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Abstract: Most gastric cancer and gastroesophageal junction carcinoma (GEJ) patients are already in the
advanced stage at the time of diagnosis. Thus, the probability of radical gastrectomy is low, and surgical
treatment alone has a poor prognosis due to the high recurrence rate. In order to reduce the recurrence and
distant metastasis after surgery, there have been many attempts made to improve the perioperative treatment
of advanced localized gastric cancer, but no uniform criteria exist. Over recent years, immunotherapy has
revolutionized cancer treatment, and immune checkpoint inhibitors (ICIs) have shown excellent efficacy
across various types of tumors, becoming a potential treatment after surgery, chemotherapy, radiotherapy,
and targeted therapy. However, the efficacy of single-agent ICIs for gastric cancer is still unsatisfactory. As
comprehensive, chemotherapy-based treatment has become the standard care for locally advanced gastric
cancer, exploring combination treatment with immune checkpoint inhibitors (ICIs) may be valuable to
improving survival outcomes. Here, we report a 66-year-old male with dysphagia diagnosed with GEJ and
was defined as clinical stage (cT4N2MO0) and Siewert type II, characterized as mismatch repair proficient
(pMMR) and programmed cell death ligand-1 (PD-L1) negative; surprisingly, with anti-PD-1 antibody plus
SOX (S-1: a combination of tegafur, gimeracil, and oteracil+ oxaliplatin) as perioperative therapy, the patient
achieved pathological complete remission (pCR), which indicates that the addition of ICIs to chemotherapy
as a perioperative comprehensive treatment might provide a promising strategy option for GE]J. In addition,

we review the current status of perioperative comprehensive treatment, in hope that this may provide some

reference value for clinical decision-making.
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Introduction

Gastric cancer remains a major cause of cancer-related
mortality and incidence, with more than 1 million new
cases and almost 800,000 deaths occurring in 2018, not only
making it the fifth most common cancer, but also the third
leading source of cancer-related mortality worldwide (1).
In China, according to a retrospective study of 2015, the
age-standardized 5-year relative survival for all cancers was
30.9%, while that of gastric cancer was 27.4% (2). As gastric
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cancer is rarely detected early, the morbidity and mortality
rates are significantly high, with the 5-year survival rate of
most countries fluctuating between 20% and 40% (3,4).
The treatment modalities for locally advanced gastric
cancer and gastroesophageal junction (GEJ) carcinoma vary
regionally. Europe emphasizes perioperative chemotherapy,
North America advocates postoperative synchronization
chemoradiotherapy, while Asia prefers D2 radical surgery

combined with postoperative adjuvant chemotherapy,
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with surgery remaining a curative treatment in the world.
A variety of treatment methods, such as neoadjuvant,
adjuvant, and perioperative regimens, including different
chemotherapy and radiotherapy combinations, are used
as multimodality treatments to reduce local and distant
recurrence after gastrectomy and to improve survival rates.
However, the optimal systemic strategy for gastric cancer/
GE]J has not been standardized. There were different
treatment modalities of neoadjuvant combination therapy,
such as combined thymalin, targeted drugs or hyperthermic
intraperitoneal perfusion chemotherapy (5-10). According
to previous clinical studies conducted on advanced gastric
patients, only a small percentage of patients with currently
recognized immunotherapy sensitive biological markers
such as PD-L1 (11), tumor mutation burden (TMB) (12,13)
and MSI-H/dMMR show a good response to immune
checkpoint inhibitors (ICIs) (14,15), and accurate prediction
markers of efficacy are still unsatisfactory. Therefore,
combination of perioperative ICIs and chemotherapy could
be a novel therapy to increase response rate and resectability
and reduce recurrence rate in patients with locally advanced
gastric cancer/GE], and there were planned clinical trials to
test efficacy and safety of perioperative chemotherapy plus
PD-1 antibody in gastric cancer like (NCT04367025).

