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Abstract: Programmed cell death-1 (PD-1) immune checkpoint inhibitors have exhibited
promising efficacy in various types of tumors. Here, we report an unresectable locally
advanced gastric cancer (GC) with programmed cell death ligand-1 (PD-L1) positive and
microsatellite instability (MSI), which exhibiting an unexpected efficacy of pathological
complete response (pCR) after a single dose of anti-PD-1 therapy in combination with
chemotherapy as a first-line setting. A 66-year-old man diagnosed with gastric cancer and
was clinically staged as cT4aN+MO0. After one cycle treatment (oxaliplatin plus capecitabine
plus anti-PD-1antibody), repeated computed tomography (CT) showed tumor shrinkage and
the plasma carcinoembryonic antigen decreased dramatically. Curative distal gastrectomy
with D2+ lymphadenectomy was performed and the pathological staging was pTONOMO.
Immunohistochemistry and polymerase chain reaction-based method revealed that the patient
had a PD-L1 positive and MSI-high GC, while the Epstein-Barr virus was absent.
Furthermore, much CD8" tumor-infiltrating lymphocytes (TILs) were observed within the
tumor and invasion front, which were responsible for tumor shrinkage, due to the recognition
of abundant tumor neoantigens and their corresponding immune checkpoints. Our case report
indicates that a combination of immunotherapy plus chemotherapy as a first-line treatment
might offer a promising treatment option for locally advanced gastric adenocarcinoma with
PD-L1 positive and MSI-high.
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Introduction

Recently, programmed cell death-1 (PD-1) immune checkpoint inhibitors (ICIs) have
exhibited promising efficacy in various types of tumors." Taking the results of the
ATTRACTION-2 study and KEYNOTE-059 study, PD-1 ICIs were approved for the
third-line (or higher) treatment of advanced and recurrent or metastatic gastric cancer
(GC) in Asian and Western countries.” ® Several studies have indicated that patients
with programmed cell death ligand-1 (PD-L1) positive or microsatellite instability-
high (MSI-H) or mismatch repair-deficient (AIMMR) or high tumor mutation burden
(TMB) or Epstein-Barr virus (EBV) positive may drive greater benefit from ICIs.’
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Here, we report the case of an unresectable locally advanced
GC patient with PD-L1 positive and MSI-H, who exhibited
an unexpected efficacy of pathological complete response
(pCR) after a single dose of anti-PD-1 therapy in combina-
tion with chemotherapy as a first-line setting.

Case Presentation

A 66-year-old man with weight loss visited our hospital in
April, 2019. Gastroduodenoscopy revealed a giant ulcer in
the antrum and the pathology examination confirmed poor
differentiated adenocarcinoma and Helicobacter pylori
infection was positive. On the basis of computed tomogra-
phy (CT), the patient was clinically staged as cT4aN+MO0,
stage III, which was considered unresectable with highly
suspicious bulky N3 lymph nodes metastasis and encase-
ment of major vascular structures (including hepatic artery
and superior mesenteric vein), (Figure 1A and B) according
to American Joint Committee On Cancer (AJCC), the 8th
edition.® An elevated carcinoembryonic antigen (CEA)
with 33.0 ng/mL was observed. Immunohistochemically,
tumor cells were negative for human epidermal growth
factor receptor-2 (HER2). This patient was enrolled in
a clinical trial.” He received HX008 (a recombinant huma-
nized PD-1 monoclonal antibody, 3mg/kg on D1) in com-
bination with chemotherapy (130mg/m* oxaliplatin on D1
and 1000mg/m? capecitabine twice a day on D1-14, every 3
weeks, namely XELOX regimen). 3 weeks later, he was
readmitted due to frequently vomit, then he was fasted and
treated with nasogastric tube decompression. A nasal jeju-
num tube was failed to implant through endoscopy for
enteral nutrition due to completely pyloric obstruction and
total parenteral nutrition support was given. However,
repeated CT showed tumor shrinkage (Figure 1C and D)
and the CEA decreased to 4.5 ng/mL. The patient was well
tolerant to the treatment without severe side effects.
Curative distal gastrectomy with D2+ lymphadenectomy
was performed in July, 2019 and the pathological staging
was pTONOMO, pathological complete response (pCR),
with 41 lymph node achieved. Histological findings demon-
strated prominent interstitial fibrosis and abundant lympho-
cyte infiltration with no residual tumor cells (Figure 2A).
Although after surgery, the patient suffered from lymphatic
leakage, he was recovered smoothly. Repeated CT after
surgery showed curative dissection of lymph nodes along
hepatic artery and superior mesenteric vein (Figure 1E and
F). In September 2019, the patient started to receive
XELOX regimen without ICIs as an adjuvant treatment.

To investigate the association of tumor factors with the
efficacy of PD-1 blockade, we used immunohistochemistry to
assess the expression of mismatch repair proteins and
a polymerase chain reaction-based method to assess DNA
mismatch repair across 6 mononucleotide repeat markers
(NR21,NR24,NR27, BAT25, BAT26, MONQO?27) in previous
biopsy specimens. The results showed that two mismatch
repair proteins (MLH1 and PMS2) were negative, while
MSH2 and MSH6 were positive (Figure 3). In addition, all 6
markers were unstable and the tumor was classified to be MSI-
H GC. EBV was absence in the tumor by using EBV-encode
small RNA (EBERs) in situ hybridization (Figure 4A).
Expression of PD-L1 was assessed in tumor biopsy samples
by immunohistochemistry assay (PD-L1 IHC 22C3, 1:100,
Dako). The tumor proportion score (TPS) was 40%, which is
the percentage of tumor cells showing partial or complete
membrane staining (Figure 4B). Additionally, we performed
immunohistochemistry (IHC) of CD3, CD4, and CDS8 to
analyze the tumor-infiltrating lymphocytes (TILs), much
CD8" TILs were observed within the tumor and invasion
front (Figure 2B-D).

