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Current agreement between the gold standard (ScheBo ELISA) and the BÜHLMANN
fPELA®turbo is high with a Passing-Bablok Regression slope of 0.9244 and a mean
bias of 5.72% according to Bland-Altman for samples within the measuring range of
the ScheBo ELISA (N=112).

N=189 N=112

Method Comparison - Bland-Altman

Method comparison - Passing-Bablok
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Background
Pancrea�c exocrine insufficiency (PEI) can be defined as reduced pancrea�c enzyme
ac�vity that leads to fat malabsorp�on, weight loss, and malnutri�on-related
complica�ons. Fecal pancrea�c elastase is an ideal biomarker for the assessment of
pancrea�c func�on in pa�ents suffering from PEI, due to its important role in the
diges�ve process as a proteoly�c enzyme and the high stability of the enzyme during
intes�nal transit.
The cause for PEI can be manifold (chronic pancrea��s , Diabetes mellitus, IBD or
pancrea�c cancer), consequences are diarrhea, malnutri�on and hence, reduced
quality of life. A�er diagnosis of PEI, treatment with pancrea�c enzyme replacement
therapy (PERT) alleviates symptoms.

Values within measuring range
15 - 500 μg/g5.7 - 5000 μg/g

Methods

The aim of this work was to evaluate the clinical performance of BÜHLMANN fPELA® turbo, a
par�cle-enhanced turbidimetric immunoassay (PETIA) that allows automated quan�fica�on of
pancrea�c elastase in fecal extracts on clinical chemistry analyzers. A compara�ve evalua�on
between BÜHLMANN fPELA® turbo and a reference ELISA assay was performed on 189 fecal
samples from 113 diagnosed PEI pa�ents (without taking elastase concentra�on into account)
and 76 controls. Sensi�vity and specificity using a cutoff of 100 and 200 μg/g were calculated for
both assays. Addi�onally, the overall agreement and Cohen's kappa value between both assays
were assessed on samples within the measuring range. Sample collec�on is s�ll ongoing and thus
final values may differ upon comple�on of the study.

Results - Summary

The BÜHLMANN fPELA® turbo revealed a sensi�vity and specificity of 78% and 74%,
respec�vely, with comparable clinical performance compared to the reference ELISA
assay (sensi�vity and specificity of 74% and 68%, respec�vely). The method
comparison, with 104 clinical samples, showed a rela�ve bias at the cutoff (200 μg/g)
of -8.0%. The overall analy�cal agreement between BÜHLMANN fPELA® turbo and
the reference ELISA assay was 84.6%. Moreover, the Cohen’s kappa agreement
currently shows a substan�al agreement (0.66). The study is an�cipated to be
completed in 2024.

Stool samples of 128 self-declared
healthy volunteers were measured
over three days by two operators with
two lots of BÜHLMANN fPELA® turbo
to determine the reference interval
according to CLSI C28-A3.

Reference interval determina�on

Clinical performance

Conclusions

BÜHLMANN fPELA® turbo shows good diagnos�c performance and strong agreement with the
reference ELISA assay. The BÜHLMANN fPELA® turbo, a par�cle-enhanced turbidimetric
immunoassay, is an accurate, non-invasive, automated test and an ideal assay for large-scale
determina�on of pancrea�c elastase levels in fecal extracts.

Proteases
such as Elastase

Lipases

Glycosylases Sugars

Fatty
Acids

Amino
Acids

Damaged Pancreas

Reduced adsorption of
nutrients from food

200 µg/g

100 µg/g

Pancreatic
Elastase

concentration in
stools

Normal exocrine
pancreatic function

Mild to moderate
exocrine pancreatic
insufficiency

Severe exocrine
pancreatic
insufficiency

no PEI PEI
0

200

400

600

800

1000

Diagnosis

Sc
he

Bo
EL

IS
A

[u
g/

g]
Sc

he
Bo

EL
IS

A
[u

g/
g]

no PEI PEI
0

200

400

600

800

1000

Diagnosis

no PEI PEI
0

500

1000

1500

2000

Diagnosis no PEI PEI
0

100

200

300

400

500

Diagnosis

Sc
he
Bo
[u
g/
g]

Turbidimetric high-throughput test
BÜHLMANN fPELA®turbo

(KK-PELA)

Comparison to
ScheBo®Pancrea�c Elastase

ELISA

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

TP
F

(S
en

si
tiv

ity
)

FPF (1 - Specificity)

No discrimination

ScheBo

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

TP
F

(S
en

si
tiv

ity
)

FPF (1 - Specificity)

No discrimination

KK-PELA

current AUC = 0.816

op�mal cut-off 166.3 ug/g

current AUC = 0.819

op�mal cut-off 194.6 ug/g

Cutoff 100 µg/g Cutoff 200 µg/g
Sensitivity Specificity Sensitivity Specificity

KK-PELA 0.65 0.89 0.78 0.74
ScheBo 0.64 0.86 0.74 0.68

200 µg/g100
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