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ABSTRACT
Anti-PD-1 monoclonal antibody is approved as an option for third-line treatment of advanced gastric and 
gastroesophageal junction (G/GEJ) cancer in several countries, but no anti-PD-1 monoclonal antibody 
treatment is yet approved for first-line treatment of advanced G/GEJ cancer. We report a phase Ib trial of 
HX008, a highly selective, humanized anti-programmed death-1 monoclonal antibody, plus oxaliplatin 
and capecitabine as first-line treatment for advanced G/GEJ cancer. Patients with previously untreated, 
locally advanced or metastatic G/GEJ cancer were enrolled. All patients received HX008 3 mg/kg intrave-
nously every 3 weeks, oxaliplatin 130 mg/m2 intravenously on day 1 every 3 weeks (up to 6 cycles), and 
capecitabine 1000 mg/m2 orally twice daily for 14 days continuous dosing followed by a 7-day break. The 
primary end point was the incidence of adverse events and serious adverse events. In total, 35 patients 
were enrolled. Median follow-up was 12.7 months. Most frequent (>10%) grade ≥3 treatment-related 
adverse events were anemia (27.5%), neutropenia (20%), thrombocytopenia (17.1%), leukopenia (17.1%) 
and fatigue (17.3%). Objective response rate was 60.0% (95% confidence interval [CI] 42.1–76.1%). Disease 
control rate was 77.1% (95% CI 59.9–89.6). Median time to response and duration of response were 
1.4 months (range 1.3–2.9) and 12.3 months (range 1.4–17.9+), respectively. Median PFS was 9.2 months 
(95% CI 5.4-not reached). These results demonstrated that HX008 combined with oxaliplatin plus cape-
citabine was well tolerated and demonstrated encouraging efficacy as first-line treatment for advanced G/ 
GEJ cancer. This study was registered in china, register number was CTR20181270.
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Introduction

Gastric or gastroesophageal junction (G/GEJ) cancer is the fifth 
most common cancer and the third leading cause of cancer 
death worldwide. In 2018, nearly 1,000,000 new cases and 
783,000 deaths were estimated to have occurred.1 Notably, 
almost half of the total case of G/GEJ cancer occurs in East 
Asian, with the age-standardized incidence rate of 32.1 per 
100,000 and a mortality rate of 13.2 per 100,000.1 Although 
the incidence rate has declined and survival has improved in 
recent years, G/GEJ cancer remains the second most common 
cancer and the second leading cause of cancer death in China, 
with a poor prognosis.2

The standard therapy of first-line treatment for advanced G/ 
GEJ adenocarcinoma remains to be fluoropyrimidine- and 
platinum-based therapy. A doublet regimen of cisplatin or 
oxaliplatin in combination with 5-fluorouracil or capecitabine 
or S-1 is preferred in Asia. In previously untreated gastric 
cancer, the doublet regimen demonstrated an objective 
response rate (ORR) of 28.8–54%, a progression-free survival 
(PFS) of 4.9–6.0 months, and an overall survival (OS) of 8.5–-
13.0 months, respectively.3–5 Although several clinical trials 

have investigated the efficacy of targeted agents plus che-
motherapy as first-line treatment, including trastuzumab,6 

lapatinib,7 bevacizumab,8 rilotumumab9 and ramucirumab,10 

only trastuzumab significantly improved overall survival of up 
to 13.8 months in human epidermal growth factor receptor 2 
(HER 2)-positive advanced G/GEJ cancer. Thus, the first-line 
treatment of advanced G/GEJ cancer is clearly unsatisfied, and 
potential novel agent that will improve survival in these 
patients is urgently needed.

