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Real-world outcomes of
chemotherapy plus
immune checkpoint inhibitors
versus chemotherapy
alone in advanced,
unresectable, and recurrent
intrahepatic cholangiocarcinoma
Tinotenda Blessing Madzikatire1†, Shan Heng1, HongYi Gu1,
YunFeng Shan1*†, EnHua Lin1, Joshua Banda2, Asta Debora1,
Brandon Anotida Madziva2, Mutale Jaeste Bowa2, Munyaradzi
Godfrey Mudhuri2 and Canol Bwalya2

1Department of Hepatobiliary Surgery, The First Affiliated Hospital of Wenzhou Medical University,
Wenzhou, Zhejiang, China, 2Wenzhou Medical University, Wenzhou, Zhejiang, China
Background: There are limited treatment options available to improve the

prognosis of patients with advanced or metastatic cholangiocarcinoma

particularly intrahepatic cholangiocarcinoma (iCCA). This study aimed to

evaluate the efficacy and safety of combining chemotherapy plus anti-PD-1/L1

drugs compared to chemotherapy alone in advanced, unresectable, and

recurrent intrahepatic cholangiocarcinoma patients.

Methods: Patients with advanced, unresectable, or recurrent iCCA who received

chemotherapy combined with PD-1/PD-L1 inhibitors or chemotherapy alone

were retrospectively screened and analyzed. The primary outcomes were overall

survival (OS) and progression-free survival (PFS). The secondary outcomes were

overall response rate (ORR), disease control rate (DCR), and safety.

Results: 81 eligible patients were included in the study (chemotherapy plus anti-

PD-1/L1 group n=51, and chemotherapy-alone group n=30). Themedian OSwas

11 months for the chemotherapy plus anti-PD-1/L1 group, significantly longer

than the 8 months in the chemotherapy-alone group, with a hazard ratio (HR) of

0.53 (95% CI 0.30–0.94, P = 0.008). The median PFS of 7 months in the

chemotherapy plus anti-PD-1/L1 group was significantly longer than the 4

months in the chemotherapy-alone group, with HR of 0.48 (95% CI 0.27–

0.87); P = 0.002). Similarly, the combined therapy group showed a higher ORR

(29.4%) and DCR (78.4%) compared to 13.3% and 73.3% in the chemotherapy-

alone group, respectively. More grade 3–4 treatment-related adverse effects

were recorded in the chemotherapy plus anti-PD-1/L1 group (66.7%) compared

to the chemotherapy-alone group (23.3%), however, they were manageable

and tolerable.
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Conclusion: Chemotherapy plus anti-PD-1/L1 represents a more effective and

tolerable treatment option for advanced, unresectable, and recurrent iCCA

patients compared to chemotherapy alone.
KEYWORDS

advanced unresectable, recurrent, intrahepatic cholangiocarcinoma (iCCA), immunotherapy,
chemotherapy, combination (combined) therapy
Introduction

Cholangiocarcinoma (CCA) is a type of biliary tract cancer

(BTC) that constitutes a cluster of malignancies originating from

the epithelium of the biliary tree (1). CCAs are divided into two

major groups, intrahepatic CCA (iCCA) and extrahepatic CCA

(eCCA). The eCCA group is further divided into the perihilar

(pCCA) and distal (dCCA) (1–4). Globally, CCA is the second most

common primary liver cancer after hepatocellular carcinoma

(HCC). Approximately, 3% of all global gastrointestinal

malignancies are CCAs, of which eCCAs account for at least 80%

while the remaining cases are iCCA (5). Common risk factors for

CCAs include Primary sclerosing cholangitis (PSC), Opisthorchis

viverrini and Clonorchis sinensis parasite infection, choledochal

cysts (CCs), hepatitis B virus (HBV), and hepatitis C virus (HCV)

(6–8). The global rise in risk factors, such as alcohol and tobacco

use, metabolic conditions, as well as viral infection, may account for

the recently observed rise in CCA cases and the increased mortality

rate (9). As accurate diagnosis is difficult, most CCA cases,

especially iCCA cases, are identified in an advanced stage, which

limits treatment options.

