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Abstract

Background Esophageal cancer (EC) remains a highly aggressive malignancy with a poor prognosis despite advancements
in treatment. Toripalimab, a PD-1 inhibitor, has demonstrated the potential to improve clinical outcomes. This systematic
review and meta-analysis assess the efficacy and safety of Toripalimab in EC.

Methods Following PRISMA 2020 guidelines, we conducted a systematic review and meta-analysis, searching PubMed,
Embase, Scopus, ScienceDirect, and Google Scholar up to January 2025. Eligible studies evaluated Toripalimab in esopha-
geal cancer, including randomized controlled trials and non-randomized controlled trials. Primary outcomes included overall
survival (OS), progression-free survival (PFS), and objective response rate (ORR), while safety outcomes assessed treatment-
related adverse events. Data were synthesized using random-effects models, with heterogeneity evaluated via Cochrane’s
Q and 17 statistics.

Results The pooled analysis included six studies involving 678 patients. Toripalimab demonstrated promising efficacy, with a
Complete Response (CR) rate of 33%, Partial Response (PR) rate of 36%, pathological complete response (pCR) rate of 30%,
and major pathological response (MPR) rate of 46%. The RO resection rate was 87%, while OS and PFS rates were reported
at 78% and 50%, respectively. Anemia (56%), alopecia (54%), leukopenia (54%), and fatigue (30%) were the most frequently
reported adverse effects. Other common adverse effects included nausea (29%), constipation (18%), and vomiting (20%).
Conclusions Toripalimab demonstrates significant potential in treating esophageal cancer, with favorable response rates
and survival outcomes. However, the high incidence of adverse effects highlights the need for supportive care and ongoing
research. While based on limited sample sizes and single-arm studies that may introduce bias and affect generalizability in
this review, we provide valuable preliminary insights into toripalimab’s potential, highlighting the need for larger randomized
trials to build on these findings.

Keywords Toripalimab - PD-1 inhibitors - Esophageal cancer - Immunotherapy - Clinical outcomes - Adverse effects

Introduction

Esophageal cancer (EC) is a cancer that is aggressive and
has a concerning prognosis. In 2022, about 511,054 people
were diagnosed with esophageal cancer worldwide, with
445,391 dying from the condition. The age-standardized
incidence rates (ASIR) and age-standardized mortality
rates (ASMR) for esophageal cancer were 5.00 and 4.30 per
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100,000, respectively. In comparison to 2022, it is estimated
that by 2050, the prevalence of new esophageal cancer cases
will increase by approximately 80.5%, while mortality will
rise by 85.4% as a result of aging and population growth
[1]. In the United States, the 5-year overall survival rate is
around 20% across all stages [2]. EC comprises two primary
histological subtypes: esophageal squamous cell carcinoma
(ESCC) and esophageal adenocarcinoma (EAC), each with
distinct genetic mutations and treatment responses, compli-
cating the development of universal therapies [3].
Treatment for EC has advanced, yet several challenges
remain. Traditional approaches, including surgery, chemo-
therapy, and radiotherapy, continue to be the cornerstone
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of management. However, those therapies cause moderate
intensive care-related problems that impact health-related
quality of life (HRQoL) [3-6]. A recent review underscores
the difficulties in treating ESCC due to its poor prognosis
and limited treatment options [7]. Despite progress, current
therapies often fall short of providing patients with long-
term survival and quality of life.

Recent advancements in immunotherapy have signifi-
cantly transformed the treatment landscape of esophageal
cancer (EC), particularly through the immune checkpoint
inhibitors (ICIs) that target PD-1 and PD-L1 pathways.
These therapies have shown promising potential in improv-
ing patient outcomes and are increasingly being recognized
as a key component in both current and future management
strategies for EC [8, 9].

Toripalimab is a humanized anti-PD-1 monoclonal anti-
body developed by Shanghai Junshi Bioscience. Toripali-
mab was approved by the Food and Drug Administration
(FDA) in October 2023 as the first nasopharyngeal carci-
noma immunotherapy [10]. It binds to the programmed
death protein 1 (PD-1) receptor, blocking its interaction
with PD-L1 and PD-L2 ligands, thereby enhancing T-cell
activation and immune responses against cancer cells [11,
12]. Toripalimab has shown significant clinical benefit, par-
ticularly in multiple cancer types, including ESCC [13]. It
has a higher binding affinity to PD-1 than other drugs and
induces stronger inflammatory cytokine responses, support-
ing its potential as a potent immune checkpoint inhibitor
[12, 14]. Recent studies show that combining Toripalimab
with chemotherapy significantly enhances disease control
and survival outcomes, demonstrating its effectiveness in
advanced esophageal cancer [14—16].

These findings highlight the significance of Toripali-
mab as a treatment in oncology. The present study reviews
Toripalimab as a potential treatment for EC. It focuses on
the safety and efficacy of the drug, therapeutic results, and
adverse effects of the treatment.

Methodology
Data Sources & Search Strategy

This systematic review and meta-analysis was conducted
following the 2020 PRISMA guidelines. A comprehensive
search was performed across several databases, includ-
ing PubMed, Embase, Scopus, ScienceDirect, and Google
Scholar, up to January 2025. The search strategy included a
combination of keywords such as"Toripalimab,""esophageal
cancer,""PD-1 inhibitors,""immunotherapy,"and"clinical
trial."to ensure covering many studies relevant to Toripali-
mab in treating esophageal cancer.

@ Springer

Eligibility Criteria

The studies included in this review were required to meet
specific criteria. Eligible studies involved using Toripali-
mab as a treatment for esophageal cancer and included
clinical trials, cohort studies, case—control studies, and
other relevant observational studies. The studies were
required to provide safety results, including side effects
and efficacy outcomes, as well as overall survival and
progression-free survival. Observational research and ran-
domized controlled trials were also taken into account.
Ineligible studies did not involve Toripalimab or esopha-
geal cancer, non-peer-reviewed articles, editorials, case
reports lacking substantial data, and animal or in vitro
studies. Additionally, studies not published in English
were excluded unless translations were available.

Study Selection

Study selection was performed using a two-step approach.
Titles and abstracts were first evaluated to find the relevant
studies. Subsequently, full-text publications were obtained,
and the inclusion and exclusion criteria were used to deter-
mine their eligibility. The senior author was consulted
when there was a disagreement between the other authors.

Data Extraction

The data was extracted from the included studies using
a standardized form. The extracted information included
study characteristics such as authors, year of publication,
study design, participants'demographics, and sample size.
Intervention details, including dosage and administration
schedule, were also recorded, along with efficacy out-
comes (overall survival, progression-free survival) and
safety outcomes (adverse effects). Data was organized
into digital spreadsheets, and discrepancies were discussed
with the senior author to ensure accuracy.

