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Abstract

Background: Treatment options for advanced gastric esophageal cancer are quite limited. Chemotherapy is unavoidable at certain
stages, and research on targeted therapies has mostly failed. The advent of immunotherapy has brought hope for the treatment of
advanced gastric esophageal cancer. The aim of the study was to analyze the safety of anti-PD-1/PD-L| immunotherapy and the
long-term survival of patients who were diagnosed as gastric esophageal cancer and received anti-PD-|/PD-L| immunotherapy.

Method: Studies on anti-PD-1/PD-L| immunotherapy of advanced gastric esophageal cancer published before February I, 2020
were searched online. The survival (e.g. 6-month overall survival, |2-month overall survival (OS), progression-free survival (PFS),
objective response rates (ORR)) and adverse effects of immunotherapy were compared to that of control therapy (physician’s
choice of therapy).

Results: After screening 185 studies, 4 comparative cohort studies which reported the long-term survival of patients receiving
immunotherapy were included. Compared to control group, the 12-month survival (OR = 1.67,95% CI: 1.31 to 2.12, P < 0.0001)
and 18-month survival (OR = 1.98, 95% CI: 1.39 to 2.81, P = 0.0001) were significantly longer in immunotherapy group. The
3-month survival rate (OR = 1.05, 95% CI: 0.36 to 3.06, P = 0.92) and 18-month survival rate (OR = 1.44, 95% CI: 0.98 to 2.12,
P = 0.07) were not significantly different between immunotherapy group and control group. The ORR were not significantly
different between immunotherapy group and control group (OR = 1.54, 95% CI: 0.65 to 3.66, P = 0.01). Meta-analysis pointed
out that in the PD-L| CPS >10 sub group population, the immunotherapy could obviously benefit the patients in tumor response
rates (OR = 3.80, 95% CI: 1.89 to 7.61, P = 0.0002).

Conclusion: For the treatment of advanced gastric esophageal cancer, the therapeutic efficacy of anti-PD-1/PD-L| immu-
notherapy was superior to that of chemotherapy or palliative care.
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Introduction

Gastric esophageal cancer is anatomically subdivided into
tumors of the stomach, esophagus, and tumors of the gastro-
esophageal junction (GEJ). Globally, gastric esophageal cancer
is one of the main causes of death. According to the estimated
numbers of new cases of invasive cancer in the United States in
2019, the new number of esophageal cancer cases will reach to
17650, and the number of gastric cancer cases will be 27510."

The clinical symptoms of early esophageal cancer are not
obvious. Most patients with esophageal cancer are locally
advanced or have distant metastases at the time of diagnosis.
According to a study from the Surveillance, Epidemiology, and
End Results (SEER) database, the median overall survival of
esophageal cancers was 9 months with an overall 5-year sur-
vival rate of 15.5% in USA population from 1970 to 2000.” The
advanced disease also reached 40% of patient when diag-
nosed.>* As for gastric cancer, it has been reported that one
third of patients were diagnosed with advanced disease at ini-
tial diagnosis, meaning no chance for radical surgery.*>
Because advanced esophageal and gastric cancers have lost the
opportunity for surgical treatment, systemic therapy (che-
motherapy or targeted therapy) is mainly used.®® However, the
effects of chemotherapy and targeted therapy have been lim-
ited, and the recurrence rate and metastasis rate are high, result-
ing in poor overall prognosis for patients with gastric cancer
and esophageal cancer, with a 5-year survival rate of 15% to
25%. Based on the above treatment situation, targeted drugs
have been tried in gastroesophageal cancer in recent years.
EGFR has been shown to be up-regulated in 30-90% of eso-
phageal cancer patients’ and 27%-64% of gastric cancer
patients,'® respectively. However, all the clinical trials of
monoclonal antibody and tyrosine kinase inhibitors targeted
to EGFR did not gave us the positive outcome, such as cetux-
imab,“’12 panitumumalb,13 nimotuzurnab,14 gefitinib and erlo-
tinib.'*>!'® Trastuzumab and ramulizumab have clear efficacy in
adenocarcinoma, but lack of clinical evidence in esophageal
squamous cell carcinoma.

