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ABSTRACT

BACKGROUND: Bile duct carcinoma (BTC) is an uncommon malignant tumor of the gastrointestinal tract. Management is limited after the pro-
gress of first-line treatment. Immune checkpoint inhibitors (ICls) have been proven popular in solid tumors. Immunotherapy plus chemotherapy
has been a standard scheme in the management of multiple types of cancer. However, their efficacy and safety still need further exploration in
patients who diagnosed BTC. This research mainly discusses the efficacy of immunotherapy in the second-line use of cholangiocarcinoma.

METHODS: In total, 126 individuals with BTC diagnosis from 2014 to 2024, who were treated with first-line or neoadjuvant treatment but were
evaluated for progression or intolerance, were retrospectively included. All patients received standard chemotherapy, 57 received ICls in
combination with targeted therapy or not, and 69 did not. Patients were divided into simple chemotherapy (SC) and CT. Differences in effi-
cacy, adverse events, progression-free survival (PFS), overall survival (OS), progressive disease (PD), and efficacy of multiple factors and
efficacy were analyzed. The primary endpoint is defined as OS. The secondary endpoint is defined as PFS, objective response rate (ORR),
disease control rate (DCR), and treatment-related adverse reactions (TRAEsS).

RESULTS: The PFS and OS of 4.68 and 30.26 months for ICls with or without targeted therapy were proven statistically significant (P=.0012;
P<.001). The ORR was 5.26% (3/57) in the CT group and 1.45% (1/69) in the SC group, and the DCR was 54.39% (31/57) compared with
33.33% (23/69). Cox analysis showed that TNM stage, T stage, histology grade, CA199 level, and treatment assessment grade were associ-
ated with OS (P<.05). Histologic differentiation (P=.009) and CA199 reduced (P=.003) were proven as independent prognostic factors. The
highest grade of 3 to 4 adverse reactions (TRAEs) was a reduction in hemoglobin (29.37%).

CONCLUSION: Our work concluded that immunocombined chemotherapy with or without specific treatment showed significant antitumor

activity and acceptable safety. Immune checkpoint inhibitors are likely to be a reliable second-line therapy for advanced BTC.
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Introduction

Bile duct carcinoma (BTC), in particular BT'C, accounts for
about 3% of all gastrointestinal (GI) malignancies, and in the
hepatocellular carcinoma (HCC), it is the second most com-
mon type. However, it has late diagnosis, high malignancy,
insensitivity to drugs, and poor prognosis.}? Very few
patients who diagnosed BTC were able to undergo surgery,
and their 5-year survival rate is about 20%.3* Limited alter-
natives are available after diagnosis® and got limited improve-
ment in patient. Furthermore, the efficacy of back line is
limited further. The standard treatment of the second-line
treatment for BT'C does not reach a consensus. Several tar-
geted therapies have been tested in large-scale clinical trials,

*These authors contributed equally to this work as co-first authors.

such as HER2 (human epidermal growth factor receptor 2;
NCT04722133),° FGFR2 (fibroblast growth factor receptor
2; NCT02052778, NCT02924376),78 and IDH1 (isocitrate
dehydrogenase 1; NCT02989857).° Unfortunately, only lim-
ited patients are eligible to be applied and benefit from these
regimens.

Immune checkpoint inhibitors (ICIs) have been applied to
solid tumors, including advanced BTC, especially as a back-
line treatment. In Testis and Ovary-specific PAZ domain gene
1 (TOPAZ-1)" involving 685 patients with a diagnosis of bile
duct cancer, the median time to deterioration of global health
status or quality of life was 74 months in patients receiving
durvalumab in combination with chemotherapy, demonstrat-
ing superior efficacy over chemotherapy alone. The
KEYNOTE-028 study'? demonstrated similar results in
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patients receiving pembrolizumab and mPFS, 5.7 and
1.8 months, respectively. A similar outcome was also demon-
strated in the clinical study KEYNOTE-158.13 Individuals
with advanced BTC may be able to benefit from ICIs, but the
results need to be further verified.!-13 Despite to date ICI
monotherapy has shown limited efficacy in BTC, the mean-
ingful and durable responses to ICls in mismatch repair
(MMR)-deficient and microsatellite instability (MSI)-high
malignancies including biliary cancers suggest that testing
patients for MMR, MSI, TMB, and PD-L1 expression is war-
ranted.'* In addition, there are still differences in a number of
clinical trials that get limited progress in the first-line therapy
for advanced BTC, and ICIs have shown limited efficacy and
the treatment-related adverse reactions (TRAEs).1516