Data Synthesis and Outcome Measures

Overall survival (OS) was the main measure used to assess
how effective Toripalimab is in treating esophageal cancer.
Additional metrics of clinical activity were also assessed,
including objective response rate (ORR) and progression-
free survival (PFS) to assess Toripalimab's effectiveness
in treating esophageal cancer. The safety characteristics of
Toripalimab were established by evaluating its side effects,
which included nausea, exhaustion, and other toxicities
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connected to treatment. Examining the investment and
duration of the adverse events.

Risk of Bias Assessment

The listed studies'methodological quality was evaluated
using appropriate tools for the study design. The ROBINS-
I Risk of Bias Tool for Non randomized controlled trials
(NRCTs) and the Cochrane Risk of Bias Tool for the Ran-
domized controlled trials (RCT). Various domains, includ-
ing randomization, blinding, and outcome reporting, were
used to assess the risk of bias. A risk-of-bias visualization
was provided to improve transparency in evaluating study
quality.

Certainty Assessment

A sensitivity analysis was performed for each outcome in
the meta-analysis to evaluate the reliability of the findings.
This approach strengthened the results by preventing over-
reliance on the outcome of any single study.

Statistical Analysis

The meta-analysis was conducted using RStudio. For the
single-arm analysis, the Inverse Variance method was
applied through the meta package. The overall summary is
presented as a proportion with its 95% confidence interval
(CI).Subgroup analysis considered for Overall response rate
according to Complete response, Partial response, Stable
response, and Progressive response, and considered for all
adverse effects according to Any Grades, Grades 1-2 and
> Grade 3.

Statistical heterogeneity was assessed via I* and Cochrane
Q test values, where an 2 value of <25% is low, 25-50%
is moderate, and >75% is a high degree of heterogeneity.
Cochrane Q test with a p-value of <0.05 was considered
significant for heterogeneity. The random effects model was
used in all analyses regardless of heterogeneity to provide
more robust outcomes.

Results
Search Results and Study Selection

A total of 203 studies were identified through database
searches. After removing duplicates, 190 articles were
screened by title and abstract. From this initial screening,
173 articles were excluded as they did not meet the inclusion
criteria, leaving 17 studies for full-text evaluation. Of these,
12 were excluded due to insufficient data on Toripalimab use
in esophageal cancer, resulting in the inclusion of six studies

in this systematic review and meta-analysis. The PRISMA
flowchart detailing the selection process is shown in (Fig. 1).

Baseline Characteristics of the Included Studies

The included studies consisted of five non-randomized con-
trolled trials (NRCT) and one randomized controlled trial
(RCT), with a total of 167 patients. The median age across
studies was 60.9 years, with an age range of 24-96 years.
The majority of the participants were males (135 males, 32
females). Most tumors were located in the middle esophagus
(57%), with fewer cases in the upper and lower esophagus.
The average treatment duration was 10.7 months (range:
1-20 months), and the mean follow-up period was 22.4
months (range: 12-28 months). A detailed summary of the
baseline characteristics is presented in (Table 1).

Risk of Bias Assessment

The risk of bias was assessed using the ROBINS-I Risk of
Bias Tool for NRCTs and the Cochrane Risk of Bias Tool
for the RCT. The results are summarized in (Figure S1-S4).
Common issues included a high risk of bias due to confound-
ing factors, incomplete data, and selection of participants in
some studies. While the majority of studies had low bias in
intervention classification and outcome measurement, con-
cerns were raised regarding randomization processes. Five
studies were classified as having an overall high risk of bias,
emphasizing the need for caution in interpreting the findings.

Outcomes
Treatment Efficacy and Surgical Outcomes:

The overall complete response rate assessed by six studies
[17-22], showed that 405 of 678 patients who underwent
neoadjuvant therapy with Toripalimab have expressed
a complete response with an overall proportion of 0.33,
95% CI [0.05; 0.82], the heterogeneity of this outcome
was considered high (Chi?= 44.28, I*= 88.7%). The over-
all partial response rate assessed by five studies [17-21],
showed that 67 of 164 patients expressed partial response
with an overall proportion of 0.36, 95%, CI [0.15; 0.65],
the heterogeneity of this outcome is considered high
(Chi2 =26.72,1>=85 %). The overall stable response rate
assessed by three studies [17, 19, 20], showed that 33 of
100 patients expressed a stable response with a proportion
of 0.33, 95% CI [0.25; 0.43], the heterogeneity of this out-
come was considered low (Chi®= 0.72, I>= 0%). While the
overall progression response rate assessed by three stud-
ies [17, 19, 20], showed 3 of 100 patients expressed the
progression response with an overall proportion was 0.04,
95% CI1[0.01; 0.10], the heterogeneity of this outcome was

@ Springer
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eligibility
n=17)

Irrelevant (n=11)

A4

(n=6)

Studies included in the review

Articles removed before the
screening:
Articles identified from: Duplicate records removed (n =
Databases (n =203) I 13)
Records marked as ineligible by
automation tools (n = 12)
Articles screened | Articles excluded
(n=185) "l m=173)
I Full-text articles assessed for Full-text articles excluded with reasons:

considered low (Chi’>= 0.21, I*= 0%), (Fig. 2). The objec-
tive response rate assessed by two studies [19, 20], showed
an overall proportion of 0.58, 95% CI [0.33; 0.79], and the
heterogeneity of this outcome was considered moderate
(Chi®= 2.5, I*= 59.9%). The major pathological response
(MPR) assessed by four studies [17, 19-21], showed 55
of 120 patients have an MPR with an overall proportion
of 0.46, 95% CI [0.24; 0.69], and the heterogeneity of
this outcome is considered moderate (Chi’>= 11.88, I’=
74.7%). pCR assessed by five studies [17-21], showed
53 of 164 patients have a pathological complete response
with an overall proportion of 0.30, 95% CI [0.16; 0.50],
the heterogeneity of this outcome is considered moderate
(Chi®>= 15.85, I>= 74.8%). RO resection assessed by three
studies [17, 18, 20], showed 110 of 120 patients achieved
RO resection with an overall proportion of 0.87, 95% CI
[0.70; 0.95], the heterogeneity of this outcome is consid-
ered moderate (Chi’=7.22, I>= 72.3%). (Figures S5- S9).

@ Springer

Survival Metrics

Overall survival assessed by six studies [17-22], showed that
476 of 678 patients survived after neoadjuvant treatment,
with an overall proportion of 0.78, 95% CI [0.67; 0.86]. The
heterogeneity of this outcome is considered moderate (Chi2
=15.78, 12 =68.3%) (Fig. 3). Pathological regression-free
survival assessed by three studies [17, 21, 22], showed an
overall proportion of 0.50, 95% CI [0.26; 0.74]. The hetero-
geneity of this outcome is considered high (Chi’>= 36.13,
I>=94.5%).