Surgery is the primary and most effective treatment option for

CCAs, particularly in patients with early-stage iCCA (2). However,

the survival rate post-surgery is low as complete resection is often

unattainable. For instance, in iCCA, the 5-year survival rate post-

resection is 24%, and nearly 60–70% of patients who undergo

resection experience recurrence (10). As such, in patients with

incomplete resection or reoccurring, palliative chemotherapy is

administered to manage downstaging and control metastasis.

Chemotherapy is the primary treatment option for patients with

advanced, unresectable, or metastasized CCA (11). Chemotherapy

regimens used in CCA include gemcitabine and cisplatin (GemCis),

gemcitabine plus S-1 (GS), gemcitabine and oxaliplatin (GEMOX),

and a combination of oxaliplatin, irinotecan, and infusional

fluorouracil (mFOLFIRINOX) (12, 13). Alternative treatment

options include the use of immune checkpoint inhibitors (ICI).

Specifically, programmed cell death protein 1 (PD-1) inhibitors

have been tested in advanced and unresectable CCA (2). ICI

monotherapy has yielded subpar results with low progression-free

survival (PFS) and overall survival (OS) (14). Although not fully

elucidated, data from studies utilizing the combination of ICI and
02
chemotherapy suggest that combination therapy yields better

outcomes (15, 16). However, extensive investigations are required

to assess the efficacy of chemotherapy plus ICI, especially in

clinical settings.

To date, few publications have demonstrated the efficacy of

integrating ICI and chemotherapy in iCCA. Existing data evaluates

advanced BTC patients often comprising of a small iCCA sample

size. Compared to other BTCs, iCCA has a unique molecular

characteristic, presentation, prognosis, and different management

and treatment, thus, data derived from these studies may not be a

true representation of the efficacy of combination therapy, within

the context of clinical intervention.

In light of this, we conducted a retrospective investigation

evaluating the clinical efficacy and safety of combining

chemotherapy with PD-1/L1 in iCCA patients diagnosed with

unresectable, metastatic, and recurrent iCCA. We believe that the

combination of ICI and chemotherapy yields beneficial survival

outcomes for advanced iCCA patients.
Methods

Study design and patients

We conducted an institutional review board-approved

retrospective study on advanced unresectable and recurrent iCCA

patients treated at the First Affiliated Hospital of Wenzhou

University between December 1, 2019, and April 30, 2023. This

study followed Good Clinical Practice guidelines and the

Declaration of Helsinki ethical principles.

The inclusion criteria were as follows (1): patients older than 18

years with histopathologically confirmed unresectable or metastatic

iCCA, (2) patients who had at least one measurable tumor lesion at

baseline per the Response Evaluation Criteria 1.1 in Solid Tumors

(RECIST criteria 1.1), (3) Patients who were treated with either

systemic chemotherapy or chemotherapy plus PD-1/L1, (4) patients

who had Child-Pugh class A or B liver function status (score ≤7),

(5) Patients who presented with an Eastern Cooperative

Oncology Group performance status (ECOG PS) value of 0–1

(Using a scale from 0 to 5, where lower scores indicate higher

levels of functioning).
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Exclusion criteria were set for individuals with severely

impaired liver function, specifically those of Child-Pugh class C.

Patients who did not receive more than one treatment regimen,

either a combination therapy or chemotherapy-alone. The

patients who had additional coexisting malignant tumors, patients

who did not have any measurable tumors on both computerized

tomography (CT) and magnetic resonance imaging (MRI), and

patients with incomplete data.
Data collection

All pathological diagnosis data were obtained from the

electronic system of the hospital’s pathology department, whilst

all clinical data and treatment histories were independently

extracted from both the hospitals’ inpatient and outpatient

electronic systems. Current picture archiving computer software

(PACS) system was used to obtain electronic linear, as well as

circumferential tracings of tumors on either CT or MRI scans,

images were regularly evaluated every two to three months during

treatment. Tumor measurement data were independently reviewed

and assessed by two radiologists per the RECIST criteria 1.1. Patient

demographic and basic characteristics including age, gender, BMI,

HBV, HCV, CA19–9 levels, AFP levels, Child-Pugh, ECOG score,

tumor number, tumor differentiation, and recurrence were obtained

and recorded in (Table 1). Data was last updated on April 30, 2023.