The application of new immunotherapy agents in gastric
esophageal cancer opens a new chapter of prognosis. Malignant
tumors have the characteristic of evading immune surveillance,
and the mechanism is derived from the lack of antigen expres-
sion of tumor cells or the establishment of an immune tolerance
environment. Although gastrointestinal tumors are not tradi-
tionally immunogenic malignancies, several studies have con-
firmed that the number of infiltrating lymphocytes surrounding
tumors is closely related to tumor progression and prognosis.'””
' In recent years, immune checkpoint inhibitors developed for
the programed death receptor 1 / programed death ligand 1
(PD-1/PD-L1) signaling pathway has been used in melanoma,
non-small cell lung cancer (NSCLC), and digestive system
tumors.**** Compared to traditional treatment, the continuous
treatment response brought by anti-PD-1 treatment is very
“amazing.” Therefore, anti-PD-1 immunotherapy is a promis-
ing new direction for gastrointestinal tumors. In this meta-
analysis and literature review, we tried to analyze the safety

of the anti-PD-1/PD-L1 immunotherapy in gastric esophageal
cancer and the survival of patients comprehensively.

Methods

Literature Search Strategy

The current systematic review and meta-analysis were con-
ducted according to the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) statement.?® Initial
screening was performed independently by 2 authors indepen-
dently. We screened the PubMed, Embase, and the Cochrane
database of systematic reviews from inception to February
2020 for meta-analyses or systematic reviews of observational
studies investigating effects of the anti-PD-1/PD-L1 immune
checkpoint therapy in stomach esophagus cancer. The search
terms utilized for anti-PD-1/PD-L1 immune checkpoint therapy
versus control therapy in stomach esophagus cancer included
“esophagogastric junction carcinoma,” “EJC,” “esophageal
cancer,” “gastric cancer,” “immunotherapy” and “PD-1.” By
fully reading the title and abstract, we have eliminated duplicate
literatures. For the rest of the literatures, we read the full-text to
assess the eligibility. In addition, we also manually searched
related references by literature for other potential related articles.

Inclusion and Exclusion Criteria

Studies were included if the studies compare the therapeutic
efficacy and complications of patients receiving anti-PD-1/PD-
L1 immune checkpoint therapy or other therapy. The studies
should meet the following criteria: (1) randomized clinical
trials; (2) metastatic or advanced adenocarcinoma of the sto-
mach esophagus; (3) after first-line therapy, and (4) compara-
ble data of overall survival (OS), progression-free survival
(PFS), objective response rate (ORR) and side effects was
available. Excluded were articles reporting the clinical trial was
designed for first-line therapy or perioperative treatment, the
immunotherapy was combined with chemotherapy or doublet,
articles lack of survival data or adverse effects, literatures of
review type, and articles in non-English languages.

Assessment of the Randomized Clinical Trials Quality

The modified Jadad scale was used to assess the quality of the
included studies.>*** The scale focuses on the 4 factors: (1)
randomization, (2) generation of random sequences, (3) blinding,
and (4) withdrawals and dropouts. Evaluation of the literatures
was scored independently by 2 authors. Generally, 1-3 points are
considered low quality and 4-7 points are considered high.

Data Extraction Method

Two authors independently extracted the data from the
included studies. The information included the following out-
comes: name of trial, publication time and research period,
design of the trial, immunotherapy methods, control therapy,
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Figure |. Flow diagram depicting the strategies of systematic review and meta-analyses.

and sample size), the therapeutic efficacy (overall survival and
progression-free survival), and related side effects.