Adverse Events

The safety profile of Toripalimab was evaluated by pooling
data on treatment-related adverse events from the included
studies. Treatment-related AEs of any grade, as well as
those classified as Grade 1-2 and > Grade 3 during the
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Table 1 The baseline characteristics of the included studies

Study character-  Author, Year Zhang, 2023 Chen, 2023  Gao, 2022 He, 2022 Ning jiang, 2024 Zi-Xian Wang,
istics 2024
Country China China China China China China
Intervention model Single arm  Single arm  Single arm  Single arm  Single arm multi-center,
randomize
Sample size 60 44 20 20 20 514
Follow-up duration sub- 20 months 28 months 12 months  N/A 24.5 months 22 months and
group 2 days
Treatment Setting Neoadjuvant Neoadjuvant Neoadjuvant Neoadjuvant Neoadjuvant Palliative
Population Age Median 60.9 60 58.3 61.4 65 63 arm 1 and
criteria arm 2
Range (45-75) (24-96) (49-69) (51.5-72.3) (37-72) (20-75)
Sex Male 51 (85%) 34 (%77) 17 (85.0%)  15(75%) 18(78%) 217(84.4%)
Female 49(81.67) 10 (%23) 3 (15.0%) 5(25%) 5(22%) 40(15.6%)
Clinical stage I 1 (1.67%) 1 (%2) 4 (33.3%) N/A N/A 3(1.2%)
I 9 (15%) 4 (9%) 1(8.3%) N/A 5(22%) 3(1.2%)
I 28 (46.67%) 30 (68%) 7 (58.3%) 16(80%) 9(39%) 22(8.6%)
v 22 (36.66%) 9 (20%) 0(0.0) 4(20%) 9(39%) 231(89.9%)
Tumor location Upper N/A 2 (4%) 2 (10%) N/A 4(17%) 27(10.5%)
Middle 41(68.3) 21 (48%) 13 (65%) 14(70%) 13(57%) 80(31.1%)
Lower 19(31.67%) 21 (48%) 6(26) 6(30%) 6(26%) 83(32.3%)

neoadjuvant treatment period, are shown in (Table 2). Treat-
ment-related AEs were common, and most being graded 1-2
in severity. The most common AEs were Anemia, with an
overall proportion of 95% CI 0.60 [0.42; 0.75], Among the
296 patients who experienced anemia, 266 cases were Grade
1-2.

Alopecia was also frequently reported, with 424 patients
affected. Of these, all 188 recorded cases were classified
as Grade 1-2, with an overall proportion of 0.51 (95% CI:
0.25-0.76).

The overall proportion (95% CI) of Leukopenia, Neutro-
penia, and Nausea were 0.58 [0.32; 0.80], 0.49 [0.17; 0.82],
and 0.56 [0.29; 0.80], respectively. The most frequent grade
3 AEs was Neutropenia with an overall proportion of 95%
CI 0.26 [0.07; 0.60]. (Figures S10- S29).

Discussion

Despite improvements in therapeutic strategies, EC remains
a significant global health challenge because of its aggres-
sive nature and poor prognosis. ICIs, such as toripalimab,
represent an important milestone in the treatment of EC.
This review assesses the efficacy and toxicity profiles of
Toripalimab as a treatment option for esophageal cancer.
It pays particular attention to response rates, pathological
outcomes, surgical outcomes, mortality and complication
rates, and other target effects.

This analysis shows that Toripalimab has a significant
clinical and pathological response in patients diagnosed
with EC. The overall response rate (ORR) was 0.58 (95% CI
[0.33; 0.79]), which includes a 0.33 complete response (CR)
and a 0.36 partial response (PR) [17-22], underscores the
potential of Toripalimab to induce meaningful tumor regres-
sion. Importantly, the majority of the studies included in this
analysis evaluated toripalimab in the neoadjuvant setting,
aiming to improve resectability and pathological response
prior to surgery. One exception is Wang et al. [22], which
investigated toripalimab in the palliative setting for meta-
static or unresectable disease.

These findings are particularly significant from the per-
spective of EC, where response rates to conventional thera-
pies such as chemotherapy and radiation remain suboptimal.
For instance, studies examining the impact of various preop-
erative radiation doses in esophageal cancer patients found
that even with higher doses, many patients did not achieve
a complete pathologic response, and outcomes remained
unsatisfactory [23, 24]. Furthermore, the major patho-
logical response (MPR) was seen in 0.46 of cases (95% CI
[0.24; 0.69]), with a pathological complete response (pCR)
achieved in 0.30 of patients (95% CI [0.16; 0.50]). Such
findings suggest that Toripalimab is a promising therapeutic
agent and increases the chance of optimal surgical outcomes.

Pathological complete response (pCR) refers to the total
absence of residual tumor in both the esophagus and the
resected lymph nodes. In contrast, MPR has no more than

@ Springer



148 Page 6 of 12

Journal of Gastrointestinal Cancer (2025) 56:148

Study or
Subgroup

Events Total Weight IV, Random, 95% CI

IV, Random, 95% CI

Overall Complete response rate

Zhang et al 2023 0 60 4.1% 0.00[0.00;0.06] W

Chen et al 2023 23 44 7.0% 0.52[0.37;0.68] —il—
Gao et al 2022 0 20 4.1% 0.00[0.00;0.17) BW—

he et al 2022 6 20 6.6% 0.30[0.12; 0.54] —i—

jiang et al 2024 20 20 4.1% 1.00[0.83; 1.00] : —a
Wangetal 2022 356 514 7.2% 0.69 [0.65; 0.73] : =
Total (95% Cl) 405 678 33.1% 0.33[0.05; 0.82] o —
Heterogeneity: Tau® = 6.8093; Chi® = 44.28, df =5 (P < 0.0001); I’ =88.7%

Overall Partial response rate :

Zhang et al 2023 37 60 7.0% 0.62[0.48;0.74] : —R—
Chen et al 2023 11 44 6.9% 0.25[0.13; 0.40] —

Gao et al 2022 14 20 6.6% 0.70[0.46; 0.88] : ——
he et al 2022 5 20 6.6% 0.25[0.09; 0.49] ——

jiang et al 2024 0 20 4.1% 0.00[0.00;0.17] W— :

Total (95% Cl) 67 164 31.3% 0.36 [0.15; 0.65] R e el
Heterogeneity: Tau? = 1.4808; Chi’ = 26.72, df =4 (P < 0.0001); I’ =85%

