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The indications for immune checkpoint inhibitors (IClIs) have expanded to include carcinomas of various organs.
ICls include drugs that target programmed cell death-1 (PD-1), programmed cell death ligand 1 (PDL-1), and

cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4). The indications for these drugs have been expanded to
include many types of cancer, as efficacies have been reported for malignant melanoma and lung, kidney, head

and neck, stomach, liver, ovarian, and pancreatic cancers .

ICl-related pancreatitis iIrAEs EUS ERCP

| 1. Introduction

During ICI therapy, blood amylase and lipase levels are often elevated L. The significance of these elevated
pancreatic enzyme levels in the absence of symptoms is unclear, and aggressive treatment is often not warranted.
Therefore, it is not recommended to discontinue ICI therapy based on elevated pancreatic enzymes alone 23141,
Some cases of acute pancreatitis with a symptomatic elevation of pancreatic enzymes during ICI therapy have
been reported EEIE and the NCCN recommends evaluation for pancreatitis, including imaging studies, if the
pancreatic enzyme elevations persist [, If the onset of acute pancreatitis is confirmed, the NCCN recommends
treatment, including rapid infusion and pain management, and consultation with a specialist for moderate or more
severe pancreatitis . Nevertheless, because ICI-related pancreatitis is quite rare and there have been few
reported cases, its imaging characteristics and appropriate treatment are largely unknown. Although cases of

severe pancreatitis are rare, deaths have been reported &,

| 2. Incidence

ICl-related pancreatitis has been reported as a rare irAE BIEI2AIL1 According to previous reports, the incidence of
ICl-related pancreatitis has been reported to be approximately 0.3-3.9% LIEIEILOLL Tirymani et al. reported that
in 147 melanoma patients treated with ipilimumab, 46 (31%) developed irAEs, and the incidence of irAE
pancreatitis was less than 1% [, Additionally, Friedman et al. reported that in a retrospective study of 119 patients
with melanoma treated with nivolumab and ipilimumab, the incidence of pancreatitis was 1.7%, occurring in 20% of
patients with highly elevated amylase and lipase 9. Moreover, George et al. found that CTLA-4 inhibitors had a
significantly higher incidence of pancreatitis than PD-1 inhibitors (3.98% vs. 0.94%, p < 0.05) and that combination

therapy with CTLA-4 inhibitors and PD-1 inhibitors resulted in a relatively higher incidence of pancreatitis than
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monotherapy 22, All reported cases in which radiographic or endoscopic images of ICl-related pancreatitis were

available are shown in Table 1. The onset of pancreatitis varied from 20 days to more than one year after the start

of ICI therapy, depending on the case.

Table 1. Radiographic and endoscopic images of ICl-related pancreatitis.

No. Ref. Sex Age
Ofuji et -
al. (23]

5 Dehghani -
et al. [24]
Das et al.

3 [15] M 47
Das et al.

4 [15] F 70
Das et al.

5 [15] F 50
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nivolumab
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NA
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hypoechoic
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NA
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NA
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Imaging Type
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autoimmune
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No.

10

11

Ref.

Das et al.

[s]

Das et al.

5]

Capurso
et al. 18

Saito et
al. 11

Kakuwa
et al. 28

Tanaka
et al. 1

Sex Age ICI

64 nivolumab
ipilimumab

56 )
nivolumab

76  pembrolizumab

72 nivolumab

70 pembrolizumab

70 nivolumab

| 3. Diagnosis

3.1. Clinical Symptoms
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doscopic
ography;
ttrograde
ly; MPD,

Similar to the clinical manifestations of acute pancreatitis in general 2%, symptoms such as abdominal pain, back

pain, nausea and vomiting, diarrhea, and fever have been reported in ICl-related pancreatitis 21, Epigastric pain

was the most frequent symptom in 39% of patients with ICl-related pancreatitis, and many patients had multiple
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symptoms 22, However, a certain number of patients were also observed to have pancreatitis noted on imaging

but were completely asymptomatic 22,

3.2. Blood Examination

Elevated blood pancreatic enzymes are most frequently observed in ICl-related pancreatitis 22. In patients
undergoing treatment with anti-CTLA-4 antibodies and anti- PD-1 antibodies, grades 3—4 of the Common
Terminology Criteria for Adverse Events (CTCAE) and elevated levels of serum amylase and lipase were reported
in 1-8% (2923 Blood lipase levels are considered useful for diagnosing acute pancreatitis, as they have better
sensitivity and specificity than amylase levels (24, Friedman et al. reported that ICl-related pancreatitis occurred in
20% of patients with elevated amylase and 6.7% of patients with elevated lipase levels with a CTCAE grade >3 29,
Abu-Sbeih et al. also reported that among patients with ICl-related pancreatitis, those with clinical symptoms had
significantly higher blood lipase levels than asymptomatic patients (p = 0.032) 22, However, many cases of
clinically undiagnosed pancreatitis have been observed, even in patients with lipase levels above grade 3. These
data indicate that in most cases, lipase increase related to anti-PD1 or anti-PD-L1 is not associated with a
significant clinical event. 22 These results suggest that elevated pancreatic enzymes alone are not the basis for
the development of ICl-related pancreatitis and that imaging evaluation is important for diagnosis. Autoimmune
antibodies, including immunoglobulin G4 (IgG4), have been reported to be within normal ranges [131124],

