititivityy numbernumber sensenssitivititivityy sensenssitivititivityy

CCRC RC –– ccaanacrenacre 3434 9944,,44 %% 2288 7777,,88 %% 9944,,99 %%

AdenomAdenomasas 278278 4455,,99 %% 117575 2828,,99 %% 4444,,77 %%

89208920 participants in theparticipants in the CRCCRC--PREVENT study / US forPREVENT study / US for mtmt--sRNAsRNA test test 
76077607 participants in theparticipants in the BLITZ study / BLITZ study / GermanyGermany for FOBfor FOB GoldGold--FIT test.FIT test.

CutCut--offoff FITFIT inin CRCCRC--PREVENT PREVENT -- 20 20 μμg/gg/g,, accordingaccording toto the manufacturerthe manufacturer
CutCut--offoff FITFIT inin BLITZ BLITZ set toset to equalequal positivitypositivity 17% 17% -- 8,83 8,83 μμg/gg/g

mt-sRNA FOR COLORECTAL CANCER SCREENINGmtmt--sRNAsRNA FOR COLORECTAL CANCER SCREENINGFOR COLORECTAL CANCER SCREENING
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COMBINATION OF MARKERS IN FACES – FIT + TRANSFERINCOMBINATION OF MARKERS IN FACES COMBINATION OF MARKERS IN FACES –– FIT + TRANSFERINFIT + TRANSFERIN
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Clinical benefit of measuring both haemoglobin and transferrin concentrations in
faeces: demonstration during a large-scale colorectal cancer screening trial in Japan. 

Takashima Y, Shimada T, Yokozawa T., Diagnosis (Berl). 2015 Feb 1;2(1):53-59

Clinical benefit of measuring both Clinical benefit of measuring both haemoglobinhaemoglobin and and transferrintransferrin concentrations concentrations inin
faecesfaeces: demonstration during a large: demonstration during a large--scale colorectal cancer screening trial in Japan. scale colorectal cancer screening trial in Japan. 

Takashima Y, Shimada T, Takashima Y, Shimada T, YokozawaYokozawa T., Diagnosis (T., Diagnosis (BerlBerl). 2015 Feb 1;2(1):53). 2015 Feb 1;2(1):53--5959

Screening includedScreening included 12,25512,255 personspersons, 8,223, 8,223 men andmen and 4,0324,032 womenwomen
Automatic analyzerAutomatic analyzer NSNS--PlusPlus detection ofdetection of hemoglobinhemoglobin and transferrinand transferrin

HbHb positivitypositivity TfTf positivitypositivity withwith
negativenegative HbHb TotalTotal positivitypositivity

MenMen 7,1 %7,1 % 2,7 %2,7 % 9,8 %9,8 %

WomenWomen 5,7 %5,7 % 4,9 %4,9 % 10,5 %10,5 %

SignificanceSignificance p = 0,003p = 0,003 p p < 0.001< 0.001 p = 0,281p = 0,281

The percentage rate of constipation inThe percentage rate of constipation in HbHb positives is 11.7%, inpositives is 11.7%, in TfTf positives 17.1%positives 17.1%
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COLORECTAL CARCINOMA SCREENING - MARKER COMBINATIONCOLORECTAL CARCINOMA SCREENING COLORECTAL CARCINOMA SCREENING -- MARKER COMBINATIONMARKER COMBINATION

The combination of quantitative faecal occult blood test and faecal 
calprotectin is a cost-effective strategy to avoid colonoscopies in 

symptomatic patients without relevant pathology.
Lué A, Hijos G, Sostres C. et al. Therap Adv Gastroenterol. 2020;13:ePub

The combination of quantitative faecal occult bloodThe combination of quantitative faecal occult blood testtest and faecal and faecal 
calprotectin iscalprotectin is aa costcost--effective strategyeffective strategy toto avoid colonoscopies in avoid colonoscopies in 

symptomatic patients without relevant pathologysymptomatic patients without relevant pathology..
LuéLué A,A, HijosHijos G,G, SostresSostres C.C. et alet al.. Therap Adv GastroenterolTherap Adv Gastroenterol. 2020;13:. 2020;13:ePubePub

A study is now underway in the Netherlands validating theA study is now underway in the Netherlands validating the mtmt--FIT FIT 
combination ofcombination of hemoglobinhemoglobin,, calprotectincalprotectin, and protein 2, and protein 2 serpinserpin FF
family, which increases the sensitivity for advancedfamily, which increases the sensitivity for advanced neoplasianeoplasia to to 

42.9% versus 37.3% for FIT alone (p=0.025) with an identical 42.9% versus 37.3% for FIT alone (p=0.025) with an identical 
specificity of 96.6 %.specificity of 96.6 %.