Overall Stable response rate E

Zhang et al 2023 21 60 7.0% 0.35[0.23; 0.48] ——

Gao et al 2022 5 20 6.6% 0.25[0.09; 0.49] —i—

he et al 2022 7 20 6.7% 0.35[0.15; 0.59] ——

Total (95% Cl) 33 100 20.3% 0.33 [0.25; 0.43] -
Heterogeneity: Tau® = 0: Chi = 0.72, df = 2 (P = 0.6994); I* = 0% :

Overall Progressive response rate

Zhang et al 2023 2 60 6.1% 0.03[0.00;0.12] W :

Gao et al 2022 1 20 52% 0.05[0.00;0.25] W——

he et al 2022 0 20 4.1% 0.00[0.00;0.17] BW—

Total (95% Cl) 3 100 15.3% 0.04[0.01;0.10] &

Heterogeneity: Tau® = 0; Chi = 0.21, df = 2 (P = 0.8993); I = 0% :

Total (95% Cl) 508 1042 100.0% 0.26 [0.13; 0.45) i —

Heterogeneity: Tau? = 2.6593; Chi? = 160.74, df = 16 (P < 0.0001); I* = 90.0% I ! J !
Test for subgroup differences: Chi’ = 20.32, df = 3 (P = 0.0001) 0 02 04 06 038 1

Fig.2 Overall Response Rate

10% residual viable tumor cells. Zhang et al. (2023) [17]
considered PD-L1 high if CPS > 10, with no significant
difference in PD-L1 expression regarding overall survival
(OS), progression-free survival (PFS), and disease control
rate (DFS). About Chen et al. (2023) [18], the exploratory
endpoint was the association between PD-L1 expression and
treatment efficacy. OS and disease-free survival were not

@ Springer

reported in this study due to data immaturity. The pCR rate
was slightly higher in patients with PD-L1 CPS > 10 com-
pared to those with PD-L.1 CPS < 10, but the difference was
not statistically significant (55% vs. 47%, P= 0.88). Simi-
larly, no significant difference in pCR rates was observed
between patients with PD-L1 CPS > 1 and those with PD-L.1
CPS < 1. Furthermore, this study compared pCR rates and
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Study Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Zhang et al 2023 45 60 24.8% 0.75[0.62; 0.85] =

Chen et al 2023 36 44 205% 0.82[0.67; 0.92] =

Gao et al 2022 20 20 3.3% 1.00[0.83; 1.00] :

he et al 2022 20 20 3.3% 1.00[0.83; 1.00] 5

jiang et al 2024 16 20 14.3% 0.80 [0.56; 0.94] =

Wang etal 2022 339 514 33.7% 0.66 [0.62; 0.70] —- :

Total (95% Cl) 476 678 100.0% 0.78 [0.67; 0.86] s

Heterogeneity: Tau® = 0.2152; Chi® = 15.78, df =5 (P = 0.0075); I° = 68.3% | ' ! '

Fig.3 Overall Survival

TRG scores among patients with different PD-L1 expres-
sion levels at cut-offs of 1% and 10%, according to TPS.
However, none of the differences were statistically sig-
nificant. Regarding He et al. (2022) [20], 7 (39%) patients
had a CPS of PD-L1 expression greater than 1. The CPS
of PD-L1 expression decreased in 3 patients (3/17, 18%)
and increased in 6 patients (6/17, 35%), including 5 patients
whose CPS changed from 0 to > 1 (5/6, 83%). Both of 2
PD-L1 expression values (TPS and CPS) showed no statis-
tical difference before and after treatment. In the study by
Jiang et al. (2024) [21], there was no difference in the pCR
rate between patients with CPS >5% and those with CPS
<5% (p =0.315).

Notably, the studies by Zhang et al., Chen et al., and He
etal. [17, 18, 20] achieved a high RO resection rate of 0.87
(95% CI [0.70; 0.95]), which suggests that Toripalimab is an
effective neoadjuvant therapy. This treatment could poten-
tially increase long-term survival rates by reducing the risk
of residual disease. Combined with surgery, this immuno-
therapeutic approach is an effective strategy for achieving
curative outcomes in locally advanced EC, as observed in
previous studies that demonstrated the effectiveness of com-
bining neoadjuvant anti-PD-1 therapies with chemotherapy
for treating EC. One study showed a primary pathologi-
cal response in 75% of tumors [25], while another found
a pathologic complete response (pCR) rate of 33.3% and
an RO resection rate of 96.3% [26]. Additionally, a phase 3
trial reported higher pCR outcomes than traditional chemo-
therapy, indicating that PD-1 inhibitors can significantly
enhance the effectiveness of neoadjuvant treatment in EC
[27].

In support of these findings, two recent network meta-
analyses have provided comparative evidence regarding
the effectiveness of PD-1 inhibitors in advanced oesoph-
ageal cancer. They found that toripalimab, in combina-
tion with chemotherapy, demonstrated the largest overall

06 07 08 09 1

survival benefit (HR: 0.58; 95% CI: 0.43-0.78) compared
to chemotherapy alone. Although all PD-1 inhibitors stud-
ied, nivolumab, pembrolizumab, sintilimab, camrelizumab,
tislelizumab, and serplulimab, improved outcomes, sintili-
mab and camrelizumab ranked best for progression-free
survival, and nivolumab for objective response rate. These
findings support growing evidence of toripalimab’s rela-
tive efficacy and safety within the class of immunotherapies
[28, 29].The survival metrics in this review add to the evi-
dence that Toripalimab effectively extends life expectancy
in patients with EC. The overall survival (OS) rate of 0.78
(95% CI [0.67; 0.86]) and progression-free survival (PFS)
rate of 0.50 (95% CI [0.26; 0.74]) are much higher than
historical EC benchmarks. However, it is crucial to interpret
these outcomes within the context of the therapeutic setting.
In neoadjuvant studies, such as those by Gao et al. and He
et al. [19, 20], Toripalimab was used before surgical resec-
tion with curative intent. These studies reported favorable
outcomes, including extended progression-free intervals and
high rates of complete and major pathological responses,
suggesting that immunotherapy in the neoadjuvant setting
can improve resectability and potentially long-term survival.

In contrast, the JUPITER-06 trial by Wang et al. [22]
evaluated Toripalimab in a palliative setting for advanced
or metastatic esophageal cancer. This large, randomized
phase 3 trial showed a significant overall survival benefit
with Toripalimab plus chemotherapy compared to chemo-
therapy alone (HR: 0.58; 95% CI: 0.43-0.78). These findings
underscore its value in prolonging life even in patients with
unresectable disease [19, 20].