Immune-checkpoint inhibitors (ICIs) targeting pro-
grammed death-1 (PD-1) and PD-ligand 1 (PD-L1) have 
shown promising efficacy in multiple malignant diseases. PD- 
L1 is frequently upregulated in gastric cancer, with 12%-65% 
detected in tumor tissues; notably, a poorer prognosis was 
observed in patients with PD-L1 positive tumors.11–13 

Preliminary clinical data of single-agent PD-1 inhibitors in 
metastatic G/GEJ cancer have demonstrated anti-tumor effi-
cacy, with response rates of 22–27% for patients with PD-L1 
positive tumors and 10–17% for unselected patients.14 

Nivolumab and pembrolizumab have been approved as third- 
line treatment of advanced gastric cancer.15,16
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Combination with immune check point inhibitors and stan-
dard chemotherapy exerts synergistic anti-tumor activity 
through modulation of the immune system or reshaping the 
tumor microenvironments (TME),17–19 which has proved to 
improve survival in several cancer types.20–24 Promising anti-
tumor activity of combination treatment was also initially pre-
sented in advanced GC in KEYNOTE-059 study25 and 
ATTRACTION-4 trial,26 with differential efficacy results. But 
the results of phase III trial KEYNOTE-062 failed to demon-
strate superior efficacy of pembrolizumab plus chemotherapy 
in either combined positive score (CPS) ≥1 or CPS ≥10 
subgroups.27 However, hardly any results of combination 
with anti-PD-1 antibody and chemotherapy for first-line treat-
ment in Chinese patients with advanced G/GEJ cancer has 
been reported.

HX008 is a highly selected, humanized, IgG4 anti-PD-1 
monoclonal antibody that blocks the interaction between PD- 
1 and its ligand.28 Results from a phase I trial of HX008 in 
advanced solid tumors suggested 3 mg/kg or 200 mg every 
3 weeks as the recommended dose (data not published). 
Here, we report the safety and efficacy of HX008 with oxali-
platin plus capecitabine as first-line therapy in Chinese patients 
with advanced G/GEJ cancer.

Materials and methods

Eligibility criteria

Patients were ≥18 and ≤75 years of age with histologically or 
cytologically confirmed diagnosis of unresectable locally 
advanced or metastatic G/GEJ cancer, and with no exposure 
to previous systemic treatment for advanced or metastatic 
disease. Additional key eligibility criteria included: at least 
one measurable lesion at baseline, assessed by Response 
Evaluation Criteria in Advanced Solid Tumors version 1.1 
(RECIST v1.1); Eastern Cooperative Oncology Group perfor-
mance status (ECOG PS) of 0 or 1; a life expectancy ≥3 months 
and adequate organ function. The main exclusion criteria 
included: active or history of autoimmune disease; active cen-
tral nervous system metastases; history or current interstitial 
lung disease or pulmonary fibrosis; prior treatment with an 
agent directed against PD-1/PD-L1, CTLA-4 or another co- 
inhibitory T-cell receptor; history of allogeneic hematopoietic 
stem cell transplantation; adverse events (AEs) from previous 
therapy that had not recovered to grade ≤1. Patients with active 
gastrointestinal ulcer, intestinal obstruction, active gastroin-
testinal bleeding and perforation were also excluded. The full 
criteria are available in supplementary materials.

Study design and treatment

This study was an ongoing open-label, multi-center, single- 
arm randomized, phase Ib, exploratory clinical study of 
HX008 combined with oxaliplatin plus capecitabine as first- 
line therapy for patients with advanced G/GEJ cancer. Eligible 
patients received HX008 3 mg/kg by intravenous infusion over 
60 min on day 1, oxaliplatin 130 mg/m2 by intravenous infu-
sion over 2 hours on day 1 (for up to 6 cycles), and capecitabine 
1000 mg/m2 orally twice daily for 14 days continuous dosing 

followed by a 7-day break of each 21-day cycle. Treatment was 
continued for up to one year, or until disease progression, 
unacceptable toxicity, or patient or investigator decision to 
withdraw. Patients with a durable response may receive 
HX008 for another year following the completion of one-year 
treatment. Clinically stable patients with the first radiographic 
progressive disease (PD) might continue treatment at the 
investigator’s discretion until confirmed PD. Treatment inter-
ruptions were permitted for the management of treatment- 
related AEs. All patients were examined at discontinuation of 
the protocol treatment and on day 28 post-treatment, and were 
followed up.

