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GASTRITIS - CARCINOMA SEQUENCESGASTRITGASTRITIS IS -- CCARCINOMARCINOMA SEQUENCESA SEQUENCES

Hp - IARC 1994
1.class cancerogen

HpHp -- IARC 1994IARC 1994
1.1.class cclass cancerogenancerogen

NORMAL MUCOSANORMAL MUCOSANORMAL MUCOSA

ATROPHIC GASTRITISATROPHIC GASTRITISATROPHIC GASTRITIS

INTESTINAL METAPLASIAINTESTINAL METAPLASIAINTESTINAL METAPLASIA

GASTRIC CANCERGASTRIC CANCERGASTRIC CANCER
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Male - J.N. - IT specialist - born 1978
in childhood common childhood diseases, 

none of injury, none of hospitalization, parents in healthy, 
severe disease in the family - who do not know.
Now does not have any subjective complainrts.

Male Male -- J.N. J.N. -- ITIT specialisspecialistt -- born born 19719788
in childhood common childhood diseasesin childhood common childhood diseases, , 

none of injury, none of hospitalizationnone of injury, none of hospitalization, , parents in healthyparents in healthy, , 
severe disease in the family severe disease in the family -- who do not knowwho do not know..
Now does not have any subjective Now does not have any subjective complainrtscomplainrts..

CASE: 12-01CASECASE:: 1212--0101

Comes to LG laboratories with requirement for Hp test - UBTComes to Comes to LGLG laboratories with requirement for Hp test laboratories with requirement for Hp test -- UBTUBT

On the internet he found - Hp is cancerogen of the 1.classOn theOn the internetinternet he foundhe found -- HpHp isis ccancerogenancerogen of the of the 1.1.classclass

On the internet he found - LG laboratory, non-invasive Hp testOn theOn the internetinternet he foundhe found -- LGLG laboratolaboratoryry, non, non--invainvassivivee Hp Hp testtest
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13C-UBT performed on the individual wish (self-paying)
Value of 13C DOB – 14.1 ‰, Hp - positive

( Normal values up to DOB 5 ‰ )

1313CC--UBTUBT performed on the individual wish (selfperformed on the individual wish (self--paying)paying)
Value of Value of 1313C DOB C DOB –– 14.1 ‰, 14.1 ‰, HpHp -- popossitivitivee

( ( NormNormaal l values up to values up to DOB 5 ‰ )DOB 5 ‰ )

Comes to GE ambulance with requirement for
eradication therapy, which the alone cannot pay

Comes toComes to GE ambulance GE ambulance with requirement forwith requirement for
eradieradication cation tthheraperapyy, , which the alone cannot paywhich the alone cannot pay

On the internet he found - suitable eradication therapyOn theOn the internetinternet he foundhe found -- suitable esuitable eradiradiccaationtion therapytherapy

CASE: 12-01 - laboratory dataCASECASE:: 1212--01 01 -- laboratorlaboratoryy datadata
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European Helicobacter Pylori Study Group
Current Concepts in the Management of

Helicobacter pylori Infection
The Maastricht 2-2000 Consensus Report

September 2000

European Helicobacter PyloriEuropean Helicobacter Pylori StudyStudy GroupGroup
Current ConceptsCurrent Concepts in the Management ofin the Management of

Helicobacter pylori InfectionHelicobacter pylori Infection
The Maastricht 2The Maastricht 2--20002000 ConsensusConsensus ReportReport

SeptemberSeptember 20002000
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WHO TO TREAT - STRONGLY RECOMMENDED INDICATIONSWHOWHO TOTO TREATTREAT -- STRONGLY RECOMMENDED INDICATIONSSTRONGLY RECOMMENDED INDICATIONS

DU/GU (active or not, including complicated PUD) 1

MALToma 2

Atrophic gastritis 2

Post-gastric cancer resection 3

Patients - first degree relatives of gastric cancer patients 3

Patients wishes (after full consultation with their physician) 4

DUDU//GUGU ((active oractive or not,not, including complicatedincluding complicated PUD)PUD) 11

MALTomaMALToma 22

AtrophicAtrophic gastritisgastritis 22

PostPost--gastricgastric cancercancer resectionresection 33

PatientsPatients -- first degree relativesfirst degree relatives ofof gastricgastric cancercancer patientspatients 33

Patients wishesPatients wishes ((after full consultation with their physicianafter full consultation with their physician)) 44
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HOW TO PREDICT RESULT of Hp INFECTIONHOWHOW TOTO PREDICT RESULTPREDICT RESULT ofof Hp INFECTIONHp INFECTION

HCl HCl 

GASTRIN ↑GASTRIN GASTRIN ↑↑ GASTRIN ↑GASTRIN GASTRIN ↑↑

ATROPHY
CANCER

ATROATROPHYPHY
CANCERCANCER

DUODENAL
ULCER

DUODENDUODENAALL
ULCERULCER

NO
DISEASE

NONO
DISEASEDISEASE

BACTERIAL TRIBE - GENETIC DISPOSITION - ENVIRONMENT - DIETS  ?BACTERIAL TRIBE BACTERIAL TRIBE -- GENETIC DISPOSITIONGENETIC DISPOSITION -- ENVIRONMENT ENVIRONMENT -- DIETS  DIETS  ??

H.Pylori + hostH.H.PyloriPylori + host+ host
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Suspected - Gastritis - Hp infection - Gastric-cancer Suspected Suspected -- Gastritis Gastritis -- HpHp infecinfectiontion -- GastricGastric--cancer cancer 
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negative Hp,
normal PGI/PGII

normal G-17b

negative Hp,
normal PGI/PGII

normal G-17b

positive Hp,
normal PGI/PGII

normal G-17b

positive Hp,
normal PGI/PGII

normal G-17b

Hp +/-,
low PGI/PGII
high G-17b

Hp +/-,
low PGI/PGII
high G-17b

positive Hp,
low PGI/PGII

low G-17b

positive Hp,
low PGI/PGII

low G-17b

No risk of 
a stomach disease

No risk of No risk of 
a a sstomachtomach diseasedisease

Increased risk of
gastric or duodenal

ulcer

IncreasedIncreased risk ofrisk of
gastric or duodenalgastric or duodenal

ulcerulcer

Increased risk of
gastric cancer

IncreasedIncreased risk ofrisk of
gastricgastric cancercancer

detection Hp
PGI/PGII, G-17b 

detection Hp
PGI/PGII, G-17b 

H. pylori gastritisH.H. pyloripylori gastritisgastritis Atrophic gastritis     Atrophic gastritiAtrophic gastritis     s     

Eradicate H. pylori infection + consider gastroscopyEradicateEradicate H.H. pylori infectionpylori infection + + cconsider gastroscopyonsider gastroscopy

Rationale in diagnosis and screening of atrophic gastritis with stomach-specific 
plasma biomarkers. Agréus L, Kuipers EJ, Kupcinskas L, Malfertheiner P, et al.

Scand J Gastroenterol. 2012; 47(2):136-147

RationaleRationale inin diagnosisdiagnosis and screening ofand screening of atrophicatrophic gastritisgastritis with stomachwith stomach--specific specific 
plasmaplasma biomarkersbiomarkers.. AgréusAgréus L,L, KuipersKuipers EJ,EJ, KupcinskasKupcinskas L,L, MalfertheinerMalfertheiner P,P, et alet al..

ScandScand JJ GastroenterolGastroenterol. 2012; 47(2):136. 2012; 47(2):136--147147

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/
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Hp INFECTION DIAGNOSTIC METHODS Hp INFECHp INFECTION TION DIAGNOSTIDIAGNOSTICC METHODS METHODS 

non-invasive test, gold standard,
specificity and sensitivity 95% - 13C UBT, 
breath test with 13C-urea

non-invasive test, if 13C-UBT not available, 
Hp antigen in stool

rapid urease test (CLO test) - if the 
gastroscopy clinically indicated, required 
bioptic samples from at least three 
different gastro-duodenal positions

IgA-IgG antibodies determination in serum 
does not have primary diagnostic 
importance, as positivity to Hp-antibodies
in subjects > 60 years could be 85%

non-invasive test, gold standard,
specificity and sensitivity 95% - 13C UBT, 
breath test with 13C-urea

non-invasive test, if 13C-UBT not available, 
Hp antigen in stool

rapid urease test (CLO test) - if the 
gastroscopy clinically indicated, required 
bioptic samples from at least three 
different gastro-duodenal positions

IgA-IgG antibodies determination in serum 
does not have primary diagnostic 
importance, as positivity to Hp-antibodies
in subjects > 60 years could be 85%
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Statement 9: The available data consistently recognise pepsinogen (Pg)
serology as the most useful non-invasive test to explore the gastric

mucosa status (non-atrophic vs atrophic). The PgI/PgII ratio can never be 
assumed as a biomarker of gastric neoplasia.

Level of evidence: 2a Grade of recommendation: A

StatementStatement 9: The9: The availableavailable datadata consistently recogniseconsistently recognise pepsinogen (pepsinogen (PgPg))
serologyserology as the as the mostmost useful nonuseful non--invasiveinvasive test totest to exploreexplore thethe gastricgastric

mucosa statusmucosa status ((nonnon--atrophic vs atrophicatrophic vs atrophic). ). TheThe PgIPgI//PgII ratio can never be PgII ratio can never be 
assumedassumed as aas a biomarkerbiomarker ofof gastricgastric neoplasia.neoplasia.

LevelLevel of evidence: 2a Grade of recommendation: Aof evidence: 2a Grade of recommendation: A

Statement 1: UBT is the most investigated and best recommended non-
invasive test in the context of a ‘test-and-treat strategy’. Monoclonal SAT can 

also be used. Serological tests can be used only after validation. Rapid 
(‘office’) serology tests using whole blood should be avoided in this regard.

Level of evidence: 2a Grade of recommendation: B

StatementStatement 1:1: UBTUBT is the mostis the most investigatedinvestigated andand best recommendedbest recommended nonnon--
invasiveinvasive test in thetest in the contextcontext of a ‘testof a ‘test--andand--treat strategy’treat strategy’.. Monoclonal SAT can Monoclonal SAT can 

also bealso be usedused.. SerologicalSerological teststests can be used only after validationcan be used only after validation. Rapid . Rapid 
(‘(‘office’office’)) serologyserology teststests using wholeusing whole bloodblood should be avoidedshould be avoided inin this regardthis regard..

LevelLevel of evidence: 2a Grade of recommendation: Bof evidence: 2a Grade of recommendation: B

Management of Helicobacter pylori infection - ConsensusManagement ofManagement of Helicobacter pylori infectionHelicobacter pylori infection -- ConsensusConsensus

Management of Helicobacter pylori infection-the Maastricht V/Florence
Consensus Report.