Statistical Analysis

The meta-analysis was conducted according to the Cochrane
handbook for systematic reviews of interventions, and the for-
est figure were performed using Review Manager 5.3 software
(The Cochrane Collaboration, Oxford, UK). In the current
study, all the categorical variables were discontinuous. Forest
plots were drawn by Review Manager 5.3 software automati-
cally. Odds ratio (OR), P value and 95% confidence intervals
(CI) were used to assess whether the differences in results were
significant. It was used to assess the multivariate HRs and to
obtain summary HRs to compare the PFS and OS, P value less
than 0.05 was considered as significant. For heterogeneity eva-
luation, we used the I? to evaluate the included studies. If the I
was lower than 50 percents, the statistical analysis was consid-
ered as no significant heterogeneity; if the I* was higher or
equal to 50 percents, the statistical analysis was considered
as heterogeneity. Calculation mode was switched between
fixed-effects model (FEM) and random-effects model (REM).
If there was no significant heterogeneity, FEM was used; oth-
erwise, REM would be used to handle the data.

Results

Search Results

Flow diagram (Figure 1) showed the literature screening pro-
cess for this study. We totally identified 219 studies from

online database and manually search. After rough screening,
117 duplications articles were excluded and 102 studies left for
further search. Next, the titles and abstracts of every article
were further screened thoroughly in 35 studies. Additionally,
14 articles were found that there were no comparable data of
anti PD-1 therapy and control group and were excluded, 8
studies were excluded because the inconsistent purpose, 9 stud-
ies were excluded due to lack of full text or the comparative
data. Finally, 4 randomized clinical studies reporting the sur-
vival and complications of advanced gastric esophageal cancer
patients who were assigned to immunotherapy or control
group.?*?° The basic characteristics of the included clinical
trials were summarized in Table 1.

The Methodological Quality

All of the included clinical trials were randomized, prospective
and multicenter designed. The result showed acceptable quality
(Jadad score >4) for all of the included studies. Two trials
reached 7 stars and the other 2 trials reached 5 stars. The details
of the assessment are shown in Table 2.

The Long-Term Survival of Patients With Imnmunotherapy

The survival data of patients who underwent immunotherapy or
other therapies for advanced gastric esophageal cancer patients
was showed in Table 3. The 6-month, 12-month and 18-month
OS rate of patients were recorded in all studies. Besides, these
studies also reported the PFS data. Figure 2 represented the
meta-analysis of OS rates after data integration. Immunotherapy
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Table I. Published Articles Reporting on Immunotherapy Versus Chemotherapy or Placebo for the Treatment of Advanced Gastric Esophageal

Cancer.
Year (study Study No.of
Clinical trial period) design patients Included patients Immunotherapy group Control group
JAVELIN Gastric 2018/(2015-2017) P, M 371 metastatic GC/GEJC avelumab 10 mg/kg, every physician’s choice of
300 2 weeks chemotherapy

KEYNOTE-061  2018/(2015-2016) P, M 592 metastatic GC/GEJC pembrolizumab 200 mg, standard-dose paclitaxel
every 3 weeks

ATTRACTION-2 2017/(2014-2016) P,M 493 metastatic GC/GEJC Nivolumab 3 mg/kg, every placebo
2 weeks

KEYNOTE-181 NA P,M 628 metastatic GEJC/EC pembrolizumab physician’s choice of

200 mg, every 3 weeks chemotherapy

P Prospective; M Multicentre; GC Gastric cancer; GEJC Gastro-esophageal junction cancer; EC Esophageal cancer; NA Not available.

Table 2. The Jadad Scale.

Clinical trails JAVELIN Gastric 300 KEYNOTE-061 ATTRACTION-2 KEYNOTE-181
Radomlization 2 2 2 2
Concealment of allocation 0 2 2 0
Double blinding 2 2 2 2
Withdrawals and dropouts | | | I
Jadad score® 5 7 7 5

Note: *Methodological quality of meditative movements studies reviewed using Jadad scoring criteria. Ttotal score is 7. Score | to 3 considered as low quality;

score 4 to 7 considerd as high quality.