3.3. Radiology Images

The imaging features of ICl-related pancreatitis have been reported to include two patterns: one resembling acute
interstitial pancreatitis and the other resembling autoimmune pancreatitis (Table 1). The imaging features of ICI-
related pancreatitis, which resemble those of acute interstitial pancreatitis, include an enlarged pancreas on
contrast-enhanced CT, poor contrast, and increased lipid concentrations [22. Hofmann et al. reported that
abdominal CT consistently revealed reduced lobulation, tissue swelling, and reduced tissue contrast enhancement
in the pancreatic body and tail Bl. In contrast, Das et al. reported that diffuse (n = 14) or localized (n = 11)
pancreatic enlargement was noted as an imaging finding in ICl-related pancreatitis and that a pattern consistent
with autoimmune pancreatitis was present in 4/25 (16%) patients, while no patients developed necrotizing
pancreatitis or pancreatic pseudocysts 12, Regarding MRI, a few characteristic findings of ICl-related pancreatitis
have been reported. ICl-associated pancreatitis with imaging findings similar to those of focal type 2 autoimmune
pancreatitis has been noted on MRI, including signal restriction on diffusion-weighted images and contrast
enhancement in the late phase of gadolinium contrast (1418 (Table 1). Capurso et al. reported that the pancreatic
head showed signal limitation on diffusion-weighted images and stenosis of the main pancreatic duct at the
pancreatic head (28 It has also been reported in several studies that ICl-related pancreatitis has a strong uptake of
18F-fluorodeoxyglucose positron emission tomography combined with CT (18F-FDG-PET/CT) L41718] (Table 1).
During ICI therapy, FDG-PET is often performed to evaluate the effect of treatment on the primary tumor, and
asymptomatic cases of ICI-related pancreatitis incidentally diagnosed using FDG-PET have also been reported 14
(171, Radiology imaging reports of ICI-related pancreatitis are very limited. However, based on the reported cases of

these imaging features, ICl-related pancreatitis can be classified into two major patterns: cases with imaging
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findings similar to acute interstitial pancreatitis and cases with imaging findings similar to type 2 autoimmune
pancreatitis. During ICI treatment, when characteristic imaging findings of acute interstitial pancreatitis or type 2
autoimmune pancreatitis are observed, ICl-related pancreatitis should be considered a differential diagnosis (Table
1).

| 4. Endoscopic Findings
4.1. EUS

EUS has been established as a standard diagnostic imaging modality for pancreatic tumors and inflammatory
pancreatic diseases and has become an indispensable modality for the detailed observation of pancreatic
diseases. Some EUS images of ICl-related pancreatitis have been reported as similar to those characteristic of
autoimmune pancreatitis [13I1611191[25]126] (Tahle 1 and Figure 1). Tanaka et al. reported nivolumab-related
pancreatitis with imaging findings similar to diffuse-type autoimmune pancreatitis, and EUS showed diffuse
hypoechoic enlargement of the pancreas with a hypoechoic, patchy, and heterogeneous parenchyma 22, Ofuji et
al. reported that in pembrolizumab-related pancreatitis, EUS showed an enlarged pancreas with hypoechogenicity
and scattered hyperechoic spots 13l Capurso et al. reported EUS findings mimicking those of focal-type
autoimmune pancreatitis. Their report showed a 2 cm hypoechoic solid lesion of the pancreatic neck, stiffness on
elastography, and low vascularity after the administration of a contrast agent in EUS images 8. Some cases of
ICl-related pancreatitis have been reported to be similar to the CT and EUS images of autoimmune pancreatitis 2!,
In the diagnosis of autoimmune pancreatitis, numerous characteristic EUS findings have been reported for both
diffuse and focal types. The diffuse type is characterized by pancreatic enlargement with diffuse hypoechoic
images having a sausage-like appearance. Conversely, a capsule-like hypoechoic zone at the edge of the mass or
spot-like hyperechoic findings in the pancreas may be observed in the focal type. These EUS findings are assumed
to reflect a high degree of inflammatory cell infiltration. Distinguishing focal type pancreatitis from pancreatic cancer
is particularly difficult because both appear as hypoechoic masses. Compared to pancreatic cancer, autoimmune
pancreatitis may appear as multiple masses, and the duct penetration sign, which shows the pancreatic duct within

the mass, is considered useful for diagnosing autoimmune pancreatitis.