As said above, although many evidences proved by trials
confirmed the reliability of efficacy in other solid tumors, the
application of ICIs in second-line treatment of cholangiocarci-
noma still remains potential research value. Angela Dalia Ricci’
study found a potential association between BRCAm and
response to immune checkpoint inhibitors (ICIs).1” Therefore,
this retrospective study aims to talk about the use of ICIs for
BTC in second-line treatment, at the same time, compare the
efficacy and safety of immunotherapy combined with chemo-
therapy whether plus targeted therapy and chemotherapy alone
and to provide certain clinical data support for the application
of ICIs in the treatment of cholangiocarcinoma in the future.

Methods

Participant selection

Patients who were diagnosed with advanced BT'C during the
period 2014 to 2024 at Harbin Medical University Cancer
Hospital were included: (1) BT'C pathology, including intrahe-
patic cholangiocarcinoma (ICCA), hilar cholangiocarcinoma
(HCCA), distal cholangiocarcinoma (DCCA), vater ampulla
carcinoma (VPC), and gallbladder carcinoma (GCA); (2) meas-
urable lesions according to RECIST1.118%; (3) progression or
intolerance after first- or second-line treatment with at least 2
courses and 1 efficacy assessment; and (4) Eastern Cooperative
Oncology Group (ECOG) Score 0 to 2.2° The primary exclu-
sion criteria included: (1) incomplete or missing clinical data;
(2) absence of measurable target lesions; and (3) pathological
confirmation of other tumors within the past 5 years.

Research methods

Clinical information. Individual data were collected, such as
identification, sex, age, height, weight, tobacco and alcohol,
pathological diagnosis time, primary tumor site, histological
grade, AJCC grade (American Joint Commission for Cancer),
T stage, N grade, ECOG score, surgery history, neoadjuvant or
adjuvant therapy, combined radiotherapy, ablation therapy, liver
artery perfusion chemotherapy, additional ICIs, type of ICls,
additional target treatment, type of target drug, efficacy

assessment, progression time, cause of progress, hematologic
findings, radiological findings, genetic test results, TRAEs,
survival status at final follow-up, time of death, and cause of
death.

The research was divided into 2 groups: one was a combina-
tion of immunotherapy and chemotherapy whether using tar-
get therapy, and the other was a control group (SC group,
chemotherapy alone). The 2 groups were treated with standard
chemotherapy, including GP (gemcitabine plus cis-platinum),
gemcitabine plus S-1 (GS), and gemcitabine plus oxaliplatin
(GEMOX).?! Patients in the combination therapy group were
given additional immunotherapy with or without targeted
chemotherapy.

Follow-up data included hospital visits and phone calls. The
last follow-up visit occurred in May 2024. Overall survival (OS)
is defined as the time from the beginning of therapy until death
from any cause. Progression-free survival (PFS) is defined as the
time from the start of the first cycle of therapy until disease pro-
gression or death. The primary end point is defined as OS. At
the same time, the secondary end point is defined as PFS, objec-

tive response rate (ORR), DCR, and TRAEs.

Response evaluation criteria. Both groups were assessed accord-
ing to the solid tumor response evaluation criteria (RECIST1.1),
which are classified as progressive disease (PD), steady status
(SD), partial response (PR), and complete response (CR).18
Classification TRAEs were used in the Toxicity Criteria ver-
sion 5.0. The percentage of PDs was defined as the disease
control rate (DCR), and the ratio between CR and PR was
defined as the total response rate (ORR).