According to previous studies, mismatch repair proficient
(pMMR) is less sensitive to immunotherapy because it
lacks sufficient neoantigens compared to mismatch repair
deficiency (AIMMR) (14,15). In this case, we conducted a
retrospective analysis of the characteristics of a pMMR, PD-
L1-negative, Epstein-Barr virus (EBV)-negative patient, who
was supposed to be relatively insensitive to immunotherapy
and found he still have a good response to anti-PD-1
antibody combined with chemotherapy, indicating other
mechanisms than MSI, PD-L1 positive or EBV infection
may account for the responsiveness of gastric cancer/GE]
to ICIs. To the best of our knowledge, this is the first case
report of pathological complete remission of locally advanced
GE] cancer patient after ICIs combined with neoadjuvant
chemotherapy in perioperative setting, with characteristics
of pMMR, PD-LI-negative, EBV-negative. Chemotherapy
may change the immune environment of primary tumor to
induce immune activation thus rendering immunotherapy
therapeutic. We also briefly review the current status of the
perioperative treatment modalities in gastric cancer, in order
to provide some reference guidance in clinical decision-
making. We present the following article in accordance with
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/atm-21-434).
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Case presentation

A 66-year-old male presented with dysphagia without
obvious inducement for more than 1 year (September 2019),
which was progressively aggravated and accompanied by
lower esophageal infarction. The patient has no family
genetic history or other special medical history. Contrast-
enhanced computed tomography (CT) of the abdomen was
performed: the wall of the lower esophagus and cardia was
thickened and enhanced, and multiple lymph nodes beside
the lower esophagus, hepatogastric ligament, and para-aortic
region were found, with some enlargement (Figure 1A4,B,C).
He underwent gastroscopy, and a cardiac mass was found
(Figure 1D), with pathological biopsy indicating
adenocarcinoma. Based on the above findings, the
adenocarcinoma of gastric was defined as clinical stage
(cT4N2MO) and Siewert type II, which was considered
resectable after neoadjuvant chemotherapy, according to
American Joint Committee on Cancer (AJCC)/Union for
International Cancer Control (UICC) 8th Tumor Node
Metastasis ('NM) staging classification. Many clinic trials
have been carried out for immunotherapy in the fields of first-
line treatment of advanced gastric cancer/GE] and revealed
encouraging results, the objective response rate (ORR) in
the cohort 2 study of KEYNOTEO059 was 60.0% and ORR
in ATTRACTION-04 was 67% when ICIs combined
with chemotherapy used as first-line therapy (16-18).
Camrelizumab (anti-PD-1 antibody, SHR-1210) showed
encouraging efficacy in Chinese patients with recurrent or
metastatic gastric cancer/GE]J cancer, who were refractory
or intolerant to previous chemotherapy (ORR was 23.3%
regardless of the PD-L1 status), including mismatch repair
subgroup (ORR was 30%) (19). Because the high efficiency
and low toxicity of ICIs have been confirmed by previous
clinical studies and with the respect to patient's wishes,
camrelizumab was applied into perioperative therapy without
molecular biology test. No treatment was taken before
neoadjuvant therapy. Rule out the taboo of chemotherapy,
from November 2019 to January 2020, the patient received
3 cycles of chemotherapy with oxaliplatin 130 mg/m’ on day
1 and 50 mg S-1 (a combination of tegafur, gimeracil, and
oteracil) twice a day from days 1-14 in each 3-week period,
which is called SOX regimen, meanwhile plus camrelizumab
200 mg ivgtt dayl, q3w. The treatment was tolerated well,
no immune-related adverse effect was observed based on
examination of blood toxicity and multiple organ functions.
After three cycles of treatment, a whole abdominal CT scan
(Figure 1E,EG) taken on March 25, 2020, showed that the
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Figure 1 Computed tomography scan of the tumors and regional lymph nodes (blue arrows) before and after anti-PD-1 therapy combined

with chemotherapy as well as after surgery. Computed tomography images of primary lesions and regional lymph nodes before (A,B,C) and

after (E,F;G) combined immunotherapy and chemotherapy, and after surgery (H,LJ). Primary tumor and metastatic lymph nodes are no

longer visible after immune-chemotherapy. Gastroscopy revealed a mass adjacent to the cardia before neoadjuvant therapy (D).