Malfertheiner P. et all. - The European Helicobacter Study Group (EHSG).
Gut. 2017 Jan; 66 (1): 6-30

Management ofManagement of Helicobacter pylori infectionHelicobacter pylori infection--the Maastricht V/Florencethe Maastricht V/Florence
ConsensusConsensus Report.Report.

MalfertheinerMalfertheiner P.P. et allet all. . -- TheThe European HelicobacterEuropean Helicobacter StudyStudy GroupGroup ((EHSGEHSG))..
GutGut. 2017 Jan;. 2017 Jan; 6666 (1):(1): 66--3030

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/
http://www.azi.cz/
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Elitza S Theel - Helicobacter pylori Infection: 
Test Utilization Strategies for Diagnosis. 
MayoMedicalLab. Communiq. 2013, 38/6 

ElitzaElitza S S TheelTheel -- Helicobacter pylori Infection: Helicobacter pylori Infection: 
Test Utilization Strategies for Diagnosis. Test Utilization Strategies for Diagnosis. 
MayoMedicalLabMayoMedicalLab. C. Communiqommuniq. . 2013, 382013, 38//6 6 

POPOSSITIVITIVEE

Evaluate for other causesEvaluate for other causes
of dyspepsiaof dyspepsia

EndosEndosccopopyy
biopsbiopsyy ++ RUTRUT

ChildrenChildren Adults < 55 yearsAdults < 55 years

HpSAHpSA -- stooolstoool UBTUBT oror
HpSAHpSA -- stoolstool

NEGATIVNEGATIVEE

NEGATIVNEGATIVEENEGATIVNEGATIVEEPOPOSSITIVITIVEE POPOSSITIVITIVEE POZITIVNÍPOZITIVNÍ NEGATIVNEGATIVEE

Eradication monitoringEradication monitoring
UBT or HpSA - stool

NEGATIVNEGATIVEEPOPOSSITIVITIVEE

ATBATB reressististanceance ??

STOPSTOP

ALGORITMUS FOR HELICOBACTER PYLORI IN DYSPEPSIAALGORITMUSALGORITMUS FOR HELICOBACTER PYLORI IN DYSPEPSIAFOR HELICOBACTER PYLORI IN DYSPEPSIA

Alarm Alarm FeaturesFeatures
melena, hematemesis, anemia, vomiting

Adults > 55 yearsAdults > 55 years
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Telaranta-Keerie A, Kara R, Paloheimo L, Härkönen M, Sipponen P.
Prevalence of undiagnosed advanced atrophic corpus gastritis in Finland: 

an observational study among 4,256 volunteers without 
specific complaints.

Scand J Gastroenterol. 2010 Sep;45(9):1036-41.

TelarantaTelaranta--KeerieKeerie A,A, KaraKara R,R, PaloheimoPaloheimo L,L, HärkönenHärkönen M,M, SipponenSipponen P.P.
Prevalence ofPrevalence of undiagnosed advanced atrophicundiagnosed advanced atrophic corpus gastritis incorpus gastritis in FinlandFinland: : 

anan observationalobservational studystudy amongamong 4,2564,256 volunteers without volunteers without 
specific complaintsspecific complaints..

ScandScand JJ GastroenterolGastroenterol. 2010. 2010 SepSep;45(9):1036;45(9):1036--41.41.

AgeAge NumberNumber ACGACG H.H.pyloripylori

< 39< 39 644644 2 2 -- 0.3%0.3% 0 0 -- 0%0%

40 40 -- 4949 660660 11 11 -- 1.7%1.7% 5 5 -- 45%45%

50 50 -- 5959 10911091 27 27 -- 2.5%2.5% 13 13 -- 48%48%

60 60 -- 6969 11171117 48 48 -- 4.3%4.3% 19 19 -- 40%40%

> 70> 70 744744 62 62 -- 8.3%8.3% 19 19 -- 31%31%

totaltotal 42564256 150 150 -- 3.5%3.5% 56 56 -- 37%37%

ATROPHIC GASTRITIS SCREENING – PEPSINOGEN I/II RATIOATROATROPHPHIC GASTRITIC GASTRITIS SCREENING IS SCREENING –– PEPSINOGEN PEPSINOGEN I/I/II RATIOII RATIO
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HELICOBACTER PYLORI
PEPSINOGENS, GASTRITIS

COELIAC SCREENING - THERAPY
CHRONIC PANCREATITIS

EXOCRINE PANCREATIC FUNCTION
QUANTITATIVE FIT

COLORECTAL CANCER SCREENING

HELICOBACTERHELICOBACTER PYLORIPYLORI
PEPSINOGENPEPSINOGENSS,, GASTRITGASTRITISIS

CCOOELIAELIACC SCREENING SCREENING -- TTHHERAPERAPYY
CHRONICCHRONIC PANPANCCREATITREATITISIS

EXOEXOCCRINRINEE PANPANCCREATREATIC FUNCTIONIC FUNCTION
QUQUANTITATIVANTITATIVEE FITFIT

CCOLOREOLORECCTTAAL L CANCER SCREENINGCANCER SCREENING
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Woman - L.J. - born 1972
in childhood anemic, asthenic, often in sanatoria,

mother and sister followed for thyreopathy
astheny, height 171 cm, weight 52 kg

menarche at 15 years, married,
at the time of diagnosis (2005) after 1 spont. abortion 1994

WomanWoman -- L.J. L.J. -- born born 19721972
in childhoodin childhood anemicanemic,, asthenicasthenic, , often in sanatoria,often in sanatoria,

mother and sister followed for mother and sister followed for thyreopatthyreopathyhy
asthenasthenyy, , heightheight 171 cm, 171 cm, weightweight 52 kg52 kg

menarchmenarchee atat 15 15 yearsyears, , married,married,
at the time of diagnosisat the time of diagnosis (2005) (2005) afterafter 11 spontspont. . abortionabortion 19941994

CASE: 12-02CASECASE:: 1212--0202
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2005 admitted to gastroenterology clinic

with requiremed of colonoscopy for hypochrome anemia

Colonoscopy - normal findings

Histology of bioptical samples - normal findings

2005 2005 admitted to admitted to gastroenterologgastroenterology cy clinilinicc

with with requiremedrequiremed of colonoscopy for of colonoscopy for hypochypochhromromee anemianemiaa

CColoolononossccopopyy -- normnormaal l findingsfindings

Histology of Histology of biopticalbioptical samplessamples -- normnormaal l findingsfindings

CASE: 12-02CASECASE:: 1212--0202

Routine laboratory test indicatedRoutine laboratory test indicatedRoutine laboratory test indicated
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haemoglobin 117 g/l, haematocrit 0.352

albumin 46.6 g/l
alkaline phosphatase 1.54 ukat/l

alanine aminotransferase 0.52 ukat/l
aspartate aminotransferase 0.43 ukat/l

gamma-glutamyl transpeptidase 0.16 ukat/l
calcium 2.35 mmol/l

phosphate 1.22 mmol/l
ferrum 22.9 mmol/l

total cholesterol 3.19 mmol/l
triglycerides 0.65 mmol/l

hhaaemoglobinemoglobin 117 g/l, h117 g/l, haaematoematoccrit 0.352rit 0.352

albumin 46.6 g/lalbumin 46.6 g/l
alkalialkalinene phphososphphatatasease 1.54 1.54 ukatukat/l/l

alanine aminotransferalanine aminotransferasease 0.52 0.52 ukatukat/l/l
aspartate aminotransferaspartate aminotransferasease 0.43 0.43 ukatukat/l/l

gammagamma--glutamyl transpeptidglutamyl transpeptidasease 0.16 0.16 ukatukat/l/l
ccalciumalcium 2.35 2.35 mmolmmol/l/l

phphososphatephate 1.22 1.22 mmolmmol/l/l
ferrumferrum 22.9 22.9 mmolmmol/l/l

totaltotal cholesterol 3.19 cholesterol 3.19 mmolmmol/l/l
triglyceridtriglycerideses 0.65 0.65 mmolmmol/l/l

CASE: 12-02 - laboratory dataCASECASE:: 1212--02 02 -- laboratorlaboratoryy datadata
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coeliac screening markers - 11/4/05:

IgA anti-transglutaminase 132 U/ml

IgA anti-gliadin 30 U/ml

IgG anti-gliadin 132 U/ml

IgA anti-endomysium - positive

ccooeliaeliac screening markers c screening markers -- 11/4/05:11/4/05:

IgAIgA antianti--transglutamintransglutaminasease 132 U/ml132 U/ml

IgAIgA antianti--gliadin 30gliadin 30 U/mlU/ml

IgGIgG antianti--gliadin 132 gliadin 132 U/mlU/ml

IgAIgA antianti--endomysium endomysium -- popossitivitivee

Histology - small bowel biopsy:
active coeliac, subtotal atrophy, 
decreased lactase, IEL 50/100

Histology Histology -- small bowel biopsy:small bowel biopsy:
active active ccooeliaeliacc,, subtotsubtotaall atroatrophyphy, , 
decreased decreased lalaccttasease,, IELIEL 50/10050/100
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CASE: 12-02 - laboratory dataCASECASE:: 1212--02 02 -- laboratorlaboratoryy datadata



ICEBERG HYPOTHESIS OF COELIAC INCIDENCEICEBERG HYPOTHESISICEBERG HYPOTHESIS OFOF COELIACCOELIAC INCIDENCEINCIDENCE

POTENTIAL CSPOTENTIAL CS

LATENT CSLATENT CS

SILENT CSSILENT CS

CLINICAL CSCLINICAL CS

HLA DQw2,   IEL,   γ/δ IELHLA DQw2,   IEL,   HLA DQw2,   IEL,   γ/δ γ/δ IELIEL

NORMAL MUSOCA, + MARKERYNORMNORMAALL MUSOCAMUSOCA, + MARKERY, + MARKERY

MUCOSAL DEFECT, ASYMPTOMATICMUCOSAL DEFECTMUCOSAL DEFECT,, ASYMPTOMATICASYMPTOMATIC

CLINICAL Dg.CCLINICLINICALAL Dg.Dg.

HISTOLOGY Dg.HISTOLOGYHISTOLOGY Dg.Dg.

SEROLOGY Dg.SEROLOGSEROLOGY Y Dg.Dg.