The study protocol and all amendments were approved by 
the Ethics Committee of each study site and conducted in 
accordance with the Declaration of Helsinki guidelines and 
applicable local laws and regulations. All patients provided 
written informed consent before enrollment. The study was 
registered in china, register number was CTR20181270.

End points and assessments

The primary endpoint was incidence of adverse events (AEs) 
and serious adverse events (SAEs). The secondary endpoint 
endpoints included ORR, duration of response (DOR) and 
PFS, assessed by the site investigator per RECIST v1.1, and 
pharmacokinetics parameters (not addressed in this article). 
Endpoint definitions are available in the supplementary 
materials.

All AEs were recorded during the study period from the 
initiation of treatment to 30 days after the last dose or the start 
date of subsequent anti-tumor therapy followed the last dose, 
whichever came first. AEs were coded using the Medical 
Dictionary for Regulatory Activities (MedDRA, version 20.0) 
and graded according to the National Cancer Institute 
Common Terminology Criteria for Adverse Events (NCI 
CTCAE, version 5.0). The correlation between adverse events 
and study drugs was evaluated.

Tumor response was assessed with chest, abdominal and 
pelvic computed tomography (CT) or magnetic resonance 
imaging (MRI) every 6 weeks until week 24, then every 
12 weeks until discontinuation. For patients with available 
tumor samples, PD-L1 tumor expression and mismatch repair 
(MMR) status were determined by immunohistochemistry at 
a central laboratory, using anti-human PD-L1 monoclonal 
antibody 28–8 (Abcam, UK) and anti-MLH1, MSH2, MSH6 
and PMS2 monoclonal antibodies (MXB, China), respectively. 
PD-L1 expression was measured using CPS, defined as the 
number of PD-L1-positive cells (tumor cells, lymphocytes, 
macrophages) as a proportion of the total number of tumor 
cells multiplied by 100.

Statistical analysis

This study was designed to enroll at least 15 evaluable patients, 
more patient could be considered if the toxicity and efficacy are 
acceptable. The full analysis set (FAS) consisted of patients who 
successfully entered the group and received at least one treat-
ment. Safety and efficacy will be statistically analyzed based on 
FAS. Safety was analyzed using descriptive statistics. ORR and 
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disease control rate (DCR) with 95% CI were calculated using 
the Clopper–Pearson exact method based on binomial distri-
bution. Patients without tumor assessment data were consid-
ered nonresponders. Kaplan–Meier method was used to 
estimate median DOR and PFS, and their 95% CIs were esti-
mated by Brookmeyer-Crowley method. Data analyses were 
conducted using SAS statistical software version 9.4.

Results

Demographics and baseline characteristics

From August 09, 2018 to June 24, 2019, 35 patients with 
advanced G/EGJ cancer were enrolled at 3 sites 
(Supplementary Table 1) in China. All patients had received 
≥1 dose of HX008 combined with oxaliplatin plus capecitabine 
and thus were included in the FAS. Baseline characteristics are 
listed in Table 1. The median age was 63 (range 21–71) years 
and 77.1% were male. Sixty percent of patients had ECOG PS 1, 
and 31.4% had received prior surgery. At baseline, PD-L1 
expression and MMR status detection were performed in 21 
and 22 patients with available tumor samples, respectively. 
Among those, 12 patients (57.1%) had PD-L1 positive (CPS 
≥ 1) tumors; mismatch repair deficient (dMMR) was 

confirmed in 2 patients (9.1%), the others were determined as 
mismatch repair proficient (pMMR).

At data cutoff (June 16, 2020), the median follow-up dura-
tion was 12.7 months (range 0.3–21.2), with a median duration 
of treatment of 5.7 months (range 0.3–21.2). The median 
number of HX008 dose administrated was 8 (range 1–26). 
The median cycle number of oxaliplatin and capecitabine was 
6 (range 1–6) and 8 (range 1–26), respectively. A total of 26 
patients (74.3%) discontinued study treatment mainly due to 
disease progression, and 9 patients (25.7%) were still on treat-
ment (Supplementary Figure 1).

