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ABSTRACT
Objective: There is a lack of effective treatment to improve the prognosis of intrahepatic chol-
angiocarcinoma (ICC). Programmed cell death protein-1 (PD-1)-targeted immunotherapy has
shown promising results in a variety of malignant tumours. However, in patients with advanced
ICC, the safety and efficacy of anti-PD-1 agents remain unclear.
Methods: Forty-two advanced ICC patients treated with anti-PD-1 agents from August 2018 to
December 2020 were retrospectively analyzed. Tumour response, overall survival (OS), progres-
sion-free survival (PFS), and time to tumour progression (TTP) were evaluated. Adverse events
were also recorded.
Results: The median duration of follow-up was 12.1months, and the median time of treatment
was 6.7months for all patients. The median OS, median PFS, and median TTP for the whole
cohort were 19.3months, 11.6months, and 11.6months, respectively. The overall response rate
(ORR) and disease control rate (DCR) for the whole cohort were 23.8% and 85.7%, respectively.
Of the 42 evaluable individuals, two (4.8%) had hyperprogressive disease. The most common
adverse events (AEs) were pain (n¼ 6; 14.3%), anorexia (n¼ 4; 9.5%), hypertension (n¼ 4; 9.5%),
pyrexia (n¼ 3; 7.1%), cough (n¼ 3; 7.1%), and hypothyroidism (n¼ 3; 7.1%). The median OS of
patients with albumin-bilirubin (ALBI) grade 1 was longer than that of patients with ALBI grade
2 (19.3months vs. 14.7months). The median PFS did not show a significant difference between
ALBI grade 1 and grade 2 patients (13.6months vs. 6.9months).
Conclusions: PD-1-targeted immunotherapy showed promising efficacy and safety in advanced
ICC patients.

KEY MESSAGES

� PD-1-targeted immunotherapy is a safe and effective treatment for advanced ICC patients.
� This study provides therapeutic strategy for advanced ICC patients.
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Introduction

Intrahepatic cholangiocarcinoma (ICC), one of the pri-

mary liver cancers, is the second most common liver

malignancy after hepatocellular carcinoma (HCC) [1,2].

Owing to early local invasion, distant metastasis, and

lack of effective treatment, the prognosis of ICC is still

poor [3,4]. At present, only a small number of patients

with ICC have the opportunity to undergo curative

resection. However, even with radical resection, it is

challenging for patients achieve a median survival of
more than 30months [3]. Especially for patients with
advanced ICC, few effective therapies can improve the
clinical prognosis [5]. Consequently, more efficient
treatments are urgently needed for ICC patients.

In recent years, immune checkpoint inhibitors (ICIs),
specifically, programmed cell death protein-1 (PD-1)/
programmed cell death protein ligand-1 (PD-L1) inhib-
itors, have achieved satisfactory results in treating
some malignancies [6–8].
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Research has shown that high PD-L1 expression can
be detected in occupational cholangiocarcinoma (chol-
angiocarcinoma caused by occupational exposure to
organic solvents), suggesting that the critical mechan-
ism for forming occupational cholangiocarcinoma may
be related to the immune escape of the PD-1/PD-L1
pathway [9]. Another ICC study reported that the
upregulation of PD-1/PD-L1 expression in tumour tis-
sues was relevant to tumour differentiation and
American Joint Committee on Cancer (AJCC) staging
[10]. In addition, a survey of 54 ICC patients showed
that high expression of PD-L1 in tumours was associ-
ated with lower overall survival (OS) [11].

In current clinical practice, although ICIs have been
widely used in HCC, PD-1/PD-L1 inhibitors are still
rarely applied to ICC, and their efficacies in the real
world are unknown. Noticeably, immunotherapy
seems to have therapeutic prospects in biliary tract
cancer, but more studies are needed to confirm it
[12–16]. Therefore, we designed this study to evaluate
the safety and efficacy of anti-PD-1 immune therapy in
a real-world treatment cohort of advanced ICC
patients in our cancer centre.

Patients and methods

Study design and patients

Our study is a single-centre retrospective analysis of
advanced ICC patients who received anti-PD-1 agents
at Sun Yat-sen University Cancer Centre (Guangzhou,
China). Patients with radiologically or histologically
confirmed advanced ICC who received PD-1 inhibitor
monotherapy with nivolumab, pembrolizumab, toripa-
limab, camrelizumab, sintilimab, or tislelizumab or a
combination therapy with other modes of cancer
treatments were eligible. Histopathological diagnosis
of ICC was based on the World Health Organization
criteria [17]. The patient’s informed consent and confi-
dentiality of information were obtained before the
treatment. The retrospective analysis was approved by
the Clinical Research Ethics Committee of Sun Yat-sen
University Cancer Centre (No. B20203180). The
Declaration of Helsinki on biomedical research involv-
ing human participants has also been followed.