1199

TRANSIENT CSTRANSIENT CS

ATYPICAL CSATYPICAL CS

(N(NONON CS)CS)

INCIDENCE 1:1000INCIDENCE 1:1000INCIDENCE 1:1000

INCIDENCE 1:200INCIDENCE 1:200INCIDENCE 1:200

INCIDENCE 1:100INCIDENCE 1:100INCIDENCE 1:100
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Dermatitis herpetiformis 
Osteoporosis, unexplained fractures
Unexplained anaemia
Chronic fatigue syndrome 
Resistent irritable bowel syndrome
Spont. abortion and fetal growth retardation
Unexplained anaemia (iron, folic acid)
Hypertransaminasemia
Recurrent aphthous stomatitis
Dental enamel hypoplasia
Diabetes mellitus type 1.
Autoimmune thyroiditis
Autoimmune liver disease
Systemic lupus erythematosus
Sjögren syndrome
Primary biliary cirrhosis or sclerosing cholangitis

Dermatitis herpetiformis 
Osteoporosis, unexplained fractures
Unexplained anaemia
Chronic fatigue syndrome 
Resistent irritable bowel syndrome
Spont. abortion and fetal growth retardation
Unexplained anaemia (iron, folic acid)
Hypertransaminasemia
Recurrent aphthous stomatitis
Dental enamel hypoplasia
Diabetes mellitus type 1.
Autoimmune thyroiditis
Autoimmune liver disease
Systemic lupus erythematosus
Sjögren syndrome
Primary biliary cirrhosis or sclerosing cholangitis

MAIN RISK GROUPSMAINMAIN RIRISK GROUPSSK GROUPS

CD SUSPECTED SYMPTOMSCCDD SUSPECTEDSUSPECTED SYMPTOMSYMPTOMSS

AUTOIMUNNE DISEASESAUTOIMUNNAUTOIMUNNEE DISEASESDISEASES

2020

GUIDELINES - TARGETED COELIAC SCREENINGGUIDELINES GUIDELINES -- TARGETED COELIAC SCREENINGTARGETED COELIAC SCREENING

BIOCHEMICAL DIAGNOSTICS IN GASTROENTEROLOGY Kocna P.BIOCHEMICBIOCHEMICAL DIAGNOSTICS IN GASTROENTEROLOGYAL DIAGNOSTICS IN GASTROENTEROLOGY Kocna P.Kocna P.

Cílený screening celiakie - Metodický pokyn MZ ČR
Věstník MZ ČR, 2011, částka 3. str. 51-54 - Practicus 2011; 4: 9 - 10

Cílený screeningCílený screening celiakieceliakie -- Metodický pokynMetodický pokyn MZMZ ČRČR
VěstníkVěstník MZMZ ČR, 2011, částka 3. str. 51ČR, 2011, částka 3. str. 51--54 54 -- PracticusPracticus 2011; 4: 9 2011; 4: 9 -- 1010
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Definitive diagnosis of CDDefinitive diagnosis of CD

Gluten free dietGluten free diet

HLA HLA typitypingng,,
bbiopsiopsy rey re--evaluationevaluation

IntestinalIntestinal
biopsybiopsy

negative antibodiesnegative antibodiesnegative antibodies

positive
antibodies

popossitivitivee
antibodiesantibodies

IgA deficientIgAIgA deficientdeficient

positive
antibodies
popossitivitivee

antibodiesantibodies

histologichistologic features of CD features of CD 

clinical and clinical and histologichistologic improvementimprovement

high clinicalhigh clinical
suspicionsuspicion

negative
biopsy

negativenegative
biopsybiopsy

Provisional diagnosis of CDProvisional diagnosis of CD

Increased probabilityIncreased probability
of of ccooeliaeliacscs

Low probabilityLow probability
of of ccooeliaeliacscs

IgAIgA atTGatTG / IgA EmA/ IgA EmA
aandnd totaltotal IgAIgA

TARGETED SCREENINGTARGETED SCREENING OF COF COOELIAC DISEASEELIAC DISEASE

IgIgGG atTGatTG , IgG EmA, IgG EmA
oror IgG AGAIgG AGA

Briani C, Samaroo D, Alaedini A. Celiac disease: from gluten to autoimmunity.
Autoimmun Rev. 2008 Sep;7(8):644-650.

BrianiBriani C, C, SamarooSamaroo D, D, AlaediniAlaedini A. Celiac disease: from gluten to autoimmunity.A. Celiac disease: from gluten to autoimmunity.
AutoimmunAutoimmun Rev. 2008 Sep;7(8):644Rev. 2008 Sep;7(8):644--650.650.
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Definitive diagnosis of CDDefinitive diagnosis of CD

IntestinalIntestinal
biopsybiopsynegativenegativenegative

No CNo CSS riskrisk

Marsh 2 - 3MarshMarsh 22 -- 33
Marsh 0 - 1Marsh 0 - 1

Biopsy rBiopsy ree--analanalysisysis
PotenPotenciciaal Cl CDD

RepeateRepeate CD CD testtestinging

IgA EmAIgA EmA
second samplingsecond sampling
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IgGIgG atTG atTG // DGPDGP / EmA/ EmA

European Society Paediatric Gastroenterology, Hepatology and Nutrition 
Guidelines for Diagnosing Coeliac Disease 2020. Husby S, Koletzko S,

Korponay-Szabó I.et al.: J Ped Gastru Nutr. 2020 Jan;70(1):141-156

EuropeanEuropean SocietySociety PaediatricPaediatric Gastroenterology, Hepatology andGastroenterology, Hepatology and Nutrition Nutrition 
GuidelinesGuidelines forfor DiagnosingDiagnosing CoeliacCoeliac DiseaseDisease 2020. 2020. HusbyHusby S,S, KoletzkoKoletzko S,S,

KorponayKorponay--SzabóSzabó I.I.et alet al.: J.: J Ped Gastru NutrPed Gastru Nutr. 2020 Jan;70(1):141. 2020 Jan;70(1):141--156156

SCREENING OF COELIAC DISEASE IN CHILDRENSSCREENINGSCREENING OF COF COOELIAC DISEASEELIAC DISEASE IN IN CHILDRENSCHILDRENS

IgAIgA deficientdeficient

IgAIgA atTG atTG 

positivepositivepositive

positivepositivepositive negativenegativenegative

HLA tHLA testest
negativenegativenegative

positivepositivepositive

< 10x upper limit 
of normal

< 10x < 10x upperupper limit limit 
ofof normalnormal
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> 10x upper limit of normal> 10x > 10x upperupper limit oflimit of normalnormal
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INTESTINAL BIOPSY IN THE COELIAC DISEASE DIAGNOSTICSINTESTINAL BIOPSY IN THE COELIAC DISEASE DIAGNOSTICSINTESTINAL BIOPSY IN THE COELIAC DISEASE DIAGNOSTICS

Marsh 0    Marsh 1     Marsh 2      Marsh 3a   Marsh 3b     Marsh 3cMarsh 0    Marsh 1     Marsh 0    Marsh 1     Marsh 2      Marsh 3a   Marsh 3b     Marsh 3cMarsh 2      Marsh 3a   Marsh 3b     Marsh 3c

Clinical practice - Coeliac disease. Kneepkens C. M., von Blomberg B. M.
Eur J Pediatr. 2012; 171(7) : 1011 - 1021

ClinicalClinical practicepractice -- CoeliacCoeliac diseasedisease. . KneepkensKneepkens C. M.,C. M., von Blombergvon Blomberg B. M.B. M.
EurEur J J PediatrPediatr. 2012; 171(7) : 1011 . 2012; 171(7) : 1011 -- 10211021
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ENDOSCOPIC MARKERS OF COELIAC DISEASEENDOSCOPIC MARKERS OF COELIAC DISEASE

Normal duodenal
musoca

NormNormaal l duodenalduodenal
musocamusoca

EnterscopyEntersEntersccopopyy Mosaic pattern of 
duodenal mucosa
MoMossaiaic pattern of c pattern of 
duodenal mucosaduodenal mucosa

Chromoendoscopy
with indigocarmine
ChromoendosChromoendosccopopyy
with with indigoindigoccarmarmineine

http://www.lfhk.cuni.cz/kcvl/stranky/ENTERO/E-cel1.htmlhttp://www.http://www.lfhklfhk..cunicuni..czcz//kcvlkcvl//strankystranky/ENTERO/E/ENTERO/E--cel1.cel1.htmlhtml
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2525 http://www.lfhk.cuni.cz/kcvl/stranky/Kapsle/C-CE1.htmlhttp://www.http://www.lfhklfhk..cunicuni..czcz//kcvlkcvl//strankystranky/Kapsle/C/Kapsle/C--CE1.CE1.htmlhtml

CAPSULE ENDOSCOPYCAPSULE ENDOSCOPY

NON-INVASIVE ENDOSCOPIC
EXAMINATION

NON-INVASIVE ENDOSCOPIC
EXAMINATION

Normal duodenal
musoca
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NormNormaal l duodenalduodenal
musocamusoca

Mosaic pattern of 
duodenal mucosa
MoMossaiaic pattern of c pattern of 
duodenal mucosaduodenal mucosa

http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
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NORMAL MUCOSANORMNORMAL MUCOSAAL MUCOSA

TOTAL ATROPHYTTOTOTAALL ATROATROPHYPHY

NEGATIVE ANTIBODIESNEGATIVE ANTIBODIESNEGATIVE ANTIBODIES

POSITIVE ANTIBODIESPOPOSSITIVITIVE ANTIBODIESE ANTIBODIES

HEALTHY SUBJECT
TREATED COELIAC
HEALTHY SUBJECTHEALTHY SUBJECT
TREATED COELIACTREATED COELIAC

FLORID COELIAC
UNTREATED

FLORID COELIACFLORID COELIAC
UNTREATEDUNTREATED

BIOCHEMICAL DIAGNOSTICS IN GASTROENTEROLOGY Kocna P.BIOCHEMICBIOCHEMICAL DIAGNOSTICS IN GASTROENTEROLOGYAL DIAGNOSTICS IN GASTROENTEROLOGY Kocna P.Kocna P.

GLUTEN FREE DIET (GFD) - SCREENING & DIAGNOSTICS GLUTENGLUTEN FREEFREE DIETDIET ((GFDGFD)) -- SCREENING & DIAGNOSTICS SCREENING & DIAGNOSTICS 

TREATED COELIAC ?
OTHER AUTOIMMUNITY ?

