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Abstract
Pembrolizumab is considered to be an effective therapy for patients with microsatellite instability
(MSI)-high cancer. Here, we report a case of MSI-high cholangiocarcinoma effectively treated with

pembrolizumab. MSI status should be actively evaluated in patients with cholangiocarcinoma.
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Introduction

Cholangiocarcinoma is considered to be intractable and has a poor prognosis. Gemcitabine plus
cisplatin are recommended as first-line chemotherapy for patients with advanced
cholangiocarcinoma based on an ABC-02 study'. The median overall survival (OS) after
gemcitabine and cisplatin treatment is 11.7 months compared to gemcitabine monotherapy, which is
8.1 months. Futhermore, the median OS of gemcitabine/cisplatin/S-1 (GCS) combination therapy
was 16.2 months, compared to gemcitabine and cisplatin therapy, and is becoming one of the
standard chemotherapy for advanced cholangiocarcinoma in Japan®.

Recently, immune checkpoint inhibitors (ICIs) have shown promising responses in cancer
treatment, regardless of primary site’. Pembrolizumab, a monoclonal antibody against programmed
cell death protein (PD-1), was approved for patients with microsatellite instability (MSI)-high and
mismatch repair-deficient (AIMMR) cancer. However, only a few cases have had pembrolizumab

administered for advanced cholangiocarcinoma.

Here, we present a case of MSI-high intrahepatic cholangiocarcinoma (ICC) in which the tumor

was markedly reduced by pembrolizumab treatment.

Case report

A 50-year-old man presented with epigastric and back pain and was admitted to hospital.
Laboratory data revealed: alkaline phosphatase (ALP) 824 U/L (106-322 U/L), ¥-GTP 401 U/L (5-
50 U/L) and carcinoembryonic antigen (CEA) 21.1 ng/mL (0-5.0 ng/mL; Table 1). Abdominal
computed tomography (CT) revealed a 98-mm tumor in segment 7/8 of the liver with right portal
vein tumor thrombosis (PVTT) and dilation of the left intrahepatic bile duct (Figure 1A, 1B).
Endoscopic retrograde cholangiopancreatography showed a stricture in the hilar bile duct (Figure
2A). A plastic stent (7 Fr, 12 cm at a deep angle) was placed in the biliary stricture (Figure 2B).
Biopsy specimens revealed an adenocarcinoma. However, the patient was diagnosed with an
unresectable tumor due to insufficient residual liver volume, and was administered GCS combination
therapy as outlined in Figure 3. After six cycles, the CEA level was found to be elevated at 23.8 ng/
mL, with CT showing an enlarged right PVTT. Oral S-1 combined with radiotherapy (36 Gy/12
fractions) was initiated as second-line therapy for the right PVTT; however, the liver tumor was

enlarged (Figure 4A). An analysis of liver tumor specimens showed a high MSI status; the patient



was administered pembrolizumab (200 mg, every 3 weeks). After three cycles of pembrolizumab,
the CEA level declined to within normal range (2.3 ng/mL), with CT showing a 32% primary tumor
reduction (Figure 4B), leading to a partial response (PR). After 14 cycles, CT revealed a 79%
primary tumor reduction (Figure 4C), maintaining the PR; however, the PVTT remained. Four cycles
after initiating pembrolizumab, grade 2 hyperthyroidism was observed as an immune-related adverse

event. Methimazole was administered for three months, and the patient’s thyroid function improved.

Discussion

We report a case of advanced cholangiocarcinoma treated with ICI that showed a high response to
pembrolizumab monotherapy after standard chemotherapy. Pembrolizumab, is an anti—PD-1
monoclonal antibody that has shown antitumor activity in various types of cancers, including non-
small-cell lung cancer, gastric cancer, urothelial cancer, and melanoma*’. MSI-high/dAMMR is
considered a potential biomarker of the response to pembrolizumab in several types of cancers®.
Pembrolizumab was approved for previously treated unresectable or metastatic MSI-high/dMMR
cancers in Japan. Based on a phase Il KEYNOTE-158 study that enrolled 233 patients with MSI-
high/dMMR non-colorectal cancer, the objective response rate (ORR) was 34.3% (95% confidence
interval [CI], 28.3—40.8%), the median progression-free survival (PFS) was 2.1 months (95% CI, 2.4
to 4.9 months), and OS was 23.5 months (95% CI, 13.5 months to not reached) for MSI-high/dMMR
non-colorectal cancer’.

Only three case reports exist of MSI-high advanced cholangiocarcinoma treated with
pembrolizumab®''. All cases showed a good response and maintained a PR during pembrolizumab
treatment. In prior studies of pembrolizumab treatment for advanced cholangiocarcinoma?,
pembrolizumab showed a certain efficacy, with a ORR of 6-17%, median PFS of 1.5-2.1 months,
and a median OS of 4.3-7.4 months for a negative or unknown MSI status'*' (Table 2). However,
the KEYNOTE-158 study®, which included 22 patients with MSI-high cholangiocarcinoma, showed
a better ORR of 40.9% (95% ClI, 20.7-63.6%), and longer median PFS and OS of 4.2 months (95%
CIL, 2.1 months to not reached) and 24.3 months (95% CI, 4.1 to 24.9 months), respectively,
compared to patients with MSI-negative or unknown. Pembrolizumab in patients with MSI-high
cholangiocarcinoma showed a better therapeutic effect than in patients with an unknown MSI status.

Compared with gemcitabine plus cisplatin in the ABC-02 study !, pembrolizumab induced better



tumor shrinkage and prolonged survival (24.3 months vs. 11.7 months). Thus, pembrolizumab
should be considered for first-line therapy for MSI-high advanced cholangiocarcinoma in future.

In our case, pembrolizumab monotherapy for ICC refractory to GCS combination therapy was
found to be effective, with a PR maintained 13 months after treatment. The frequency of MSI-high
in all cholangiocarcinomas is only 2%, and the rate for benefiting from pembrolizumab is low.
However, since patients with MSI-high cholangiocarcinoma administered pembrolizumab might
show prolonged survival compared to standard chemotherapy, it is necessary to examine the MSI

status in order to identify patients that might benefit from pembrolizumab treatment.

Conclusion

MSI-high cases are rare among patients with advanced cholangiocarcinoma; however, the potential
therapeutic effect of pembrolizumab is extremely high. Therefore, the MSI status of advanced
cholangiocarcinoma cases should be actively examined since some patients can benefit from

pembrolizumab treatment.
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Figure legends

Figure 1 Contrast-enhanced computed tomography (CT) revealed a 98-mm tumor (black arrow) in

segment 7/8 of the liver (A) and also a right portal vein tumor thrombosis (black arrow) (B).

Figure 2 Endoscopic retrograde cholangiopancreatography revealed a stricture in the hilar bile duct

(black arrow) (A). A plastic stent was placed through the biliary stricture (B).

Figure 3 Clinical course. This graph demonstrates changes in the carcinoembryonic antigen level

(CEA) level and the timeline from initial treatment.

Figure 4 Contrast-enhanced computed tomography (CT) revealed a primary tumor (black arrow)
before the initiation of pembrolizumab (A). After three cycles of pembrolizumab, the primary tumor

showed a 32% reduction (B). After 14 cycles, the primary tumor showed a 79% reduction (C).

Table 1 Laboratory data.

Table 2 Clinical trials of pembrolizumab monotherapy for cholangiocarcinoma