Discussion

GC is the fifth most common malignancy and the third
leading cause of cancer deaths worldwide.'® Cytotoxic che-
motherapy containing fluoropyrimidine plus a platinum
agent is a standard first-line treatment for locally advanced
GC with or without the combination of trastuzumab depend-
ing on the expression of HER2, however, the 5-year over
survival remains poor.'""'?> An exploratory analysis of
MAGIC trial revealed that patients with MSI-H or dAMMR
GC could not benefit from perioperative chemotherapy.'
Recently, ICIs have led to a paradigm shift for treatment in
advanced gastric cancer and several biomarkers were identi-
fied to help guide selection of patients who were most likely
to benefit from PD-1 blockade.!* In KEYNOTE-059, the
objective response rate (ORR) was 15.5% in PD-L1 positive
tumors, while the ORR was 6.4% in PD-L1 negative
tumors.” In KEYNOTE-061, patients with a PD-L1 com-
bined positive score of 10 or higher benefit more from anti-
PD-1 therapy."> Also, subgroup analysis of KEYNOTE-059
and KEYNOTE-061 showed that the ORR was 57.1% and
46.7% in patients with MSI-H tumors. Based on these evi-
dences, pembrolizumab was approved for the treatment of
third-line (or higher) advanced PD-L1 positive GC and MSI-
H GC.>® However, the efficacy of ICIs combining with
chemotherapy as a first-line setting for the treatment of
advanced GC remains unknown. Several clinical trials were
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Figure | Computed tomography scan of bulky lymph nodes before and after treatment. Lymph nodes (blue arrows) encasement of hepatic artery and superior mesenteric
vein before (A, B) and after (C, D) anti-PD-| therapy. Repeated CT after surgery showed curative dissection of lymph nodes (blue arrows) (E, F).

including KEYNOTE-062 and KEYNOTE-
585.'!7 Our case showed a rare pCR after a single dose of

ongoing,

anti-PD-1 therapy in combination with chemotherapy as
a first-line setting in a locally advanced GC patient with PD-
L1 positive and MSI-H. MSI-H tumors have common
histopathological characteristics, including lymphocytic

infiltration, numerous somatic mutations and abundant

neoantigens formation.® These neoantigens are targets for
the immune system and MSI-H tumors may be sensitive to
immunotherapy. In addition, increased expression of PD-1
and PD-L1 can also be observed in MSI-H tumors.'®
Nonetheless, prevalence of MSI-H tumors was were very
low in previous studies, ranging from 3% to 22%.>'>'? Our
case was very well treated with PD-1 blockade and the
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Figure 2 Histopathology of surgical resected primary tumor samples and immunohistochemistry of primary tumor biopsy samples. Microscopic observation revealed
prominent interstitial fibrosis and abundant lymphocyte infiltration with no residual tumor cells; H&E stain; original magnification: x50 (A). Much CD3+ tumor-infiltrating
lymphocytes were observed (B). The infiltrating CD3" cells were composed of a few CD4" cells (C) and much CD8" cells (D). Most of the CD8+ lymphocytes were
assembled within tumor nests; original magnification: x|00.

Figure 3 Immunohistochemistry of mismatch repair proteins. The tumor cells were negative for MLHI (A), PMS2 (B) and positive for MSH2 (C), MSHé (D); original
magnification: x100.
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Figure 4 EBV status and immunohistochemistry of PD-L| protein. EBER in situ hybridization revealed no evidence of EBV infection in the tumor cells (A); original
magnification: x100. The tumor cells were positive for PD-LI (B); original magnification: x200.

property of MSI-H might contribute to success in response.
Numerous infiltrated CD8" T lymphocytes were observed
within the tumor and invasion front in our case which were
responsible for tumor shrinkage, due to the recognition of
abundant tumor neoantigens and their corresponding
immune checkpoints. It has been reported that 8% to 10%
GC were associated with EBV infection.”” The Cancer
Genome Atlas project also revealed that amplification of
JAK2, CD274 (also known as PD-L1) and PDCDILG2
(also known as PD-L2) was frequently observed in EBV-
positive gastric adenocarcinoma.'” However, in our patient,
EBV was absence in tumor cells.

In conclusion, we report a case of an unresectable locally
advanced gastric adenocarcinoma with PD-L1 positive and
MSI-H, who exhibited an unexpected efficacy of pCR after
a single dose of anti-PD-1 therapy in combination with
chemotherapy as a first-line setting. Our case report indicates
that a combination of immunotherapy plus chemotherapy as
a first-line treatment might offer a promising treatment
option for advanced GC. Depending on the results of pre-
vious studies and combining with our findings, we speculate
that advanced GC with MSI-H was suitable for immunother-
apy with or without chemotherapy, while advanced GC with
microsatellite instability-low (MSI-L) and microsatellite
stable (MSS) were suitable for chemotherapy or chemora-
diotherapy (CRT) on the future standard treatment. This kind
of molecular profile might have the potential to improve
patient selection and spare a significant proportion of patients
with GC unnecessary treatment.
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