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Dear Editor,

Pancreatic cancer-associated weight loss (PAWL) 
is a multifactorial syndrome that can be attrib-
uted to anorexia, malabsorption/exocrine pancre-
atic insufficiency (EPI), and cachexia.1 The 
precise mechanisms driving PAWL are poorly 
understood. Recent pre-clinical work employing 
pancreatic ductal adenocarcinoma (PDAC) 
mouse models with KrasG12D activation suggested 
that adipose and skeletal tissue wasting occurred 
as an early event when pancreatic tissue weight 
was unchanged and before the onset of cancer.2 
While endocrine pancreatic function did not 
appear to be affected in early PDAC, decreased 
exocrine pancreatic function appeared to mediate 
adipose tissue loss as evidenced by higher fecal 
lipids, decreased fecal protease activity, and 
increased fecal protein content in PDAC mice 
compared with control mice. Pancreatic enzyme 
replacement therapy (PERT) mitigated the 
degree of adipose tissue wasting in PDAC mice 
further establishing the role of decreased exocrine 
pancreatic function in promoting peripheral tis-
sue wasting in early PDAC.

Given that PDAC-associated cachexia may repre-
sent an early event that is putatively driven by 
altered exocrine function, we sought to investi-
gate the relationship between impaired exocrine 
pancreatic function as measured by fecal elastase 
and PAWL in PDAC, which has been largely 
unexplored in the clinical setting. We evaluated 
the diagnostic and predictive utility of fecal 
elastase, a stool assay that evaluates exocrine pan-
creatic function even with simultaneous enzyme 
supplementation,3,4 for PAWL in an Institutional 
Review Board (IRB)-approved (Pro00056515) 
cohort of PDAC patients upon diagnosis at our 

institution. Fecal elastase was measured in solid 
stool, to avoid dilution and false-positive results. 
Specifically, we defined PAWL as clinically sig-
nificant weight loss in patients with PDAC who 
had unintentional weight loss >5% over 6 months 
preceding diagnosis that fulfilled a consensus def-
inition of cachexia.1 We used a historic criterion 
for low fecal elastase (<200 µg/g), which has been 
shown to be fairly sensitive for EPI although a 
high rate of false positives can occur.4–6 Clinical 
variables were abstracted from each subject’s 
electronic medical record.

A total of 38 consecutive subjects had stool speci-
mens collected for fecal elastase after diagnosis of 
PDAC and at initial consultation in our gastroin-
testinal medical oncology clinic; none had under-
gone any pancreatic surgery at the time of 
collection. The median age was 70 (range 47–
96 years), 58% were male, 60% were stage III–IV 
(American Joint Committee on Cancer), and 71% 
had low fecal elastase. The mean fecal elastase 
level was 89.1 and 330.8 µg/g in those with and 
without clinically significant weight loss, respec-
tively. Of the 28 subjects with low fecal elastase, 
68% did not have other overt symptoms (diarrhea, 
steatorrhea, or change in stool character) of EPI 
although 93% experienced some weight loss. Of 
the 10 subjects with normal fecal elastase, 70% 
did not have other overt symptoms of EPI although 
40% experienced some weight loss.

The performance of the fecal elastase assay was 
fairly sensitive (86.7%) and specific (75%) for 
PAWL in our PDAC cohort. Interestingly, in a 
separate cohort of eight patients with pancreatic 
neuroendocrine tumors (PanNETs), all had nor-
mal fecal elastase (average 403.9 µg/g) and none 
had clinically significant weight loss, whereas 

Fecal elastase, an assay for exocrine 
pancreatic insufficiency, has clinical 
utility in patients with pancreatic ductal 
adenocarcinoma
Jun Gong , Michelle Guan, Christopher E. Forsmark, Maria Q. Petzel,  
Veronica Placencio-Hickok and Andrew Hendifar