Statistical analysis. Data analysis was performed by R (Version
4.3.2). Continuous variables following a normal distribution
are recorded as average values (standard deviation). Continu-
ous variables with non-normal distribution are recorded using
standard deviation (first and third quartiles). Two sets of cate-
gorical variables were compared using either Fisher exact test
or the chi-square test. Single-factor and multiple-factor analy-
sis methods are Cox regression analysis that evaluates the
impact of variables on survival rate. Kaplan-Meier survival
curves were constructed and compared using the log-rank test.
A Pvalue less than .05 was considered statistically significant.

Results
Clinicopathological features of participants

In total, 126 participants were enrolled with a diagnosis of
advanced BT'C in the study (Figure 1 and Table 1). Of these, 69
participants were randomly assigned to the simple chemother-
apy (SC) group, and remaining 57 were included in the com-
bined therapy (CT) group. As for the CT group,immunotherapy
drugs that participants were primarily using PD-1 inhibitors,
for example, sintilimab (25), camrelizumab (14), toripalimab
(9), and tirelizumab (1). Meanwhile, some individuals in the CT
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Figure 1. The flow chart of this study.

Table 1. Comparison of disease characteristics in patients with Table 1. (Continued)
advanced biliary tract tumors. VARIABLES CT GROUP SC GROUP PoveraiL
VARIABLES CT GROUP SC GROUP PoveraLL N=57 N=69
N=57 N=69 TNM .012
Use ICls Yes No <.001 1l 10 (17.5%) 3 (4.35%)
Sex .033 n 15 (26.3%) 32 (46.4%)
Man 29 (50.9%) 49 (71.0%) v 32 (56.1%) 34 (49.3%)
Woman 28 (49.1%) 20 (29.0%) T 432
Age 57.4 (7.42) 55.6 (9.08) 214 1 14 (24.6%) 15 (21.7%)
Smoking .001 2 27 (47.4%) 25 (36.2%)
Yes 2 (3.51%) 14 (20.3%) 3 10 (17.5%) 18 (26.1%)
No 44 (77.2%) 52 (75.4%) 4 6 (10.5%) 11 (15.9%)
Unknown 11 (19.3%) 3 (4.35%) N .06
Drinking .008 0 34 (59.6%) 27 (39.1%)
Yes 2 (3.51%) 9 (13.0%) 1 15 (26.3%) 24 (34.8%)
No 44 (77.2%) 57 (82.6%) 2 8 (14.0%) 18 (26.1%)
Unknown 11 (19.3%) 3 (4.35%) Histologic .031
differentiation
ECOG 372
Well 3 (5.26%) 5 (7.25%)
0 8 (14.0%) 12 (17.4%)
Moderately 17 (29.8%) 18 (26.1%)
1 47 (82.5%) 57 (82.6%)
Poorly 14 (24.6%) 32 (46.4%)
2 2 (3.51%) 0 (0.00%)
Unknown 23 (40.4%) 14 (20.3%)
Diagnosis 125
Hepatic metastases .245
GCA 12 (21.1%) 14 (20.3%)
Yes 45 (78.9%) 47 (68.1%)
ICCA 26 (45.6%) 19 (27.5%)
No 12 (21.1%) 22 (31.9%)
HCCA 4 (7.02%) 9 (13.0%)
Multisite metastasis 1
DCCA 11 (19.3%) 14 (20.3%)
Yes 53 (93.0%) 63 (91.3%)
VPC 4 (7.02%) 13 (18.8%)
No 4 (7.02%) 6 (8.70%)

