
CASE REPORT Open Access

Successful response to the combination of
immunotherapy and chemotherapy in
cholangiocarcinoma with high tumour
mutational burden and PD-L1 expression: a
case report
Haibo Mou1*, Lanfang Yu1, Qin Liao1, Xuehua Hou1, Yinfang Wu1, Qiang Cui2, Na Yan2, Ruobing Ma2,
Lingjian Wang2, Ming Yao2 and Kai Wang2

Abstract

Background: Cholangiocarcinoma, or bile duct cancer, is a gastrointestinal cancer with limited therapeutic options
and a poor outcome. Studies have revealed that some major driver genes are associated with cholangiocarcinoma,
but no targeted therapies have been approved. Immune checkpoint inhibitors, which are represented by inhibitors
of programmed cell death 1 (PD-1)/programmed death-ligand 1 (PD-L1), have emerged as a potential therapy for
multiple types of solid cancers.

Case presentation: A 53-year-old female presented with postoperative recurrence of PD-L1-positive intrahepatic
cholangiocarcinoma with a high tumour mutational burden. This patient exhibited a marked response to the
combination of anti-PD-1 immunotherapy and chemotherapy.

Conclusions: As far as we know, this is the first case report on the success of the combination of immunotherapy
and chemotherapy for advanced cholangiocarcinoma with PD-L1 positivity and a high tumour mutational burden.
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Background
According to the 2010 WHO guidelines, cholangiocarci-
noma is stratified anatomically into intrahepatic cholangio-
carcinoma (iCCA) and extrahepatic cholangiocarcinoma
(ECCA) [1], both of which have a poor prognosis. Surgery
remains the primary curative treatment option for biliary
tract cancers, but more than two-thirds of patients are not
candidates for surgery at diagnosis [2]. Unlike other carcin-
omas, no targeted agents have been approved for advanced
cholangiocarcinoma, and only limited chemotherapeutic
options are recommended by the NCCN for patients who
are not candidates for surgery [3]. In addition to distant

metastasis, most patients with multiple liver lesions and
distant lymph node metastasis, other than hepatic hilar
lymph node metastasis, are not suitable for surgical treat-
ment. Cholangiocarcinoma is a rare tumour type in Europe
and the United States, but it is not rare in China, as the
incidence rate is approximately 7 per 1 million people [3].
However, approximately only 20 clinical studies of cholan-
giocarcinoma drugs have been conducted or are currently
underway in China [4]. Most patients are unable to be
enrolled in clinical studies. The 5-year overall survival rates
for intrahepatic, distal, and peri-hilar cholangiocarcinoma
are 22 to 44%, 27 to 37%, and 11 to 41%, respectively [4].
iCCA, which is a malignant adenocarcinoma that origi-
nates from the secondary bile duct and its epithelial
branches, accounts for 10 to 15% of primary liver neo-
plasms [5]. The incidence of iCCA has been increasing in
recent years. Patients diagnosed with iCCAs may present
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with atypical clinical symptoms, and thus they will be
diagnosed at an advanced stage of disease when surgi-
cal resection is not an option. Although iCCA is a rare
cancer, the incidence has increased by 165% (from
0.32/100,000 to 0.85/100,000) [5].
Recently, immune checkpoint inhibitors that target

PD-1/PD-L1 have facilitated a significant breakthrough in
the treatment of multiple solid cancers [6–8]. Compared
with the overall survival of patients who are treated with
small molecule targeted drugs, conventional chemotherapy
drugs and PD-1/PD-L1 inhibitors can lead to significant
improvements in OS and PFS in some cancers [9–12].
Potential indicators that can predict response to treatment
include PD-L1 expression, tumour mutational burden,
microsatellite instability (MSI), and mismatch repair defi-
ciency (dMMR) [13–15]. Different studies have reported
the conflicting predictive role of PD-L1 expression in the
response to anti-PD-1/PD-L1 therapies in patients with
different tumour types. The FDA has approved pembroli-
zumab as a first-line therapy for advanced non-small cell
lung cancers (NSCLCs) that have high PD-L1 expres-
sion and no driver mutations (tumour proportion score
(TPS) ≥ 50%) [16]. Herein, we reported a patient who
was diagnosed with an intrahepatic cholangiocarcinoma
with a high tumour mutational burden (TMB) and high
expression of PD-L1 (TPS reached 80%). This patient
achieved complete remission (CR) and experienced
fewer side effects after treatment with pembrolizumab
and chemotherapy.