wall of the lower esophagus and cardia was not thickened,
and that the small lymph nodes in the hepatogastric ligament
were not enlarged. The efficacy of treatment was defined as
clinical partial response (PR). On April 3, 2020, the patient
underwent radical gastrectomy with D2 lymphadenectomy,
and postoperative pathological examination indicated
a pathological staging of ypTONOMO and pathological
complete response (pCR). Repeated CT examination
after surgery did not show tumor recurrence or metastasis
(Figure 1H,I,7). We used immunohistochemistry
(IHC) to explore the relationship between the immune
microenvironment and the curative effect of anti-PD-1
therapy in gastroscopic biopsy specimens. We used IHC
to assess the expression of mismatch repair proteins, this
patient was revealed to have pMMR status (Figure 2)
and was mismatch repair proficient, MLHI positive,
MSH?2 positive, PMS2 positive, and MSHG6 positive;
the patients was also human epidermal growth factor
receptor 2 (HER2) negative, and the positive rate of
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Ki67 was about 60%. IHC assay of tumor biopsy samples
revealed PD-L1-negative status (PD-L1 IHC 22C3,
1:100, Dako) (Figure 3A4), and EBV-encode small RNA
in situ hybridization indicated an EBV-negative status
(Figure 3B). Hematoxylin and eosin (HE) staining of tumor
specimens before surgery suggested that adenocarcinoma
(Figure 44). Postoperative pathology showed no residual
tumor cells, and a pathological complete response was
achieved (Figure 4B), so we also conducted IHC assays of
CD3( clone LLN10, 1:100), CD45RO(clone UCHLL, 1:50),
CDS8( clone EP334, 1:200) and FOXP3(clone 236A/E 1:100)
on preoperative biopsy specimens to explore the tumor-
infiltrating lymphocytes (TILS) distribution, and found a
large number of CD3+T lymphocytes at the edge of the
tumor (Figure 4C), CD8+ T lymphocytes was minimally
expressed (Figure 4D), with CD45RO+ T lymphocytes also
being visible in tumor specimens (Figure 4E), while TILs
were negative for FOXP3 (Figure 4F). Since there was no
pathological specimen, the tumor mutation burden (TMB)
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Figure 2 Immunohistochemistry of mismatch repair proteins. The tumor cells are positive for MLH1 (A), MSH2 (B), PMS2 (C), and

MSHS6 (D). Scale bar: 50 pm Original magnification: 400x.
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Figure 3 Immunohistochemistry assay of PD-L1 protein and EBV status. PD-L1 (B7-H1) was negative in tumor tissue by
immunohistochemistry assay (A) and EBV virus was absent by using EBV-encode small RNA (EBERs) in situ hybridization (B). Scale bar:

50 pm. Original magnification: 400x.

was not assessed in the patient. As the patient insisted on
continuing postoperative treatment, and the compliance
and tolerance of the patient are very high. He received 3
cycles of postoperative chemotherapy plus camrelizumab.
Thus far, no obvious signs of recurrence have been observed
during the regular follow-up of this patient (Figure 5).
All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013).
Written informed consent was obtained from the patient for
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publication of this case report and any accompanying images.

Literature review

The role of neoadjuvant therapy and immunotherapy in
the perioperative setting

Neoadjuvant chemotherapy, also known as preoperative
chemotherapy, appears to associated with a greater possibility
of complete resection and a more favorable post-treatment

tumor stage. It also has been shown to increase survival
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Figure 4 The histopathology of the primary tumor specimens and the immunohistochemistry of the primary tumor biopsy specimens as well

as postoperative pathology. Hematoxylin and eosin (HE) staining of tumor specimens before surgery (A). Postoperative pathology showed

no residual tumor cells, and a pathological complete response was achieved (B). CD3+ tumor-infiltrating lymphocytes were observed, with
a tumor proportion score (TPS) of around 20%. (C) CD8+ tumor-infiltrating lymphocytes had a TPS of about 1% (D). The CD45RO+
tumor-infiltrating lymphocytes TPS score was about 15% (E). FOXP3 tumor-infiltrating lymphocytes was not observed (F). Scale bar:

50 pm. Magnification: 400x.

