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BACKGROUND

Secondary sclerosing cholangitis, characterized by biliary obstruction, can be
caused by drugs such as immune checkpoint inhibitors (ICIs). While there a few
reports of sclerosing cholangitis after immune checkpoint inhibitor adminis-
tration, no case has been reported after discontinuation of such drugs.

CASE SUMMARY

A 68-year-old man who underwent chemotherapy for lung adenocarcinoma with
bone metastasis presented with abdominal pain and fever 4 mo after the final
Received: April 7, 2022 administration of pembroliz.umap. Computed tomogra.phy revealed thickfening of
the gallbladder wall and dilatation of the common bile duct. Endoscopic retro-
grade cholangiopancreatography revealed an irregularly narrowed intrahepatic
bile duct. Biopsy of the bile duct demonstrated that CD8* T cells were
predominant over CD4*T cells. Liver biopsy showed dominant infiltration of
CDS8'T in the portal tract, but onion-skin lesions were not observed. The patient
was diagnosed with immune-related sclerosing cholangitis induced by pembrol-
Published online: July 28, 2022 izumab. Administration of methylprednisolone and endoscopic nasobiliary
drainage were performed, but the cholangiography and laboratory test findings
did not improve. No further treatment was administered due to disease
progression, and the patient was referred for palliative care.
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CONCLUSION
Immune-related sclerosing cholangitis may have a late onset, and such cases
occurring after discontinuation of ICIs should be carefully managed.
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Core Tip: Immune checkpoint inhibitors have become a new standard in cancer treatment, but have often
been reported to induce adverse events, called immune-related adverse events (irAEs). Biliary system
complications, such as irAEs, remain rare, and the management strategy remains unclear. We present
herein, a rare case of delayed immune-related sclerosing cholangitis (SC) after discontinuation of pembrol-
izumab. Our case emphasizes that immune-related SC can occur later, but the mechanisms have not yet
been elucidated. As such, our case contributes to new knowledge in the hopes of being able to establish
proper diagnostic criteria and management strategies for similar patients.
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INTRODUCTION

Secondary sclerosing cholangitis (SC) is a chronic disease characterized by biliary obstruction and can
be caused by a variety of specific etiologies such as infections, immune-related factors, toxicity,
obstruction, ischemic injury, or drugs, including immune checkpoint inhibitors (ICIs)[1]. ICIs have
transformed the treatment landscape for patients with many advanced malignancies but have often
been reported to induce adverse events, called immune-related adverse events (irAEs)[2]. The irAEs
differ from toxicities caused by cytotoxic or molecularly targeted agents, and the time to toxicity may be
delayed and not follow a cyclical pattern, as observed with conventional cytotoxic agents[3]. Biliary
system complications, such as irAEs, remain rare, and the management strategy remains unclear. There
are a few reports of SC induced by ICIs; however, no cases developed immune-related SC after discon-
tinuation of ICIs. Herein, we report a case of delayed immune-related SC caused by pembrolizumab.

CASE PRESENTATION

Chief complaints
A 68-year-old male patient was admitted to our hospital with abdominal pain and fever.

Imaging examinations

Contrast-enhanced computed tomography and endoscopic ultrasonography revealed swelling and wall
thickening of the gallbladder and dilatation of the common bile duct without obstruction (Figure 1TA-D).
Endoscopic retrograde cholangiopancreatography revealed a dilated common bile duct and irregularly
narrowed right intrahepatic bile duct (Figure 1E). Intraductal ultrasonography demonstrated diffuse
wall thickening from the right bile duct to the common bile duct (Figure 1F).