Case presentation
A 53-year-old female presented with intermittent ab-
dominal distension and was admitted to the hospital.
The patient had a history of chronic hepatitis B infec-
tion, and as a result, received antiviral therapy. No
scleral icterus or xanthochromia was detected, Murphy’s
sign was negative, and the patient’s performance status
score was 1. Abnormal prothrombin, carcinoembryonic

antigen (CEA) and alpha-fetoprotein (AFP) levels were
within the normal range; however, cancer antigen 19–9
(CA19–9) level was increased to 66.81 U/ml, respect-
ively. Magnetic resonance imaging (MRI) revealed a
space-occupying lesion in the left liver, while no abnor-
mal space-occupying lesions were found in the lungs,
breast, gastrointestinal tract, or other areas that are
prone to liver metastasis. Therefore, this lesion was
considered a primary liver tumour. The patient underwent
a curative resection in August 2016. The tumour tissues
were sent for pathological evaluation, which indicated
poorly differentiated adenocarcinoma. The tumour was
8*5.5*9.5 cm in size and was also necrotic and nodular with
vessel invasion (Fig. 1a and b); however, invasion of the ner-
vous system or surgical margins was not observed. An im-
munohistochemical analysis revealed the following: AFP(−),
CA-125(−), CD10(−), CD34(blood vessel+), CKpan(+),
CK7(−), CK19(+), CK20(−), HCV(−), HBcAg(−), HBsAg(li-
ver+) Ki-67(50%+), P53(90%+), TTF-1(−), vimentin(+),
WT1(−), and Gly3(−). These results suggested a diagnosis
of stage IIIB iCCA (pT2N1M0).
Two months after surgery, the patient underwent a

computed tomography (CT) examination, which demon-
strated a metastatic focus in the coelom (Fig. 2a and f).
The patient received chemotherapy consisting of gemci-
tabine and cisplatin (GP). After four cycles, positron
emission tomography-computed tomography (PET-CT)
showed an increase in the number of metastatic lesions
in the coelom, which suggested disease progression
(Fig. 2b and g). With the patient’s consent, the tissue
sample obtained during surgery was submitted for gen-
omic alteration testing using a 450-gene panel as part of
next generation sequencing (NGS); the tissue was also
tested for the expression of PD-L1. Genomic testing
showed the TP53 R249S, ATRX K1177, and RB1 K80
mutations, but no mutations were detected in the
ERBB2 or KRAS genes. The tumour mutational burden
was 19.3 mut/Mb and was defined as TMB-high. The

Fig. 1 Histology of the tumour tissue: a 20X and b 40X
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MSI status was stable. Immunohistochemistry (IHC) re-
sults showed that the PD-L1 TPS of the tissue sample
was 80%, which indicated high expression of PD-L1
(Fig. 3). Moreover, MMR proteins were positive. With
the patient’s consent, a combination therapy consisting
of immunotherapy and chemotherapy was administered
based on these findings. After treatment with pembroli-
zumab (150 mg q3w), oxaliplatin and tegafur [SOX]
(oxaliplatin 130 mg/m2, d1, tegafur 60 mg BID, d1–14,
q3w) for 4 cycles, CT showed that the lesions in the
coelom had significantly decreased in size (Fig. 2c and h).
Subsequently, the patient received combination therapy
with pembrolizumab and SOX for another 3 cycles.
During the 5th cycle of combined therapy, the patient

experienced third-degree neutropenia with fever. Consid-
ering the side effects of the chemotherapy, the situation
was improved after G-CSF treatment was administered.
Then, the dose of chemotherapy was lowered to 80%. The
lesions in the coelom had nearly resolved on the CT scans
in July 2017 (Fig. 2d and i), which suggested that the
disease was in complete remission. The patient received
a total of 8 cycles of pembrolizumab+SOX and then
received pembrolizumab maintenance monotherapy for
6 months. The drug treatment was stopped in February
2018 due to personal reasons. From July 2017 to May
2018, when was the patient was last followed-up, the
cancer was in complete remission (CR) (Fig. 2e and j),
and the toxicity associated with immunotherapy was
not obvious.