Safety

Most of the patients (34/35) experienced treatment-related 
adverse events. The most common treatment-related AEs 
(TRAEs) were neutropenia (65.7%), thrombocytopenia 
(62.9%), anemia (60.0%), leukopenia (54.3%), aspartate ami-
notransferase increased (42.9%) and blood bilirubin 
increased (40.0%) (Table 2). Grade ≥3 TRAEs occurred in 
25 patients (71.4%). The most frequent (>10%) grade ≥3 
TRAEs were anemia (27.5%), neutropenia (20%), thrombo-
cytopenia (17.1%), leukopenia (17.1%) and fatigue (17.1%). 
Serious TRAEs including anorexia (5.7%), thrombocytope-
nia (5.7%), fatigue (2.9%) and small intestinal obstruction 
(2.9) occurred in 6 (17.1%) patients, and recovered with 
appropriate supportive care. Immune-related TRAEs 
included fatigue (22.9%), proteinuria (20.0%), hypothyroid-
ism (14.3%), rash (11.4), hyperthyroidism (11.4), diarrhea 
(8.6%), arthralgia (5.7%) and pruritus (2.9%), most of which 
were grade 1 or 2 (Table 3). Immune-related treatment 
emergent AEs are listed in Supplementary Table 2.

TRAEs leading to discontinuation of the protocol treatment 
including anorexia (2.9%), thrombocytopenia (2.9%), palmar- 
plantar erythrodysesthesia syndrome (2.9%), and fatigue (2.9) 
occurred in 4 (11.4%) patients, three of which were caused by 
SAEs as anorexia, thrombocytopenia and fatigue, respectively. 
Nearly half of patients had TRAEs leading to reduced or 
delayed dosing of chemotherapy and/or HX008, the most 
frequent (>5%) TRAEs were thrombocytopenia (17.1%), 
vomiting (14.3%), fatigue (11.4%), leukopenia (8.6%), nausea 
(8.6%), anemia (5.7%), abdominal pain (5.7%) and palmar- 
plantar erythrodysesthesia syndrome (5.7%). The most fre-
quent (>5%) Grade 3 TRAEs leading to dose delay or reduction 
were fatigue (8.6%), thrombocytopenia (5.7%), anemia (5.7%) 
and palmar-plantar erythrodysesthesia syndrome (5.7%).

There was one (2.9%) patient who experienced treatment- 
related fatal AEs, that died from thrombocytopenia leading to 
upper gastrointestinal hemorrhage which was considered 
affirmably related to oxaliplatin and capecitabine, and unlikely 
related to HX008.

Efficacy

Thirty-two of 35 patients were evaluable by RECIST v1.1 
criteria. Tumor evaluations by site investigators are listed in 
Table 4. ORR was 60.0% (95% CI 42.1–76.1), with complete 
response (CR) in 1 patients and partial response in 20 patients. 
DCR was 77.1% (95% CI 59.9–89.6). ORR and DCR in 

Table 1. Demographics and baseline characteristics.

Demographic or characteristic Evaluable patients (N = 35)

Median age, years (range) 63 (21–71)
Sex

Males 27 (77.1)
Females 9 (22.9)

ECOG PS
0 14 (40.0)
1 21 (60.0)

Histological subtype
Intestinal 19 (54.3)
Diffuse 4 (11.4)
Mixed 7 (20.0)
Unknown 5 (14.3)

G/GEJ cancer
Advanced 23 (65.7)
Recurrent 12 (34.3)

Primary location
Gastric 28 (80.0)
Gastroesophageal junction 7 (20.0)

Metastatic stage
M0 5 (14.3)
M1 30 (85.7)

Prior surgery 10 (28.6)
Prior adjuvant chemotherapy 7 (20.0)
Metastatic disease sites

Lymph nodes 33 (94.3)
Liver 15 (42.9)
Lung 4 (11.4)
Others 9 (25.7)

Tumor PD-L1 quantifiable
CPS < 1 9 (25.7)
CPS ≥ 1 12 (34.3)
NE 14 (40.0)