Laboratory examinations

Laboratory tests revealed increased levels of white blood cells [10100/pL (3300-8600/pL)], C-reactive
protein [4.88 mg/dL (0.00-0.18 mg/dL)], aspartate transaminase [31 U/L (13-30 U/L)], alanine transa-
minase (ALT) [50 U/L (7-23 U/L)], gamma-glutamyl transpeptidase [205 U/L (13-64 U/L)], and
alkaline phosphatase (ALP) [996 U/L (38-113 U/L)]. Total bilirubin was within the normal range [0.7
mg/dL (0.4-1.5 mg/dL)], and blood cultures showed no bacterial infection. The serum immunological
markers, including antinuclear antibody, antimitochondrial antibody, and anti-smooth muscle antibody
were negative, and the immunoglobulin G4 Level (59 mg/dL) was within the normal range.

Physical examination
The patient's body temperature was 38.9 °C, but the other vital signs were stable. Regarding the
pulmonary and cardiac examination, no obvious abnormality was observed. Physical examination
revealed epigastric tenderness without rebound tenderness or Murphy’s sign. No jaundice or palpable
masses were observed.
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Figure 1 Imaging examinations of the gallbladder and common bile duct. A, B: Contrast-enhanced computed tomography shows swelling and wall
thickness of the gallbladder and common bile duct; C, D: Endoscopic ultrasonography shows dilatation of the common bile duct without obstruction and wall thickness
of the gallbladder; E: Endoscopic retrograde cholangiopancreatography shows a dilated common bile duct and irregularly narrowed right intrahepatic bile duct (white
arrow); F: Intraductal ultrasonography shows the wall thickness from the right bile duct to the common bile duct (white arrowhead).
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Personal and family history
No information was available regarding his family history.

History of past illness
The patient has laparoscopic inguinal hernia repair twenty years ago.

History of present illness

The patient was diagnosed with stage IV lung adenocarcinoma (wild-type epidermal growth factor
receptor and anaplastic lymphoma kinase, programmed death ligand 1 positive expression) and
received first-line treatment with cisplatin and pemetrexed sodium hydrate. Four months after the
initiation of first-line chemotherapy, the patient received second-line treatment with pembrolizumab
because of disease progression. Three months later (three cycles of pembrolizumab), carboplatin and
nab-paclitaxel were administered as third-line treatments. Four months after discontinuation of
pembrolizumab (3 mo after initiation of third-line chemotherapy), the patient was admitted to our
hospital with abdominal pain and fever.

FINAL DIAGNOSIS

The common bile duct biopsy showed intraepithelial infiltration of lymphocytes, and CD8*T cells were
more predominant in the biliary epithelium than CD4" T cells (Figure 2A-C). Percutaneous ultrasono-
graphy-guided liver biopsy was also performed for differential diagnosis of other liver diseases. The
liver biopsy showed infiltration of predominantly CD8'T cells in the portal area, but the periductal
"onion-skin" fibrosis characteristic of primary sclerosing cholangiopathies, and panlobular hepatitis or
isolated central zonal necrosis characteristic of acute hepatitis were not detected (Figure 2D-G).
According to these imaging and pathological findings, the patient was diagnosed with immune-related
SC induced by pembrolizumab.
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Figure 2 Pathological findings of the common bile duct and liver. A: Hematoxylin—eosin staining (x 40): Intraepithelial infiltrations of lymphocytes are
observed; B and C: CD8 (B) and CD4 (C) staining (x 40): Infiltration of CD8" T cells are predominant in the biliary epithelium compared to CD4* T cells; D and E:
Hematoxylin—eosin staining: On liver biopsy, inflammation of the hepatic parenchyma is not observed. The periductal "onion-skin" fibrosis is not observed in the portal
area (black arrow); F and G: CD8 (F) and CD4 (G) staining (x 200): In a zoomed-in view of the portal area, predominant infiltration of CD8" T cells, compared with
CD4" T cells, is observed.

TREATMENT

Endoscopic nasobiliary drainage was performed and administration of 25 mg (0.5 mg/kg) of methyl-
prednisolone was initiated. However, grade 3 elevation of ALP and grade 1 elevation of ALT were still
present, and the cholangiography findings did not improve.

OUTCOME AND FOLLOW-UP

Because of disease progression, no further treatment was administered, and the patient was referred for
palliative care.