TREATED TREATED CCOOELIAELIAC C ??
OTHER OTHER AUTOIAUTOIMMMUNITMUNITYY ??
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ACTUALACTUAL PROTOPROTOCCOLOL
ANTIBODIES DETERMINATIONANTIBODIES DETERMINATION

(EVIDENCE (EVIDENCE -- BASED)BASED)

PERSPEPERSPECCTIVTIVEE PROTOPROTOCCOLOL
ANTIBODIES DETERMINATIONANTIBODIES DETERMINATION

((WORKINGWORKING HYPOTHYPOTHESISHESIS))

INCREASE OF IgA atTG SPECIFICITYINCREASEINCREASE OFOF IgAIgA atTGatTG SPECIFICITYSPECIFICITY

INCREASE OF IgA atTG SPECIFICITY
COELIAC DETECTION WITH IgA DEFFICIENCY
COELIAC DETECTION IN CHILDRENS < 2 YR

INCREASE INCREASE OFOF IgAIgA atTGatTG SPECIFICITYSPECIFICITY
COELIAC DETECTION WITHCOELIAC DETECTION WITH IgA DEFIgA DEFFICIENCYFICIENCY
COELIAC DETECTIONCOELIAC DETECTION IN IN CHILDRENSCHILDRENS < 2 YR< 2 YR

COELIAC DETECTION WITH
IgA DEFFICIENCY

COELIAC DETECTION WITHCOELIAC DETECTION WITH
IgA DEFIgA DEFFICIENCYFICIENCY

COELIAC DETECTION
IN CHILDRENS < 2 YR
COELIAC DETECTIONCOELIAC DETECTION
IN IN CHILDRENSCHILDRENS < 2 YR< 2 YR

IgA atTGIgAIgA atTGatTG IgA atTGIgAIgA atTGatTG

+ IgA EmA+ IgA EmA+ IgA EmA

+ IgG atTG+ IgG+ IgG atTGatTG

+ IgA AGA+ IgA AGA+ IgA AGA

+ IgG DGP+ IgG DGP+ IgG DGP

+ IgA+ IgA+ IgA

Volta U., Fabbri A., Parisi C. et al. Old and new serological tests for celiac 
disease screening. Expert Rev. Gastroenterol. Hepatol. 2010, 4(1)

Volta U.,Volta U., FabbriFabbri A., Parisi C.A., Parisi C. et alet al. . OldOld andand new serologicalnew serological tests fortests for celiac celiac 
diseasedisease screeningscreening. . ExpertExpert RevRev.. GastroenterolGastroenterol.. HepatolHepatol. 2010, 4(1). 2010, 4(1)

http://www.azi.cz/
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COELIAC MARKERS - atTG, DGP – PEDIATRIC DIAGNOSISCOELIACCOELIAC MARKERSMARKERS -- atTGatTG,, DGPDGP –– PEDIATRIC DIAGNOSISPEDIATRIC DIAGNOSIS

Wolf J, Petroff D, et al.: Validation of Antibody-Based Strategies for Diagnosis 
of Pediatric Celiac Disease Without Biopsy. Gastroenterology. 2017;153: 410-419
Wolf J, Wolf J, PetroffPetroff D, et al.: Validation of AntibodyD, et al.: Validation of Antibody--Based Strategies for Diagnosis Based Strategies for Diagnosis 

of Pediatric Celiac Disease Without Biopsy.of Pediatric Celiac Disease Without Biopsy. Gastroenterology. 2017;153: 410Gastroenterology. 2017;153: 410--419419

IgAIgA--atTGatTG

IgGIgG--DGPDGP

cutcut--offoff x1x1
cutcut--offoff x10x10
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898 childrens - 592 CS
13 European centers
IgA-atTG + IgG-DGP

PPV 98.8%, NPV 95,8%
PPV not increased by

EMA and/or HLA

898 898 childrenschildrens -- 592592 CSCS
13 13 EuropeanEuropean cecentnteerrss
IgAIgA--atTGatTG + IgG+ IgG--DGPDGP

PPVPPV 98.8%,98.8%, NPVNPV 95,8%95,8%
PPVPPV not increased bynot increased by

EMA aEMA andnd/or/or HLAHLA

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

DEAMIDATION

GASTRIC, PANCREATIC
PEPTIDASES, PROLYL-ENDOPEPTIDASE

CD4+ TCELL

TH1-CELL
TH2-CELL

B-CELL

TISSUE
TRANSGLUTAMINASE

M. CELLS

INFLAMMATION

MESENCHYMAL
CELLS

COELIAC VILLUS
ATROPHY

COELIAC
CRYPTS HYPERTROPHYANTIBODIESANTIBODIES

IL2, γIFN, TNFIL2, γIFN, TNFIL 4,5,10IL 4,5,10

GLIADINGLIADIN

33-mer PEPTIDE33-mer PEPTIDE WHEAT

19-mer PEPTIDE

Zonulin

according to Mowat AT, Lancet 2003, 361: 1290accordingaccording toto MowatMowat AT, Lancet 2003, 361: 1290AT, Lancet 2003, 361: 1290



1. .GLUTEN-FREE DIET1. .1. .GLUTENGLUTEN--FREE DIETFREE DIET

xxxx
2. ENZYMES - PEP, EP-B22. 2. ENZYMES ENZYMES -- PEP, EPPEP, EP--B2B2

ALV003 - ALVINE PHARMACEUTICALSALV003 ALV003 -- ALVINE PHARMACEUTICALSALVINE PHARMACEUTICALS

4. LARAZOTID ACETATE4. 4. LARAZOTIDLARAZOTID ACETATEACETATE

AT-1001 ALBA THERAPEUTICSATAT--1001 ALBA1001 ALBA THERAPEUTICSTHERAPEUTICSxx

THE FUTURE OF COELIAC DISEASE THERAPYTHE FUTURE OF THE FUTURE OF CCOOELIAELIAC DISEASEC DISEASE THTHERAERAPYPY

Therapeutic options for coeliac disease: What else beyond gluten-free diet?
Caio G, Ciccocioppo R, Zoli G et al. Dig Liver Dis. 2020; 52(2): 130-137

Therapeutic optionsTherapeutic options for coeliacfor coeliac diseasedisease:: What else beyondWhat else beyond glutengluten--freefree diet?diet?
CaioCaio G,G, CiccocioppoCiccocioppo R,R, ZoliZoli GG et alet al.. Dig LiverDig Liver Dis. 2020; 52(2): 130Dis. 2020; 52(2): 130--1371373030

BIOCHEMICAL DIAGNOSTICS IN GASTROENTEROLOGY Kocna P.BIOCHEMICBIOCHEMICAL DIAGNOSTICS IN GASTROENTEROLOGYAL DIAGNOSTICS IN GASTROENTEROLOGY Kocna P.Kocna P.

5. T-CELLS  IMUNOTHRAPY5.5. TT--CELLS  CELLS  IMUNOTIMUNOTHHRAPRAPYY

NEXVAX2 - IMMUSAN T INC.NEXVAX2 NEXVAX2 -- IMMUSANIMMUSAN TT INCINC..

3. TG2 INHIBITOR3.3. TG2TG2 INHIBITORINHIBITOR

ZED1227 Dr.FALK PHARMAZED1227ZED1227 Dr.Dr.FALK PHARMAFALK PHARMA

xx

6. ANTI IL-15 ANTIBODY6.6. ANTI ILANTI IL--1515 ANTIBODYANTIBODY

AMG 714 AMGEN COMP.AMGAMG 714714 AMGEN COMPAMGEN COMP..xx
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CARICAINCARICAIN
((Carica PapayaCarica Papaya..))

Cornell HJ, Stelmasiak T. The Significance of Key Amino Acid Sequences in the 
Digestibility and Toxicity of Gliadin Peptides in Celiac Disease. 

International Journal of Celiac Disease, 2016, Vol. 4, No. 4, 113-120

Cornell Cornell HJHJ, , StelmasiakStelmasiak T.T. The Significance of Key Amino Acid Sequences in the The Significance of Key Amino Acid Sequences in the 
Digestibility and Toxicity of Gliadin Peptides in Celiac DiseaseDigestibility and Toxicity of Gliadin Peptides in Celiac Disease. . 

International Journal of Celiac Disease, 2016, Vol. 4, No. 4, 11International Journal of Celiac Disease, 2016, Vol. 4, No. 4, 1133--120120

GLIADIN DETOXIFICATION BY CARICAINGLIADINGLIADIN DETOXIFIDETOXIFICATION CATION BY BY CARICAINCARICAIN

GLUTEGUARD  - CARICA PAPAYA EXTRACT, 
CONTAINS HYDROLYTIC ENZYMES CARICAIN AND OTHER 

PROLYL-ENDOPEPTIDASES, 
NO CELIAC THERAPY, IT’S ONLY FOOD SUPPLEMENTS 

PRICE IN AUSTRALIA - 60 TABLETS, 44 AUD 

GLUTEGUARD  GLUTEGUARD  -- CARICACARICA PAPAYA EXTRACT, PAPAYA EXTRACT, 
CONTAINS HYDROLYTIC ENZYMES CONTAINS HYDROLYTIC ENZYMES CARICAINCARICAIN AND OTHER AND OTHER 

PROLYLPROLYL--ENDOPEPTIDASESENDOPEPTIDASES, , 
NO CELIAC THERAPY, IT’S ONLY FOOD SUPPLEMENTS NO CELIAC THERAPY, IT’S ONLY FOOD SUPPLEMENTS 

PRICE IN AUSTRALIA PRICE IN AUSTRALIA -- 60 TABLETS, 44 60 TABLETS, 44 AUD AUD 
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GLUTEN DEGRADING, CLEAVING, FOOD SUPPLEMENTSGLUTEN DEGRADING, CLEAVING, FOOD SUPPLEMENTSGLUTEN DEGRADING, CLEAVING, FOOD SUPPLEMENTS

FOOD SUPPLEMENTS CONTAINING GLUTEN DEGRADING 
ENZYMES, DECLARED BY THE MANUFACTURER AS INTENDED 

FOR PERSONS WITH GLUTEN INTOLERANCE

FOOD SUPPLEMENTS CONTAINING GLUTEN DEGRADING FOOD SUPPLEMENTS CONTAINING GLUTEN DEGRADING 
ENZYMES, DECLARED BY THE MANUFACTURER AS INTENDED ENZYMES, DECLARED BY THE MANUFACTURER AS INTENDED 

FOR PERSONS WITH GLUTEN INTOLERANCEFOR PERSONS WITH GLUTEN INTOLERANCE
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WHEAT    RYE      BARLEY    OATS  RICE    SORGHUM   MILLET   MAIZEWHEAT    RYE      BARLEY    OATS  RICE    SORGHUM   MILLET   MAIWHEAT    RYE      BARLEY    OATS  RICE    SORGHUM   MILLET   MAIZEZE
GLIADIN SECALIN HORDEIN AVENIN                                  ZEINGLIADIN SECALIN HORDEIN AVENIN                                  GLIADIN SECALIN HORDEIN AVENIN                                  ZEINZEIN

DECREASING PATOGENICITY FOR CS 

T cell receptorT cell receptorT cell receptor

DQ2 moleculeDQ2DQ2 moleculemolecule

DECREASING TEST SENSITIVITY 
mAb

Gliadin
standard

mAbmAb
GliadinGliadin

standardstandard

GLUTEN FREE DIET - CEREALS

BIOCHEMICAL DIAGNOSTICS IN GASTROENTEROLOGY Kocna P.BIOCHEMICBIOCHEMICAL DIAGNOSTICS IN GASTROENTEROLOGYAL DIAGNOSTICS IN GASTROENTEROLOGY Kocna P.Kocna P.

