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ABSTRACT

Acute pancreatitis is an infrequent but clinically significant complication of immune checkpoint inhibitor (ICI) therapy. Guidelines
recommend high-dose steroids and withdrawal of ICI in patients with severe ICI-induced pancreatitis. Management of steroid-
refractory ICI pancreatitis is unclear. Infliximab is used to treat select extrapancreatic immune-related adverse events, but its role in
ICI pancreatitis remains undefined. To our knowledge, we describe the first case of ICI pancreatitis successfully treated with
infliximab after inadequate steroid response (recurrent pancreatitis onmultiple attempted steroid tapers). Infliximabmay be a viable
treatment of steroid-refractory ICI pancreatitis. Further study of its potential effectiveness may improve guideline-directed care.
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INTRODUCTION

Immune checkpoint inhibitors (ICIs) are increasingly used in the treatment of advanced malignancies and can result in a range of
immune-related adverse events (irAEs) of varying severity. Gastrointestinal irAEs can affect the colon, small intestine, stomach, liver,
and/or pancreas1; gastroenterologists are frequently called upon to diagnose and treat these irAEs. ICI-induced pancreatic injury
occurs in approximately 1%–4% of patients treated with ICI(s).2–5 ICI-induced pancreatic injury presents variably from asymp-
tomatic hyperlipasemia and/or hyperamylasemia to symptomatic acute pancreatitis.2,3 Current guidelines recommend high-dose
steroids andwithdrawal or cessation of ICIs in patients with ICI-induced pancreatitis.6,7 However,management of patients with ICI-
induced pancreatitis refractory to steroids or recurrent during a steroid taper is unclear. In the absence of a viable second-line
treatment option, patients with steroid-refractory ICI-induced pancreatitismay have to continue using high-dose steroids, with their
associated risks. Fatality from steroid-refractory ICI pancreatitis has also been reported.8

The tumor necrosis factor-alpha (TNF-a) inhibitor, infliximab, is a well-established treatment option in steroid-refractory irAEs,
including colitis, myocarditis, inflammatory arthritis, and pneumonitis.6,7 To our knowledge, we present the first case to describe
steroid-refractory ICI pancreatitis treated with infliximab.

CASE REPORT

A 73-year-old White man with recurrent metastatic melanoma to the lung was treated with pembrolizumab (a programmed cell
death-1 inhibitor). His medical history was notable for rheumatoid arthritis, which was stable, asymptomatic, and last treated 11
months earlier with rituximab. He had not experienced any prior ICI-related irAEs. After his third cycle of pembrolizumab, the
patient developed new epigastric and left upper quadrant pain with radiation to his back. He had a serum lipase of 289 U/L, which
rose to 467 U/L the next day, over 7 times the laboratory upper limit of normal of 60 U/L. Positron computed tomography imaging
demonstrated pancreatic edema with fat stranding consistent with acute pancreatitis (Figure 1). Serum calcium and lipids were
within normal limits, and therewas no personal or family history of pancreatitis or cholelithiasis, nor personal alcohol or tobacco use.
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He was diagnosed with pembrolizumab (ICI-)induced acute
pancreatitis (grade 3/moderate severity pancreatitis by Com-
mon Terminology Criteria for Adverse Events and mild-acute
interstitial edematous pancreatitis by the revised Atlanta
classification).9

The patient was hospitalized for intravenous fluids and in-
travenous methylprednisolone (1 mg/kg), followed by an oral
prednisone taper. A time line of his steroid dosing and grade of
hyperlipasemia is presented in Figure 2. His pain temporarily
resolved with steroids, but when his prednisone dose was ta-
pered from 20 to 15 mg daily, he developed recurrent epigastric
pain and elevated serum lipase (482 U/L). His prednisone dose
was increased back to 30 mg daily, and his lipase downtrended

(280 U/L) and abdominal pain transiently improved. On a re-
peat attempt to taper to 15 mg daily, he developed recurrent
epigastric pain and hyperlipasemia (474 U/L). Upper and lower
endoscopies were performed to evaluate for concomitant lu-
minal ICI-related inflammation (gastritis, enteritis, or colitis).
Endoscopy demonstrated mild, nonspecific pathologic changes
inconsistent with ICI gastritis or colitis or another identifiable
etiology.