Table 3. Survival of Patients Who Underwent Immunotherapy or Other Therapy for Advanced Gastric Esophageal Cancer Patients.

6-month OS [12-month OS [8-month OS 3-month PFS 12-month PFS  Median OS  Median PFS
Clinical trial Groups rate(%) rate(%) rate(%) rate (%) rate (%) (month) (month)
JAVELIN Gastric Immunotherapy 41% 8.1% 0.0% 19.1% 1.1% 4.6 1.4
300 group
Control group 45% 4.8% 0.0% 39.2% 1.1% 5.0 27
KEYNOTE-061  Immunotherapy 58.2% 40% 26% 45% 14% 9.1 1.5
group
Control group 65.3% 27% 15% 70% 9% 83 4.1
ATTRACTION-2 Immunotherapy 46.1% 26.2% 16.2% 30.5% 7.6% 5.26 1.6l
group
Control group 34.7% 10.9% 5.0% 10.5% 1.5% 4.14 1.45
KEYNOTE-181  Immunotherapy 56% 32% 18.5% 55% 12% 7.1 2.1
group
Control group 58% 24% 9.2% 38% 10% 7.1 34

OS overall survival; PFS progression-free survival.

group was not significantly differed with control group in the
6-month OS rates (Figure 2A) (OR = 1.01,95% CI: 0.75 to 1.35,
P = 0.96). Next, compared to control group, the 12-month sur-
vival (OR = 1.67,95% CI: 1.31 t0 2.12, P <0.0001) (Figure 2B)
and 18-month survival (OR = 1.98, 95% CI: 1.39 to 2.81,
P = 0.0001) (Figure 2C) were significantly longer in immu-
notherapy group. Analysis of the data of PFS revealed that the
3-month survival rates (OR = 1.05, 95% CI: 0.36 to 3.06, P =
0.92) (Figure 3A) and 18-month survival rates (OR = 1.44, 95%
CI: 0.98 to 2.12, P = 0.07) (Figure 3B) were not significantly
different between immunotherapy group and control group.

The Confirmed Responses Rates of Patients With
Immunotherapy and Subgroup Analysis

The second endpoint of this study was objective response rate
(ORR), the percentage of patients whose tumors have shrunk to
a certain amount and maintained for a certain period of time,
including complete and partial response rates. All the 4 studies
recorded the data of ORR. Meta-analysis of ORR was showed
in Figure 4A. The result showed that the ORR were not signif-
icantly different between the immunotherapy group and control
group (OR = 1.54, 95% CI: 0.65 to 3.66, P = 0.01).
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Immunotherapy group  Control group

Study or Subgroup Events Total Events

ATTRACTION-2 141 330 53 163 24.4%
JAVELIN Gastric 300 71 185 73 186 23.1%
KEYNOTE-061 114 196 130 199  23.6%
KEYNOTE-181 176 314 181 314 28.9%
Total (95% CI) 1025 862 100.0%
Total events 502 437

Heterogeneity: Tau®= 0.05; Chi*= 7.07, df= 3 (P = 0.07); F=58%
Test for overall effect: Z=0.05 (P = 0.96)

B

Testfor overall effect Z=4.13 (P < 0.0001)

C

Testfor overall effect Z= 3.80 (P = 0.0001)

Total Weight M.H, Random, 95% CI

Immunotherapy group  Control group Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
ATTRACTION-2 38 330 10 163 11.5% 1.99(0.97,4.11] !
JAVELIN Gastric 300 15 185 9 186  8.0% 1.74[0.74,4.07] ]
KEYNOTE-061 78 196 54 199 31.3% 1.77 [1.16,2.71] —a—
KEYNOTE-181 101 314 75 314 493%  1.51[1.06,2.15) -
Total (95% CI) 1025 862 100.0% 1.67 [1.31, 2.12]

