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�Case Study

A 52-year-old with history of pancreatic cancer who was well 
nourished preoperatively underwent Whipple resection and 
gastrojejunostomy. The patient reports to surgery clinic 
4 weeks postoperatively and has a weight of 129 lbs, decreased 
appetite, dysgeusia, early satiety, and intolerance to higher fat 
foods; he has an obvious loss in lean body mass based on 
nutrition focused physical assessment. He describes his bowel 
movements as yellow, oily, and malodorous.

�My Management

	A.	 Start on pancreatic enzyme replacement therapy after 
diagnosis of exocrine pancreatic insufficiency (EPI).
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May not be necessary to dose via J-tube with semi-
elemental or elemental enteral formulas vs. isotonic 
enteral formulas.

	B.	 There is a risk of clogging jejunostomy tube and/or 
decreasing efficacy of enzymes, but pancreatic enzyme 
capsules can be opened and emptied into either thickened 
acidic liquid suspension or thin food (apple sauce) or 
mixed with sodium bicarbonate to then infuse via J-tube.

	C.	 Dosing recommendations are 1000–2000 IU/kg lipase per 
meal or 25,000–50,000  IU lipase for main meal and 
10,000–25,000  IU lipase for snacks, without exceeding 
10,000 IU/kg lipase per day. Lipase per meal titrates up as 
the volume of food increases and/or signs/symptoms of 
EPI are apparent.

	D.	 Dose enzymes with first bite of food and throughout meal. 
This may make a difference for some patients though may 
also be dependent on transit time of food through the gut 
postoperatively.

�Diagnosis and Assessment

Malnutrition is prevalent in pancreatic cancer and may have 
significant and adverse impact on quality of life and overall 
survival. It is estimated that more than 80% of patients with 
pancreatic adenocarcinoma will have weight loss at the time 
of presentation. Malnutrition “should be considered a signifi-
cant independent risk factor in patients with pancreatic can-
cer and one of the primary goals of treatment should be to 
improve nutritional status.” Studies demonstrate that 
improvement in nutrition status is correlated with better sur-
vival and quality of life despite stage of disease [1–6].

Patients with pancreatic cancer also experience the highest 
incidence of cachexia estimated at 70–80% and is associated 
with poorer disease and surgical outcomes. The impact of 
cachexia on prognosis and outcome is significant including 
reduced treatment tolerance, worsened postoperative out-
come, higher rates of metastatic disease, more progressive 
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disease, reduced survival, and of course decreased quality of 
life. Malabsorption through EPI is an exacerbating factor of 
cachexia in pancreatic cancer [2].

Weight loss in pancreatic cancer is associated with reduced 
survival. It was found that a weight loss of >5% and ≤10% of 
total body weight provided a 3.9-fold higher relative risk of 
death than those without weight loss, while a weight loss 
>10% of total body weight provided a sevenfold higher rela-
tive risk of death than those without weight loss [7].

In surgical patients, malnutrition and cachexia have been 
associated with infection, poor wound healing, increased 
postoperative complications, increased length of stay, and 
increased morbidity [8, 9]. Postoperative weight loss is an 
independent prognostic factor. Hashimoto et al. showed that 
severe weight loss is associated with poor prognosis and a 
trend toward shorter survival [10].

Exocrine pancreatic insufficiency in pancreatic cancer is 
very common with 25–45% having preoperative EPI and 
50–80% of patients continuing to experience EPI post sur-
gery at 3  months, 1  year, and 2  year postoperatively. One 
study reported steatorrhea worsening postoperatively, with 
return to baseline by 12 months [11–13].

�Management

The deficiency in pancreatic enzymes results in inadequate 
absorption of fat, carbohydrates, and proteins, leading to ste-
atorrhea, abdominal cramps, weight loss, and malnutrition. 
Exocrine enzyme insufficiency is common and progressive. 
Patients should be regularly screened for symptoms of 
enzyme insufficiency. Oral pancreatic exocrine enzyme 
replacement therapy is recommended for patients with pan-
creatic cancer who have symptoms of exocrine enzyme defi-
ciency [14, 15].

Because pancreatic exocrine insufficiency occurs in up to 
94% of patients undergoing pancreatic surgery and 50–89% 
of nonsurgical patients, therapy may be initiated based on 
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symptomatology without diagnostic tests. Pancreatic enzyme 
replacement therapy helps maintain weight and quality of life 
in patients with unresectable pancreatic cancer [5, 14].

�Outcome

Postoperatively, once EPI is identified and managed with 
pancreatic enzymes, the patient was able to eat more com-
fortably with improved digestion and begins to maintain or 
even gain weight and experience improvement in quality 
of life.

Clinical Pearls/Pitfalls

•	 Symptoms of EPI are often nonspecific, so a high 
index of clinical suspicion is needed to make a cor-
rect diagnosis, important to assess in virtually all 
pancreatic cancer patients.

•	 Patients and caregivers should be instructed on rec-
ognizing signs and symptoms of EPI, and it is not 
uncommon to ask patients to keep a diary.

•	 Patients should be reminded on taking their enzymes 
at first bite of eating, and sometimes there is improve-
ment if dosed throughout the meal.

•	 Too often patients under dose enzymes per meals do 
not find improvement in symptoms so they will dis-
continue completely.

•	 Patients with a clinical suspicion of pancreatic exo-
crine insufficiency despite appropriate replacement 
should receive a more thorough nutritional evalua-
tion by a registered dietitian nutritionist.

•	 Some private insurers as well as Medicare and 
Medicaid may not provide coverage of enzyme 
replacement. Some pharmaceutical companies may 
offer patient vouchers for assistance or online patient 
assistant programs.
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•	 Excellent patient resources regarding EPI and pan-
creatic enzymes are available to patients and caregiv-
ers on websites such as Pancreatic Cancer Action 
Network (www.pancan.org) as well as National 
Pancreas Foundation (www.npf.org).
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