MMR status
dMMR 2 (5.7)
pMMR 20 (57.1)
NE 13 (37.1)

Unless otherwise indicated, all data are n (%); CPS, combined positive score; 
dMMR, mismatch repair deficient; ECOG PS, Eastern Cooperative Oncology 
Group performance status; G/GEJ cancer, gastric cancer/gastroesophageal junc-
tion cancer; NE, not evaluated; PD-L1, programmed death-ligand 1; pMMR, 
mismatch repair proficient.
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evaluable patients were 65.6% (95% CI 46.8–81.4) and 84.4% 
(95% CI 67.2–94.7), respectively. Most patients (28/32) with 
measurable disease at baseline and ≥1 evaluable postbaseline 
assessment experienced a reduction in target lesion size and 
maintained over several assessments (Figure 1). Notably, 
tumors of two patients shrunk to be operable and received 
radical surgery after combination treatment. At data cutoff, 
nine patients remained on treatment with ongoing responses.

Median time to response (TTR) was 1.4 months (range 
1.3–2.9). Median duration of response was 12.3 months 
(range 1.4–17.9+) (Supplementary figure 2). Median PFS was 
9.2 months (95% CI 5.4-NR), and the 6-month PFS rate was 
59.3% (95% CI 40.1–74.1). Median OS was NR (95% CI 
10.7-NR), and the 12-month OS rate was 62.2% (95% CI 42.-
6–76.8) (Figure 2).

In patients with PD-L1-positive tumors, ORR and DCR 
were 75% (9/12) and 83.3% (10/12), respectively, whereas in 
patients with PD-L1-negative tumors, ORR and DCR were 
66.7% (6/9) and 100% (9/9), respectively. Nevertheless, no 
PFS difference (P = .19) was observed in PD-L1-positive and 
PD-L1-negative patients (Supplementary figure 3). Durable 
partial response was confirmed in two dMMR patients, both 
were still on treatment at the last follow-up of 12.7 and 
19.9 months, respectively.

Discussion

In this single-arm, phase Ib study, HX008 combined with oxa-
liplatin plus capecitabine demonstrated a manageable safety 
profile and durable antitumor efficacy as first-line treatment in 
Chinese patients with advanced G/GEJ adenocarcinoma.

Table 2. TRAEs of any grade occurring in ≥10% of patients.

Treatment-related AEsa n (%)
Total 

N = 35

Any grade Grade 3 Grade 4 Grade 5

Any TRAE 34 (97.1) 25 (71.4) 2 (5.7) 1 (2.9)
Treatment-related SAEs 6 (17.1) 3 (14.3) 1 (2.9) 1 (2.9)
TRAEs leading to discontinuation 4 (11.4) 1 (2.9) 1 (2.9) 1 (2.9)
TRAE leading to dose delay or reduction 17 (48.6%) 12 (34.3) 0 0
Hematologic

Neutropenia 23 (65.7) 6 (17.1) 1 (2.9) 0
Thrombocytopenia 22 (62.9) 5 (14.3) 1 (2.9) 0
Anemia 21 (60.0) 9 (25.7) 0 0
Leukopenia 19 (54.3) 6 (17.1) 0 0

Non-hematologic
Aspartate aminotransferase increased 15 (42.9) 0 0 0
Blood bilirubin increased 14 (40.0) 0 0 0
Fatigue 11 (31.4) 6 (17.1) 0 0
Anorexia 9 (25.7) 0 0 1 (2.9)
Vomiting 9 (25.7) 0 0 0
Hypoalbuminemia 9 (25.7) 0 0 0
Alanine aminotransferase increased 8 (22.9) 0 0 0
Proteinuria 8 (22.9) 0 0 0
Nausea 7 (20.0) 1 (2.9) 0 0
Palmar-plantar erythrodysesthesia syndrome 7 (20.0) 4 (11.4) 0 0
Hypertriglyceridemia 6 (17.1) 0 0 0
Hyperuricemia 5 (14.3) 0 0 0
Creatinine increased 5 (14.3) 1 (2.9) 0 0
Hypothyroidism 5 (14.3) 0 0 0
Weight loss 5 (14.3) 2 (5.7) 0 0
Rash 4 (11.4) 1 (2.9) 0 0
Fever 4 (11.4) 0 0 0
Hyperthyroidism 4 (11.4) 0 0 0

aAttribution of AEs to study treatment was determined by the investigator.

