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Overview 

     The diagnosis of exocrine pancreatic insufficiency (EPI) 
represents a stage in the progressive reduction in the 
delivery of pancreatic digestive enzymes to the intestine 
to digest food and deliver adequate micro- and maco-
nutrients to meet metabolic needs.(1) One of the 
commonly used methods to diagnose is testing of the 
patient’s stool to quantitate human fecal elastase-1 (FE).  
Key points discussed here include: 

• All low FE is not pancreatic disease
• A watery stool makes the test very inaccurate
• EPI does not present with acute diarrhea
• A diagnosis of EPI is best made considering

clinical history, risk factors and any pertinent
imaging

Background 

     EPI has been traditionally diagnosed by characteristic 
symptoms and signs. (2)   Symptoms of bloating, 
abdominal pain, and postprandial soft or loose stool are 
typical and when severe, weight loss could be reported 
and would be progressive if untreated.  These symptoms 
are also chronic and not acute.  Signs include loose stool, 
which is described as foul-smelling, difficult to flush and 
could contain frank oil droplets (steatorrhea).  The stool 
oftentimes is described as orange in color. However, 
recognition of steatorrhea by the stool characteristics 
alone is inaccurate.(3)   Fat soluble vitamin deficiencies 
could also be detected.  These are patients with well-
established chronic pancreatitis and/or with significant 
risk factors for pancreatic disease such as alcohol use 
disorder and or chronic tobacco use. (4)  However, we also 
recognize that these symptoms and signs may overlap 
other common gastrointestinal conditions such as 
infections, endocrinopathies, maldigestive/malabsorptive 
conditions, and disorders of gut-brain interaction. (5)  
Thus, the diagnosis may not always be clear warranting 
additional investigation. 

Testing for EPI 
     A variety of tests have been developed for the diagnosis 
of EPI. These tests can be categorized as indirect, direct, 
fecal, or even enzyme estimations in bodily fluids.(6) Many 
of these tests are not widely available or in the case of the 
72-hour fecal fat collection, are cumbersome, difficult to
perform and of variable compliance.  The use of a
qualitative fecal fat measurement may be helpful when
performed appropriately but have gone out of favor.(7, 8)

Accurate breath tests are available in Europe but are not
used in the United States. Serum trypsinogen levels are
accurate (when the patient is not having pancreatitis) but
this test is no longer available.(9)  Regardless of the type of
test used, there is often a poor correlation between an
abnormal test and fecal fat output. (10)

Human Fecal Elastase Stool Test. 

     The fecal elastase stool test (FE-1) has been available 
for ~ two decades.  Previous investigations identified 
pancreatic elastase enzymes, which hydrolyze elastin, and 
are passed in the stool, bound by bile acids, not degraded 
during transit and remain stable for a week at room 
temperature.(6) Normative values have been established. 
FE-1 correlates well with pancreatic output of elastase as 
well as other pancreatic digestive enzymes.  Importantly, 
pancreatic enzyme supplementation does not affect 
quantitative measurement of FE-1. Current commercial 
fecal elastase ELISA are specific for the isoform CELA 3 
(chymotrypsin-like elastase family); thus, FE-1 is a 
misnomer.  Compared against gold standard invasive 
(direct pancreatic function test) and noninvasive tests 
(72-hour fecal fat collection), in the appropriate setting, 
the sensitivity and specificity are high for severe EPI (FE-1 
<100 mcg/g), but much less so for mild and moderate 
disease .(7, 11-13) When FE-1 testing is performed in a mixed 
population with low risk for disease (low pretest 
probability), the specificity is unacceptably low and a 

positive test is most likely a false positive. (14) 

     Abbreviations used in this paper. EPI, exocrine pancreatic 

insufficiency; FE-1, fecal elastase 1; 
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     Unfortunately, there are critical nuances of the test 
which make interpretation potentially fraught with 
hazard and which are not widely recognized.  In addition, 
measurements within stool as well as on separate days 
may also differ further underscoring the potential 
problems with this test.(15) Most importantly, we know 
that in the presence of a loose stool with high water 
content, the stool is diluted, and FE-1 will be low (falsely 
positive) as FE-1 measures the concentration of elastin in 
the stool. (16, 17) Therefore, appropriate interpretation 
based on stool characteristics is mandatory.   