Written informed consent was waived since this study was

conducted retrospectively, however, the patients’ identities were

anonymized to ensure their confidentiality. Patients who did not

have any documented deaths were censored from the analysis at the

cut-off date, April 30, 2023.
Study outcomes and objectives

The primary outcome evaluated was overall survival (OS), which

is defined as the duration from the commencement of treatment to

the occurrence of death due to any cause compared between the

chemotherapy combined with PD-1/L1 therapy group versus the

chemotherapy-alone group. Progression-free survival (PFS), was

defined as the duration from the initiation of treatment to the

occurrence of disease progression or death from any cause between

the combined therapy group and the chemotherapy group.

Additionally, secondary endpoints included the objective response

rate (ORR), measuring the percentage of patients who had a

confirmed complete or partial response according to RECIST

version 1.1, and the disease control rate (DCR), measuring the

proportion of patients who achieved a complete or partial response

or stable disease according to RECIST version 1.1.

Safety was additionally assessed as a secondary outcome, with

all adverse events reported by patients or clinicians recorded by the

National Cancer Institute Common Terminology Criteria for

Adverse Events, version 5.0. The study was conducted per the

Transparent Reporting of Evaluations with Nonrandomized

Designs (TREND) statement checklist.
Frontiers in Immunology 03
Statistical analysis

The baseline characteristics and efficacy data of the two

treatment groups were compared using either the Chi-square test

or Fisher’s exact test. Survival analyses to generate PFS and OS

curves were conducted via the Kaplan-Meier method. The Log-rank
TABLE 1 Baseline characteristics and demographics of the entire and
subgroup study population.

Characteristic Chemo plus
anti-PD-1/L1 (n=51)

Chemo alone (n=30) P value

Gender 0.708

Male 25 (49) 16 (53.3)

Female 26 (51) 14 (46.7)

Age 0.260

<63 years 27 (52.9) 12 (40.0(

>63 years 24 (47.1) 18 (60)

BMI 0.044

Normal 35 (68.6) 19 (63.3)

Obese 15 (28.6) 6 (20.0)

Overweight 1 (2.0) 5 (16.7)

HBV 9 (19.8) 7 (23.3) 0.572

HCV 0 0

CA19–9 levels 0.474

<200 23 (45.1) 16 (53.3)

>200 28 (54.9) 14 (46.7)

AFP levels 0.311

Normal 42 (82.4) 27 (90.0)

High 7 (17.6) 3 (10.0)

Child-Pugh 0.474

Class A 46 (90.2) 28 (93.3)

Class B 5 (9.8) 2 (6.7)

ECOG score 0.313

0 17 (34.0)) 7 (23.3)

1 33 (66.0) 23 (76.7)

Tumor
number

0.011

<2 22 (45.1) 15 (50)

>2 28 (54.9) 15 (50)

Differentiation 0.116

poor 19 (33.3) 10 (37.3)

moderate 12 (23.5) 10 (33.3)

High 5 (9.8) 2 (2.4)

N/A 13(25.5) 6 (20.0)

(Continued)
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test was used to determine the P value and compare curves from the

two treatment groups. Hazards ratios were estimated using the Cox

proportional hazards model. The statistical significance was set at

P<0.05. The statistical analyses were conducted using SPSS 20.0

software (IBM, SPSS, Chicago, IL, USA) and GraphPad Prism,

Version 8.2.0 (GraphPad, Inc.).
Results

Patient characteristics

Between December 2019 and April 2023, 135 patients had been

diagnosed with advanced or recurrent iCCA and had received either

chemotherapy alone or combined with PD-1/L1. Of the 135

patients, 54 patients were excluded based on the eligibility criteria

leaving 81 patients for analysis. Two cohort groups were

formed with the following sample size: 51 in the combined

therapy (chemotherapy plus PD-1/L1) group and 30 in the

chemotherapy-alone group (Figure 1). The combined therapy

group consisted of patients treated with chemotherapy plus;

durvalumab (26 patients); pembrolizumab (17 patients); and
Frontiers in Immunology 04
camrelizumab (8 patients) (Supplementary Table S1). Patients in

the chemotherapy group were treated with; GemCis (13 patients);

gemcitabine and oxaliplatin (GEMOX) (8 patients); gemcitabine

and S-1 (GS) (5 patients); FOLFIRINOX (4 patients)

(Supplementary Table S2).