Table 3. Immune-related TRAEs.

Immune-related AEsa n (%)
Total 

N = 35

Any grade Grade 3

Fatigue 8 (22.9) 5 (14.3)
Proteinuria 7 (20.0) 0
Hypothyroidism 5 (14.3) 0
Rash 4 (11.4) 1 (2.9)
Hyperthyroidism 4 (11.4) 0
Diarrhea 3 (8.6) 1 (2.9)
Arthralgia 2 (5.7) 0
Pruritus 1 (2.9) 0

aAttribution of AEs to study treatment was determined by the investigator. TRAEs, 
treatment-related adverse events.

Table 4. Summary of response and survival data (FAS population).

Category

Total

N = 35

ORR, n (%) (95% CI)a 21 (60.0) (42.1–76.1)
BOR, n (%)
CR, n (%) 1 (2.9)
PR, n (%) 20 (57.1)
SD, n (%) 6 (17.1)
PD, n (%) 5 (14.3)
Not evaluable, n (%) 3(8.6)
DCR, n (%) (95% CI)a 27 (77.1) (59.9–89.6)
PFSb, median (95% CI), months 9.2 (5.4-NR)
6-month rate (95% CI) 59.3 (40.1–74.1)
Median (range) time to response (months) 1.4 (1.3–2.9)
Median (range) duration of response (months) 12.3 (1.4–17.9+)

aBased on the Clopper-Pearson exact method. 
bEstimated using the Kaplan–Meier method. 
BOR, best overall response; CI, confidence interval; CR, complete response; 

DCR, disease control rate; FAS, full analysis set; NR, not reached; ORR, 
objective response rate; PD, progressive disease; PFS, progression-free 
survival; PR, partial response; SD, stable disease
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The incidences and severity of TRAEs with HX008 plus 
chemotherapy were generally consistent with those of known 
side effects of oxaliplatin plus capecitabine29,30 and anti-PD-1 

antibody in combination with oxaliplatin plus capecitabine.26 

Most AEs were grade 1/2. Hematotoxicity, such as neutropenia 
and thrombocytopenia, was some of the most frequently 

Figure 1. Overall tumor responses of HX008 with oxaliplatin plus capecitabine as assessed by site investigators in patients with ≥ 1 assessable postbaseline image 
assessment (N = 32). (A) Best change from baseline in the size of target tumor lesion. Color code defines the best of response of target tumor lesion. (B) Percent change 
in the size of target tumor lesion from baseline in each patient.

Figure 2. Kaplan-Meier estimates of progression-free survival (A) and overall survival (B).
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reported, which are expected AEs associated with oxaliplatin 
and/or capecitabine. However, the incidences of any grade and 
grade ≥3 anemia and leukopenia were somewhat higher than 
those in ATTRACTION-4 study. Although consistent with the 
reported AEs of oxaliplatin or capecitabine,31,32 the severity 
might be enhanced by HX008. Furthermore, the incidences of 
diarrhea and nausea were relatively lower than those in 
ATTRACTION-4 study. Immune-related toxicities were com-
parable to reports with anti-PD-1 monotherapy and parallel 
combination therapies in similar patient populations.25,26,33 

The addition of HX008 to chemotherapy was well tolerated 
and did not significantly aggregate the side effect of patients 
with advanced G/GEJ cancer. Treatment discontinuation due 
to TRAEs occurred in 14.3% patients, due to fatigue (5.7%), 
anorexia (2.9%), thrombocytopenia (2.9%) and palmar-plantar 
erythrodysesthesia syndrome (2.9%), respectively.