GLUTENGLUTEN FREEFREE DIET DIET -- CEREALSCEREALS
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day amount - mg gliadin/80kg weightday amount day amount -- mg gliadin/mg gliadin/880kg 0kg weightweight

0

10

20

30

40

50

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
0

10

20

30

40

50

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29

GLUTEN FREE DIET – DAILY GLIADIN INTAKEGLUTENGLUTEN FREEFREE DIET DIET –– DDAILYAILY GLIADIN INTAKEGLIADIN INTAKE

Gabrovská D., Kocna P., et al.: Monitoring of Daily Gliadin Intake in Patients 
on Gluten-free Diets. Prague Medical Report 2011, 112 (1): 5 – 17

GabrovskáGabrovská D., Kocna P., et al.: D., Kocna P., et al.: Monitoring of Daily Gliadin Intake in Patients Monitoring of Daily Gliadin Intake in Patients 
on Glutenon Gluten--free Diets. free Diets. Prague Medical Report 2011, 112 (1): 5 Prague Medical Report 2011, 112 (1): 5 –– 1717

Therapy error
Food with 

high gliadin level

Therapy errorTherapy error
Food with Food with 

highhigh gliadingliadin levellevel

boy 4,5 years, 25 kg
boy, 7 years, 20 kg
girl, 10 years, 35 kg
girl, 7.5 years, 16 kg
boy, 12 yaers, 37 kg
student DM, 16 years, 44 kg
student, 21 years, 58 kg
pregnant mother

29 years, 65 kg
woman, 32 years, 55 kg
woman, 45 years, 58 kg
woman, 42 years, 58 kg
boy, 10 years, 24 kg
girl, 4 years, 14 kg
woman, 32 years, 92 kg

boyboy 4,5 4,5 yearsyears, 25 kg, 25 kg
boyboy, 7 , 7 yearsyears, 20 kg, 20 kg
girlgirl, 10 , 10 yearsyears, 35 kg, 35 kg
girl, 7.5 years, 16 kggirl, 7.5 years, 16 kg
boy, 12 boy, 12 yaersyaers, 37 kg, 37 kg
student DM, 16 student DM, 16 yearsyears, 44 kg, 44 kg
student, 21 student, 21 yearsyears, 58 kg, 58 kg
pregnant motherpregnant mother

29 29 yearsyears, 65 kg, 65 kg
womanwoman, 32 , 32 yearsyears, 55 kg, 55 kg
womanwoman, 45 , 45 yearsyears, 58 kg, 58 kg
womanwoman, 4, 422 yearsyears, 58 kg, 58 kg
boy, 10 years, 24 kgboy, 10 years, 24 kg
girl, 4 years, 14 kggirl, 4 years, 14 kg
womanwoman, 32 , 32 yearsyears, 92 kg, 92 kg

daydayday

http://www.azi.cz/
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since 11/2005 complete gluten-free diet
2008 gave birth to a healthy daughter, who has not coeliac,

follows the diet - is on remision

sincesince 11/2005 11/2005 completecomplete glutengluten--freefree dietdiet
2008 2008 gave birth to agave birth to a healthy daughterhealthy daughter, , who has not coeliac,who has not coeliac,

follows the diet follows the diet -- is on is on remisionremision

coeliac specific antibodies - 24/4/06:

IgA anti-transglutaminase 2 U/ml

IgA anti-gliadin 7 U/ml

IgG anti-gliadin 29 U/ml

IgA anti-endomysium - negative

coeliac specific antibodies coeliac specific antibodies -- 24/4/06:24/4/06:

IgAIgA antianti--transglutamintransglutaminasease 2 U/ml2 U/ml

IgAIgA antianti--gliadin 7 U/mlgliadin 7 U/ml

IgGIgG antianti--gliadin 29 U/mlgliadin 29 U/ml

IgAIgA antianti--endomysium endomysium -- negativnegativee

BIOCHEMICAL DIAGNOSTICS IN GASTROENTEROLOGY Kocna P.BIOCHEMICBIOCHEMICAL DIAGNOSTICS IN GASTROENTEROLOGYAL DIAGNOSTICS IN GASTROENTEROLOGY Kocna P.Kocna P.

CASE: 12-02 - THERAPYCASECASE:: 1212--02 02 -- THERAPYTHERAPY

CASE: 12-02 - laboratory dataCASECASE:: 1212--02 02 -- laboratorlaboratoryy datadata
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COELIAC DISEASE SCREENING - POCT TESTSCOELIAC DISEASE SCREENING - POCT TESTS

anti-tTG (IgA & IgG)antianti--tTG (IgA & IgG)tTG (IgA & IgG)

anti-DGP (IgA &IgG) + celkové IgAantianti--DGPDGP (IgA &IgG) + celkové IgA(IgA &IgG) + celkové IgA

RAPID TESTS
FULL BLOOD

POCT ANALYSYS
HOME TESTS

RRAPID APID TESTTESTSS
FULL BLOODFULL BLOOD

POCTPOCT ANALANALYSYSYSYS
HOME TESTSHOME TESTS

anti-tTG (IgA, IgG, IgM)antianti--tTG (IgAtTG (IgA, , IgGIgG, , IgMIgM))

anti-tTG (IgA) + celkové IgAantianti--tTG (IgA) + celkové IgAtTG (IgA) + celkové IgA
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H2/CH4 and 13C - BREATH TESTSHH22//CHCH44 and and 1313C C -- BREATH TESTSBREATH TESTS
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SMALL BOWEL ABSORPTION  - FUNCTION TESTSSMALL BOWEL ABSORPTION  - FUNCTION TESTS
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Hydrogen analyserHydrogen analyser
LactotestLactotest 202202

1313C analyserC analyser
HeliHeli FANFAN

Regression of lactose malabsorption in coeliac patients 
after receiving a gluten-free diet.

Scand J Gastroenterol. 2008;43(2):174-177

Regression of lactose malabsorption in coeliac patients Regression of lactose malabsorption in coeliac patients 
after receiving a glutenafter receiving a gluten--free diet.free diet.

Scand J Scand J GastroenterolGastroenterol. 2008;43(2):174. 2008;43(2):174--177177

13C-xylose and 14C-xylose breath tests for the diagnosis
of coeliac disease.

Scand J Gastroenterol. 2008;43(2):166-173

13C13C--xylosexylose and 14Cand 14C--xylosexylose breath tests for the diagnosisbreath tests for the diagnosis
of coeliac disease.of coeliac disease.

Scand J Scand J GastroenterolGastroenterol. 2008;43(2):166. 2008;43(2):166--173173

LACTOSE BREATH TESTLACTOSE BREATH TEST
20g LACTOSE DOSAGE20g LACTOSE DOSAGE
HYDROGEN DETERMINATIONS 5 HOURSHYDROGEN DETERMINATIONS 5 HOURS
CUTCUT--OFF VALUE 20 OFF VALUE 20 ppmppm

DD--XYLOSEXYLOSE BREATH TESTBREATH TEST
100mg100mg 13C13C--XYLOSEXYLOSE DOSAGEDOSAGE
RATIO 12C:13C DETERMINATIONRATIO 12C:13C DETERMINATION
BREATH INDEXBREATH INDEX 30min30min//210min210min

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/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
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LACTOSE INTOLERANCE DIAGNOSISLACTOSE INTOLERANCE DIAGNOSIS
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HISTOCHEMICAL DETECTION
OF LACTASE ACTIVITY IN THE
ENTEROCYTE BRUSH BORDER
IMMUNOHISTOCHEMICAL TEST

HISTOCHEMICALHISTOCHEMICAL DETECTIONDETECTION
OF LACTASE OF LACTASE AACCTIVITYTIVITY ININ THETHE
ENTEROCYTENTEROCYTE BRUSH BORDERE BRUSH BORDER
IMIMMMUNOHISTOCHEMICUNOHISTOCHEMICALAL TESTTEST

MODERN RAPID TEST
LACTASE ACTIVITY DETECTION
CHROMOGENIC METHOD

MODERNMODERN RAPID TESTRAPID TEST
LACTASE LACTASE AACCTIVITYTIVITY DETECTIONDETECTION
CHROMOGENCHROMOGENICIC METMETHHODOD
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H2 /CH4 /CO2 - LACTOSE INTOLERANCE BREATH TESTHH22 //CHCH44 /C/COO22 -- LACTOSELACTOSE INTOLERANCEINTOLERANCE BREATH TESTBREATH TEST

20 g LACTOSE20 g LACTOSE20 g LACTOSE

ppm H2 CONCENTRATION
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ppm ppm HH22 CONCENTRATIONCONCENTRATION
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ppm CONCENTRATION
H2 + 2x CH4

ppmppm CCONCENTRAONCENTRATIONTION
HH2 2 + 2x CH+ 2x CH44

75 g GLUCOSE75 g GLUCOSE
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H2 /CH4 /CO2 - SIBO BREATH TESTHH22 //CHCH44 /C/COO22 -- SIBOSIBO BREATH TESTBREATH TEST

ppm H2 CONCENTRATIONppm ppm HH22 CONCENTRATIONCONCENTRATION
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H2 /CH4 /CO2 - TEST AKTÓZOVÉ INTOLERANCE HH22 //CHCH44 /C/COO22 -- TEST TEST AKTAKTÓZOVÉÓZOVÉ INTOLERANCE INTOLERANCE 
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H2 /CH4 /CO2 - LACTOSE INTOLERANCE BREATH TESTHH22 //CHCH44 /C/COO22 -- LACTOSELACTOSE INTOLERANCEINTOLERANCE BREATH TESTBREATH TEST