Patient demographics and baseline characteristics were

recorded (Table 1). Patients consisted of 50.6% (n = 41) males

and 49.4% (n = 40) females with a median age of 63 years

(range 29–89 years). Most patients had a normal BMI and an

ECOG score of 1. 16 patients had HBV while none had HCV.

Furthermore, 29 patients had poorly differentiated tumors while

22 had moderately differentiated tumors. Liver and lymph nodes

were the most frequent metastatic sites across all patients.

There was an insignificant difference between the number of

patients that had recurrent iCCA post-resection in the combined

therapy group (12 patients) and the chemotherapy-alone group

(18 patients).
Efficacy

As of April 30, 2023, 62 (76.5%) deaths had occurred, 38

(74.5%) patients in the combined therapy group and 24 (80%)

patients in the chemotherapy-alone group. The median OS was 11

months (95% CI 9.57–12.43) for the patients in the combined

therapy group and 8 months (95% CI 6.34–9.64) for those in the

chemotherapy-alone group. The hazard ratio (HR) for OS was 0.53

(95% CI 0.30–0.94, P = 0.008) for the combined therapy group

versus the chemotherapy-alone group. The median PFS was

significantly longer in the combined therapy group at 7 months

(95% CI 5.88–8.12) compared to the chemotherapy-alone group at

4 months, (95% CI 3.027–4.97). The HR for PFS of the combined

therapy cohort versus the chemotherapy-alone cohort was 0.48

(95% CI 0.27–0.87, P = 0.002) (Figure 2).

More patients attained radiologically confirmed CR and PR in

the combined therapy group as compared to the chemotherapy-

alone group, 5.9% (n = 3/51) versus 0% and 23.5% (n = 12/51)

versus 13.3% (n = 4/30) respectively. Patients in the combined

therapy group exhibited a significantly higher ORR (CR + PR),

29.4% (n = 15/51), compared to those in the chemotherapy-alone

group, 13.3% (n = 4/30). Similarly, the combined therapy group had

a higher DCR (CR+PR+SD) when compared to the chemotherapy-

alone group, 78.4% (n = 40/51) and 73.3% (n = 22/30) respectively.

3 of the 12 patients who achieved PR in the combined therapy group

underwent curative tumor resection following a preoperative

evaluation (Table 2). Overall, patients in the combined therapy

group showed a better tumor percentage change relative to

baseline size compared to the patients in the chemotherapy-alone

group (Figure 3).
Safety and tolerability

Treatment-related adverse effects (TRAEs) occurred in 98.0%

(50 of 51) of the patients from the combined therapy group while

90.0% (27 of 30) of the patients in the chemotherapy-alone group
FIGURE 1

Flow chart of study design.
TABLE 1 Continued

Characteristic Chemo plus
anti-PD-1/L1 (n=51)

Chemo alone (n=30) P value

Site of Metastasis

Liver 49 (96.1) 27 (90.0) 0.005

Lymph node 34 (66.7) 25 (83.3) 0.003

Lung 11 (21.6) 3 (10.0) 0.007

Bone 14 (27.5) 4 (13.3) 0.003

Recurrent 12 (23.5) 18 (60.0)
Data in () are %. BMI, body mass index; HBV, hepatitis B virus; HCV, hepatitis C virus; CA
19–9, carbohydrate antigen 19.9; AFP, alpha-fetoprotein; ECOG, Eastern Cooperative
Oncology Group.
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experienced TRAEs. Nausea and leukopenia were the predominant