L 2

Total events 232 148
Heterogeneity: Chi*= 0.62, df= 3 (P = 0.89); F= 0% lﬂ o1 011 3 1"0 1[|u'l

Immunotherapy group  Control group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
ATTRACTION-2 5 330 3 163 86%  0.82[0.19, 3.48) -
JAVELIN Gastric 300 0 185 0 186 Mot estimable
KEYNOTE-061 39 196 23 199 39.8%  1.90[1.08,3.32 —
KEYNOTE-181 58 314 29 34 51.5% 2.23[1.38,3.599] ——
Total (95% CI) 1025 862 100.0%  1.98[1.39,2.81)] L 4
Total events 102 55
Heterogeneity: Chi*=1.68, df= 2 (P = 0.43); F=0% a o1 qu 3 150 1ua=

Odds Ratio Odds Ratio

M-H, Random, 95% CI

1.55[1.04, 2.30)
0.96 [0.63, 1.46)
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Figure 2. Forest plot of the overall survival rates: (A) 6-month survival rates. (B) |2-month survival rates (C) 18-month survival rates.
Horizontal lines represent 95% confidence intervals (Cls). M-H, Mantel-Haenszel; df, degrees of freedom.

Next, we evaluated the ORR in PD-L1 CPS >10 subgroup
population (Figure 4B). Only KEYNOTE 061 and KEYNOTE
181 trails reported the related data.”* Meta-analysis pointed
out that in the PD-L1 CPS >10 sub group population, the
immunotherapy could significantly benefit the patients in
tumor response rate (OR = 3.80, 95% CI: 1.89 to 7.61, P =
0.0002).Unfortunately, we lack data of ORR in the subgroup
population with PD-1 CPS less than 10.

The Safety Evaluation of Anti-PD-1/PD-L1
Immunotherapy

The main adverse effects data were extracted from included trials
and were summarized in Table 4. Common side effects reported
in the clinical trials including fatigue, decreased appetite, nausea,
diarrhea, anemia, alopecia, neuropathy peripheral, and elevated
ALT/AST/GGT. Severe adverse events were defined as adverse
events of grade >3. In our meta-analysis, the data integration

showed that the occurrence of adverse effects was fewer in immu-
notherapy group compared with control group, no matter the all
grades adverse effects (OR = 0.43, 95% CI: 0.33 to 0.57, P <
0.0001) (Figure 5A) or severe adverse events (OR = 0.70, 95%
CI: 0.56 to 0.87, P < 0.0001) (Figure 5B).

Publication Bias

In order to detect the publication bias, the funnel plot of the
studies reporting a 6-month OS rate was generated (Figure 6).
Visually inspect the shape of the funnel chart, which showed
that the funnel chart was relatively symmetrical and normally
distributed. From the funnel plot, no obvious publication bias
was appeared in current study.

Sensitivity Analysis

We used different models to analyze the same results for the
included studies (The long-term survival of patients with
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Heterogeneity: Tau®=1.13; Chi*= 71.97, df= 3 (P < 0.00001); F= 96%
Testfor overall effect: Z=010 (P=0.92)

B

Testfor overall effect: Z=1.83 (P = 0.07)

Immunotherapy group  Control group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ATTRACTION-2 101 330 17 163 24.5% 3.79[2.18, 6.59] —u—
JAVELIN Gastric 300 28 185 51 186 24.7% 0.47 [0.28,0.79) —
KEYNOTE-061 88 196 139 1899 25.2% 0.35(0.23,0.53] -
KEYNOTE-181 173 314 120 314 25.6% 1.98[1.44, 2.73] -
Total (95% CI) 1025 862 100.0% 1.05 [0.36, 3.06]
Total events 390 327