3 cycles of (SOX S-1 + oxaliplatin)
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66-year-old male
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(cT4N2MO) and Siewert type Il

Figure 5 Timeline of diagnosis and treatment.

compared to surgery alone, but not when perioperative
complications occur (20). In the European landmark phase
IIT MAGIC trial (21), it was found that, as compared with
the surgery group, the perioperative chemotherapy group
[epirubicin, cisplatin, and infused fluorouracil (ECF)] showed
a better overall survival (OS) and a greater progression-
free survival (PFS), which established the perioperative
ECF chemotherapy regimen as the standard of treatment
in resectable GC and GEJ patients. Later, an anthracycline-
free regimen phase III trial (FNCLCC/FFCD ACCORD)
was conducted to evaluate the benefit of perioperative
fluorouracil plus cisplatin (CS) in OS among patients with
resectable gastroesophageal adenocarcinoma. It found that,
when compared with the surgery group (22), the CS group
had a better 5-year OS rate, and a better 5-year disease-
free survival (DFS). Given the efficacy of CS, other two-
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drug regimens, including S-1 plus oxaliplatin, capecitabine
plus oxaliplatin, or the FOLFOX regimen (fluorouracil,
leucovorin, and oxaliplatin) were also confirmed to benefit
patients in the adjuvant setting (23-25), and have thus been
applied in neoadjuvant therapy as well. A more recent
study found that OS was increased in patients treated with
a perioperative FLOT (26) (fluorouracil plus leucovorin,
oxaliplatin and docetaxel) regimen, when compared with
patients treated with the perioperative ECF/ECX (epirubicin,
cisplatin, and capecitabine) regimen. Furthermore, median
OS was improved from 35 to 50 months, demonstrating the
superiority of the FLOT protocol and its ability to not only
improve histopathological tumor response but also increase
OS. The MAGIC (UK), FNCLCC/FFCD ACCORD
(France), and FLOT-4 (German) trials established
neoadjuvant chemotherapy as the standard mode of therapy
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in Europe. However, there is still lack of good phase III
clinical studies in the study of neoadjuvant chemotherapy,
and most of the research regimens are replacements for
chemotherapeutic drugs, deriving from chemotherapy
for advanced gastric cancer; therefore, researches into the
selection of the best neoadjuvant chemotherapy drugs and
regimens remains a critical need for patients with gastric
cancer. According to The European Society for Medical
Oncology (ESMO) clinical guideline, a perioperative
strategy is recommended for most Western patients who
are diagnosed as T3-4 or who have local lymph node
metastasis (27), however, there is current evidence which
suggests that not all patients with cT2NOMO should undergo
such treatment, but only those with a high risk factors for
recurrence (28,29).

The success of neoadjuvant chemotherapy has
encouraged clinical radiologists. In recent years, many
scholars have begun to deeply explore the benefits
of radiotherapy in the neoadjuvant setting in locally
advanced gastric cancer patients. Chemoradiotherapy
was evaluated in two large-scale clinical trials (CALGB
9781 and CROSS) (30,31), and results indicated that
preoperative chemoradiotherapy improved survival and
was well tolerated, thus supporting the application of
chemoradiotherapy for esophageal adenocarcinoma and
GEJ tumor in the neoadjuvant setting. When we can
expect radiotherapy to add to the efficacy of preoperative
or postoperative chemotherapy—if we can expect it
at all—is not clear, and this strategy is currently not
recommended in gastric cancer. However, relevant research
on patients with insufficient D1+ or D2 lymphadenectomy,
or even incomplete resection, found that postoperative
chemoradiotherapy could undoubtedly improve the
OS rates (32,33). Several randomized control trials
comparing neoadjuvant chemotherapy to preoperative
chemoradiotherapy are currently ongoing, with the
chemotherapy regimens scrutinize mainly being ECEF,
FLOT, or the DOC (docetaxel, capecitabine, oxaliplatin)
three-drug regimen (NCT02509286, NCT02931890,
NCT03013010, NCT04375605) (34,35). It is hoped that
these studies can identify the most optimal treatment
regimen in patients with resectable gastric adenocarcinoma.