By enhancing tumor regression and enabling curative sur-
gical interventions, Toripalimab contributes to prolonged
disease control and survival. These results align with previ-
ous studies on anti-PD-1 therapies, such as pembrolizumab
and nivolumab, which enhance tumor regression and facili-
tate curative surgical interventions, leading to prolonged

@ Springer
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disease control and improved survival in EC patient's anti-
PD-1 treatments, including pembrolizumab and nivolumab,
which increase tumor regression and allow curative surgical
interventions, leading to longer disease control and improved
survival in EC patients [30-33].

Despite the encouraging efficacy results, Toripalimab is
associated with side effects that require careful evaluation.
Hematological toxicities, such as anemia (0.61), leukopenia
(0.58), and neutropenia (0.49), were commonly reported,
and these findings are consistent with the known safety pro-
file of PD-1 inhibitors. A recent study also found that ane-
mia and leukopenia are among the most common hemato-
logic immune-related adverse events associated with PD-L1
inhibitors [34]. Non-hematologic adverse events, including
Alopecia (0.51) and fatigue (0.33) were also frequent, with
the latter having a notable impact on patients'quality of life
and treatment adherence. Gastrointestinal toxicities, such
as nausea (0.56), constipation (0.20), and vomiting (0.18),
highlight the need for supportive care measures to mitigate
these side effects [18, 19, 21].

Despite the mild to moderate nature of most adverse
events, the cumulative impact of these toxicities cannot be
disregarded. PD-L1 inhibitors have been associated with
immune-related adverse events (irAEs) that affect multiple
organ systems. It could also persist long-term, leading to
delay or discontinuation of treatment and even potentially
leading to serious complications. Delayed irAEs could also
occur, with occasional high-grade severity and leading to
fatal outcomes. These toxicities typically lead to decreased
energy, emotional distress, and physical impairment, with
adverse effects on the quality of life and daily functioning
of patients [35, 36]. Effective management of irAEs from
PD-1 inhibitors include early detection, accurate grading,
and targeted immunosuppressive therapy. Mild irAEs may
need monitoring, while moderate to severe cases often
require corticosteroids, with resistant cases needing addi-
tional immunosuppressants. A multidisciplinary approach
is essential for organ-specific toxicities. Early recognition
and proactive mitigation strategies are key to maintaining
adherence and achieving optimal outcomes [37, 38].

Finally, future studies need to identify predictive bio-
markers that can identify people who will benefit the most
from Toripalimab with the least severe toxicities.

Limitations

This review has several limitations. The reliance on single-
arm studies restricts the capacity to make firm judgments
regarding the effectiveness of Toripalimab, as compari-
sons to control groups were unavailable. This limitation
is reflected in the quality assessment of the included stud-
ies which were single-arm designs and demonstrated a

serious risk of bias due to confounding and incomplete data.
Although such limitations are common in non-randomized
trials, this requires cautious interpretation and future rand-
omized trials to validate our findings.

Further. The variability in patient epidemiology, treat-
ment protocols, and study designs may also affect the
strength and generalizability of the results. Moreover, due
to the few included studies, meta-regression or sensitivity
analyses might have offered a deeper understanding of the
variables affecting results. Nonetheless, these studies pro-
vide critical and novel insights into the safety and effective-
ness of Toripalimab.

Future Research Recommendations

To better establish the clinical benefit of Toripalimab, sub-
sequent studies should include large multicenter randomized
controlled trials with longer follow-ups to assess long-term
safety and efficacy more accurately. Comparative trials with
other PD-1 inhibitors would help to establish relative thera-
peutic benefits. Additionally, studies should investigate com-
bination therapies, including Toripalimab with chemother-
apy or radiotherapy, to evaluate potential synergistic effects.

Conclusion

This review emphasizes Toripalimab in the treatment
of esophageal cancer. Responses were associated with
improved survival and a high rate of complete surgical resec-
tion, supporting its role as a therapeutic option. Although
treatment-related adverse events were frequent, they were
manageable with adequate monitoring and supportive care.
These results highlight the potential of Toripalimab to
improve the outcomes of individuals with EC, and further
validation in large randomized clinical trials will help define
its place in standard practice.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12029-025-01263-3.

Acknowledgements None

Authors’ Contributions H.T. and M.G. found the idea,M.K. and A.A.
Led the project, M.K. and M.J. drafted and reviewed the manuscript,
A.H. and J.K. did the extraction and screening, E.K. and A.O. conduct
the analysis and results, A.D. and R.A. did the ROB, H.B. and S.A.
write the manuscript.(M.A) organized the figures.

Funding No funding was received for this study.

Data Availability No datasets were generated or analysed during the
current study.

@ Springer


https://doi.org/10.1007/s12029-025-01263-3

148

Page 10 of 12

Journal of Gastrointestinal Cancer (2025) 56:148

Declarations

Ethics Approval and Consent to Participate Not applicable.

Consent for Publication Not applicable.

Competing interests The authors declare no competing interests.

References

10.

11.

Qi L, Sun M, Liu W, Zhang X, Yu Y, Tian Z, et al. Global esopha-
geal cancer epidemiology in 2022 and predictions for 2050: A
comprehensive analysis and projections based on GLOBOCAN
data. Chin Med J (Engl) [Internet]. 2024 Dec 20 [cited 2025 Apr
10];137(24). Available from: https://pubmed.ncbi.nlm.nih.gov/
39668405/

Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics,
2022. CA Cancer J Clin [Internet]. 2022 Jan [cited 2025 Jan
18];72(1):7-33. Available from: https://pubmed.ncbi.nlm.nih.
gov/35020204/

Christodoulidis G, Agko SE, Koumarelas KE, Kouliou MN,
Zacharoulis D. Advancements and challenges in the treatment of
esophageal cancer: A comprehensive review. World J Clin Oncol
[Internet]. 2024 Dec 24 [cited 2025 Jan 18];15(12):1463-7. Avail-
able from: http://www.ncbi.nlm.nih.gov/pubmed/39720647
Chen L, Wang H, Qi Z, Liang L, Guo C, He Y, et al. Dynamics of
Long-Term Quality of Life After Treatment for Esophageal Can-
cer: A Community-Based Patient Study. JCO Glob Oncol [Inter-
net]. 2024 Jul [cited 2025 Jan 18];(10). Available from: https://
ascopubs.org/doi/https://doi.org/10.1200/GO.24.00044
Klevebro F, Johar A, Lagergren P. Impact of co-morbidities on
health-related quality of life 10 years after surgical treatment of
oesophageal cancer. BJS Open [Internet]. 2020 Aug 1 [cited 2025
Jan 18];4(4):601. Available from: https://pmc.ncbi.nlm.nih.gov/
articles/PMC7397362/

van der Wilk BJ, Eyck BM, Noordman BJ, Kranenburg LW, Oppe
M, Lagarde SM, et al. Characteristics Predicting Short-Term
and Long-Term Health-Related Quality of Life in Patients with
Esophageal Cancer After Neoadjuvant Chemoradiotherapy and
Esophagectomy. Ann Surg Oncol [Internet]. 2023 Dec 1 [cited
2025 Jan 18];30(13):8192-202. Available from: https://link.
springer.com/article/https://doi.org/10.1245/s10434-023-14028-8
Puhr HC, Prager GW, Ilhan-Mutlu A. How we treat esophageal
squamous cell carcinoma. ESMO Open [Internet]. 2023 Feb 1
[cited 2025 Jan 18];8(1):100789. Available from: http://www.
esmoopen.com/article/S2059702923000091/fulltext