DISCUSSION

ICIs enhance antitumor immunity by blocking negative regulators of T cell function that exist on both
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immune and tumor cells. Although these agents can lead to remarkable responses, their use may also be
associated with irAEs. A previous study showed that most irAEs occur in the first few months of
treatment, but late-onset toxicity even after ICI discontinuation is also possible[4]. To the best of our
knowledge, no case of immune-related SC after pembrolizumab discontinuation has been reported.

Kawakami et al[5] revealed that immune-related cholangitis was characterized by: (1) Localized
extrahepatic bile duct dilation without obstruction; (2) Diffuse hypertrophy of the extrahepatic bile duct
wall; (3) A dominant increase in the biliary tract enzymes ALP and gamma-glutamyl transpeptidase
relative to the hepatic enzymes aspartate and alanine aminotransferase; (4) Normal or reduced levels of
the serum immunological markers antinuclear antibody, antimitochondrial antibody, smooth muscle
antibody, and immunoglobulin G4; (5) Pathological findings of biliary tract cluster of differentiation
CD8* T cell infiltration from liver biopsy; and (6) A moderate to poor response to steroid therapy. The
present case met all these characteristics of immune-related cholangitis.

In contrast, SC developed while carboplatin and nab-paclitaxel were administered. Previous studies
reported that chemotherapy-induced SC and drug-induced SC appeared to be one or more strictures of
the large bile ducts, mainly the common hepatic duct and the right and left hepatic ducts, usually
sparing the common bile duct and smaller intrahepatic ducts[6,7]. Histologically, Weber et al[8] showed
that a shift in the CD4*/CD8" cell ratio in favor of CD8* cytotoxic T lymphocytes is useful in discrim-
inating irAEs from other conditions (e.g., autoimmune diseases and drug-induced injury). In our case,
an irregularly narrowed right intrahepatic bile duct and infiltration of predominantly CD8" T cells were
observed. Therefore, we diagnosed the patient with SC induced by pembrolizumab on the basis of the
imaging and pathological findings of previous reports.

Recently, new reports of irAEs emerging after discontinuation of immunotherapy, a clinical
diagnostic complex termed delayed immune-related events (DIRE), have surfaced[9]. The first case of
DIRE after discontinuation of pembrolizumab was reported in 2013[10], and various late-onset irAEs
have also been reported in the literature[11]. Anti-PD-1 antibodies continue to bind to lymphocytes
several weeks after the last infusion of PD-1 inhibitors, which explains the development of irAEs after
discontinuation of ICI therapy[12]. Although there have been some reports of DIRE after discon-
tinuation of pembrolizumab, no cases of delayed immune-related SC induced by pembrolizumab have
been reported.

Previous studies showed that steroid therapy was recommended for the treatment of irAEs, but was
not useful for the treatment of immune-related SC[4,13]. Ursodeoxycholic acid (UDCA) and other anti-
inflammatory agents, including immunomodulators and infliximab, have been considered for the
treatment of irAEs, but their efficacy and response have been reported to be insufficient for the
treatment of immune-related SC[14,15], and more cases may be needed to evaluate the usefulness of
these drugs for immune-related SC. Biliary drainage has been reported to be ineffective for immune-
related SCs[5,16,17]. It remains uncertain why there is a poor response to steroid therapy and biliary
drainage for immune-related SC, and further studies are necessary to establish the treatment for
immune-related SC.

This indicates that immune-related SC can occur later, similar to other hepatic irAEs. The imaging
features and pathological findings of immune-related SC have become almost clear, but the mechanism
and onset time of immune-related SC have not been elucidated. Further studies and accumulation of
cases are necessary to establish appropriate diagnostic criteria and management strategies, and caution
should be exercised for late-onset irAEs after discontinuation of IClIs.

CONCLUSION

Immune-related sclerosing cholangitis may have a late onset, and such cases occurring after discon-
tinuation of immune checkpoint inhibitors should be carefully managed.
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