A number of phase II clinical studies have assessed the
efficacies of different regimens of combined chemotherapy
and immunotherapy in the perioperative setting of gastric
cancer and GE]J. One clinical trial (NCT04006262) is
presently recruiting and aims to assess the perioperative
role of immune checkpoint inhibitors (ICIs) in mismatch
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repair deficiency ({MMR) and/or microsatellite instability
(MS]) patients (36). This may provide more guidance
for the management of localized MSI/dMMR in gastric
cancer/GEJ patients. Meanwhile, the EORTC VESTIGE
(NCT03443856) will be conducted in high risk patients
undergoing neoadjuvant chemotherapy and surgery, and
is aimed at improving DFS by combining ICIs (nivolumab
and low dose ipilimumab) with chemotherapy in the
adjuvant setting (37). Additionally, the IMAGINE trial
(NCT04062656) is a four-arm, chemotherapy controlled
modular trial, and its aim is to evaluate perioperative chemo-
immunotherapy vs. immunotherapy vs. chemotherapy in
gastric cancer and esophagogastric junction cancer patients.
Another phase II trial (NCT03878472) will be performed
with locally advanced proximal gastric cancer patients and
aims to evaluate the benefit of anti-PD-1 in combination
with apatinib [a novel anti-angiogenesis vascular endothelial
growth factor 2 (VEGFR2) tyrosine kinase inhibitor]
with or without chemotherapy (S1/oxaliplatin) in the
preoperative setting. Other ICls, such as avelumab (an
anti-PD-L1 monoclonal antibody), atezolizumab (an anti-
CTLA-4 monoclonal antibody) will also be explored
(NCT03399071, NCT03448835, NCT03421288). Of
these atezolizumab trials, one (NCT03421288) is assessing
atezolizumab combined with FLOT in perioperative
treatment of patients with gastric adenocarcinoma (38).

Current status of immunotherapy in gastric cancer

Immunotherapy has changed the landscape of cancer
treatment, with ICIs having shown promising clinical
benefit in melanoma (39-42). Outcomes from clinical
studies, such as the KEYNOTE-012, ATTRACTION-2
and KEYNOTE-059 trials, support the efficacy of ICIs
in a subset of patients with metastatic gastric cancer
(16,43,44). Consequently, pembrolizumab has been given
US Food and Drug Administration (FDA) approval for
the treatment of gastric cancer and GEJ adenocarcinoma
patients in the recurrent, locally advanced or metastatic
setting. Although pembrolizumab did not surpass paclitaxel
in second-line therapy in the KEYNOTE-061trail (45), and
pembrolizumab in combination with chemotherapy (FP,
cisplatin and fluorouracil) did not prolong the OS or PFS
in first-line treatment for advanced gastric cancer/GEJ with
a PD-L1 combined positivity score CPS of 1 (46). Another
anti-PD-1 (nivolumab) was applied in clinic according
to the ATTRACTION-04 and CheckMate-649 trials. In