Zhang Y, Li Z, Huang Y, Xu Y, Zou B. Advancements in immu-
notherapy for advanced esophageal squamous cell carcinoma: a
comprehensive review of current strategies and future directions.
Expert Rev Clin Immunol [Internet]. 2024 Aug 2 [cited 2025 Apr
10];20(8):971-84. Available from: https://www.tandfonline.com/
doi/abs/https://doi.org/10.1080/1744666X.2024.2368194
Nagata Y, Yamamoto S, Kato K. Immune checkpoint inhibitors in
esophageal cancer: Clinical development and perspectives. Hum
Vaccin Immunother [Internet]. 2022 [cited 2025 Apr 10];18(6).
Available from: https://pubmed.ncbi.nlm.nih.gov/36375821/
FDA Approves Toripalimab for Advanced Nasopharyngeal Can-
cer - NCI [Internet]. [cited 2025 Jan 18]. Available from: https://
www.cancer.gov/news-events/cancer-currents-blog/2024/fda-torip
alimab-nasopharyngeal-cancer

Zhang L, Hao B, Geng Z, Geng Q. Toripalimab: the First
Domestic Anti-Tumor PD-1 Antibody in China. Front Immunol

Springer

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

[Internet]. 2022 Jan 12 [cited 2025 Jan 18];12:730666. Avail-
able from: www.frontiersin.org

Rajasekaran N, Wang X, Ravindranathan S, Chin DJ, Tseng
SY, Klakamp SL, et al. Toripalimab, a therapeutic monoclo-
nal anti-PD-1 antibody with high binding affinity to PD-1 and
enhanced potency to activate human T cells. Cancer Immunol
Immunother [Internet]. 2024 Mar 1 [cited 2025 Jan 18];73(3).
Available from: https://pubmed.ncbi.nlm.nih.gov/38400933/
Coherus | Immunotherapy | Toripalimab-tpzi | PD-1 Inhibitor
[Internet]. [cited 2025 Jan 18]. Available from: https://www.
coherus.com/toripalimab-tpzi-pd-1/?utm_source=chatgpt.com
Zhang L, Hao B, Geng Z, Geng Q. Toripalimab: the First
Domestic Anti-Tumor PD-1 Antibody in China. Front Immunol
[Internet]. 2022 Jan 12 [cited 2025 Jan 18];12:730666. Avail-
able from: https://pmc.ncbi.nlm.nih.gov/articles/PMC8789657/
Wang Y, Deng L, Wang J, Zhang T, Wang W, Wang X, et al.
Induction PD-1 inhibitor toripalimab plus chemotherapy fol-
lowed by concurrent chemoradiotherapy and consolidation tori-
palimab for bulky locally advanced non-small-cell lung cancer:
protocol for a randomized phase II trial (InTRist study). Front
Immunol [Internet]. 2024 [cited 2025 Jan 18];14. Available
from: https://pubmed.ncbi.nlm.nih.gov/38288117/

Mai HQ, Chen QY, Chen D, Hu C, Yang K, Wen J, et al.
Toripalimab Plus Chemotherapy for Recurrent or Metastatic
Nasopharyngeal Carcinoma: The JUPITER-02 Randomized
Clinical Trial. JAMA [Internet]. 2023 Nov 28 [cited 2025 Jan
18];330(20):1961-70. Available from: https://jamanetwork.
com/journals/jama/fullarticle/2812324

Zhang G, Yuan J, Pan C, Xu Q, Cui X, Zhang J, et al. Multi-
omics analysis uncovers tumor ecosystem dynamics during neo-
adjuvant toripalimab plus nab-paclitaxel and S-1 for esophageal
squamous cell carcinoma: a single-center, open-label, single-
arm phase 2 trial. EBioMedicine. 2023;1:90.

Chen R, Liu Q, Li Q, Zhu Y, Zhao L, Liu S, et al. A phase II
clinical trial of toripalimab combined with neoadjuvant chem-
oradiotherapy in locally advanced esophageal squamous cell
carcinoma (NEOCRTEC1901). EClinicalMedicine. 2023;1:62.

. Gao L, LuJ, Zhang P, Hong ZN, Kang M. Toripalimab com-

bined with docetaxel and cisplatin neoadjuvant therapy for
locally advanced esophageal squamous cell carcinoma: a single-
center, single-arm clinical trial (ESONICT-2). J Gastrointest
Oncol. 2022;13(2):478-87.

He W, Leng X, Mao T, Luo X, Zhou L, Yan J, et al. Toripali-
mab plus paclitaxel and carboplatin as neoadjuvant therapy in
locally advanced resectable esophageal squamous cell carci-
noma. Oncologist. 2022;27(1):E18-28.

Jiang N, Zhang J, Guo Z, Wu Y, Zhao L, Kong C, et al. Short-
course neoadjuvant radiotherapy combined with chemotherapy
and toripalimab for locally advanced esophageal squamous cell
carcinoma (SCALE-1): A single-arm phase Ib clinical trial. J
Immunother Cancer. 2024;12(1):e008229.

Wang ZX, Cui C, Yao J, Zhang Y, Li M, Feng J, et al. Toripali-
mab plus chemotherapy in treatment-naive, advanced esopha-
geal squamous cell carcinoma (JUPITER-06): A multi-center
phase 3 trial. Cancer Cell. 2022;40(3):277-288.¢e3.