Dosing of PD-1 inhibitor therapy

Nivolumab and toripalimab were intravenously admin-
istered at a fixed dose of 240mg every 3weeks.
Pembrolizumab, camrelizumab, sintilimab, and tislilizu-
mab were given at a fixed dose of 200mg every
3weeks intravenously.

Assessments

Patient information was collected before and after PD-
1 inhibitor treatment. Clinicopathological data are
shown in Table 1. In addition, tumours were evaluated
by abdominal computed tomography (CT)/magnetic
resonance imaging (MRI) at baseline. Tumour size, the

Table 1. Baseline characteristics.
N¼ 42

Age (y), mean ± SD 55.5 ± 10.5
Gender
Male 28 (66.7%)
Female 14 (33.3%)

Aetiology
Hepatitis B 19 (45.2%)
Non-Hepatitis B 23 (54.8%)

Child-Pugh stage
A 42 (100%)
5 38 (90.5%)
6 4 (9.5%)

ECOG PS
0 5 (11.9%)
1 35 (83.3%)
2 2 (4.8%)

BCLC stage
A 1 (2.4%)
B 4 (9.5%)
C 37 (88.1%)

Extrahepatic metastasis 32 (76.2%)
Lymph node metastasis 18 (42.9%)
Organ metastasis 6 (14.3%)
Lymph node metastasis and organ metastasis 8 (19.0%)

Number of tumour
Single 12 (28.6%)
Multiple 30 (71.4%)

Tumour size (cm) 7.6 ± 3.2
AFP
<400 (ng/ml) 32 (76.2%)
�400 (ng/ml) 10 (23.8%)

PIVKA-II
�40 (mAU/mL) 24 (57.1%)
>40 (mAU/mL) 18 (42.9%)

CA19-9
�35 (U/ml) 19 (45.2%)
>35 (U/ml) 23 (54.8%)

Immunotherapy as systemic
First-line 35 (83.3%)
Second-line 7 (16.7%)

Prior treatment
Surgery 7 (16.7%)
TACE 10 (23.8%)
HAIC 22 (52.4%)
Radiation 2 (4.8%)
Chemotherapy 4 (9.5%)
Previous target therapy 7 (16.7%)

Other treatments after PD-1 or combination
Surgery 8 (19.0%)
TACE 10 (23.8%)
HAIC 20 (47.6%)
Ablation 1 (2.4%)
Radiation 4 (9.5%)
Chemotherapy 3 (7.1%)
Sorafenib 1 (2.4%)
Lenvatinib 20 (47.6%)
Apatinib 15 (35.7%)
Regorafenib 1 (2.4%)

ECOG PS: Eastern Cooperative Oncology Group Performance Status; BCLC:
Barcelona-Clinic Liver Cancer; AFP: alpha-fetoprotein; PIVKA-II: protein
induced by vitamin K absence or antagonist-II; CA19-9: Carbohydrate anti-
gen 19-9; TACE: transcatheter arterial chemoembolization; HAIC: hepatic
artery infusion chemotherapy.
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number of nodules, vascular invasion, and tumour
metastasis were assessed based on CT/MRI. Patients
underwent CT or MRI examinations 4–8weeks after
the initiation of therapy and approximately every
2months after evaluating the treatment efficacy.
Hyperprogression was defined as a progressive disease
in the first radiological assessment during immuno-
therapy (RECIST version 1.1 [18]) with a delta tumour
growth rate of >50%, corresponding to an absolute
increase in the tumour growth rate exceeding 50%
per month.

The modified Response Evaluation Criteria in Solid
Tumours (mRECIST [19]) was used to evaluate tumour
response, including the following types: (I) complete
response (CR); (II) partial response (PR); (III) stable dis-
ease (SD); and (IV) progressive disease (PD).

The endpoints, including overall survival (OS), pro-
gression-free survival (PFS), time to progression (TTP),
objective response rate (ORR), and disease control rate
(DCR), were examined in this study. OS was the time
from the beginning of immunotherapy to death.
Individuals who were still alive were censored at the
date of the last follow-up or data cut-off. PFS was the
time from first receiving PD-1 inhibitor to disease pro-
gression, confirmed by radiography, or death, what-
ever came first. Subjects who were still alive and
without radiologically confirmed progression were
censored at the date of last contact or data cut-off.
TTP was the time from the date of first immunother-
apy to initial confirmed tumour progression by imag-
ing tests. Data from participants who died without
radiologically confirmed tumour progression were cen-
sored at the last radiological evaluation date.