view of the low effective rate of mono-immunotherapy
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for gastric cancer, immunotherapy combined with
chemotherapy or targeted therapy might be more beneficial
than monotherapy, with some clinical trials attesting to
this efficacy. For example, the ATTRACTION-4 trial
showed that nivolumab in combination with chemotherapy
has a tolerable safety profile and reported encouraging
results, with objective response rates (ORRs) of 57.1%
and 76.5% and a median PFS of 9.7 and 10.6 months
with SOX (S-1, oxaliplatin) and CAPOX (capecitabine,
oxaliplatin), respectively (17). Double immunotherapy
has also demonstrated good results. For instance, in the
CheckMate-032 trial (47), nivolumab plus ipilimumab
exhibited clinically meaningful antitumor effects in patients
with chemotherapy-refractory esophagogastric cancer, and
more phase III studies evaluating this combination in earlier
lines of therapy for esophagogastric cancers are underway.
Immunotherapy combined with chemotherapy and targeted
therapy have also shown good clinical therapeutic effects. A
phase 2 study (EPOC1706) assessed the antitumor activity
and safety of lenvatinib plus pembrolizumab in patients
with advanced gastric cancer in the first-line or second-line
settings: objective response efficacy was found in 20 of 29
patients, indicating a superior efficacy than previous single
drugs and an acceptable safety profile (48). KEYNOTES811
is an ongoing phase III clinical trial (NCT03615326)
comparing pembrolizumab versus placebo in the setting of
trastuzumab in combination with chemotherapy (49). In
addition, a study examining ramucirumab combined with
pembrolizumab in patients with previously treated advanced
gastric cancer or GEJ, with the primary endpoints of
safety and tolerability found this regimen could offer good
tolerability and potential efficacy (disease control rate, 68%;
median PFS, 5.3 months) (50). Furthermore, the phase III
CheckMate-649 clinical study, the largest clinical study
conducted to date in the field of gastric and esophageal
cancer, demonstrated OS and PFS benefit in a combined
nivolumab and chemotherapy group for first-line treatment.
The combination of nivolumab and chemotherapy will
hopefully change the first-line treatment landscape for
gastric/GE]J and become a new standard of care for these
patients. Radioimmunotherapy is also currently being
investigated, with radiotherapy having been shown to
modulate the immune microenvironment of the tumor and
upregulate the expression of PD-L1 on tumor and immune
cells to treat patients with cancer (51). In a case report of
one patient, radiotherapy combined with pembrolizumab
was able to provide a disease control condition (with no
further therapy) for a period of 12 months before relapse
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(52), implying that radioimmunotherapy may have potential
in combination therapy. Various combined treatment
methods for advanced recurrent or metastatic gastric cancer
are being actively explored, and positive results may provide
options for the perioperative period. Further evaluation of
ICIs and their combination treatments in the perioperative
setting might be beneficial for patients with locally
resectable disease.

Discussion

Perioperative treatment has been shown to improve survival
in both esophageal and gastric trials, but the therapy
regimen has not been standardized, with and Eastern and
Western guidelines having disparate recommendations.
Pathological regression grading is currently the most
accurate way to determine the effectiveness of neoadjuvant
therapy. Several clinical studies of previous neoadjuvant
chemotherapies have reported pCR rates ranging between
6% and 20% (53-55). According to previous research,
patients who achieved pCR status had significantly longer
OS and recurrence-free survival (RFS) than those who did
not. pCR is not only an effective indicator of good short-
term efficacy of neoadjuvant therapy, but can also better
predict the recurrence, metastasis, and survival of gastric
cancer patients after neoadjuvant therapy (56). Indeed,
in our case report, the patient achieved pCR status after
combination treatment, and thus immunotherapy may play
an important role in prolonging OS. However, the gastric
cancer features in heterogeneous tumor microenvironments
are inconsistent in response to ICIs, so biomarkers related
to treatment response need to be selected in order to
guide the rational selection of appropriate patients for
immunotherapy in clinical practice. The Cancer Genome
Atlas Project (TCGA) categorized gastric cancer into
chromosomally unstable (CIN, 50%), microsatellite
unstable (MSI, 22%), genomically stable (GS, 20%), and
EBV (EBV, 9%) subtypes according to molecular features,
which may lay the foundation for targeted therapy trials and
stratification of patients (57). Given the very low response
rates to ICIs in gastric cancer patients (16,43,45,46),
molecular typing may provide better guidance for
precision treatment. Some studies have demonstrated
that microsatellite instability high (MSI-H), dMMR,
programmed cell death ligand-1 (PD-L1) positive, and EBV
positive are biomarkers for selecting those gastric cancer
patients who may benefit from ICI application (16,43,46,58).