(b)

https://encyclopedia.pub/entry/22530 5/9



Immune Checkpoint InhibitorRelated Pancreatitis | Encyclopedia.pub

Figure 1. Endoscopic ultrasonography and contrast-enhanced computed tomography (CT) images of immune
checkpoint inhibitor (ICI)-related pancreatitis. (a) Focal pancreatic enlargement at the pancreatic head with a mass-
like lesion and poor contrast enhancement (arrowhead). (b) Focal hypoechoic mass-like findings with internal

hyperechoic spots from the pancreatic head to the pancreatic uncinate process (arrowhead).

4.2. ERCP

Generally, ERCP is not performed to diagnose acute pancreatitis, except in cases of gallstone pancreatitis. There
are few reports of ERCP performed for ICl-related pancreatitis, and imaging findings of such ERCP procedures are
almost unknown. Tanaka et al. reported the endoscopic diagnosis of nivolumab-related pancreatitis using ERCP.
According to these, pancreatic duct findings by ERCP showed a relatively long narrowing with a skip in the main
pancreatic duct, which was very similar to the findings in autoimmune pancreatitis 9. Irregular narrowing of the
main pancreatic duct is considered a characteristic of autoimmune pancreatitis on pancreatic ductal angiography
with ERCP 2. rregular narrowing of the main pancreatic duct is defined as a diffuse or localized finding of a
relatively long series of narrowed and irregular pancreatic ducts rather than the localized obstruction or stenosis
characteristic of pancreatic ductal carcinoma. In addition, mild dilatation of the pancreatic duct of the pancreatic tall

is also characteristic of autoimmune pancreatitis compared to pancreatic ductal carcinoma [28],

4.3. Histopathological Findings

EUS-guided fine-needle aspiration (EUS-FNA) has been shown to have a high diagnostic capability for pancreatic
masses and is currently performed as an essential test for their differential diagnosis. In the absence of surgical
resection, EUS-FNA is the only modality used for histological evaluation of pancreatic disease. In recent years, with
the improvement in puncture needle technology, the number of specimens that can be collected by EUS-FNA has
been increasing, making it possible to perform a thorough pathological evaluation. Pathological studies using EUS-
FNA have reported several cases of ICl-related pancreatitis [261231[261129]  According to the pathological findings of
autopsy cases of ICl-related pancreatitis, along with the pathological findings of pembrolizumab necrotizing acute
pancreatitis, significantly more CD8+ T cells than CD4+ T cells were detected in the remaining pancreatic
parenchyma 8. A report of EUS-FNA for pembrolizumab-related pancreatitis also showed infiltration of T-
lymphocytes, with a predominance of CD8+ cells over CD4+ cells 22, Ofuji et al. reported that EUS-FNA was
performed for ICl-related pancreatitis with a 25-G needle puncture, and cytological examination showed infiltration
of inflammatory cells composed mainly of neutrophils, which is a presentation similar to that seen in type 2
autoimmune pancreatitis 3. Song et al. reported that when EUS-FNA was performed for nivolumab-related
pancreatitis, EUS images showed mass-forming pancreatitis, with lymphocytes infiltrating the surrounding
pancreatic duct and fibrosis in the stroma and no plasma cells. These authors also highlighted the similarities

between nivolumab-related and type 2 autoimmune pancreatitis 28],

| 5. Management
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Steroid therapy is generally used to treat irAEs that develop during ICI therapy. The NCCN guidelines recommend
that ICI therapy continuation should be considered when there is no evidence of pancreatitis and only elevated
amylase and lipase levels are observed 4. For moderate pancreatitis, the NCCN recommends interruption of ICI
therapy and initiation of methylprednisolone or prednisolone at 0.5-1.0 mg/kg/day, and for severe pancreatitis,
complete discontinuation of ICI therapy and steroids at 1-2 mg/kg/day. However, Abu-Sbeih et al. reported that
steroid therapy for ICl-associated pancreatitis did not affect short-term improvement in lipase levels or shorten
hospital stay, making the efficacy of steroid therapy controversial 22, In nearly all reported cases, ICl-related
pancreatitis showed an eventual improvement by interruption of ICI therapy or steroid therapy. A severe acute case
of ICl-related pancreatitis was diagnosed after the administration of nivolumab followed by pazopanib. According to
the report, methylprednisolone was administered, and conservative treatment for acute pancreatitis was initiated,

but the patient’s general condition rapidly worsened, resulting in a fatality [&].
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