20 g LACTOSE20 g LACTOSE20 g LACTOSE

ppm H2 CONCENTRATIONppm ppm HH22 CONCENTRATIONCONCENTRATION
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H2 /CH4 /CO2 - SIBO BREATH TESTHH22 //CHCH44 /C/COO22 -- SIBOSIBO BREATH TESTBREATH TEST

75 g GLUCOSE75 g GLUCOSE

ppm CONCENTRATION
H2 + 2x CH4

ppmppm CCONCENTRAONCENTRATIONTION
HH2 2 + 2x CH+ 2x CH44
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HELICOBACTER PYLORI
PEPSINOGENS, GASTRITIS

COELIAC SCREENING - THERAPY
CHRONIC PANCREATITIS

EXOCRINE PANCREATIC FUNCTION
QUANTITATIVE FIT

COLORECTAL CANCER SCREENING

HELICOBACTERHELICOBACTER PYLORIPYLORI
PEPSINOGENPEPSINOGENSS,, GASTRITGASTRITISIS

CCOOELIAELIACC SCREENING SCREENING -- TTHHERAPERAPYY
CHRONICCHRONIC PANPANCCREATITREATITISIS

EXOEXOCCRINRINEE PANPANCCREATREATIC FUNCTIONIC FUNCTION
QUQUANTITATIVANTITATIVEE FITFIT

CCOLOREOLORECCTTAAL L CANCER SCREENINGCANCER SCREENING
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Male - A.A. - born 1938
history of gallbladder problems - (cholecystolithiasis)

hypertension treatment on Ca blockers, obesity
Dietary error - goulash, beer

Abdominal pain around the navel broadening in the back, vomiting
S-amylase 20,2, C-reactive protein 1.day 5 g/l, calcium 1,85 mmol/l

Abdominal ultrasound - cholecystolithiasa

MMaleale -- AA..AA. . -- bornborn 19381938
historyhistory ofof gallbladder problemsgallbladder problems -- ((cholecystolithiascholecystolithiasisis))

hypertension treatment on Ca blockers, obesityhypertension treatment on Ca blockers, obesity
Dietary error Dietary error -- goulash, beergoulash, beer

Abdominal pain around the navel broadening in the back, vomitingAbdominal pain around the navel broadening in the back, vomiting
SS--amylase amylase 20,220,2, C, C--reactive protein 1.day 5 g/l, calcium 1,85 reactive protein 1.day 5 g/l, calcium 1,85 mmolmmol/l/l

Abdominal ultrasound Abdominal ultrasound -- cholecystolithiasacholecystolithiasa

CASE: 12-03CASECASE:: 1212--0303

Admitted to surgary clinic – emmergency unit
liquid saturation – 5000 ml/24 hrs

Admitted to Admitted to surgarysurgary clinic clinic –– emmergencyemmergency unitunit
liquid saturation liquid saturation –– 5000 ml/24 hrs5000 ml/24 hrs
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5.day - CT abdomen
Severe acute necrotizing pancreatitis (more than 60%)

ATB administration - cefotaxime 10 days, parenteral nutrition,
febricity, 

25.day – necrosis drainage under CT 
Complications:

Renal insufficiency, borderline cardiac compensation 

5.d5.dayay -- CTCT abdomenabdomen
SevereSevere acute necrotizing pancreatitisacute necrotizing pancreatitis (more(more thanthan 60%)60%)

ATB ATB administration administration -- cefotaximecefotaxime 1010 daysdays,, parenteral nutritionparenteral nutrition,,
febrifebricitycity, , 

25.d25.dayay –– necrosis drainage under CT necrosis drainage under CT 
ComplicationsComplications::

Renal insufficiencyRenal insufficiency,, borderline cardiac compensation borderline cardiac compensation 

CASE: 12-03CASECASE:: 1212--0303
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CASE: 12-03 - laboratory dataCASECASE:: 1212--03 03 -- laboratorlaboratoryy datadata

22 33 55 77 4545 9090
creatinincreatinin 130130 8888 7979 7373 7575 7575
ureaurea 9.29.2 6.66.6 4.34.3 6.96.9 2.52.5 4.74.7
albuminalbumin 3939 27.827.8 24.524.5 24.524.5 20.520.5 3838
NaNa++ 133133 135135 135135 131 / 135131 / 135 135135 143143
KK++ 3.73.7 3.63.6 3.43.4 3.4 / 3.93.4 / 3.9 4.04.0 4.94.9
ClCl-- 9898 103103 100100 93 / 9693 / 96 102102 104104
pHpH 7.437.43 7.46 / 7.477.46 / 7.47
pCOpCO22 5.345.34 6.91 6.91 / 5.58/ 5.58
BEBE 2.42.4 10.910.9 / 6.2/ 6.2
HCOHCO--

33 26.326.3 34.634.6 / 3.01/ 3.01

1-2 day dehydratation     7 day metabolic alkalosis11--2 day 2 day dehydratation     dehydratation     7 day metabolic7 day metabolic alalkkalalosisosis
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45.day transfer to metabolic unit of 2nd. medical clinic
introduced naso-jejunal probe, pulled the drain, gradually increased 

enteral nutrition to 2200 ml per day (2200 kcal, 85 g protein)
Drugs: proton pump inhibitors (omeprazole 2x20 mg),

substituted pancreatic enzymes (Creon 25000j 3 x 1 cps),
liquid free, probiotics. Conducted training for home

enteral nutrition and released to home care

45.d45.day transferay transfer toto metabolicmetabolic unit of 2nd. medical cunit of 2nd. medical clinilinicc
introduced introduced nasonaso--jejunaljejunal probeprobe, , pulled the pulled the drdraiain, n, gradually increased gradually increased 

enteralenteral nutritionnutrition to 2200 ml perto 2200 ml per dayday (2200(2200 kcalkcal, 85 g protein), 85 g protein)
DrugsDrugs: proton pump: proton pump inhibitorsinhibitors ((omeprazoleomeprazole 2x20 mg),2x20 mg),

substituted pancreatic enzymessubstituted pancreatic enzymes ((CreonCreon 25000j 3 x 1 25000j 3 x 1 cpscps)),,
liquid liquid freefree, , probioticsprobiotics.. Conducted trainingConducted training forfor homehome

enteral nutritionenteral nutrition andand releasedreleased toto homehome carecare

The ICU 52 days, 55 days in the hospital, then home enteral
nutrition 93 days, gradual transfer to oral intake.

Proton pump inhibitors discontinued,
and patient gradually discontinued probiotics ,

TheThe ICUICU 5252 daysdays, 55, 55 daysdays in thein the hospitalhospital,, then home enteralthen home enteral
nutritionnutrition 9393 daysdays,, gradualgradual transfer to oraltransfer to oral intakeintake..

Proton pumpProton pump inhibitors discontinuedinhibitors discontinued,,
and and patient gradually discontinued probioticspatient gradually discontinued probiotics ,,
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CASE: 12-03CASECASE:: 1212--0303
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After 1,5 year executed exocrine pancreatic secretion tests :

FELA (fecal elastase-1) 378 μg/g (normal  above 200 μg/g)
13C-MTG breath test, 6hr. cPDR - 51 % (normal  above 30 %)

After After 1,5 1,5 yearyear executedexecuted exocrineexocrine panpanccreaticreatic seseccreretiontion teststests ::

FELAFELA ((fecal fecal elastelastasease--1) 378 1) 378 μμg/gg/g (normal  above 200(normal  above 200 μμg/gg/g))
1313CC--MTG MTG breath breath testtest,, 6hr6hr. . cPDRcPDR -- 51 % 51 % (normal  above 30(normal  above 30 %%))

Pancreatic enzyme substitution discontinued,
at this time gall diet without pancreatic substitution.

PPananccreaticreatic enzymeenzyme substitusubstitution tion discontinueddiscontinued,,
at this time gallat this time gall dietdiet without pancreatic substitutionwithout pancreatic substitution..
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CASE: 12-03 - laboratory dataCASECASE:: 1212--03 03 -- laboratorlaboratoryy datadata
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Should a pancreatic function test be performed at the time of diagnosis?
Statement 3-8. Every patient with a new diagnosis of CP 
should be screened for PEI. (Grade 1A, strong agreement)

ShouldShould aa pancreatic functionpancreatic function testtest be performed atbe performed at thethe timetime ofof diagnosisdiagnosis??
StatementStatement 33--88.. Every patient withEvery patient with aa new diagnosisnew diagnosis ofof CP CP 
should be screenedshould be screened forfor PEIPEI. (Grade 1A,. (Grade 1A, strong agreementstrong agreement))

Which test is clinically indicated 
for diagnosing exocrine pancreatic insufficiency (PEI) ?

Statement 3-6. In a clinical setting, a non-invasive pancreatic function test 
(PFT) should be performed. The FE-1 test is feasible and widely available and 

is therefore most frequently used in this setting, while the 13C mixed triglyceride
breath test (13C-MTG-BT) offers an alternative. The s-MRCP test may also be 

used as an indicator of PEI but provides only semiquantitative data. 
(Grade 1B, agreement)

Which test isWhich test is clinically indicated clinically indicated 
forfor diagnosing exocrine pancreatic insufficiencydiagnosing exocrine pancreatic insufficiency ((PEIPEI) ?) ?

StatementStatement 33--66.. In aIn a clinical settingclinical setting,, aa nonnon--invasive pancreatic functioninvasive pancreatic function test test 
((PFTPFT)) should be performedshould be performed.. TheThe FEFE--1 test 1 test isis feasiblefeasible andand widely availablewidely available and and 

isis thereforetherefore mostmost frequently usedfrequently used inin this settingthis setting,, whilewhile the the 13C13C mixed triglyceridemixed triglyceride
breathbreath test (13Ctest (13C--MTGMTG--BTBT)) offersoffers anan alternativealternative. The s. The s--MRCPMRCP testtest may also be may also be 

usedused as anas an indicatorindicator ofof PEI but provides only semiquantitativePEI but provides only semiquantitative data. data. 
(Grade 1B,(Grade 1B, agreementagreement))

Chronic pancreatitis - evidence based guidelinesChronic pancreatitisChronic pancreatitis -- evidence basedevidence based guidelinesguidelines

Löhr M. - HaPanEU/UEG Working Group, UEG Journal, 2017, Vol. 5(2) 153–199
United European Gastroenterology evidence based guidelines for the diagnosis 

and therapy of chronic pancreatitis (HaPanEU)

LöhrLöhr M. M. -- HaPanEUHaPanEU//UEGUEG Working GroupWorking Group, , UEGUEG Journal, 2017, Vol. 5(2) 153Journal, 2017, Vol. 5(2) 153––199199
United European Gastroenterology evidence based guidelines for tUnited European Gastroenterology evidence based guidelines for the diagnosis he diagnosis 

and therapyand therapy of chronic of chronic pancreatitispancreatitis ((HaPanEUHaPanEU))

Is a pancreatic function test required for the diagnosis of CP?
Statement 3-7. A function test is required for the diagnosis of CP.