grade 1–2 TRAEs in the combined therapy group, 37.3% and 33.3%

respectively, while anemia (20%) and leukopenia (16.7%) were

predominant in the chemotherapy-alone group. Malaise (7.8%),

vomiting (3.9%), and diarrhea (2%) were only recorded in the

combined therapy group whereas elevated AST (10%) was only

recorded in the chemotherapy-alone group (Table 3). The

chemotherapy-alone group had fewer grade 3–4 TRAEs, 7 of 30

(23.3%) patients, compared to the combined therapy group, 34 of

51 (66.7%) patients. The most frequent grade 3–4 TRAEs were

leukopenia (17.6% in the combined therapy group and 3.3% in the

chemotherapy-alone), thrombocytopenia (13.7% in the combined

therapy group and 10.0% in the chemotherapy-alone), and elevated

bilirubin levels (9.8% in the combined therapy group and 6.7% in

the chemotherapy-alone). The elevated bilirubin levels, AST levels,

and ALT levels were likely due to disease progression of lesions

occupying the bile ducts. In both groups, no patient discontinued

therapy due to any TRAEs and no cases of severe adverse events or

treatment-related deaths occurred.
Frontiers in Immunology 05
Subgroup analysis

In the combined therapy group, comparing the various anti-

PD-1/L-1 drugs used, revealed no significant differences in either

OS or PFS (P values = 0.8543 and = 0.6221, respectively)

(Figures 4A, B). Similarly, no significant difference was observed

in both OS and PFS in the various chemotherapy regimens used in

the chemotherapy-alone group (P values = 0.0553 and = 0.3488,

respectively) (Figures 4C, D). However, in the chemotherapy-alone

group, patients treated with the GS regimen exhibited a higher OS

(12 months) compared to the other regimens (GEMOX 9.5 months,

GemCis 8 months, and FOLFORINOX 8.5 months) (Figure 4C).

In the combined therapy group, 3 patients achieved CR. Of

these 3, 2 patients were treated with chemotherapy plus durvalumab

while 1 was treated with chemotherapy plus camrelizumab

(Figures 5A, C). Additionally, of patients treated with

chemotherapy plus durvalumab 6 patients achieved PR, 11 had

SD, and 7 had PD. In the chemotherapy plus pembrolizumab

subgroup, 4 patients had PD, 9 had SD, and 4 achieved PR

(Figure 5B). Of the patients treated with chemotherapy plus

camrelizumab 2 achieved PR and 4 had SD. Interestingly all

patients (n = 7) treated with chemotherapy plus camrelizumab

had no tumor progression (Figure 5A).
Discussion

BTC are rare and highly aggressive tumors that exhibit a

diminished rate of response and dismal prognosis when subjected

to treatment (17). From the results from the ABC-02 trial, when

unresectable, metastatic, or recurring, chemotherapy has been

established as the first-line treatment method for BTC (12).

Recently, the use of ICI and chemotherapy has gained ground

due to its ability to extend OS and PFS in various types of tumors

such as non-small cell lung cancer and renal cell carcinoma (18).

The use of this combination therapy has also gained ground in BTC

treatment. However, the effectiveness and safety profile remains

largely elusive, especially in iCCA. As such, we evaluated the efficacy
TABLE 2 Therapeutic efficacy of response outcomes in both groups.

Chemotherapy
plus PD-1/L1
(n-51)

Chemotherapy-
alone (n-30)

Best Overall Response

Complete
Response (CR)

3 (5.9%) 0 (0%)

Partial Response (PR) 12 (23.5%) 4 (13.3%)

Progressive
Disease (PD)

11 (21.6%) 8 (26.7%)

Stable Response (SD) 25 (49.0%) 18 (60%)

Objective Response
Rate (ORR)

29.4% 13.3%

Disease Control
Rate (DCR)

78.4% 73.3%
BA

FIGURE 2

Kaplan-Meier estimates of (A) overall survival and (B) progression-free survival. Combined therapy, chemotherapy plus ant-PD-1/L1 group; Chemo
alone, Chemotherapy-alone group. Ticks represent censored patients.
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and safety of various anti-PD-1/L1 ICI, in combination with

chemotherapy regimens compared to chemotherapy alone in

iCCA patients with advanced, unresectable, and recurring tumors.

Our findings showed that the combination of chemotherapy and

anti-PD-1/L-1 has better outcomes with improved OS and PFS as

well as ORR and DCR in patients with advanced iCCA compared to

chemotherapy alone. This was also true in the various subgroups.

Compared to the chemotherapy alone group, the chemotherapy

plus anti-PD-1/L1 experienced more TRAEs. However, the TRAEs

were manageable and tolerable.
Frontiers in Immunology 06
Our findings demonstrated that the median OS in the

combined therapy group is higher (11 months (95% CI 9.57–

12.43)) versus (8 months (95% CI 6.34–9.64)) in the

chemotherapy-alone group, with an HR of 0.53 (95% CI 0.30–

0.94, P = 0.008). These findings are similar to other studies

evaluating the efficacy of immunotherapy combined with

chemotherapy in other types of advanced BTC. The phase 3

TOPAZ-1 trial, with a sample size of 198 patients in the

combined therapy and 226 patients in the chemotherapy plus

placebo, showed that the combination of GemCis plus
TABLE 3 Treatment-related adverse effects experienced in both groups.