Mantziari S, Farinha HT, Messier M, Winiker M, Allemann P,
Ozsahin EM, et al. Low-Dose Radiation Yields Lower Rates of
Pathologic Response in Esophageal Cancer Patients. Ann Surg
Oncol [Internet]. 2024 Apr 1 [cited 2025 Jan 23];31(4):2499—
508. Available from: https://link.springer.com/article/https://
doi.org/10.1245/s10434-023-14810-8

Luo Y, Mao Q, Wang X, YuJ, Li M. Radiotherapy for esopha-
geal carcinoma: dose, response and survival. Cancer Manag Res
[Internet]. 2017 Dec 29 [cited 2025 Jan 23];10:13-21. Avail-
able from: https://www.dovepress.com/radiotherapy-for-esoph


https://pubmed.ncbi.nlm.nih.gov/39668405/
https://pubmed.ncbi.nlm.nih.gov/39668405/
https://pubmed.ncbi.nlm.nih.gov/35020204/
https://pubmed.ncbi.nlm.nih.gov/35020204/
http://www.ncbi.nlm.nih.gov/pubmed/39720647
https://doi.org/10.1200/GO.24.00044
https://pmc.ncbi.nlm.nih.gov/articles/PMC7397362/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7397362/
https://doi.org/10.1245/s10434-023-14028-8
http://www.esmoopen.com/article/S2059702923000091/fulltext
http://www.esmoopen.com/article/S2059702923000091/fulltext
https://doi.org/10.1080/1744666X.2024.2368194
https://pubmed.ncbi.nlm.nih.gov/36375821/
https://www.cancer.gov/news-events/cancer-currents-blog/2024/fda-toripalimab-nasopharyngeal-cancer
https://www.cancer.gov/news-events/cancer-currents-blog/2024/fda-toripalimab-nasopharyngeal-cancer
https://www.cancer.gov/news-events/cancer-currents-blog/2024/fda-toripalimab-nasopharyngeal-cancer
http://www.frontiersin.org
https://pubmed.ncbi.nlm.nih.gov/38400933/
https://www.coherus.com/toripalimab-tpzi-pd-1/?utm_source=chatgpt.com
https://www.coherus.com/toripalimab-tpzi-pd-1/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC8789657/
https://pubmed.ncbi.nlm.nih.gov/38288117/
https://jamanetwork.com/journals/jama/fullarticle/2812324
https://jamanetwork.com/journals/jama/fullarticle/2812324
https://doi.org/10.1245/s10434-023-14810-8
https://doi.org/10.1245/s10434-023-14810-8
https://www.dovepress.com/radiotherapy-for-esophageal-carcinoma-dose-response-and-survival-peer-reviewed-fulltext-article-CMAR

Journal of Gastrointestinal Cancer

(2025) 56:148

Page110f12 148

25.

26.

27.

28.

29.

30.

31.

32.

ageal-carcinoma-dose-response-and-survival-peer-reviewed-
fulltext-article-CMAR

Yang W, Xing X, Yeung SCJ, Wang S, Chen W, Bao Y, et al.
Neoadjuvant programmed cell death 1 blockade combined with
chemotherapy for resectable esophageal squamous cell carci-
noma. J Immunother Cancer [Internet]. 2022 Jan 1 [cited 2025
Jan 23];10(1):e003497. Available from: https://jitc.bmj.com/conte
nt/10/1/e003497

Shen D, Chen Q, Wu J, LiJ, Tao K, Jiang Y. The safety and effi-
cacy of neoadjuvant PD-1 inhibitor with chemotherapy for locally
advanced esophageal squamous cell carcinoma. J Gastrointest
Oncol [Internet]. 2021 Feb 1 [cited 2025 Jan 23];12(1):1. Avail-
able from: https://pmc.ncbi.nlm.nih.gov/articles/PMC7944149/
Qin J, Xue L, Hao A, Guo X, Jiang T, Ni Y, et al. Neoadjuvant
chemotherapy with or without camrelizumab in resectable esopha-
geal squamous cell carcinoma: the randomized phase 3 ESCORT-
NEO/NCCESOI trial. Nature Medicine 2024 30:9 [Internet]. 2024
Jul 2 [cited 2025 Jan 23];30(9):2549-57. Available from: https://
www.nature.com/articles/s41591-024-03064-w

LiZC, Sun YT, Lai MY, Zhou YX, Qiu MZ. Efficacy and safety of
PD-1 inhibitors combined with chemotherapy as first-line therapy
for advanced esophageal cancer: A systematic review and net-
work meta-analysis. Int Inmunopharmacol [Internet]. 2022 Aug
1 [cited 2025 May 30];109. Available from: https://pubmed.ncbi.
nlm.nih.gov/35504202/

Tian JZ, Zhang L, Lin FY, He RJ, Tian WR, Yan L, et al. The effi-
cacy and safety of PD-1 inhibitors combined with chemotherapy
treatment for advanced esophageal cancer: a network meta-anal-
ysis. Front Med (Lausanne) [Internet]. 2024 Jan 10 [cited 2025
May 30];11:1515263. Available from: https://www.crd.york.ac.
uk/prospero/display_

Kojima T, Shah MA, Muro K, Francois E, Adenis A, Hsu CH,
et al. Randomized phase III KEYNOTE-181 study of pembroli-
zumab versus chemotherapy in advanced esophageal cancer.
Journal of Clinical Oncology [Internet]. 2020 Dec 10 [cited 2025
Jan 23];38(35):4138-48. Available from: https://ascopubs.org/
doi/https://doi.org/10.1200/JC0O.20.01888

Benefit of First-Line Pembrolizumab Plus Chemotherapy in
Esophageal Cancer Bolstered by Longer-Term Efficacy, Safety,
and QOL Data From KEYNOTE-590. Default Digital Object
Group [Internet]. 2022 Jan 27 [cited 2025 Jan 23]; Available from:
https://dailynews.ascopubs.org/do/https://doi.org/10.1200/ADN.
22.200824/abs/

Patruni S, Fayyaz F, Bien J, Phillip T, King DA. Immunother-
apy in the Management of Esophagogastric Cancer: A Practical
Review. JCO Oncol Pract [Internet]. 2022 Mar [cited 2025 Jan

33.

34.

35.

36.

37.

38.