(Continued) (Continued)
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Table 1. (Continued) Table 1. (Continued)
VARIABLES CT GROUP SC GROUP vz VARIABLES CT GROUP SC GROUP PoveraLL
N=57 N=69 N=57 N=69
Surgery .201 Types of immune .017
drugs (PDL1)
Yes 29 (50.9%) 44 (63.8%)
Durvalumab 3 (5.26%) 0 (0.00%)
No 28 (49.1%) 25 (36.2%)
Nivolumab 2 (3.51%) 0 (0.00%)
CEA pretherapy 2.81[1.29,6.68]  3.11[1.62, 5.64] 662
Unused 52 (91.2%) 69 (100%)
CEA post-treatment 3.31[1.73, 9.84] 717 [3.47,19.0] .01
Interventional 1
CA199 pretherapy 44.8[15.1,319]  97.3[17.7, 258] 615 embolization
CA199 post- 40.9[18.1,307]  283[48.0, 1000] .002 Yes 1(1.75%) 1 (1.45%)
treatment
No 56 (98.2%) 68 (98.6%)
Chemotheropy <.001
regimens Radiotherapy 1
GC 11 (19.3%) 7 (10.1%) Yes 2 (3.51%) 2 (2.90%)
GS 1 (1.75%) 6 (8.70%) No 55 (96.5%) 67 (97.1%)
mFOLFOX 0 (0.00%) 1(1.45%) Microwave ablation .501
therapy
GEMCAP 0 (0.00%) 7 (10.1%)
Yes 0 (0.00%) 2 (2.90%)
GEMOX 2 (3.51%) 3 (4.35%)
No 57 (100%) 67 (97.1%)
Capecitabine + 0(0.00%) 1(1.45%) .
cisplatin Therapeutic .002
evaluation
R 15 (26.3% 4 (5.80%
Taxol + S-1 (26.3%) (5.80%) PR 3 (5.26%) 1(1.45%)
XELOX 6 (10.5%) 2 (2.90%) SD 28 (49.1%) 22 (31.9%)
Other 22 (38.6%) 37 (53.6%) PD 26 (45.6%) 36 (52.2%)
Unknown 0 (0.00%) 1 (1.45%) Unknown 0 (0.00%) 10 (14.5%)
Types of targeted <.001 ORR 5.26% 1.45% 157
therapy drugs
Anlotinib 1 (1.75%) 0 (0.00%) DCR 54.39% 33.33% 187
Apatinib 4 (7_020/0) 0 (0_000/0) P< .05. is.indicated in bq|d. )
Abbreviations: CT, combined treatment; SC, simple chemotherapy; ICls,
Bevacizumab 3 (5.26%) 0 (0.00%) immune checkpoint inhibitors; ECOG, Eastern Cooperative Oncology Group;
GCA, gallbladder carcinoma; HCCA, hilar cholangiocarcinoma; DCCA, distal
Donafenib 2(3.51%) 0 (0.00%) cholangiocarcinoma; ICCA, intrahepatic cholangiocarcinoma; VPC, vater
ampulla carcinoma; GC, gemcitabine plus platinum; GS, gemcitabine plus S-1;
Human endostatin 1 (1.75%) 0 (0.00%) mFOITFQX, oxaliplatin pllus f:alcium leucovorin plug 5—f|uoroura<;i|; GEMCAP,
gemcitabine plus capecitabine; GEMOX, gemcitabine plus oxaliplatin; XELOX,
Lenvatinib 14 (24.6%) 0 (0.00%) oxaliplatin plus capecitabine; PD1, progressive disease 1; PD-L1, programmed
cell death ligand 1; PR, partial response; SD, stable disease; PD, progressive
Unused 32 (56.1%) 69 (100%) disease.
Types of immune <.001
drugs (PD1) group were treated with targeted therapy drugs such as len-
Camrelizumab 14 (24.6%) 0(0.00%) vatinib (14), apatinib (4), bevacizumab (3), donafenib (2), and
Sintilimab 25 (43.9%) 0 (0.00%) abrocitinib (1). Both arms were discontinued when individuals
cannot tolerant treatment or found disease progression. The
Tirelizumab 1 (1.75% 0 (0.00% . T ..
(1-75%) (0.00%) baseline table (Table 1) indicated that there were no statistically
Toripalimab 9 (15.8%) 0(0.00%) significant differences in baseline clinical parameters, for
Unknown 3 (5.26%) 0 (0.00%) instance, the age (P=.214), ECOG score (P=.372), T stage
(P=.432), diagnosis (P=.125), N stage (P=.06), liver metastases
Unused 5 (8.77%) 69 (100%)

