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Motto:
… if only we had 

simple, cheap and reliable test
of exocrine pancreatic function ...
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INDIRECT TEST - ALTAB/13C MTG BREATH TESTINDIRECTINDIRECT TESTTEST - ALTAB/13C MTG BREATH TEST

TEST PROCEDURE
STANDARD TEST MEAL
TEST SUBSTANCE - 2000 mg ALTAB/ 250mg 13C-MTG
6 HOUR COLLECTION OF URINE/BREATH SAMPLES

TEST PRINCIPLE

(Ac) - Tyr - PAB 13C - MTG

TEST ANALYTICS
DETERMINATION OF SERUM LEVEL AND URINE OUTPUT
MEASUREMENT OF HPAB/ 13C IN BREATH SAMPLES
CALCULATION OF % OUTPUT RATIO
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TESTTEST SUBSTANCE SUBSTANCE -- 2000 mg ALTAB2000 mg ALTAB/ / 250mg 250mg 1313CC--MTGMTG
66 HOUR COLLECTION OFHOUR COLLECTION OF URINEURINE//BREATH SAMPLESBREATH SAMPLES

TESTTEST PRINCIPLEPRINCIPLE
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CHYMOTRYPSINCHYMOTRYPSINCHYMOTRYPSIN LIPASELIPLIPASEASE
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13C - BREATH TEST OF EXOCRINE PANCREAS13C - BREATH TEST OF EXOCRINE PANCREAS
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FAT MALABSORPTION
PANCREATIC DAMAGE, FIBROSIS > 30%
AMYLASE SECRETION < 10%
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13C-MTG METABOLIC PROCES13C-MTG METABOLIC PROCES

CH2 - O - C - (CH2)16 - CH3CH2 - O - C - (CH2)16 - CH3
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13CO2 IN BREATH1313COCO22 IN BREATHIN BREATH
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TEST PROCEDURE
TWO SAMPLE BAGS AFTER FASTING
STIMULATION MEAL

4 CRISP SLICES, MAIZE WITH FIBRES
(WITHOUT CHOLESTEROL, GLUTEN-FREE)

2 x 10g RAMA (VEGETABLE FAT WITHOUT MILK PROTEINS)
TEST SUBSTANCE ADMINISTRATION - 250mg 13C-MTG

STIRRED INTO VEGETABLE FAT
HOURLY BREATH-BAG SAMPLING (1 - 6 hr)

TEST ANALYTICS
DOB MEASUREMENT OF EACH SAMPLE 13CO2  : 12CO2 v ‰
Tx SAMPLE AGAINST T0 (DOB = Delta Over Baseline)

EVALUATION OF PANCREATIC INSUFFICIENCY
BSA CALCULATED (BASED ON WEIGHT, HEIGHT ONLY)
BMR AND CO2 PRODUCTION CALCULATION
CUMMULATIVE RECOVERY FOR 6 HOURS CALCULATION

TEST PROCEDURETEST PROCEDURE
TWO SAMPLE BAGS AFTER FASTINGTWO SAMPLE BAGS AFTER FASTING
STIMULATION MEALSTIMULATION MEAL

4 4 CRISP SLICESCRISP SLICES, , MAIZE WITH FIBRESMAIZE WITH FIBRES
(WITHOUT(WITHOUT CHOLESTEROL, CHOLESTEROL, GLUTENGLUTEN--FREE)FREE)

2 x 10g RAMA2 x 10g RAMA (VEGETABLE FAT WITHOUT MILK PROTEINS)(VEGETABLE FAT WITHOUT MILK PROTEINS)
TEST SUBSTANCE ADMINISTRATIONTEST SUBSTANCE ADMINISTRATION -- 250mg 250mg 1313CC--MTGMTG

STIRRED INTO VEGETABLE FATSTIRRED INTO VEGETABLE FAT
HOURLY BREATHHOURLY BREATH--BAG SAMPLINGBAG SAMPLING (1 (1 -- 6 h6 hrr))

TESTTEST ANALYTICSANALYTICS
DOB MEASUREMENT OF EACH SAMPLEDOB MEASUREMENT OF EACH SAMPLE 1313COCO2  2  : : 1122COCO2 2 v v ‰‰
TTxx SAMPLE AGAINST TSAMPLE AGAINST T00 ((DOBDOB = Delta Over Baseline)= Delta Over Baseline)

EVALUATION OF PANCREATIC INSUFFICIENCYEVALUATION OF PANCREATIC INSUFFICIENCY
BSA CALCULATED (BASED ON WEIGHT, HEIGHT ONLY)BSA CALCULATED (BASED ON WEIGHT, HEIGHT ONLY)
BMRBMR AND AND COCO22 PRODUCTION CALCULATIONPRODUCTION CALCULATION
CUMMULATIVE RECOVERYCUMMULATIVE RECOVERY FORFOR 6 HO6 HOURS CALCULATIONURS CALCULATION77

13C-MTG BREATH TEST13C-MTG BREATH TEST
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ANALYSIS OF 13C:12C RATIOANALYSIS OF 13C:12C RATIO