Immunotherapy group  Control group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
ATTRACTION-2 8 330 2 163  B.0% 2.00(0.42,9.53] —
JAVELIN Gastric 300 2 185 2 186  4.6% 1.01[0.14,7.21]
KEYNOTE-061 25 196 15 199 30.0% 1.79[0.91,3.52] T
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Total events 70 48
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Figure 3. Forest plot of the progression-free survival rates: (A) 3-month PFS rates. (B) |8-month PFS rates. Horizontal lines represent 95%
confidence intervals (Cls). M-H, Mantel-Haenszel; df, degrees of freedom.
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Test for overall effect Z= 3.76 (P = 0.0002)

Immunotherapy group  Control group Odds Ratio Odds Ratio
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ATTRACTION-2 30 268 0 131 T.7T%  33.63([2.04,554.49) 4
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Immunotherapy group  Control group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
KEYNOTE-061 13 53 5 55 41.0%  3.25[1.07,9.88] —
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Total events 36 12
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Figure 4. Forest plot of the objective response rates: (A) Objective response rates in all included patients. (B) Subgroup analysis of objective
response ratesin PD-L| CPS expression >10 patients. Horizontal lines represent 95% confidence intervals (Cls). M-H, Mantel-Haenszel; df,

degrees of freedom.

immunotherapy) (Figure 7). For the data previously analyzed
using the random effects model, we adopted the fixed effects
model; conversely, for the data previously analyzed using the
fixed effects model, we adopted the random effects model

analysis. After using different model analysis, compared with
the previous Meta analysis results, the results did not change
much, indicating that the sensitivity of this study is low and the
results are more robust and reliable.
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Immunotherapy Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% CI M-H, Random, 95% CI
ATTRACTION-2 141 330 43 163 17.3% 2.08(1.38,3.14) —
JAVELIN Gastric 300 30 185 131 186 351% 0.40[0.26, 0.61) ——
KEYNOTE-061 155 196 232 199 Mot estimahle
KEYNOTE-181 202 314 265 314 476% 0.42[0.29, 0.60) &
Total (95% Cl) 1025 862 100.0%  0.70[0.56, 0.87] L 2
Total events 588 661 . . . .
Heterogeneity. Chi®= 41.44, df= 2 (P < 0.00001); F=95% '13.01 IJT1 1 110 100‘
Testfor overall effect: 2= 3.22 (P = 0.001) Favours [Immunotherapy] Favours [Control]
B
Immunotherapy Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% Cl M-H, Random, 95% CI
ATTRACTION-2 34 330 7 163  36% 256 [1.11,5.91)] —
JAVELIN Gastric 300 17 185 56 186 21.8% 0.23[0.13,0.432) —
KEYNOTE-061 42 196 96 199 321% 0.29(0.19, 0.45) ——
KEYNOTE-181 57 34 121 34 425%  0.35(0.25,051) —&
Total (95% CI) 1025 862 100.0%  0.39[0.31,0.49] L 4
Total events 150 280
Heterageneity: Chi*= 24.16, df= 3 (P < 0.0001); = 88% =u.n1 0?1 3 11'0 1uu=
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Figure 5. Forest plots of the treatment-associated adverse effects: (A) All grades adverse effects. (B) Adverse effects of grade >3. Horizontal
lines represent 95% confidence intervals (Cls). M-H, Mantel-Haenszel; df, degrees of freedom.
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Figure 6. Funnel plot for publication bias.

Discussion

The immune checkpoint signaling pathway is mainly com-
posed of CTLA-4 pathway and PD-1/PD-L1 pathway.*® PD-1
is a negative costimulatory receptor mainly expressed on acti-
vated T cells, which binds to its ligands PD-L1 and PD-L2
After inhibiting the function of effect or T cells, many types
of tumor cells can increase the expression of PD-L1 to achieve
the purpose of immune escape. At present, a variety of targeted
drugs targeting the PD-1/PD-L pathway have successfully
entered clinical trials.’' Some drugs including nivolumab and
pembrolizumab have been approved by the FDA for marketing,

and have obtained corresponding indications in melanoma and
non-small cell lung cancer.>** In the field of gastric cancer, a
number of clinical studies are currently underway or com-
pleted.?”-*® This study evaluated the role of related targeted
drugs targeting PD-1/PD-L1 pathway in gastroesophageal can-
cer through meta-analysis. In review of 4 randomized con-
trolled trials, we investigated the prognostic value and safety
of anti-PD-1/PD-L1 immunotherapy in metastatic gastroeso-
phageal cancer, based on the relationship with OS, PFS, ORR
and side effects. We found that the anti-PD-1/PD-L1 immu-
notherapy could bring benefits for long-term survival, with less
adverse side effects.