As chemotherapy and radiation therapy has been
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shown to modulate the immune environment of the
tumor microenvironment and to induce up-regulation of
PD-L1 on tumors and immune cells (51,59-62), there is
increasing interest in the study of perioperative immune
checkpoint suppression in gastric cancer and GEJ. The
combination of ICIs with standard perioperative therapy is
supported by previous observations on other solid tumors,
which indicating ICIs can be used in combination with
chemotherapy, targeted drugs, radiation therapy and other
immunotherapies. With the development of ICIs, there
are growing treatment options for cancer patients, but the
best treatment is still unknown, thus many prospective
clinical investigations are being evaluated. Early use of anti-
PD-1 can reduce the mortality of cancer patients, and once
it works, patients may survive for a long time, or even be
“cured” clinically. It has been demonstrated patients who
use immunotherapy as first-line therapy and then receive
other drugs have a lower risk of death than those who
receive immunotherapy after other drugs (HR: 0.69) (63),
meanwhile ICIs shows better safety profile with its low
toxicity than chemotherapy. Therefore, its application in
the early stage of cancer is worth trying.

Tumor with DNA mismatch repair ({MMR) defects
are highly microsatellite unstable (MSI-H) and carry
hundreds of somatic mutations that encode potential
new antigens, therefore, this kind of tumor is likely to
have immunogenicity and trigger the up-regulation of
immune checkpoint protein. Some studies indicated that
the response of ICIs correlated with TMB, dMMR status,
EBV status, and programmed cell death ligand 1 (PD-L1)
expression (16,43,46,58,64). As gastric cancer and GE]J are
potential target for ICIs, ICIs have a better safety profile
than chemotherapy. The treatment algorithm of gastric
cancer and GE]J has recently been enriched with the clinical
application of ICIs. If the relevant characteristic biomarkers
can be detected before operation and immunotherapy can
be used according to the biomarkers, it may bring greater
clinical benefits to the patients.