(P=.245), multiple metastasis status (P=1), surgical treatment
(Continued) (P=.201), carcinoembryonic antigen [CEA] (P=.662), and
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CA199 (P=.615). Otherwise, there were several variables that
were statistically significant, such as sex (P=.033), whether
smoking (P=.001), whether alcohol (P=.008), AJCC grade
(P=.012), histological differentiation (P=.031), CEA (P=.01),
CA199 (P=.002), chemotherapy regimen (P<.001), type of
targeted therapy (P<<.001), type of PD-1 ICIs (P<.001), and
PD-L1 ICIs (P=.017). Otherwise, all participants received
upfront treatment mainly about traditional chemotherapy such
as GEMOX, oxaliplatin plus capecitabine (XELOX), and GS.
Above all, 42 patients were treated with ICIs, 22 of them were
given PD-1 inhibitors such as sintilimab (12), camrelizumab
(8), toripalimab (7), pembrolizumab (3), and tislelizumab (2),
and the remaining patients were treated with PD-L1 inhibitors,
for instance, durvalumab (7) and envafolimab (4). Patients who
were identified progression after second-line treatment
mainly were treated with single ICI or single chemotherapy
such as S-1.

Outcomes and survival analysis

All 126 patients underwent a minimum of 2 regular treatments
and had at least 1 efficacy evaluation. In the CT group, 5.26%
(3/57) of patients achieved PR, 49.1% (28/57) of patients
achieved SD, and 45.6% (26/57) of patients achieved PD. In the
SC group, 1.45% (1/69) of patients achieved PR, 31.9% (22/69)
of patients achieved SD, and 52.2% (36/69) of patients achieved
PD. Both arms showed that no patients achieved CR. The com-
bined treatment group exhibited an ORR rate of 5.26%, com-
pared to 1.45% in the SC group; however, statistically significant
difference was not shown (P=.157). The combined arm had a
DCR of 54.39%, instead of 33.33% in the SC arm, which did not
demonstrate significant difference between the arms (P=.157)
(Table 1). By observing the CT group, the most common immune
drug was sintilimab (43.9%) and the most common target drug
was lenvatinib (24.6%). The survival curve indicated that the CT
group showed delightfully significantly higher PFS (4.68 = 4.93)
and OS (30.26 = 26.54) compared with the SC group, which had
OS (17.14%7.19) and PFS (3.50+3.19) (P<.001; P=.0012)
(Figure 2). In addition, in the subgroup under the CT group, the
OS for the ICIs with target therapy and chemotherapy arm was
longer than the ICIs combined with chemotherapy arm, but this
difference  did not identified statistically  significant
(64.12 months * 17.41 vs 43.28 months = 7.43; P=.85; Figure 3).
By analyzing the ICIs combined with chemotherapy group, we
found that 1 (3.12%) patient had PR, 15 (46.9%) patients had
SD, 16 (50%) patients had PD, the ORR was 3.13%, and the
DCR was 50%. In another group of 25 patients who received
ICIs combined with targeted therapy and chemotherapy, 2
patients (8%) were evaluated as PR, 13 patients (52%) were iden-
tified as SD, and 10 patients (40%) experienced PD, resulting in
an ORR of 8% and a DCR of 60%. Although the comparison
between the 2 groups showed an improvement in ORR and
DCR after adding targeted therapy, unfortunately, this was not
statistically significant (P=.157; P=.157) (Table 2).