Discussion
Intrahepatic cholangiocarcinoma is a clinically challen-
ging malignancy with a poor prognosis. Nearly no pa-
tients survive > 3 years without surgical therapy. Indeed,
even after surgical resection, the 3-year survival rate is
40 to 50% [17]. Compared with other hepatobiliary
cancers, iCCA is associated with decreased survival, a
low resection rate, and a low cure rate. It is therefore
imperative to explore effective therapies for iCCA. Stud-
ies have shown abnormal activation of several oncogenes
and signalling pathways among patients diagnosed with
iCCA. For example, TP53 has been reported to be asso-
ciated with poor outcome in patients with iCCA. BRAF
mutations were shown to occur in approximately 5% of
iCCA cases, and previous studies have shown that com-
bination therapy with dabrafenib and trametinib were

Fig. 2 Computed tomography scan shows the different stages of the metastatic lesions in the coelom over time (white arrows). a-e indicate the
lesion located in the upper left omentum majus and f-j indicate the lesion located in the lower right peritoneum

Fig. 3 Immunohistochemical staining for PD-L1 expression (40X)
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effective in iCCA patients with the BRAF V600E muta-
tion [18, 19]. Approximately 11% of iCCAs were demon-
strated to harbour gene fusions of FGFR1/2/3, which is
rare in other cholangiocarcinomas. At present, BGJ398,
a small molecule inhibitor of FGFR1–3, has also demon-
strated a promising therapeutic effect [20].
The results of NGS revealed that the patient described

here had a relatively high tumour mutational burden,
which is closely related to the effects of immunotherapy.
The Checkmate-026 clinical study has shown that nivo-
lumab, compared with chemotherapy, does not lengthen
the progression-free survival (PFS) of patients with
NSCLC with positive PD-L1 expression. A retrospective
analysis suggested that patients with a high TMB had
significantly prolonged PFS when treated with nivolu-
mab [21]. Moreover, patients with glioblastomas, endo-
metrial carcinomas, or colorectal cancers with a high
TMB are sensitive to immunotherapy with PD-1/PD-L1
inhibitors [22–24].
In the present case, immunohistochemical analysis re-

vealed high expression of PD-L1 in the tumour tissue,
with a positive rate as high as 80%. PD-1, an immune
checkpoint inhibitor that has been reported to be associ-
ated with PD-L1 expression, has emerged as a potential
therapeutic target in multiple cancers. Studies that in-
volve the expression of PD-L1 in cholangiocarcinomas
have been preliminary and not comprehensive. Specific-
ally, in the KEYNOTE028 study, 23 patients with cho-
langiocarcinomas were treated with pembrolizumab
alone; 4 patients achieved partial remission and 4 pa-
tients had stable disease. These results suggested that
immunotherapy may be a potential therapy for cholan-
giocarcinoma [25]. Current findings on PD-1/PD-L1
showed that monotherapy was related to a low response
rate (10 to 20%) [26], although some patients had stable
disease. Infiltration of lymphocytes into the tumour
microenvironment has been found to be related to the
response rate and effect of PD-1/PD-L1 inhibitors.
Chemotherapy can influence the tumour microenviron-
ment, which leads to an increased infiltration of lympho-
cytes [27, 28]. All these signs allow the possibility of
immunotherapy. Combination therapy is more effective
than immunotherapy alone and can increase the effective re-
sponse rate. Currently, the combination of immunotherapy
and chemotherapy in many cancers has yielded high effect-
ive response rates and high efficacy [29]. KEYNOTE-021, a
clinical trial involving 123 patients with NSCLC who were
treated without chemotherapy, reported a remission rate of
55% and disease control rate of 88% after treatment with
pembrolizumab and chemotherapy. The remission rate
of patients treated with combination therapy was twice
that of those treated with chemotherapy alone (29%) [30].
KEYNOTE-189 demonstrated that the addition of pem-
brolizumab to standard chemotherapy of pemetrexed and

a platinum-based drug resulted in significantly longer
overall survival and progression-free survival compared
with chemotherapy alone in non-squamous NSCLC [31].
Considering the related research and our case, immuno-
therapy combined with chemotherapy may play a poten-
tial role in cholangiocarcinoma treatment.

Conclusion
Here, we reported a Chinese patient with intrahepatic chol-
angiocarcinoma, a high TMB and high expression of PD-L1
who responded well to the combined therapy of pembroli-
zumab and chemotherapy. Targeted next-generation se-
quencing of hundreds of cancer genes in a panel played a
key role in guiding therapy for this patient and may result
in promising combination therapy options for advanced
cholangiocarcinoma.
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