1500 ANALYSIS REPEATED 4x
CONSTANT RANGE ± 0,2 DOB
1500 ANALYSIS REPEATED 4x1500 ANALYSIS REPEATED 4x
CCONSTANT RONSTANT RANGEANGE ±± 0,20,2 DOBDOB

QUALITY CONTROL
IRMS x IR, 10 CYCLES
MEAN ∆ DOB = 5,4 %

QUALITY CONTROLQUALITY CONTROL
IRMS x IR, 10 CYCLESIRMS x IR, 10 CYCLES
MMEANEAN ∆∆ DOBDOB = 5,4 %= 5,4 %

ISOMAX 4000 BREATH TEST ANALYSERISOMAX 4000ISOMAX 4000 BREATHBREATH TESTTEST ANALYANALYSESERR
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150 FUNCTIONAL TESTS
AVERAGE DIFFERENCE = 27.1 %

RANGE = 10.8 - 79.4 %

115050 FUNCTIONAL TESTSFUNCTIONAL TESTS
AVERAGE DIFAVERAGE DIFFFERENCE = 27.ERENCE = 27.11 %%

RANGERANGE = 1= 10.80.8 -- 79.479.4 %%

PrCO2BSA = BSA * 300 mmol/h 
BSA = W^0,5378 * H^0,3963 * 0,024265

body surface (weight, height) only

PrPrCOCO22BSABSA = BSA * 300 mmol/h = BSA * 300 mmol/h 
BSA = WBSA = W^0,5378 * ^0,5378 * HH^0,3963 * 0,024265^0,3963 * 0,024265

body surfacebody surface (weight, height) (weight, height) onlyonly

PrCO2BMR = BMR * 2,49 mol/d
BMR = αW + βH + γ

α, β, γ = constants for age, sex
body surface (weight, height)

age & sex corrected

PrPrCOCO22BMRBMR = BMR * 2,49 mol/d= BMR * 2,49 mol/d
BMR = BMR = ααW + W + ββH + H + γγ

α, β, γα, β, γ = = constants for age, sexconstants for age, sex
body surfacebody surface (weight, height)(weight, height)

age age & sex corrected& sex corrected

ISOMAX 4000 - 13C RECOVERY CALCULATIONISOMAX 4000 - 1313C RECOVERY CALCULATIONC RECOVERY CALCULATION
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REFERENCE VALUES, CUT- OFF VALUEREFERENCEREFERENCE VALUESVALUES, CUT, CUT-- OFF OFF VALUEVALUE
13C-MTG BREATH TEST13C-MTG BREATH TEST

Published studies with 13C-MTG breath tests defined cut-off value 
for CHP diagnosis to cPDR 22% - 23%

In these studies were cPDR calculated by body surface - BSA 

Mathematical approximation to use of BMR index
mean differences BSA x BMR is 27,1% (n = 150)
cut-off value is 28,64 % = 22,5(BSA) * 1,271(BMR)

The lower limit of reference range determined with
group of 23 subjects without CHP
mean value cPDR in NON-CHP is 53,31, SD = 11,71 
cut-off value is 29,89 % = x - 2SD (23 NON-CHP)

Published studies with 13C-MTG breath tests defined cut-off value 
for CHP diagnosis to cPDR 22% - 23%

In these studies were cPDR calculated by body surface - BSA 

Mathematical approximation to use of BMR index
mean differences BSA x BMR is 27,1% (n = 150)
cut-off value is 28,64 % = 22,5(BSA) * 1,271(BMR)

The lower limit of reference range determined with
group of 23 subjects without CHP
mean value cPDR in NON-CHP is 53,31, SD = 11,71 
cut-off value is 29,89 % = x - 2SD (23 NON-CHP)
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13C-MTG BREATH TEST13C-MTG BREATH TEST

0,000
10,000
20,000

30,000
40,000
50,000
60,000

70,000
80,000

1 2 3 4 5 6 7
0,000

10,000
20,000

30,000
40,000
50,000
60,000

70,000
80,000

1 2 3 4 5 6 7
1111

383838

000
000

251251251

401401401

cut - off = 29 % cut cut -- off = off = 2299 % % 

404040

533533533

535535535
521521521NORMALNORMANORMALL

ABNORMALABNORMALABNORMAL

FECAL ELASTASE  µg/gFECAL ELASTASE  FECAL ELASTASE  µµg/gg/g

CUMMULATIVE RECOVERY 13CO2  in %CUMMULATIVE RECOVERY CUMMULATIVE RECOVERY 1313COCO2  2  inin %%



TEST OF EXOCRINE PANCREATIC FUNCTION Kocna P. TEST OF EXTEST OF EXOOCCRINERINE PANPANCCREATREATIC FUNCTIONIC FUNCTION Kocna P. Kocna P. 