(Grade 2B, strong agreement)

Is aIs a pancreatic functionpancreatic function testtest requiredrequired for thefor the diagnosisdiagnosis ofof CPCP??
StatementStatement 33--77.. AA functionfunction test istest is requiredrequired for thefor the diagnosisdiagnosis ofof CPCP..

(Grade 2B,(Grade 2B, strong agreementstrong agreement))
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QUANTITATIVE STOOL FAT ANALYSISQUANTITATIVE STOOL FAT ANALYSISQUANTITATIVE STOOL FAT ANALYSIS
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STOOL SAMPLING - 72hr.STOOL SAMPLINGSTOOL SAMPLING -- 7272hr.hr.

STANDARD METHOD FOR
EXOCRINE PANCREATIC FUNCTION

STANDARDSTANDARD METMETHHODOD FORFOR
EXOEXOCCRINRINEE PANPANCCREATREATIC FUNCTIONIC FUNCTION

S-CCK TESTSS--CCKCCK TESTTEST

FAT 72 hr.FATFAT 72 72 hrhr..
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Erchinger F, Engjom T, Gudbrandsen OA et al.: 
Automated spectrophotometric bicarbonate analysis in duodenal juice compared 

to the back titration method. Pancreatology. 2016; 16(2): 231-237

ErchingerErchinger F,F, EngjomEngjom T,T, Gudbrandsen OA et alGudbrandsen OA et al.: .: 
AutomatedAutomated spectrophotometric bicarbonate analysisspectrophotometric bicarbonate analysis inin duodenal juice compared duodenal juice compared 

to theto the back titration methodback titration method.. PancreatologyPancreatology. 2016; 16(2): 231. 2016; 16(2): 231--237237

SHORT ENDOSCOPIC SECRETIN TESTSHORT ENDOSCOPIC SECRETIN TEST

BICARBONATE ANALYSIS
AMYLASE ANALYSIS

DUODENAL JUICE
AUTOMATIED METHODS

BIBICCARBONARBONATE ANALYSISATE ANALYSIS
AMYLAMYLASE ANALYSISASE ANALYSIS

DUODENDUODENAAL L JUICEJUICE
AUTOMATIAUTOMATIED METHODSED METHODS
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WITHOUT 
STIMULATION

WITHOUT WITHOUT 
STIMULATIONSTIMULATION

FECAL
ELASTASE

FECALFECAL
ELASTASEELASTASE

INDIRECT
STIMULATION

INDIRECTINDIRECT
STIMULATIONSTIMULATION STIMULATING

MEAL
STIMULASTIMULATINGTING

MEALMEAL SUBSTRATESUBSTRSUBSTRATEATE

SECRETORY CAPACITY
GRADING CHP

SECRETORY CAPACITYSECRETORY CAPACITY
GRADING CHPGRADING CHP

DIGESTIVE FUNCTION
OF (LIPID) DIGESTION
DIGESTIVE FUNCTIONDIGESTIVE FUNCTION
OF (LIPID)OF (LIPID) DIGESTIONDIGESTION

5252

250mg
13C-MTG
250mg250mg

1313CC--MTGMTG

MAIZE BREAD
20g FAT

MAIZE BREADMAIZE BREAD
20g 20g FATFAT

PANCREATIC
LIPASE

PANPANCCREATICREATIC
LIPLIPASEASE

SUBSTITUTION
THERAPY

SUBSTITSUBSTITUTIONUTION
TTHHERAPERAPYY

PERORAL ADMINISTRATIONPERORALPERORAL ADMINISTRATIONADMINISTRATION

DRUG
LIPASE
DRUGDRUG

LIPLIPASEASE

13C-MARKER
ANALYSIS

1313CC--MARKERMARKER
ANALYSISANALYSIS

EXOCRINE PANCREATIC FUNCTION TESTSEXOEXOCCRINRINEE PANPANCCRREEATATIC FUNCTION TESTSIC FUNCTION TESTS
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40 - 120 kIU LIPASE

THERAPY OK

THERAPY OK

COMBINATION WITH PPI

THERAPY OK

MALABSORPTION
SYNDROME

OTHER SOURCES

FAILED THERAPY

PABA, PLT, 13C-MTG TEST
WITH SUBSTITUTION

FAILED THERAPY

SUBSTITUTION THERAPY

PANCREAS RESECTION

40 - 120 kIU LIPASE

THERAPY OK

THERAPY OK

COMBINATION WITH PPI

THERAPY OK

MALABSORPTION
SYNDROME

OTHER SOURCES

FAILED THERAPY

PABA, PLT, 13C-MTG TEST
WITH SUBSTITUTION

FAILED THERAPY

SUBSTITUTION THERAPY

PANCREAS RESECTION Kahl S, Malfertheiner P.
Exocrine and endocrine pancreatic 

insufficiency after pancreatic surgery.
Best Pract Res Clin Gastroenterol. 

2004 Oct;18(5):947-55.     

KahlKahl S,S, MalfertheinerMalfertheiner P.P.
ExocrineExocrine andand endocrine pancreatic endocrine pancreatic 

insufficiency after pancreatic surgeryinsufficiency after pancreatic surgery..
Best Pract ResBest Pract Res ClinClin GastroenterolGastroenterol. . 

20042004 OctOct;18(5):947;18(5):947--55.     55.     
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10 mg/kg 13C-MTG
cPDR 6 hours
1100 mg/kg mg/kg 1313CC--MTGMTG
cPDRcPDR 6 hours6 hours

13Carbon mixed triglyceride breath test 
and pancreatic enzyme supplementation in cystic fibrosis

Amarri S. et al.: Archives of Disease in Childhood 1997; 76: 349–351

13Carbon13Carbon mixed triglyceride breathmixed triglyceride breath test test 
andand pancreaticpancreatic enzymeenzyme supplementationsupplementation inin cystic fibrosiscystic fibrosis

AmarriAmarri S.S. et alet al.:.: ArchivesArchives ofof DiseaseDisease inin ChildhoodChildhood 1997; 76: 3491997; 76: 349––351351

CF without enzyme therapy
2400 IU lipase/kg/food
4800 IU lipase/kg/food

CF without enzyme therapyCF without enzyme therapy
2400 2400 IUIU lipaselipase/kg//kg/foodfood
448800 00 IUIU lipaselipase/kg//kg/foodfood

cPDR 13CcPDRcPDR 1313CC

5454
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13C-MTG - BREATH TEST WITH MIXED TRIGLYCERIDE13C-MTG - BREATH TEST WITH MIXED TRIGLYCERIDE

http://www.azi.cz/
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CUT-OFF FELA: 200 μg/gCUTCUT--OFF FELAOFF FELA: 200 : 200 μμg/gg/g

FELA μg/gFELA FELA μμg/gg/g

CUT-OFF MTG: 30 %CUTCUT--OFF MTGOFF MTG: : 3030 %%

PANCREATITISPAPANCREATITISNCREATITIS

100 μg/g100 100 μμg/gg/g
cPDR  MTG (%)cPDR  cPDR  MTG (%)MTG (%)

NORMALNORMALNORMAL
CHP-A
CHP-B
CHP-C
CHP-D
NON-CHP

CHPCHP--AA
CHPCHP--BB
CHPCHP--CC
CHPCHP--DD
NONNON--CHPCHP

246 BREATH TESTS WITH 13C-MTG
160 CHP  - 73 CONTROLS (NON-CHP)

CONFORMITY MTG & FELA - 80.2 % (191/238) 

246 BREATH246 BREATH TESTTESTS WITHS WITH 1313CC--MTGMTG
160 160 CHP  CHP  -- 7733 CONTROLS (NONCONTROLS (NON--CHPCHP))

CONFORMITYCONFORMITY MTG & FELA MTG & FELA -- 8080.2.2 % (% (191911/238/238) ) 
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13C-MTG - BREATH TEST & FECAL ELASTASE13C-MTG - BREATH TEST & FECAL ELASTASE
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CUT-OFF FELA: 200 μg/gCUTCUT--OFF FELAOFF FELA: 200 : 200 μμg/gg/g

FELA μg/gFELA FELA μμg/gg/g

CUT-OFF MTG: 30 %CUTCUT--OFF MTGOFF MTG: : 3030 %%

100 μg/g100 100 μμg/gg/g
cPDR  MTG (%)cPDR  cPDR  MTG (%)MTG (%)

NORMALNORMALNORMAL

GROUP OF 28 CHP OF FTN WITH NORMAL 
VALUES  OF BOTH PANCEATIC TESTS

FELA > 200 mg/g  MTG > 30.0 %

GROUP OF 28 GROUP OF 28 CHPCHP OF FTN WITH NORMAL OF FTN WITH NORMAL 
VALUES  OF BOTH VALUES  OF BOTH PANCEATICPANCEATIC TESTSTESTS

FELAFELA > 200 mg/g  > 200 mg/g  MTGMTG > 30.0 %> 30.0 %

SUBSTITUTION THERARY
EXCESSED 

IN 93 % PATIENTS 

SUBSTITUTION THERARYSUBSTITUTION THERARY
EXCESSED EXCESSED 

ININ 93 %93 % PATIENTS PATIENTS 
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13C-MTG - BREATH TEST & FECAL ELASTASE13C-MTG - BREATH TEST & FECAL ELASTASE
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HELICOBACTER PYLORI
PEPSINOGENS, GASTRITIS

COELIAC SCREENING - THERAPY
CHRONIC PANCREATITIS

EXOCRINE PANCREATIC FUNCTION
QUANTITATIVE FIT

COLORECTAL CANCER SCREENING

HELICOBACTERHELICOBACTER PYLORIPYLORI
PEPSINOGENPEPSINOGENSS,, GASTRITGASTRITISIS

CCOOELIAELIACC SCREENING SCREENING -- TTHHERAPERAPYY
CHRONICCHRONIC PANPANCCREATITREATITISIS

EXOEXOCCRINRINEE PANPANCCREATREATIC FUNCTIONIC FUNCTION
QUQUANTITATIVANTITATIVEE FITFIT

CCOLOREOLORECCTTAAL L CANCER SCREENINGCANCER SCREENING
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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 In the Czech Republic (2017) was diagnosed 7439 subjects with CRCCRC, , 

on on CRCCRC died  3685 patients, 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/FOBT/TOKS 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/FOBT/TOKSTOKS + indicated + indicated colonoscopycolonoscopy in 2017in 2017 found onlyfound only 884646 CRCCRC of of 
88113636 diagnosed diagnosed CRCCRC, , which iswhich is only only 1111..33%    %    
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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., Zavoral M.: Colorectal cancer L., Zavoral 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
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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

Proteomics of colorectal cancer:Proteomics of colorectal cancer: overviewoverview ofof discovery studiesdiscovery studies andand identificationidentification ofof
commonly identifiedcommonly identified cancercancer--associated proteinsassociated proteins andand candidatecandidate CRCCRC serum markersserum markers. . 