The aim of immunotherapy is empowering the body’s nat-
ural immune response by facilitating the targeting and destruc-
tion of cancer cells.’ Several studies have reported that the
engagement of PD-1 receptor and its ligand PD-L1 could
down-regulate T-cell mediated immune responses.>>~” Cancer
cells are known to evade host immune system defense by acti-
vating the PD-1 / PD-L1. With such a theoretical basis, some
early preclinical studies applied PD-1/PD-L1 inhibition as a
potential mechanism for cancer immunotherapy.®®** Anti-
PD-1/PD-L1 treatment, also known as checkpoint inhibition,
has recently been particularly popular in many tumor treatment
fields.*>*

This study focused on the safety and efficacy of immune
checkpoint inhibitors in gastroesophageal cancer. Because of
the non-specific symptoms in the early stage, gastric esopha-
geal cancer patients are often diagnosed with advanced disease
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Figure 7. Sensitivity analysis results. Different analysis model used in Forest plot of the overall survival rates: (A) 6-month survival rates. (B) 12-
month survival rates (C) 18-month survival rates. Horizontal lines represent 95% confidence intervals (Cls). M-H, Mantel-Haenszel; df, degrees

of freedom.

and the comprehensive treatment is not effective. Currently,
clinical studies on immune checkpoint inhibitors in gastric
esophageal cancer have been widely launched worldwide.
CheckMate-032 was a phase I / II study of PD-1 inhibitor
nivolumab monotherapy or combined with ipilimumab in
advanced gastric cancer, esophageal cancer, and esophagogas-
tric junction cancer patients that failed previous chemother-
apy.** The ORR in the nivolumab monotherapy group was
14%, and the 1-year survival rate was 35%. KEYNOTE-012
explored the pembrolizumab monotherapy in patients with pos-
itive PD-L1 expression who failed multi-line treatment, the
ORR reached 22% and the median OS was 11 months, with a
tolerable adverse effect.*” In this meta-analysis, we altogether
analyzed 4 randomized, open-label, phase 3 studies. The
KEYNOTE-061 study results showed that pembrolizumab was