Differential Diagnosis of EPI. 
     Several nonpancreatic conditions have been associated 
with a low FE-1.(6, 18)  These conditions include small 
bowel disease classically celiac disease, diabetes mellitus, 
prior gastrointestinal surgery, bacterial overgrowth, and 
disorders associated with enzyme inactivation or 
digestive asynchrony; perhaps abnormalities of FE-1 in 
these settings are better termed pancreatic exocrine 
dysfunction.  Because of extrapancreatic lipolysis coupled 
with our excess digestive capacity, there can be a marked 
reduction in pancreatic secretion yet maintenance of 
adequate digestion. Thus, interpretation of FE must 
consider these other conditions as well and not just 
ascribe a low FE-1 to pancreatic disease.  

FE-1 testing in patients with diarrhea. 
     Another problem with the current use of this test is 
that it is often bundled with other tests for evaluation of 
diarrhea.  This panel typically may contain PCR testing for 
bacteria and viruses, alpha-1 antitrypsin, calprotectin as 
well as FE-1.  These stool panels are typically ordered in 
patients with acute diarrhea, and as noted above, in this 
setting, FE-1 is much more likely to be inaccurate (watery 
stool). 

Interpretation of FE-1 stool test as evidence of EPI 
     Recently a staging system for exocrine pancreatic 
dysfunction was published.(19)  In patients with suggestive 
symptoms and signs but in whom FE-1 is greater than 
200mcg/gm, other causes for their symptoms should be 
considered as EPI is essentially excluded.  With a value 
between 100 mcg/gm and 200 mcg/gm, mild pancreatic 
dysfunction could be etiologic, but other causes of mildly 
low FE-1 should be first investigated as a FE-1 in this 

range in patients with mild pancreatic insufficiency is 
often not associated with any symptoms nor with vitamin 
deficiencies. These patients were termed pancreas 
sufficient.  Patients with a FE-1 <100 mcg/gm and 
especially <50 mcg/gm are those most likely, in the 
appropriate setting, to have EPI.  Patients with EPI and 
FE-1 <100 mcg/gm should generally be treated with 
pancreatic enzyme supplementation given the potential 
long-term complications. (20) For patients with a FE-1 
between 100- 200 mcg/gm in the absence of symptoms or 
signs of maldigestion, enzyme supplementation is 
generally not warranted.  Lastly, in some patients it may 
be very difficult to prove the diagnosis of EPI, and in this 
setting empirical use of appropriate doses of pancreatic 
enzymes may be reasonable recognizing the high placebo 
response rate. 

How I use the FE-1 test. 

When and in whom do I use the FE-1 test?  
     In patients with established recurrent acute, recurrent 
acute severe or chronic pancreatitis and in whom 
malabsorption may not be clinically evident, FE-1 testing 
would be appropriate.  For those patients considered to 
have EPI but perhaps remain symptomatic and continue 
to lose weight, confirming the diagnosis and its severity is 
reasonable.  Fecal elastase testing should be discouraged 
in patients with acute onset of diarrhea especially those 
without any risk factors for chronic pancreatitis as well as 
for patients with chronic diarrhea consistent with 
irritable bowel syndrome. A major issue for patients with 
a low risk of EPI in whom a low FE-1 is detected is that 
additional investigations including cross-sectional 
abdominal imaging or even endoscopic ultrasound are 
then recommended and expensive pancreatic enzymes 
prescribed potentially leading to further diagnostic 
confusion as well as costs. Repeating the stool test may be 
reasonable before embarking on these additional studies. 

Summary 

    There is no ideal test to detect EPI.  Rational use of FE-1 
testing in conjunction with history, clinical symptoms and 
signs, and any prior cross-sectional abdominal imaging 
should guide its appropriate use and interpretation. 
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