Chemotherapy plus
PD-1/L1 (n-51)

Chemotherapy-
alone
(n-30)

Any grade 49 (98.0%) 27(90.0%)

Adverse Effect Grade1–2 Grade 3–4 Grade 1–2 Grade 3–4

Malaise 4 (7.8%) 0 0 0

Pruritus 3 (5.9%) 0 1 (3.3%) 0

Nausea 19 (37.3%) 1 (2%) 2 (6.7%) 0

Vomiting 2 (3.9%) 0 0 0

Diarrhea 1 (2%) 0 0 0

Fatigue 8 (15.6%) 1 (2%) 2 (6.7%) 0

Chest pain 3 (5.9%) 0 1 (3.3%) 0

Anemia 9 (17.6%) 5 (9.8%) 6 (20%) 1 (3.3%)

Fever 5 (9.8%) 0 2 (6.7%) 0

Abdominal pain 3 (5.9%) 0 2 (6.7%) 0

Leukopenia 17 (33.3%) 15 (17.6%) 5 (16.7%) 1 (3.3%)

thrombocytopenia 9 (17.6%) 7 (13.7%) 4 (13.3%) 3 (10%)

Constipation 5 (9.8%) 0 1 (3.3%) 0

Elevated bilirubin levels 4 (7.8%) 5 (9.8%) 4 (13.3%) 2 (6.7%)

Elevated AST 0 0 3 (10%) 0

Elevated ALT 5 (9.8%) 0 3 (10%)
*AST- aspartate aminotransferase.
*ALT- alanine aminotransferase.
BA

FIGURE 3

Waterfall plots for tumor size change relative to baseline size in the (A) chemotherapy plus ant-PD-1/L1 group and (B) chemotherapy-alone group.
Red bars represent progressive disease (PD), orange bars represent stable disease (SD), blue bars represent partial response (PR) and green bars
represent complete response (CR) per RECIST Criteria 1.1.
frontiersin.org

https://doi.org/10.3389/fimmu.2024.1390887
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Madzikatire et al. 10.3389/fimmu.2024.1390887
durvalumab has better OS (12.8 months (95% CI, 11.1 to 14.0))

compared to chemotherapy plus placebo (11.5 months (95% CI,

10.1 to 12.5)) (16). Similarly, data from the KEYNOTE-966 trial

which used pembrolizumab plus GemCis also showed higher OS

(12.7 months (95% CI 11.5–13.6)) than GemCis plus placebo

(10.9 months ((95% CI 9·9–11.6)) (15). The evaluation of PFS in
Frontiers in Immunology 07
chemotherapy alone and combined therapy shows that the

combination of immunotherapy and chemotherapy increases

the period of progression-free in patients with advanced iCCA.

In our study, the PFS of combined therapy was 7 months while

that of chemotherapy alone was 4 months. Comparatively, in

another study, the combination of anti-PD-1 with chemotherapy
B

C D

A

FIGURE 4

Kaplan-Meier estimates of overall survival and progression-free survival for individual treatment regimens. (A) Overall survival and (B) progression-
free survival for individual treatment regimens in the chemotherapy plus anti-PD-1/L1 group. (C) Overall survival and (D) progression-free survival for
individual treatment regimens in the chemotherapy-alone group.
B

C

A

FIGURE 5

Tumor size changes relative to baseline size in the chemotherapy plus anti-PD-1/L1 group. (A) Chemotherapy plus Durvalumab. (B) Chemotherapy
plus Pembrolizumab. (C) Chemotherapy plus Camrelizumab. (CR) complete response; (PR) partial response; (SD) stable disease and (PD) progressive
disease per RECIST Criteria 1.1.
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also showed that combination therapy results in longer PFS

(combined therapy 5.1 months; chemotherapy alone 2.4 months)

(18). Together with our findings, these data suggest that

combined therapy (anti-PD-1/L1 plus chemotherapy) produces

positive prognosis outcomes for patients. Furthermore, our

subgroup analysis reveals that various treatment regimens are

likely to exhibit similar outcomes. This is independent of the use

of either anti-PD-1 or anti-PD-L1. As such, chemotherapy can

be combined with either anti-PD-1 or anti-PD-L1.