23];19(3):107. Available from: https://pmc.ncbi.nlm.nih.gov/artic
les/PMC10022879/

Doki Y, Ajani JA, Kato K, Xu J, Wyrwicz L, Motoyama S, et al.
Nivolumab Combination Therapy in Advanced Esophageal
Squamous-Cell Carcinoma. New England Journal of Medicine
[Internet]. 2022 Feb 3 [cited 2025 Jan 23];386(5):449-62. Avail-
able from: https://www.nejm.org/doi/full/https://doi.org/10.1056/
NEJMoa2111380

Adv Pract Oncol J, Barnes Rogers B, Zawislak C, Wong V.
Management of Hematologic Adverse Events Associated With
Immune Checkpoint Inhibitors. J Adv Pract Oncol [Internet]. 2021
May 1 [cited 2025 Jan 23];12(4):392. Available from: https://pmc.
ncbi.nlm.nih.gov/articles/PMC8163252/

Jackson-Carroll N, Whisenant M, Crane S, Johnson C. Impact
of Immune Checkpoint Inhibitor Therapy on Quality of Life in
Patients With Advanced Melanoma: A Systematic Review. Cancer
Nurs [Internet]. 2023 Nov 16 [cited 2025 Apr 10]; Available from:
https://pubmed.ncbi.nlm.nih.gov/37976054/

Baxi S, Yang A, Gennarelli RL, Khan N, Wang Z, Boyce L,
et al. Immune-related adverse events for anti-PD-1 and anti-PD-
L1 drugs: systematic review and meta-analysis. BMJ [Internet].
2018 Mar 14 [cited 2025 Apr 10];360:793. Available from: https://
www.bmj.com/content/360/bmj.k793

Sullivan RJ, Weber JS. Immune-related toxicities of checkpoint
inhibitors: mechanisms and mitigation strategies. Nature Reviews
Drug Discovery 2021 21:7 [Internet]. 2021 Jul 27 [cited 2025 Apr
10];21(7):495-508. Available from: https://www.nature.com/artic
les/s41573-021-00259-5

Brahmer JR, Lacchetti C, Schneider BJ, Atkins MB, Brassil KJ,
Caterino JM, et al. Management of Immune-Related Adverse
Events in Patients Treated With Immune Checkpoint Inhibitor
Therapy: American Society of Clinical Oncology Clinical Practice
Guideline. J Clin Oncol [Internet]. 2018 Jun 10 [cited 2025 Apr
10];36(17):1714. Available from: https://pmc.ncbi.nlm.nih.gov/
articles/PMC6481621/

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer


https://www.dovepress.com/radiotherapy-for-esophageal-carcinoma-dose-response-and-survival-peer-reviewed-fulltext-article-CMAR
https://www.dovepress.com/radiotherapy-for-esophageal-carcinoma-dose-response-and-survival-peer-reviewed-fulltext-article-CMAR
https://jitc.bmj.com/content/10/1/e003497
https://jitc.bmj.com/content/10/1/e003497
https://pmc.ncbi.nlm.nih.gov/articles/PMC7944149/
https://www.nature.com/articles/s41591-024-03064-w
https://www.nature.com/articles/s41591-024-03064-w
https://pubmed.ncbi.nlm.nih.gov/35504202/
https://pubmed.ncbi.nlm.nih.gov/35504202/
https://www.crd.york.ac.uk/prospero/display_
https://www.crd.york.ac.uk/prospero/display_
https://doi.org/10.1200/JCO.20.01888
https://doi.org/10.1200/ADN.22.200824/abs
https://doi.org/10.1200/ADN.22.200824/abs
https://pmc.ncbi.nlm.nih.gov/articles/PMC10022879/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10022879/
https://doi.org/10.1056/NEJMoa2111380
https://doi.org/10.1056/NEJMoa2111380
https://pmc.ncbi.nlm.nih.gov/articles/PMC8163252/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8163252/
https://pubmed.ncbi.nlm.nih.gov/37976054/
https://www.bmj.com/content/360/bmj.k793
https://www.bmj.com/content/360/bmj.k793
https://www.nature.com/articles/s41573-021-00259-5
https://www.nature.com/articles/s41573-021-00259-5
https://pmc.ncbi.nlm.nih.gov/articles/PMC6481621/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6481621/

148 Page 12 of 12 Journal of Gastrointestinal Cancer (2025) 56:148

Authors and Affiliations

Mostafa A. Khalifa' - Marafi Jammaa Ahmed? - Hashim Talib Hashim? . Aya Ahmed Shimal® - Ahmad Omar Saleh® -
Salma Allam® - Elian Khalafalla Awadalla’ - Hadeel Basheer Bin Saud® - Jubran Khaled Alzedaar® - Ali Dway'° -
Roaa Abdultawab'" - Asala Hussein Al-hadrawi'? - Mohammedbagqer Ghuraibawi'3

< Marafi Jammaa Ahmed Mohammedbager Ghuraibawi
marafi.ahmed99 @gmail.com bageraliali4 @ gmail.com

Mostafa A. Khalifa )

mostafakhalifa282 @ gmail.com Faculty of Medicine, Cairo University, Cairo, Egypt

Faculty of Medicine, Bahri University, Khartoum, Sudan

Hashim Talib Hashim

hashim.h.t.h@gmail.com 3 College of Medicine, University of Warith Al-Anbiyaa,

Aya Ahmed Shimal Karbala, Iraq

ayaahmedshimal2006 @ gmail.com 4 College of Medicine, University of Baghdad, Baghdad, Iraq

Ahmad Omar Saleh > The University of Jordan, Amman, Jordan

Ahmadomarl’7713@gmail.com 6 Faculty of Medicine, Galala University, Suez, Egypt

Salma Allam 7 College of Medicine, University of Khartoum, Khartoum,

Salma.allam@gu.edu.eg Sudan

Elian Khalafalla Awadalla 8 .. . . . .

Eliankhalafalla@gmail.com E?g;lellty of Medicine, University of Benghazi, Benghazi,

ﬁf;ig?;i??e@r Brlr:laﬁa;odm 9 College of Medicine, 21 September University for Medical
£ ’ and Applied Sciences, Sanaa, Yemen

..lubran Khaled Alzedae}r 10 Faculty of Medicine, Al-Andalus University for Medical

jubrankalzedaar @ gmail.com Sciences, Tartus, Syria

Ali Dway 1 .. . I .

dwayali10@gmail.com Faculty of Medicine, Ain Shams University, Cairo, Egypt

12 - L .
Roaa Abdultawab College of Medicine, University of Kufa, Najaf, Iraq

Roaaabdultawab @gmail.com College of Medicine, University of Warith Al-Anbiyaa,

Asala Hussein Al-hadrawi Karbala, Iraq

asalaalhadrawi @ gmail.com

@ Springer


https://www.researchgate.net/publication/393474481

	Toripalimab in Esophageal Cancer: A Systematic Review and Meta-Analysis
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methodology
	Data Sources & Search Strategy
	Eligibility Criteria
	Study Selection
	Data Extraction
	Data Synthesis and Outcome Measures
	Risk of Bias Assessment
	Certainty Assessment
	Statistical Analysis

	Results
	Search Results and Study Selection
	Baseline Characteristics of the Included Studies
	Risk of Bias Assessment
	Outcomes
	Treatment Efficacy and Surgical Outcomes:

	Survival Metrics
	Adverse Events

	Discussion
	Limitations
	Future Research Recommendations
	Conclusion
	Acknowledgements 
	References