Univariate and multifactorial results of
clinicopathological feature associated with OS

It showed that AJCC stage, T stage, histological grade, whether
CA199 decreased, and therapeutic evaluation grade of all 126
patients were related to OS after univariate analysis (P<<.05,
Table 3). It demonstrated that well histologic differentiation
(P=.009) and CA199 decreased (P=.003) were independent
prognostic factors among the above variables for OS after fur-
ther multivariate Cox regression analysis (Table 3).

Adwverse events

All 126 patients completed a minimum of 2 cycles of the
second-line treatment. Table 4 presents the adverse events
(AEs) for the enrolled patients. Among the 126 patients, the
most frequent nonhematologic AE was
(22.22%), whereas the most prevalent hematologic AE was a
decrease in hemoglobin count (74.6%). The most frequent

stomachache

nonhematologic AE in both groups was stomachache (23.19%
vs 21.05%), whereas the most common hematologic AE was
decreased serum albumin (84.06% vs 61.41%). In the CT
group, ulteriorly, decrease in hemoglobin count (31.58%) was
the first frequent grade 3 to 4 AE. Conversely, the highest
incidence of grades 3 and 4 was a decrease in hemameba
count (31.88%). After managed by symptomatic medications,
all grade 3 to 4 TRAEs were relieved and did not impact
subsequent treatment. Most grade 1 to 2 TRAEs resolved
after treatment suspension or symptomatic medication, with-
out impacting subsequent treatment.

Discussion

Our study demonstrated the efficacy and safety of immuno-
therapy as the second-line treatment for advanced BT'C. This
outcome further enriches the treatment of cholangiocarcinoma
and provides reliable clinical data for follow-up studies.

In our study, the OS showed 30.26 months in the CT arm
and 17.14 months in the SC arm, with prolonged 13.12 months
(P<.001) that suggests a statistically significant difference.
The PFS of the CT group was 4.68 months and the SC group
was 3.50 months, showing a statistically significant difference
of 1.18 months (P=.0012). By comparing the SC group, the
CT arm demonstrated a 3.81% increase in ORR (5.26% vs
1.45%) and a 21.06% increase in DCR (54.39% vs 33.33%).22
This DCR improvement is 20.39% higher than that reported
in the KEYNOTE-028 trial (34%).22 The use of ICIs may
benefit patients who diagnosed BT'C in second-line treatment.
This result aligns with the findings of the NCT03111732
trial.?> However, the ORR and DCR did not show statistically
significant difference (P=.157; P=.157), which due to the
small amount of data. Kim JW’s research (NCT03875235)
showed that the ORR for patients receiving durvalumab,
tremelimumab, and chemotherapy as second-line treatment
was 50% (15/30).%* This outcome did not show a significant
improvement compared with the 70% (33/47) ORR observed
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Figure 3. Kaplan-Meier curves of overall survival between the ICls
combined with chemotherapy group and the ICls with target therapy with
chemotherapy group.

in patients using ICls in the first-line therapy. Compared with
ICIs combined with chemotherapy alone, ICIs combined with
chemotherapy and target therapy showed a 4.87% increase in
ORR (8% vs 3.13%, P=.157) and a 10% increase in DCR (60%
vs 50%, P=.157). No statistical differences were observed. We
also found that OS was not statistically difference between the
ICIs combined with chemotherapy group and the ICls with
target therapy with the chemotherapy group (P=.85).

Our analysis identified TNM-III (P=.003), TNM-IV
(P=.006), T3 (P=.024), T4 (P=.025), well and moderately dif-
ferentiated histology (P=.001, P=.007), decreased CA199

(P=.006), SD (P=.025), and PD (P=.014) as independent
prognostic factors related to OS (Table 2). These findings
demonstrate the effectiveness of combining immunotherapy
with chemotherapy, whether plus targeted therapy, for second-
line therapy of advanced BTC.

Immunotherapy has shown significant therapeutic effects in
various carcinomas and is approved for first-line treatment of
advanced biliary duct carcinoma. Treatment-related adverse
reactions were observed in both groups. Consistent with prior
clinical studies for immunotherapy, common TRAEs include
leukopenia, neutropenia, thrombocytopenia, hyperbilirubine-
mia, hypoalbuminemia, and stomachache. Most patients can be
managed with dose adjustments or symptomatic treatment,
avoiding the need for discontinuation due to TRAEs.