In our case, immunohistochemistry showed the
following: pMMR, PMS2 positive, MSH6 positive, MLH1
positive, MSH2 positive, and HER2 negative. The Ki67-
positive rate was about 60%. In situ hybridization indicated
an EBV-negative status in the tumor cells and a PD-L1-
negative status, with a tumor proportion score (TPS)
of <1%. However, this patient demonstrated a dramatic
response to a treatment of immunotherapy combined
chemotherapy and achieved pCR. In addition, neoadjuvant
chemoradiotherapy was recommended since as he was
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Siewert type II (65). Considering his physical tolerance,
radiation was not performed and chemotherapy combined
with immunotherapy was adopted. After three cycles of
combination therapy, the clinical efficacy of the patient
was assessed as PR, and then surgery was performed, with
combination therapy continuing after surgery. More studies
are needed to confirm the different combination therapy
approaches, and to identify predictive and prognostic
biomarkers for selecting advantaged patients with advanced
gastric cancer/GEJC adenocarcinoma. In breast cancer,
increased TIL concentration is thought to be associated
with a survival benefit and to be able to predict response
to neoadjuvant chemotherapy (66); however, its function
in gastric cancer is not clear. CD45RO+ T lymphocytes
that play secondary immune killing in vivo have auxiliary
induction; the higher the degree of CD45RO infiltration,
the more the number of active T cells, the better the
prognosis. Besides CD45RO+ effector memory T cell
phenotype seems to more abundant in patients who benefit
from immunotherapy compared with non-responders (67).
According to previous founding, neutrophil count level
significantly increased in patients with hyperprogressive
disease (HPD) (68). Neutrophils and macrophages are
also found infiltrating many types of tumors, but tumor-
associated neutrophils (TANs), its role is still controversial
and may promote or inhibit the development of tumors
(69-71). Tumor-associated macrophages (TAMs) are a major
constituent of the tumor microenvironment, where they
either promote the formation of an immunosuppressive
microenvironment or inhibit tumorigenesis and metastasis
depending direct or indirect suppression of cytotoxic
T cell activity, generally represent a poor prognostic
factor and play a complex role in GC /GE] (72,73).
As it is a retrospective exploration of factors in the
microenvironment that play a positive role in the effect of
immunotherapy, TANs and TAMs were not examined in
this study. Aiming at investigating the prognostic impact of
TILs in gastric cancer, we performed IHC to evaluate the
tumor microenvironment. As patients with pre-existing T
cell infiltration into the tumor microenvironment are more
likely to respond to immune checkpoint inhibition, ICIs
may exert an inhibitory effect on tumor growth, and pre-
existing CD8+ T lymphocytes are required (74). In this
patient, the CD3+ T cells, CD8+ T cells, C45RO+ T cells
had TPS scores of 20%, 1%, and 15% respectively, which
might have been responsible for the dramatic response to
pCR. In another study that aimed to identify tumor-immune
cell association across gastroesophageal adenocarcinomas
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(GEA) subclasses, gastroesophageal adenocarcinomas
exhibited a diversity of immune phenotypes (75). It has
also been reported that the antigen presentation process
may be a potential strategy to enhance immune activity and
recognition against so-called immune desert tumors (76).
ICIs are unlikely to be effective as monotherapy against
intestinal and diffuse tumors lacking substantial PD-L1
expression or prominent T-cell infiltration (77), however,
our patient was neither MSI nor EBV positive, and the
CD8+ T cell infiltration was insufficient. According to
previous studies, chemotherapy leads to the death of tumor
cells, which may increase antigen presentation (62,78), while
other research has found that neoadjuvant chemotherapy
(NACT) also induces upregulated levels of CD8+, PD-
1, and PD-L1 (79,80). In addition, CD45RO-positive T
cells seem to express more interferon-y (IFN-y), and IFN-y
are likely to induce local immune activation (81) and the
absence of immunosuppressive elements like FOXP3+ T
cells (82). In our case, neoadjuvant chemotherapy may alter
the tumor microenvironment, so that the patient could
benefit from immunotherapy and achieved pCR. To date,
the evidence on how the immune microenvironment affects
immunotherapy response is still not clear. Thus, we do
not know whether this patient achieved pCR simply as a
result of neoadjuvant chemotherapy, or if the ICIs exhibited
additional effects on the immune microenvironment. More
evidence and data from large-scale clinic trials are needed to
explore the mechanism by which combination therapy alters
the tumor microenvironment. ICIs may have great potential
in cancer treatment, and examining the role of ICIs in
the preoperative setting and analyzing their effect on the
immune landscape may provide new insights into managing
tumors and designing optimal treatment strategies.

In conclusion, radical surgery is still the cornerstone
of treatment in resectable gastric cancer/GE]. It is crucial
to optimize preoperative treatment strategies, and a
multidisciplinary team (MDT) cooperation is perhaps the
best way to arrive at the most appropriate decision when
standardized treatment modalities are lacking. Evaluating
the application ICIs in perioperative setting and exploring
different combination treatments is a crucial step towards
optimizing cancer treatment strategies. For gastric cancer, a
better understanding of the molecular subtype and immune
microenvironment will likely offer more opportunities and
benefits in clinical practice. We here report a patient with
locally advanced GEJ adenocarcinoma, characterized as PD-
L1 negative, EBV negative, and pMMR, who surprisingly
achieved pCR after anti-PD-1 therapy plus chemotherapy

© Annals of Translational Medicine. All rights reserved.

Page 9 of 13

in the neoadjuvant therapy setting. Our case indicates that
a combination of ICIs plus chemotherapy as neoadjuvant
treatment might offer a promising alternative for locally
advanced gastric cancer patients. It is still unknown whether
chemo-immunotherapy can improve the pathological
response rate and OS, and this needs to be confirmed
by future phase II/III clinical studies and the results of
ongoing trials that are evaluating the role of neoadjuvant
chemo-immunotherapy and radiotherapy in personalized
perioperative treatment.
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