Albumin-bilirubin (ALBI) grade is a useful indicator for
objective evaluation of liver function [20]. Studies have
revealed that the ALBI grade can more accurately predict
the patient’s prognosis and OS than the Child-Pugh
grade [21,22]. The ALBI grade can be divided into 3 lev-
els: grade 1, grade 2, and grade 3. The higher the score,
the worse is the liver function [20,23]. The ALBI score
was calculated from the formula ALBI score¼(log10
bilirubin�0.66)þ(albumin��0.085), where grade 1 is
��2.60, grade 2 is �2.60 to �1.39, and grade 3 is
>�1.39 [20].

Statistics

Descriptive statistics were used to analyze baseline
characteristics, radiological tumour response, and
adverse events. The comparison of nominal data used
the chi-square test or Fisher’s exact test. Survival
curves were calculated using the Kaplan–Meier

method and compared utilizing the log-rank test.
p< .05 was considered to be statistically significant.
Comparisons among the six PD-1 drug groups were
not conducted because the sample size was smaller
after the cohort was subdivided. Statistical analyses
were performed using IBM SPSS Statistics (version
26.0, SPSS Inc., Chicago, IL).

Results

Patients

This research included 42 ICC patients who received
PD-1-targeted immunotherapy between August 2018
and December 2020. The data collection cut-off date
was 31 December 31 2020. All 42 patients had at least
one follow-up imaging assessment after receiving PD-
1 immunotherapy to evaluate tumour response.
Twenty-eight male and 14 female ICC patients with a
median age of 55.5 years old (range from 29 to
75 years old) were enrolled.

At the beginning of PD-1 treatment, 42 ICC patients
used different PD-1 antibodies as follows: nivolumab
(n¼ 3), pembrolizumab (n¼ 11), sintilimab (n¼ 14),
toripalimab (n¼ 9), camrelizumab (n¼ 4), and tislelizu-
mab (n¼ 1). Immunotherapy was discontinued mainly
due to radiological or clinical disease progression and
adverse events. Immunotherapy was used as systemic
first-line and second-line treatment in 35 (83.3%) and
7 (16.7%) patients, respectively. The patients’ main
baseline features, including age, sex, aetiology, Child-
Pugh stage, ECOG PS, BCLC stage, tumour characteris-
tics, serum tumour marker level, and previous and
subsequent treatments, are shown in Table 1. The
median duration of follow-up was 12.1 (95%CI:
9.9–14.3) months for all patients. The median number
of cycles of PD-1 therapy at the cut-off was 6.5
(95%CI: 6.2–9.9) for all patients. The median time of
treatment was 6.7 (95%CI, 5.8-9.7) months for all
patients. At the data cut-off, 9 (21.4%) patients were
still receiving treatment with PD-1 immunotherapy.

Efficacy

Of the 42 patients, four (9.5%) participants achieved
complete response (CR), and six (14.3%) patients
achieved partial response (PR), resulting in an overall
response rate (ORR) of 23.8%. Twenty-six (61.9%)
patients showed stable disease (SD), and six (14.3%)
patients had progressive disease (PD) at radiological
evaluation. The disease control rate (DCR) was 85.7%.
The results are shown in Table 2. None of the patients
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were evaluated as having hyperprogression in
this study.

Overall, 19 (45.2%) patients had radiological disease
progression when receiving PD-1-targeted immuno-
therapy, and 12 (28.6%) participants died during fol-
low-up. The median TTP was 11.6 (95%CI, 7.9–15.3)
months for the whole cohort. The median OS was 19.3
(95%CI, 14.9–23.7) months for the whole cohort
(Figure 1(A)). PFS was 11.6 (95%CI, 7.9–15.3) months
for the entire group (Figure 1(B)), and TTP was equal
to PFS. The median OS and median PFS for patients
with non-PD were 19.3 (95%CI, 14.9–23.8) months and
13.6 (95%CI, 10.8–16.4) months, and the median OS
and median PFS for patients with PD were 3.1 (95%CI,
1.2–4.0) months and 1.9 (95%CI, 0.1–3.7) months,
respectively. The OS and PFS in patients with non-PD
were significantly longer than those in patients with
PD (Figure 2, All p< .001).