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

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

5 year survival rate (%)5 year survival rate (%)5 year survival rate (%)
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SchweizSchweiz MedMed WochenschrWochenschr. 1976. 1976 FebFeb 28;106(9):29728;106(9):297
TheThe hemocculthemoccult test in the screening fortest in the screening for colonic carcinomacolonic carcinoma
DeyhleDeyhle P,P, NüeschNüesch HJ,HJ, KoblerKobler E,E, JennyJenny S,S, SäuberliSäuberli H.H.

200520052005

6060

J MedJ Med ScreenScreen. 2002;9(3):99. 2002;9(3):99--103. Basic103. Basic variables at differentvariables at different
positivitypositivity thresholdsthresholds of aof a quantitativequantitative immunochemical test immunochemical test 
for faecal occult blood.for faecal occult blood. CastiglioneCastiglione G,G, GrazziniGrazzini G,G, MiccinesiMiccinesi
G,G, RubecaRubeca T, Sani C,T, Sani C, TurcoTurco P,P, ZappaZappa M.M.

g-FOBT - 1.generationgg--FOBT FOBT -- 11..generagenerationtion

i-FOBT - 2.generationii--FOBT FOBT -- 22..generagenerationtion

197519751975

199019901990

qi-FOBT - 3.generationqiqi--FOBT FOBT -- 33..generagenerationtion

FECAL OCCULT BLOOD TEST- FOBT/TOKS (in Czech)FECAL OCCULT BLOOD TESTFECAL OCCULT BLOOD TEST-- FOBT/FOBT/TOKS TOKS (in Czech)(in Czech)
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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

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

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..

FIT- KVALITATIVNÍ, RAPID TESTY - POCTFITFIT-- KVALITATIVNÍ, RAPID TESTY KVALITATIVNÍ, RAPID TESTY -- POCTPOCTQUALITATIVE FIT METHODS, RAPID TESTS - POCT
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QUALIQUALITATIVTATIVE FIT METHODSE FIT METHODS, RAPID TEST, RAPID TESTS S -- POCTPOCT
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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.,Hazazi R.,Vilkin A.,Z.,Rozen P.,Hazazi R.,Vilkin A.,WakedWaked A.,Maoz E.,Birkenfeld S.,Leshno M.,Niv Y.A.,Maoz E.,Birkenfeld S.,Leshno M.,Niv Y.
Ann InternAnn Intern Med. 2007;146:244Med. 2007;146:244--255255

AA QuantitativeQuantitative Immunochemical Fecal Occult Blood Test for Colorectal NeoplasiaImmunochemical Fecal Occult Blood Test for Colorectal Neoplasia

ng Hb/mlng Hb/mlng Hb/ml SYMPTOMATIC SUBJECTS FOR COLONOSCOPYSYMPTOMATIC SUBJECTS FOR CSYMPTOMATIC SUBJECTS FOR COLONOSOLONOSCCOPOPYY
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iFOBT - OC Micro - Eiken
cut-off 75 ng/ml

iFOBT iFOBT -- OCOC MicroMicro -- EikenEiken
ccutut--offoff 75 ng/ml75 ng/ml

315 - 654 ng/ml
mean 485 ng/ml
315 315 -- 654 ng/ml654 ng/ml
meanmean 485 ng/ml485 ng/ml

140 - 263 ng/ml
mean 202 ng/ml
140 140 -- 263 ng/ml263 ng/ml
meanmean 202 ng/ml202 ng/ml

25 - 45 ng/ml
mean 35 ng/ml
25 25 -- 45 ng/ml45 ng/ml

meanmean 35 ng/ml35 ng/ml

697 - 1477 ng/ml
mean 1087 ng/ml
697 697 -- 1477 ng/ml1477 ng/ml
meanmean 1087 ng/ml1087 ng/ml
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Higher Fecal Immunochemical Test Cutoff Levels
Terhaar sive Droste JS et al. Cancer Epidemiol Biomarkers Prev. 2011; 20(2) 

Higher Fecal Immunochemical Test Cutoff LevelsHigher Fecal Immunochemical Test Cutoff Levels
TerhaarTerhaar sive Drostesive Droste JS et al. Cancer JS et al. Cancer EpidemiolEpidemiol Biomarkers Biomarkers PrevPrev. 2011; 20(2) . 2011; 20(2) 
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sensitivitysensitivitysensitivity

specificityspecificityspecificity

ng/mlng/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 colonoscopy: off,  for indication to colonoscopy: 
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
with colonoscopywith colonoscopy

76 x 76 x CRCCRC
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SAMPLINS SYSTEM - OC SENSOR μSAMPLINS SAMPLINS SYSTSYSTEEM M -- OC SENSOR OC SENSOR μμ
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ALUMINIUM FOIL
PERFORATION

ALUMINIUMALUMINIUM FOILFOIL
PERFORAPERFORATIONTION

FILTRATION
OF SAMPLE EXTRACT

FILTRATIONFILTRATION
OF SAMPLE EXTRACTOF SAMPLE EXTRACT

25 μl INJECT
TO CUVETTE
25 25 μμll INJECTINJECT
TO TO CUVETTECUVETTE

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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CRC TUMOUR POSITION - FALSE NEGATIVECRC TUMOURCRC TUMOUR POSITION POSITION -- FALFALSESE NEGATIVNEGATIVEE

113 113 CRCCRC in VFNin VFN hospitalhospital

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

21 21 CRCCRC 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, Hughes DJHughes 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 detected CRCCRC 17.6%17.6%

3/24
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3/3/2244 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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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?

Imperiale TFImperiale TF, , KahiKahi CJ, Rex DK.: ClinCJ, Rex DK.: Clin Gastroenterol HepatolGastroenterol Hepatol. 2018 (10):1541. 2018 (10):1541--15441544

INTEGRATION OF CRC RISK FACTORSINTEGRAINTEGRATIONTION OFOF CRC 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 withdegree relationship with CRCCRC, high body mass index (BMI), metabolic , high body mass index (BMI), metabolic 

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 ACS 2018 2018 -- CRCCRC sscreening 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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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. J, Vega P, Salve M. et al. BMCBMC Medicine 2016, 14:128Medicine 2016, 14:1286677

CRC PREDICTION MODEL - COLONPREDICTCRC CRC PREDICPREDICTIONTION MODELMODEL -- 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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MOLECULAR BIOLOGY
DNA CHIPs FOR COLORECTAL CANCER SCREENING

MOLEMOLECCULULAAR BIOLOGR BIOLOGYY
DNA DNA CHIPCHIPss FOR CFOR COLOREOLORECCTTAAL L CCAANCERNCER SCREENINGSCREENING
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PreGen-Plus - 23 CRC MOLECULAR MARKERS
21 MUTATIONS - APC, K-ras, p53

MIKROSATELLITE INSTABILITY - BAT-26

PreGenPreGen--Plus Plus -- 23 23 CRC CRC MOLEMOLECCULULAAR R MARKERMARKERSS
2121 MUTAMUTATIONSTIONS -- APCAPC, K, K--ras, p53ras, p53

MIKROSATELMIKROSATELLITELITE INSTABILITINSTABILITY Y -- BATBAT--2626

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

cena testu je 600 U$, www.medscape.com             

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

cena testu je 600 U$, www.cena testu je 600 U$, www.medscapemedscape..com             com             
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CANCER SCREENING - GASTRIC @ COLORECTUMCANCER SCREENING CANCER SCREENING -- GASTRIC @ CGASTRIC @ COLOREOLORECCTTUMUM

Lee YC, Chiu HM, Chiang TH, et al. BMJ Open 2013;3:e003989.
Accuracy of faecal occult blood test and Helicobacter pylori 

stool antigen test for detection of upper gastrointestinal lesions.

LeeLee YCYC,, ChiuChiu HM,HM, Chiang THChiang TH,, et alet al.. BMJ OpenBMJ Open 2013;3:e003989.2013;3:e003989.
AccuracyAccuracy of faecal occult blood test andof faecal occult blood test and Helicobacter pylori Helicobacter pylori 

stoolstool antigen test forantigen test for detectiondetection ofof upper gastrointestinal lesionsupper gastrointestinal lesions..

HpSA + FIT +
( n = 35 )

HpSA HpSA + FIT ++ FIT +
( n = 35 )( n = 35 )

HpSA + FIT -
( n = 754 )

HpSA HpSA + FIT + FIT --
( n = 754 )( n = 754 )

HpSA - FIT +
( n = 98 )

HpSA HpSA -- FIT +FIT +
( n = 98 )( n = 98 )

HpSA - FIT -
( n = 2285 )

HpSA HpSA -- FIT FIT --
( n = 2285 )( n = 2285 )

Neoplastic 21 xNeoplasNeoplastictic 21 x21 x

Neoplastic 36 xNeoplasNeoplastictic 36 x36 x

ColonoscopyCColonosolonosccopopyy

GastroscopyGastrosGastrosccopopyy

Neoplastic 16 xNeoplasNeoplastictic 16 x16 x

Neoplastic 6 xNeoplasNeoplastictic 6 x6 x

ColonoscopyCColonosolonosccopopyy

GastroscopyGastrosGastrosccopopyy

Neoplastic 45 xNeoplasNeoplastictic 45 x45 x

Neoplastic 3 xNeoplasNeoplastictic 3 x3 x

ColonoscopyCColonosolonosccopopyy

GastroscopyGastrosGastrosccopopyy

Neoplastic 63 xNeoplasNeoplastictic 63 x63 x

Neoplastic 33 xNeoplasNeoplastictic 33 x33 x

ColonoscopyCColonosolonosccopopyy

GastroscopyGastrosGastrosccopopyy
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NLM Medline on-line

abstracts
NLMNLM Medline onMedline on--lineline

abstractsabstracts
Direct link to MZČR
National lab.registry
Direct linkDirect link toto MZČRMZČR
NationalNational lablab.registry.registry

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