Our secondary outcomes, ORR (29.4%) and DCR (78.4%), in

the combined group were significantly higher chemotherapy-alone

group, 13.3%, and 73.3% respectively. In this study, 3 patients in the

combined therapy achieved CR, which was similar to the findings

by Danyang Sun et al. (18). Two of these patients were treated with

chemotherapy plus durvalumab, this finding tallied with that of the

TOPAZ-1 trial (16); thus, suggesting this combination regimen has

a higher efficacy. The use of combination therapy is also likely to

promote tumor disease downstaging, thereby increasing the

likelihood of patients undergoing curative resection. In our study,

3 of the 12 patients who achieved PR underwent curative tumor

resection following preoperative evaluation. Chemotherapy

regimens have been previously demonstrated to promote tumor

downsizing, including in iCCA (19, 20). We show that anti-PD-1

and/or anti-PD-L1 combined with chemotherapy still achieve

similar outcomes, even in patients with inoperable iCCA.

However, further prospective investigations are necessary to

validate these observations.

In this study a total of 95.1% (77 of 81) patients experienced

any grade TRAEs. The combination of chemotherapy with

immunotherapy resulted in more but generally manageable

TRAEs with the most severe TRAEs observed being grade 3–4,

which accounted for 42%. Frequently observed TRAEs included

leukopenia, thrombocytopenia, nausea, and anemia. In other

studies, such as the TOPAZ-1 trial, similar adverse effects have

been observed in combined therapy (16). Although our data shows

comparable TRAEs to those in the TOPAZ-1 trail, their data

showed 12 treatment-related deaths, while we observed none. The

use of chemotherapy or combined therapy may result in immune-

related adverse effects which are facilitated by myelosuppression

and often cause discontinuation of treatment (12, 21, 22).

Our observed immune-related TRAEs neither resulted in

discontinuation of treatment nor required intervention, thus,

suggesting the safety of combined therapy in iCCA treatment.

However, close monitoring of patients is recommended

during treatment.
Limitations

Due to the lack of a prospective design, our study is subject to

several limitations. The retrospective approach allows for the

potential selection and recall bias. Furthermore, this study

analyzed data from a single center and had a relatively limited

sample size, as such, larger multicenter prospective investigations

are necessary to consolidate our findings. This study did not assess a
Frontiers in Immunology 08
specific treatment regimen and a standardized dosage control, thus,

potentially reducing the internal validity. Future investigations

focusing on a single treatment regimen may be required. Since

our study focused of advanced, unresectable and recurrent iCCA

patients, our findings might not be generalized to other types of

CCA. Finally, our study lacks pre-treatment testing for PD-L1

expression, tumor mutation burden (TMB), and microsatellite

instability (MSI). These biomarkers may have a substantial

impact on therapeutic outcomes. Although these limitations

existed that questioned the validity of our findings, our study

presents a real-world analysis that might be useful for future

prospective studies.
Conclusion

In conclusion, our findings suggest that combining a PD-1/L-1

inhibitor with chemotherapy in advanced iCCA treatment has

higher anti-tumor efficacy compared to chemotherapy alone

therapy. The enhanced survival outcomes together with

tolerability to TRAEs in patients who received combined therapy

underscores its potential as a therapeutic strategy for managing

patients with advanced, unresectable, and recurrent iCCA in clinical

settings. Combining anti-PD-1/L-1 agents with chemotherapy

improves the survival of patients and can be used for tumor

downsizing. The significance of our findings provides a basis for

considering future large-scale and prospective research studies.
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SUPPLEMENTARY TABLE 1

Treatment regimen for the Chemotherapy plus ant-PD-1/L1 group. *GP-

Gemcitabine plus Cisplatin. *GEMOX- Gemcitabine and oxaliplatin

SUPPLEMENTARY TABLE 2

Treatment regimen for the chemotherapy group. *GS- Gemcitabine plus S-1.

*FOLFIRINOX- oxaliplatin, irinotecan, and infusional fluorouracil.
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