The median OS of PD-1 monotherapy (11.6months,
95%CI, 8.6–14.6) was significantly shorter than that of
PD-1 combined with other treatments (21.3months,
95%CI, 14.7–27.9), such as transcatheter arterial che-
moembolization (TACE) and hepatic artery infusion
chemotherapy (HAIC) (p¼ .04). The median PFS was
10.6 (95%CI, 8.5–13.5) months and 11.5 (95%CI,
5.5–17.5) months for PD-1 monotherapy and PD-1
combined therapy, respectively (p¼ .59). The results
are shown in Figure 3.

Safety

Twenty-one (50%) patients experienced at least one
adverse event (AE). Grade � 3 events occurred in two
patients (4.8%), and grade 1 or grade 2 events
occurred in 21 patients (50%). The most common
adverse events were pain (n¼ 6; 14.3%), anorexia
(n¼ 4; 9.5%), hypertension (n¼ 4; 9.5%), pyrexia (n¼ 3;
7.1%), cough (n¼ 3; 7.1%), and hypothyroidism (n¼ 3;

7.1%). Two (4.8%) patients developed adverse events
of higher grade (grade � 3), including pain (n¼ 1;
2.4%) and hepatitis (n¼ 1; 2.4%). PD-1 immunotherapy
was discontinued, and corticosteroids were used in
one patient with hepatitis. The remaining adverse
events were treated symptomatically (n¼ 19; 45.2%).
All adverse events observed in PD-1-treated patients
are shown in Table 3. No patient died due to PD-1
immunotherapy during treatment. A dose delay due
to adverse events was required in eight (19%) partici-
pants receiving PD-1 immunotherapy; of these
patients, three (7.1%) were treated with pembrolizu-
mab, three (7.1%) with sintilimab, one (2.4%) with
nivolumab, and one (2.4%) with camrelizumab.

Efficacy and safety according to ALBI grade

The efficacy and safety of immunotherapy in patients
with ALBI grades 1 and 2 were assessed. The ORR and
DCR for ALBI grade 1 vs grade 2 were 19% vs 4.8%
and 66.7% vs 19.0%, respectively. The median OS in
patients with ALBI grade 1 (19.3months, 95%CI,
14.8–23.8) was significantly longer than that of
patients with ALBI grade 2 (14.7months, 95%CI,
8.3–21.1) (p¼ .036). However, the median PFS in
patients with ALBI grade 1 (13.6months, 95%CI,
10.2–17.0) was not significantly different from that in
patients with ALBI grade 2 (6.9months, 95%CI,
4.1–9.7) (p¼ .13). The results are shown in Figure 4.

Discussion

Our single-centre retrospective study proved that PD-
1-targeted immunotherapy exhibited promising effi-
cacy and slight toxicity in a real-world cohort of
patients with advanced ICC. The median OS and PFS
were 19.3months and 11.6months, respectively, for
the whole cohort. The median OS and median PFS of

Table 2. Tumour responses and survival.
All patients (n¼ 42) Nivolumab Pembrolizumab Toripalimab Camrelizumab Sintilimab Tislelizumab

Tumour response
CR 4 (9.5%) 0 0 1 (11.1%) 0 3 (21.4%) 0
PR 6 (14.3%) 0 1 (9.1%) 2 (22.2%) 2 (50%) 1 (7.1%) 0
SD 26 (61.9%) 3 (100%) 9 (81.8%) 6 (66.7%) 1 (25%) 7 (50%) 0
PD 6 (14.3%) 0 1 (9.1%) 0 1 (25%) 3 (21.4%) 1 (100%)

ORR (CRþ PR) 10 (23.8%) 0 1 (9.1%) 3 (33.3%) 2 (50%) 4 (28.6%) 0
DCR (CRþ PRþ SD) 36 (85.7%) 3 (100%) 10 (90.9) 9 (100%) 3 (75%) 11 (78.6%) 0
PFS, median (95%CI) 11.6 (95%CI, 7.9–15.3)
TTP, median (95%CI) 11.6 (95%CI, 7.9–15.3)
OS, median (95%CI) 19.3 (95%CI, 14.9–23.7)
6months survival rate 90.5%
1-year survival rate 77%
18months survival rate 57%
2-year survival rate 19%

CR: complete response; PR: partial response; SD: stable disease; PD: progressive disease; ORR: overall response rate; DCR: disease control rate; PFS: pro-
gression-free survival; TTP: time to progression; OS: overall survival.