Our findings indicate that combining immunotherapy
with chemotherapy, whether plus target therapy, is safe and
effective management as a second-line therapy for advanced
cholangiocarcinoma. Nevertheless, our study has some limi-
tations. First, it prevents drawing meaningful conclusions on
the efficacy whether pulsing target therapy for treating
advanced BTC patients, due to the limitation of sample size.
We think that promoting actively regular checkups can help
address this issue. Second, there is inherent selection and bias
because individuals are mainly concentrated in a single
center. Therefore, combined with multicentered, cross-
regional research collaborations are necessary. Third, assess-
ing PD-1/PD-L1 expression levels were not available in
ICI-treated individuals, which limiting our ability to further
explore the impact of gene expression on immunotherapy.
Encouraging genetic testing may solve the problem. Fourth,
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Table 2. Univariate and multivariate Cox analyses of OS prognostic factors.

MULTIVARIATE ANALYSIS

VARIABLES UNIVARIATE ANALYSIS
HR 95% Cl
Man 1.36 0.9-2.07
Age <60 0.97 0.64-1.46
Smoking 1.38 0.79-2.41
Drinking 1.39 0.72-2.7
ECOG=1 1.28 0.76-2.17
Primary site: intrahepatic 1.3 0.72-2.34
Primary site: hepatic hilar 1.96 0.93-4.14
TNM=III 20.74 2.83-152.0
TNM=IV 16.23 2.24-117.42
T=2 1.22 0.71-2.09
T=3 2 1.09-3.66
T=4 212 1.1-4.07
N=1 1.02 0.64-1.62
N=2 1.49 0.89-2.51
Well histologic differentiation 0.13 0.04-0.44
Moderately histologic differentiation 0.26 0.1-0.7
Poorly histologic differentiation 0.52 0.21-1.32
Hepatic metastases 1.27 0.82-1.98
Multisite metastasis 1.13 0.52-2.44
CEA decreased 0.65 0.39-1.07
CA199 decreased 0.52 0.32-0.83
Surgery 0.69 0.45-1.04
PR 0.46 0.12-1.72
SD 0.43 0.2-0.9
PD 0.4 0.19-0.83

P <.05 is indicated in bold.

this study also did not record gene detection information so
that it was impossible to explore the correlation between
related genes and efficacy. Fifth, some baseline variables
remain differences. With the deepening of the study of
tumor microenvironment, the efficacy of immunotherapy
may be further improved. Next 5years, with the maturity of
CAR-T therapy, the treatment of cholangiocarcinoma can be
taken to a higher stage. The survival benefit of combining
immunotherapy with or without targeted therapy, with
chemotherapy, for second-line treatment of advanced BTC
patients remains uncertain. Further prospective, multicenter

146

.878

.262
.327
.357
.383
.078
.003 4.56 0.56-36.94 155

.006 7.37 0.99-54.57 .051

475
.024 1.92 0.85-4.32 114
.025 1.58 0.63-4.01 .331
.947
31
.001 0.16

0.04-0.64 .009

.007 0.44 0.14-1.37 157

A7

.284
.765
.091

.006 0.44 0.25-0.76 .003

.075
.249

.025 0.89 0.36-2.20 .796

.014 0.61 0.25-1.52 .293

cohort studies with large samples and extended follow-up
periods are necessary.

Conclusions

In summary, combining immunotherapy with chemotherapy,
with or without targeted therapy, significantly improves ORR,
OS, and PFS in second-line advanced BTC patients while
maintaining acceptable tolerability compared with chemother-
apy alone. Multicenter studies are necessary to evaluate the
long-term prognosis improvements associated with this
treatment.
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Table 3. Adverse reactions in 2 groups.