not superior with second-line chemotherapy in OS for
advanced gastric or gastro-oesophageal junction cancer (9.1
months vs 8.3 month, 95% CI 0.66-1.03).>” The JAVELIN
Gastric 300 also gave out a negative conclusion that single-
agent avelumab could not benefit the patients in the third-line
setting compared with chemotherapy (OS 4.6 vs 5.0 months,
95% CI 0.9-1.4).® On the other hand, ATTRACTION-02
showed that compared to the placebo group, nivolumabcould
reduced the risk of death by 38% in advanced gastric or gastro-
oesophageal junction cancer; the 2-year OS rate was 3 times
that of the placebo group. Based on the results of the
ATTRACTION-02 study, nivolumab was approved for the
treatment of advanced gastric cancer that progresses after stan-
dard chemotherapy in Japan, Korea, Singapore, Taiwan, China
and other regions.’® Based on the results of current clinical
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studies, the efficacy of immunotherapy in the post-line treat-
ment of gastroesophageal cancer is controversial. Our meta-
analysis concluded that the immunotherapy group was superior
to the control group in terms of long-term survival. The 6-
month OS rates between immunotherapy and control group
were not significantly different, but the immunotherapy group
was superior in the 12-month and the 18-month OS rate. Cur-
rent researches showed that the role of immunotherapy in the
treatment of advanced gastric esophageal cancer was still con-
troversial. Different PD-1 /PD-L1 inhibitors appeared to have
inconsistent effects in different studies. Therefore, it is also one
of the clinical research hotspots to find the superior population
of immunotherapy. The results of the Phase II study of
KEYNOTE-158 reported by the French National Research
Center Marabelle et al. demonstrated the clinical benefit of
pembrolizumab among patients with previously treated unre-
sectable or metastatic non-colorectal cancer with high micro-
satellite instability (MSI-H)/ DNA mismatch repair (AMMR).*®
Patients with dAMMR have a high somatic mutation rate, which
means a high tumor mutation load (TMB). This high mutation
load results in a large number of neoantigens. The cancer-
specific neoantigens can generate antitumor cytotoxic T-cells
inside tumors.*’"** We found that the general population in our
study did not benefit from immunotherapy in respect of ODD.
Due to the limited available data, we only performed a sub-
group analysis on the ORR based on PD-L1 expression (CPS
>10). The result showed that the immunotherapy could obvi-
ously benefit the patients in tumor response rates (OR = 3.80,
95% CI: 1.89 to 7.61, P = 0.0002). As we all know, not all the
patients are sensitive to immunotherapy. Which one could be
the best marker to evaluate the efficacy of immunotherapya-
mongPD-1/PD-L1 expression, AMMR, and TMB? A number of
meta-analyses have suggested that the expression level of PD-
Llmay represent a poor prognostic marker in gastrointestinal
cancer.”*>? More large-scale multicenter clinical studies are
needed to confirm it in the future.

Our study also analyzed the adverse effects between immu-
notherapy and control group. In terms of adverse reactions,
immunotherapy has obvious advantages. Regardless of overall
adverse reactions or severe adverse reactions, the incidence in
the immunotherapy group decreased significantly. Antitumor
chemotherapeutic drugs used in clinical practice have various
degrees of toxic and side effects, and some serious toxic side
effects are directly related with the dose or use of drugs. The
toxic side effects of chemotherapy drugs are mainly blood cell
reduction (white blood cells, platelets, hemoglobin, granulo-
cytes, etc.), gastrointestinal reactions (nausea, vomiting, diar-
rhea, and constipation), abnormal liver function, abnormal
renal function, cardiac toxicity, abnormal neurological func-
tion, etc.>*>> Compared to traditional chemotherapy, immu-
notherapy has generally less side effects. However, a series
of side effects brought by immunotherapy have a uniform
name, called “immune-related adverse events, irAE.” IrAE has
just begun to be recognized by clinicians and we lack experi-
ence in even finding and handling. In most clinical studies,
these side effects are graded 1 to 2, usually within the range

that patients can tolerate, and many of them are transient side
effects. And most of these reactions did not need special treat-
ment; even if they need to be treated, they can recover quickly
after simple symptomatic treatment. More importantly, these
side effects do not affect the effectiveness of the treatment.”*>’

This study also has some limitations. As the data of TMB,
MSI and TCR diversity could not be extracted from the
included literature; in-depth analysis was not possible in this
regard. In the future, it is hoped that a more in-depth stratified
analysis can be conducted to identify the groups who benefit
from immunotherapy.

Conclusion

In the current study, we revealed that, for the treatment of
advanced gastric esophageal cancer, the therapeutic efficacies
of anti-PD-1/PD-L1 immunotherapy were superior to that of
chemotherapy or palliative care, given the result that the long-
term survival rates were significantly higher. Besides, the PD-
L1 expression CPS >10 subgroup patients seemed to benefit
more significantly than the total population. The side effects
incidence rates were lower in the immunotherapy group. Our
results suggested that anti-PD-1/PD-L1 immunotherapy could
be the new choice after first-line chemotherapy in second-line
or later management for advanced gastric esophageal cancer
patients. Due to the small number of cases included in this
study, large sample RCTs is still needed.
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