806 M. DENG ET AL.



the patients with ORR in this research were signifi-
cantly longer than those of the PD group (19.3months
vs. 3.1months, 13.6months vs. 1.9months). There are
few studies on PD-1 in the treatment of ICC patients
in China. Moreover, the background of ICC disease in
China is different from that in other countries. ICC
patients in China often have bile duct stones, cholan-
gitis, or HBV infection, while ICC patients in western
countries, South Korea and Japan often have primary
sclerosing cholangitis as the disease background
[2,24–26]. The therapeutic efficacy of PD-1 in ICC

patients in different countries may be diverse, and
there is still no definite evidence. Therefore, our study
may provide some evidence for the treatment of PD-1
in ICC with bile duct stones, cholangitis, and HBV
background. In addition, the predictive effect of ALBI
grade on PD-1 treatment in ICC patients was also ana-
lyzed. This study also evaluated the different efficacy
between PD-1 combined with other therapies and PD-
1 monotherapy in the treatment of ICC. ALBI grade is
an index that can objectively evaluate liver function
and accurately predict the prognosis of patients with

Figure 1. Kaplan–Meier curve showing OS and PFS for the whole cohort of patients treated with programmed cell death protein-
1 (PD-1)-targeted immunotherapy. (A) OS rates in patients with ICC receiving anti-PD-1 agents. (B) PFS rates in patients with ICC
receiving anti-PD-1 agents.

Figure 2. Kaplan–Meier curves showing OS and PFS for patients treated with PD-1-targeted immunotherapy according to radio-
logical tumour response (partial response (PR)/stable disease (SD) vs. progressive disease (PD)). (A) OS rates in patients with or
without disease progression. (B) PFS rates in patients with or without disease progression.

Figure 3. Kaplan–Meier curves showing OS and PFS for ICC patients treated with PD-1 monotherapy and PD-1 combination ther-
apy. (A) OS rates in patients with PD-1 monotherapy and PD-1 combined with other treatments. (B) PFS rates in patients with
PD-1 monotherapy and PD-1 combination therapy.
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liver disease. ALBI grade plays a potential role in pre-
dicting prognosis in patients with advanced HCC
receiving immunotherapy [27,28]. At present, there are
no effective clinical indicators that can predict the effi-
cacy of immunotherapy in ICC patients. ICC and HCC
are both types of primary liver cancer. Tumour devel-
opment and antitumor treatments may affect liver
function. Accordingly, this study aims to use ALBI
grade to predict the efficacy of immunotherapy and
the prognosis of ICC patients. For the comparison
between patients with different ALBI scores, the
median OS of patients with ALBI grade 1 was longer
than that of patients with ALBI grade 2 (19.3months
vs. 14.7months). The median PFS did not show a sig-
nificant difference between ALBI grade 1 and grade 2
patients, but the PFS of patients with ALBI grade 1

tended to be longer than that of patients with ALBI
grade 2 (13.6months vs. 6.9months). Most of the
adverse events relevant to PD-1 in this study were
manageable, and only two patients developed severe
adverse events.

Current studies show that ICIs combined with other
medications may improve the therapeutic efficacy
towards malignant tumours [29–31]. Encouragingly, ICI
monotherapy or combination therapy has shown par-
ticular curative efficacy in the most common liver can-
cer, HCC [32–34]. In this study, the median OS of
patients with PD-1 combined therapy was longer than
that of patients with PD-1 monotherapy (21.3months
vs. 11.6months). Regretfully, the median PFS between
the two groups was not significantly different
(11.5months vs. 10.6months), which may be due to
the small sample size. However, from the perspective
of the trend, the combined treatment has a better effi-
cacy. Owing to the small sample size of patients with
ICC, our study did not compare the efficacy of various
combination therapies or analyze when the combined
treatment with a PD-1 agent is the best. Current stud-
ies have shown that the efficacy of combining other
therapies at the beginning of PD-1 treatment is better.
The original treatment plan should be replaced when
the disease progresses after the combined treatment.
From the above studies, it can be seen that ICIs have
achieved breakthrough results in the treatment of
advanced HCC; nevertheless, the ORR and OS of sin-
gle-agent therapy need to be improved. Combination
therapy may be the inevitable direction of ICIs in the
treatment of advanced HCC.

Biliary tract cancers (BTCs) include intrahepatic chol-
angiocarcinoma, extrahepatic cholangiocarcinoma, and
gallbladder carcinoma [35]. Existing studies have
shown that the prognosis of these types of cholangio-
carcinomas and the effectiveness of treatments are dif-
ferent, especially for systematic treatment [36,37].
Cisplatin combined with gemcitabine is considered

Table 3. Adverse events.