The The combination of FIT withcombination of FIT with calprotectincalprotectin has a higher diagnostic has a higher diagnostic 
accuracy compared to individual tests and its use as a preaccuracy compared to individual tests and its use as a pre--

endoscopicendoscopic tool allows to reduce the number oftool allows to reduce the number of colonoscopiescolonoscopies by by 
39.4% and reduce the total costs by 20.5%, the negative predicti39.4% and reduce the total costs by 20.5%, the negative predictive ve 

value for this combination is 94.1%.value for this combination is 94.1%.

Clinical Validation of a Multitarget Fecal Immunochemical Test for Colorectal 
Cancer Screening : A Diagnostic Test Accuracy Study. de Klaver W, Wisse

PHA, van Wifferen F. et al. Ann Intern Med. 2021; 174(9): 1224-1231

Clinical Validation ofClinical Validation of aa Multitarget Fecal ImmunochemicalMultitarget Fecal Immunochemical Test forTest for Colorectal Colorectal 
Cancer ScreeningCancer Screening : A: A DiagnosticDiagnostic TestTest AccuracyAccuracy Study.Study. de Klaverde Klaver W,W, WisseWisse

PHA, vanPHA, van WifferenWifferen F.F. et alet al.. Ann InternAnn Intern Med. 2021; 174(9): 1224Med. 2021; 174(9): 1224--12311231
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GASTRIC AND COLORECTAL CANCER SCREENINGGASTRIC AND COLORECTAL CANCER SCREENINGGASTRIC AND COLORECTAL CANCER SCREENING

Accuracy of faecal occult blood test and Helicobacter pylori  stool
antigen test for detection of upper gastrointestinal lesions.

Lee YC, Chiu HM, Chiang TH, et al.  BMJ Open 2013;3:e003989. 

AccuracyAccuracy of faecal occult blood test andof faecal occult blood test and Helicobacter pylori  stoolHelicobacter pylori  stool
antigen test forantigen test for detectiondetection ofof upper gastrointestinal lesionsupper gastrointestinal lesions..

Lee YC,Lee YC, ChiuChiu HM,HM, ChiangChiang TH,TH, et alet al.  BMJ.  BMJ OpenOpen 2013;3:e003989. 2013;3:e003989. 

HpSA + 
( n = 789 )
HpSA HpSA + + 
( n = 789 )( n = 789 )

gFOBT / FIT +
( n = 466 )

gFOBTgFOBT / FIT +/ FIT +
( n = 466 )( n = 466 )

Neoplasia 42 xNeoplasiNeoplasiaa 42 x42 x

GastroscopyGastrosGastrosccopopyy

Neoplasia 76 xNeoplasiNeoplasiaa 76 x76 x

ColonoscopyCColonosolonosccopopyy

Gastric cancer screeningGastric cancer screening -- HpSAgHpSAg antigenantigen Helicobacter pyloriHelicobacter pylori
positivitypositivity

Colorectal cancer screeningColorectal cancer screening -- positivepositive gFOBTgFOBT / FIT test/ FIT test..
42004200 people invitedpeople invited, 3172, 3172 analyzedanalyzed
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EIKEN - OC SENSOR PLEDIA, CERES - 2 in ONEEIKEN EIKEN -- OC SENSOR PLEDIA, CERES OC SENSOR PLEDIA, CERES -- 22 inin ONEONE

Eiken - OC Sensor
turbidimetric analysis
Pledia -160 tests/hour
Ceres -90 tests/hour
FOB - Calprotectin

EikenEiken -- OCOC SensorSensor
turbidimetric analysisturbidimetric analysis
PlediaPledia --160160 teststests//hourhour
Ceres Ceres --9090 teststests//hourhour
FOB FOB -- CalprotectinCalprotectin

One sampling cartridgeOne sampling cartridge
forfor both analytesboth analytes

threethree--channel systemchannel system
filter in the sampling filter in the sampling 

cartridgecartridge
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ALFRESA - NS PRIMA ANALYZERALFRESA ALFRESA -- NS PRIMA ANALYZNS PRIMA ANALYZERER

Alfresa Pharma NS-Prime
immunochemical analyzer

agglutination - colloidal gold
300 tests/hour

FIT - Calprotectin - Transferrin

Alfresa PharmaAlfresa Pharma NSNS--PrimePrime
immunochemical analyzerimmunochemical analyzer

agglutinationagglutination -- colloidal goldcolloidal gold
300300 teststests//hourhour

FIT FIT -- CalprotectinCalprotectin -- TransferrinTransferrin

One sampling cartridgeOne sampling cartridge
forfor all three analytesall three analytes
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http://www1.lf1.cuni.cz/~kocna/glab/glency1.htmhttp://www1.lf1.http://www1.lf1.cunicuni..czcz/~/~kocnakocna//glabglab/glency1./glency1.htmhtm

Medline online
latest publication

Medline onlineMedline online
latest publicationlatest publication

Direct link to MZČR
National code

Direct linkDirect link to MZČRto MZČR
National codeNational code

http://gelab.zde.czhttp://http://gegelalab.b.zdezde..czcz
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