0,000

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

1 2 3 4 5 6 7
0,000

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

1 2 3 4 5 6 7
1212

NORMALNORMANORMALL

ABNORMALABNORMALABNORMAL

383838

000
000

251251251

521521521

401401401

533533533

535535535
404040

FECAL ELASTASE  µg/gFECAL ELASTASE  FECAL ELASTASE  µµg/gg/g

DOB VALUES 13CO2  : 12CO2 in ‰ AFTER 250mg MTGDOB VALUES DOB VALUES 1313COCO2  2  : : 1122COCO2 2 inin ‰‰ AFTERAFTER 250mg MTG250mg MTG
13C-MTG BREATH TEST13C-MTG BREATH TEST



0,0

10,0

20,0

30,0

40,0

50,0

60,0

70,0

80,0

-50 50 150 250 350 450 550 650 750
0,0

10,0

20,0

30,0

40,0

50,0

60,0

70,0

80,0

-50 50 150 250 350 450 550 650 750
1313

CUT-OFF FELA: 200 µg/gCUTCUT--OFF FELAOFF FELA: 200 : 200 µµg/gg/g

CHP-A
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CHP-C1
CHP-C2
CHP-C3
NON-CHP

CHPCHP--AA
CHPCHP--BB
CHPCHP--C1C1
CHPCHP--C2C2
CHPCHP--C3C3
NONNON--CHPCHP

FELA µg/gFELA FELA µµg/gg/g

CUT-OFF MTG: 29 %CUTCUT--OFF MTGOFF MTG: 2: 299 %%

ABNORMALABNORMALABNORMAL

100 µg/g100 100 µµg/gg/g

MTG & FELA AGREEMENT
76.1 % (67/88) CHP

MTG & FELA AGREEMENTMTG & FELA AGREEMENT
76.176.1 % (% (6767//8888) CHP) CHP

cPDR  MTG (%)cPDR  MTG (%)cPDR  MTG (%)

13C-MTG BREATH TEST x FECAL ELASTASE13C-MTG BREATH TEST x FECAL ELASTASE

NORMALNORMALNORMAL
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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: 29 %CUTCUT--OFF MTGOFF MTG: 2: 299 %%

NORMAL
NON-CHP
NORMALNORMAL
NONNON--CHPCHP

CHP TYPE C3CHP TYPE C3CHP TYPE C3

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

13C-MTG BREATH TEST x FECAL ELASTASE13C-MTG BREATH TEST x FECAL ELASTASE
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CUT-OFF FELA: 200 µg/gCUTCUT--OFF FELAOFF FELA: 200 : 200 µµg/gg/g

CHP-ACHPCHP--AA

FELA µg/gFELA FELA µµg/gg/g

CUT-OFF MTG: 29 %CUTCUT--OFF MTGOFF MTG: 2: 299 %%

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

13C-MTG BREATH TEST x FECAL ELASTASE13C-MTG BREATH TEST x 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: 29 %CUTCUT--OFF MTGOFF MTG: 2: 299 %%

100 µg/g100 100 µµg/gg/g

CHP-BCHPCHP--BB CHP-C1CHPCHP--C1C1

cPDR  MTG (%)cPDR  MTG (%)cPDR  MTG (%)

13C-MTG BREATH TEST x FECAL ELASTASE13C-MTG BREATH TEST x FECAL ELASTASE
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FREQUENCY OF CASES FELA < 100 µg/g & 13C-MTG > 29% FREQUENCYFREQUENCY OF CASES OF CASES FELA FELA < 100 < 100 µµg/g & g/g & 1313CC--MTG > 29% MTG > 29% 

13C-MTG BREATH TEST x FECAL ELASTASE13C-MTG BREATH TEST x FECAL ELASTASE
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Breath test 13C-MTG provide us the complex evaluation of 
digestive processes - lipid digestion

cPDR value of 13C-MTG is the cummulative value, covering the 
exocrine pancreatic function + substitution therapy

Cut-off value of cPDR 13C-MTG, lower limit determined by
mathematical approximation as well using a control group is
identical - 29%

Interpretation of 13C-MTG include cummulative output - cPDR, 
maximal DOB value - DOBmax, time to get of maximal DOB -
DOBtime, and the kinetics - curve type

Combination of both tests covering various aspects - 13C-MTG 
breath test and fecal elastase 1 could be recommended for 
evaluation of exocrine pancreatic function

Breath test 13C-MTG provide us the complex evaluation of 
digestive processes - lipid digestion

cPDR value of 13C-MTG is the cummulative value, covering the 
exocrine pancreatic function + substitution therapy

Cut-off value of cPDR 13C-MTG, lower limit determined by
mathematical approximation as well using a control group is
identical - 29%

Interpretation of 13C-MTG include cummulative output - cPDR, 
maximal DOB value - DOBmax, time to get of maximal DOB -
DOBtime, and the kinetics - curve type

Combination of both tests covering various aspects - 13C-MTG 
breath test and fecal elastase 1 could be recommended for 
evaluation of exocrine pancreatic function
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(post)motto:
simple, cheap and reliable test 
of exocrine pancreatic function we have not,
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