SC GROUP (N=69)

ALL

GRADES
1-2

GRADES
3-4

CT GROUP (N=57)

ALL

GRADES
1-2

GRADES
3-4

TOTAL (N=126)

GRADES
1-2

GRADES
3-4

Nonhematologic
Stomachache
Abdominal distension
Ascites

lleus

Diarrhea
Hematologic

Hemoglobin count
decreased grade

Platelet count
decreased grade

Neutrophil count
decreased grade

Hemameba count
decreased grade

ALT increased grade
AST increased grade

Total albumin
decreased grade

Serum albumin
decreased grade

TBil increased grade

Creatinine increased
grade

Urinary protein

16 (23.19)

7 (10.14)

4 (5.80)

7 (10.14)

9 (13.04)

53 (76.81)

40 (57.97)

33 (47.83)

29 (42.03)

45 (65.22)
49 (71.01)

42 (60.87)

58 (84.06)

39 (56.52)

11 (15.94)

33 (47.83)

10 (14.49)

4 (5.80)

3 (4.35)

5 (7.25)

7 (10.14)

34 (49.28)

33 (47.83)

18 (26.09)

7 (10.14)

36 (52.17)
39 (56.52)

42 (60.87)

56 (81.16)

33 (47.83)

11 (15.94)

25 (36.23)

6 (8.70)

3 (4.35)

1 (1.45)

2 (2.90)

2 (2.90)

19 (27.54)

7 (10.14)

15 (21.74)

22 (31.88)

9 (13.04)
10 (14.49)

0

2 (2.90)

6 (8.70)

8 (11.59)

12 (21.05)

5 (8.77)

4(7.02)

6 (10.53)

6 (10.53)

41 (71.93)

23 (40.35)

20 (35.09)

21 (36.84)

20 (35.09)
31 (54.39)

22 (38.60)

35 (61.41)

18 (31.58)

3(5.26)

19 (33.33)

11 (19.30)

4(7.02)

3 (5.26)

4 (7.02)

6 (10.53)

23 (40.35)

18 (31.58)

14 (24.56)

9 (15.79)

18 (31.58)
27 (47.37)

22 (38.60)

35 (61.40)

17 (29.82)

3(5.26)

15 (26.31)

Table 4. Treatment efficacy and survival condition for the combined treatment group.

1(1.75)

1(1.75)

1 (1.75)

2 (3.51)

0

18 (31.58)

5(8.77)

6 (10.53)

12 (21.05)

2 (3.51)
4 (7.02)

0

1 (1.75)

4(7.02)

28 (22.22)

12 (9.52)

8 (6.35)

13 (10.32)

15 (11.90)

94 (74.60)

63 (50)

53 (42.06)

50 (39.68)

65 (51.59)
80 (63.49)

64 (50.79)

93 (73.81)

57 (45.24)

14 (11.11)

53 (42.06)

21 (16.67)

8 (6.35)

6 (4.76)

9 (7.14)

13 (10.32)

57 (45.24)

51 (40.48)

32 (25.40)

16 (12.70)

54 (42.86)
66 (52.38)

64 (50.79)

91 (72.22)

50 (39.68)

14 (11.11)

40 (31.75)

7 (5.56)

4(317)

2 (1.59)

4(3.17)

2 (1.59)

37 (29.37)

12 (9.52)

21(16.67)

34 (26.98)

11 (8.73)
14 (11.11)

0

2 (1.59)

7 (5.56)

12 (9.52)

VARIABLES ICIS COMBINED WITH

CHEMOTHERAPY GROUP

POVERALL

ICIS + TARGET THERAPY WITH
CHEMOTHERAPY GROUP

Therapeutic evaluation
PR
SD
PD
ORR
DCR

N=32

1 (3.12%)
15 (46.9%)
16 (50.0%)
313%

50%

N=25

2 (8.00%)
13 (52.0%)
10 (40.0%)

8%

60%

.558

157

157

Abbreviations: ICI, immune checkpoint inhibitors; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; ORR, objective response
rate; DCR, disease control rate.
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