Correspondence to:  
Andrew Hendifar  
Department of 
Gastrointestinal 
Malignancies, Samuel 
Oschin Comprehensive 
Cancer Institute, Cedars-
Sinai Medical Center, 8700 
Beverly Blvd, AC 1042C, 
Los Angeles, CA 90048, 
USA 
Andrew.Hendifar@cshs.
org

Jun Gong 
Michelle Guan 
Veronica Placencio-
Hickok  
Department of Medicine, 
Division of Hematology/
Oncology, Cedars-Sinai 
Medical Center, Los 
Angeles, CA, USA

Christopher E. Forsmark  
Division of 
Gastroenterology, 
Hepatology, and Nutrition, 
University of Florida, 
Gainesville, FL, USA

Maria Q. Petzel  
Department of Clinical 
Nutrition and Department 
of Surgical Oncology, The 
University of Texas MD 
Anderson Cancer Center, 
Houston, TX, USA

964319 TAG0010.1177/1756284820964319Therapeutic Advances in GastroenterologyJ Gong, M Guan
research-article20202020

Letter to the Editor

https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/tag
mailto:Andrew.Hendifar@cshs.org
mailto:Andrew.Hendifar@cshs.org


Therapeutic Advances in Gastroenterology 13

2 journals.sagepub.com/home/tag

virtually 80% of subjects in our PDAC cohort 
had clinically significant PAWL at diagnosis. 
Furthermore, review of imaging at the time of 
diagnosis and collection of fecal elastase in our 
PDAC cohort identified that of those with low 
fecal elastase, 82% had pancreatic head masses, 
93% had associated pancreatic ductal dilation, 
and 86% had associated gland atrophy.

Although EPI has been classically associated with 
pancreatic disorders including malignancy, 
weight loss develops late in the course of EPI 
when pancreatic lipase secretion is <10% of nor-
mal.7 Our findings support that fecal elastase may 
be an early and sensitive assay to identify EPI and 
PAWL even in the absence of a high index of clin-
ical suspicion for EPI, which warrants further 
investigation. This ability is provocative in order 
to identify PDAC patients, at an earlier stage, 
who could benefit from the multidisciplinary 
optimization of nutritional status inclusive of 
strategies such as PERT, which has translated 
into positive advances in patient quality of life and 
outcomes in pancreatic cancer.1

We have now routinely incorporated baseline 
fecal elastase measurements as part of our multi-
disciplinary care for newly diagnosed PDAC 
patients to further direct management of weight 
loss according to consensus recommendations.1 
For example, all patients with PAWL and low 
fecal elastase in our cohort were referred for nutri-
tional counseling by a registered dietitian nutri-
tionist, nearly all were started on PERT (82%), 
and several patients met criteria for enrollment in 
clinical studies investigating body composition 
measurements by various imaging modalities and/
or enteral nutrition in optimizing nutritional sta-
tus and improving weight loss.

Intriguingly, we collected fecal elastase in eight 
patients with PanNETs and discovered that all 
had normal fecal elastase at baseline and none had 
clinically significant weight loss. In mice models, 
pancreatic tumor growth was shown to be the pri-
mary contributor of early adipose tissue wasting.2 
However, our findings suggest that not all pancre-
atic tumors may drive the EPI-associated PAWL 
phenotype. PanNETs arise from a different cell of 
origin and have historically been less associated 
with weight loss, pancreatic ductal dilation, and 
arterial invasion than other solid pancreatic neo-
plasms.8 In our cohort, imaging review corrobo-
rated that patients with PDAC tumors located to 

the head, having associated pancreatic ductal dila-
tion, and having pancreatic atrophy comprised the 
majority of those with low fecal elastase, while the 
majority of those with normal fecal elastase had 
non-head pancreatic tumors, no ductal dilation, 
and no pancreatic atrophy. We present hypothe-
sis-generating findings that the PAWL phenotype 
is not solely dependent on the occurrence of any 
pancreatic tumor, but rather may be associated 
with anatomic and biologic features intrinsic to 
the neoplastic cell of origin that warrants further 
investigation to better understand, detect, and 
manage PAWL.
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