Infliximab (5 mg/kg) was administered for symptomatic ICI
pancreatitis given 2 failed attempts to taper oral steroids. After a
single infusion, his abdominal pain and lipase improved with-
out recurrence. He was able to wean promptly from steroids.
Repeat abdominal computed tomography imaging 5 and 8
months after infliximab showed a normal pancreatic size and
contour without evidence of pancreatitis. The patient has not
had recurrent pancreatitis in over 2 years of follow-up.

DISCUSSION

To our knowledge, this is the first case report to describe
infliximab therapy for steroid-refractory ICI-induced acute
pancreatitis. The improvement in symptomatic, serologic, and
radiographic evidence of pancreatic inflammation in this pa-
tient suggests that infliximab may be a viable second-line
treatment of ICI-induced pancreatitis that does not respond to
steroids or rapidly recurs during steroid taper. Current guide-
lines detail the use of infliximab for numerous extrapancreatic
irAEs, but do not define its role in immune-mediated pancre-
atitis. Pancreatic toxicity, although rare, can have fatal conse-
quences.8 In addition, long-term complications of pancreatitis,
including exocrine pancreatic insufficiency and diabetes mel-
litus, can significantly affect quality of life. Gastroenterologists
are increasingly involved in the management of patients with

Figure 1. Computed tomography evidence of acute pancreatitis
attributed to pembrolizumab use. New diffuse pancreatic enlarge-
ment (white arrow) and adjacent fat stranding are visualized.

Figure 2. Treatment course with steroids and then with infliximab for immune checkpoint inhibitor-induced acute pancreatitis. Serum lipase
was graded according to the CommonTerminology Criteria for Adverse Events, version 5.0; higher grades correspond to higher severity. Grade
1: serum lipase.ULN–1.5 times the ULN. Grade 2:.1.5–2.0 times ULN, or.2.0–5.0 times ULN and asymptomatic. Grade 3:.2.0–5.0
times ULN with signs or symptoms, or.5.0 times ULN and asymptomatic. Grade 4:.5.0 times ULN with signs or symptoms. Intravenous
methylprednisolone doses were converted to equivalent oral prednisone doses using a conversion factor of 1.25. ULN, upper limit of normal.
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ICI pancreatitis and must be aware of first-line and adjunctive
treatment options.

Several mechanisms support the possible effectiveness of
infliximab, a chimeric TNF-blocking monoclonal antibody, in
ICI pancreatitis. In acute pancreatitis, TNF-a is a central
proinflammatory mediator induced in pancreatic antigen-
presenting cells, signaling toward acinar cell apoptosis or ne-
crosis. In ICI-induced colitis, clinical data support a key role of
TNF-a, and myeloid cells demonstrate transcriptional changes
induced by this cytokine.10 Given the response of patients to
TNF-a blockade and guidelines supporting infliximab in the
treatment of numerous irAEs,6,7 the pathologic role of TNF-a in
the inflammatory state of ICI-induced pancreatitis and a po-
tentially beneficial role of TNF-a blockade in its treatment are
both very plausible.

The use of infliximab has potential side effects, including hy-
persensitivity reactions, reactivation of tuberculosis or hepatitis
B, and increased susceptibility to infections. However, steroid-
sparing agents have the potential to decrease the risks of pro-
longed high-dose steroid use and/or chronic sequelae from ICI
toxicities.

One relevant consideration for the use of infliximab is whether
another ICI-induced complication for which infliximab is a
second-line therapy is concurrently present. Given the frequent
presentation with multiple simultaneous or sequential irAEs,11

this patient underwent upper and lower endoscopies to rule out
concurrent luminal ICI toxicities. The effectiveness of inflix-
imab for ICI-induced pancreatitis may be further evaluated in
individuals who develop simultaneous ICI-induced pancreati-
tis and another irAE for which infliximab is an established
treatment.

Further studies are warranted to validate the effectiveness of
infliximab specifically in patients with steroid-refractory ICI-
induced pancreatitis and explore the impact of TNF-a blockade
on long-term complications, including pancreatic insufficiency
secondary to pancreatitis and cancer outcomes.
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