Effect
All patients (n¼ 42)

Any grade Grade� 3

Pyrexia 3 (7.1%) –
Rash 1 (2.4%) –
Fatigue 1 (2.4%) –
Anorexia 4 (9.5%)
Palpitation 1 (2.4%) –
Hiccups 1 (2.4%) –
Nausea 2 (4.8%) –
Vomiting 2 (4.8%) –
Pain 6 (14.3%) 1 (2.4%)
Headache 1 (2.4%)
Low back pain 1 (2.4%) –
Cough 3 (7.1%) –
Diarrhoea 2 (4.8%) –
Abdominal distension 1 (2.4%)
Arthralgia 1 (2.4%) –
Dental ulcer 2 (4.8%) –
Hypothyroidism 3 (7.1%) –
Hypertension 4 (9.5%)
Constipation 2 (4.8%) –
Hypoproteinemia 1 (2.4%) –
Myelosuppression 2 (4.8%) –
Platelet count decrease 2 (4.8%)
Immune associated pneumonia 1 (2.4%) –
Hand-foot skin reaction 1 (2.4%) –
Hepatitis 2 (4.8%) 1 (2.4%)
Peripheral neuropathy 1 (2.4%) –

Figure 4. Kaplan–Meier curves showing OS and PFS for patients with different ALBI grades. (A) OS rates in patients with ALBI
grade 1 and grade 2. (B) PFS rates in patients with ALBI grade 1 and grade 2.
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the standard first-line chemotherapy for advanced BTC
[38]. However, in patients with ICC, the efficacy is
unsatisfactory [39,40]. ICC, a type of primary liver can-
cer, can be treated in a similar manner as HCC [3].
Some studies have shown that TACE in locally
advanced ICC can achieve curative effects similar to
those of palliative surgical resection [41].
Postoperative adjuvant TACE, radiotherapy and other
local treatments can significantly reduce tumour recur-
rence and improve survival [42,43]. For ICC patients
with a hepatitis B virus infection background, postop-
erative antiviral therapy can significantly reduce
tumour recurrence [44]. These findings are similar to
those of many HCC treatments.

Compared with HCC, an effective treatment for ICC
is even more lacking [2,3]. However, targeted PD-1
therapy has been approved for advanced ICC with
microsatellite instability-high (MSI-H) or mismatch
repair deficiency (dMMR). The efficacy of immune
checkpoint therapy in mismatch repair proficient
(pMMR) and microsatellite stable (MSS) ICC is still
unclear, and the predictive effect of tumour mutation
burden (TMB) and PD-L1 expression status is also
inconclusive [45–47]. Furthermore, a new generation
of bifunctional checkpoint inhibitors, M7824, can sim-
ultaneously target PD-L1 and TGF-b and further
improve the effectiveness of immunotherapy by effect-
ively inhibiting immune escape. A phase III clinical trial
of M7824 combined with chemotherapy as a first-line
treatment for advanced cholangiocarcinoma is in pro-
gress [48]. In the future, systemic treatment of ICC,
including immunotherapy, can learn from the experi-
ence of HCC therapies. In the next few years, multi-
center randomized-controlled studies on ICC
immunotherapy will be an important trend in clinical
research of advanced ICC. The combination of ICIs
with chemotherapy, targeted therapy, and local treat-
ment will be also a hot spot worthy of attention.

We admit that there are some shortcomings in this
research. First, our study is a retrospective analysis,
which has inevitable bias. Second, the sample size of
this study was small, and the conclusions of the
research were not strong enough. For example, the
efficacy of several PD-1 inhibitors cannot be com-
pared. Similarly, the best treatment cannot be distin-
guished among various combination treatments. Third,
the ICC patients in our cancer centre had not under-
gone genetic testing. Since it is a trend to combine
molecular markers to predict efficacy, molecular
markers may better indicate the efficacy of immune or
targeted therapy and suggest more suitable combin-
ation therapies. For example, the bifunctional

checkpoint inhibitor M7824 can significantly benefit
cholangiocarcinoma patients with positive expression
of PD-L1 and TGF-b. Therefore, anti-PD-1 agents com-
bined with molecular targeted inhibitors may achieve
better efficacy in PD-1 positive patients.

In conclusion, PD-1-targeted immunotherapy is a
safe and effective treatment for advanced ICC patients
and provides another therapeutic strategy for
these patients.
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