Efficacy results of this study were generally consistent 
with that of ATTRACTION-4 study and KEYNOTE-059 
cohort 2, which suggest that HX008 plus chemotherapy 
showed preliminary promising anti-tumor efficacy. In 
ATTRACTION-4 study, ORR evaluated by central assess-
ment was 65.8%, median PFS was 9.7 months (95% CI 
6.8–12.5), and median OS was not reached with in 
a median follow-up time of 13.2 months. In KEYNOTE- 
059 cohort 2, ORR was 60.0%, median PFS was 6.6 months 
(95% CI 5.9–10.6), and median OS was 13.8 months (95% 
CI 8.6-NR). However, in the phase III KEYNOTE-062 
study, median PFS of pembrolizumab plus chemotherapy 
in CPS ≥ 1 patients was 6.9 months (95% CI 5.7–7.3), and 
median OS was 12.3 months (95% CI 9.5–14.8), which 
demonstrated to be noninferior to chemotherapy alone. 
There might be several reasons that could partially explain 
the different therapeutic efficacy observed in studies on 
advanced G/GEJ cancer. Oxaliplatin was used in our study 
and ATTRACTION-4 study, while cisplatin was used in 
KEYNOTE-059 and KEYNOTE-062 trials. It has been 
reported that oxaliplatin-based chemotherapy might be 
more efficacious and more tolerant than cisplatin-based 
chemotherapy in patients with advanced G/GEJ cancer.34 

Compared with cisplatin plus S-1, oxaliplatin plus S-1 pre-
sented significantly improved PFS (5.7 vs 4.9 months) and 
OS (13.0 vs 11.8 months). Indeed, compared with oxalipla-
tin, cisplatin possesses less activity by turning “cold” into 
“hot” tumors, due to its inability to trigger translocation of 
calreticulin to the outer leaflet of the plasma membrane of 
dying cells.35 Furthermore, the cycle of chemotherapy 
administrated varied among studies, oxaliplatin was limited 
for up to six cycles, while capecitabine was used until 
progressive decrease or intolerable toxicity in our study. 
Lymphopenia and neutropenia, caused by long-term che-
motherapy intervention especially platinum might interfere 
with the mechanism of the effect of anti-PD-1 antibodies by 
impairing clonal expansion of effector lymphocytes. On the 
other hand, anti-tumor efficacy of the same therapy may 
vary among distinct molecular subtypes. The Cancer 
Genome Atlas proposed molecular classification of patients 
with GC into four subtypes: Epstein-Barr virus (EBV), 
chromosomal instability (CIN), microsatellite instable 
(MSI) and genomically stable (GS),36 while CIN and MSI 

subgroups had better overall survival than GS, but worse 
than EBV subtypes.37 MSI and EBV subgroups tend to be 
more common in Asia than in non-Asia patients,38 which 
has been associated with a superior response to ICIs.39,40 

Intriguingly, immunity signature analysis between Asian 
and non-Asian gastric adenocarcinomas supposed an 
enrichment of tumor-infiltrating T-cells in non-Asian 
patients.41 Whereas better clinical efficacy of ICIs combined 
with chemotherapy was affirmed in Asian patients with 
advanced G/GEJ cancer, which manifests the need of 
further mechanism development.

Although studies in several types of carcinoma have demon-
strated that PD-L1 expression can be a reliable biomarker for the 
prediction of anti-tumor efficacy, and pembrolizumab has been 
approved for third-line treatment of PD-L1 positive (combined 
positive score ≥1) advanced G/GEJ cancer. However, no appar-
ent association between efficacy and PD-L1 expression was 
determined in our exploratory analysis, which is generally unan-
imous with results of ATTRACTION-4 and KEYNOTE-062 
studies. This result implied that PD-L1 expression might not 
be a robust predictive factor for anti-PD-1 antibodies combined 
with chemotherapy in patients with advanced G/GEJ cancer.

There are several limitations to the study. It was a single- 
arm study without a standard of care comparator arm, results 
interpreting and comparisons across trial must be cautious. 
The ORR was assessed by the investigators, rather than by an 
independent reviewer, systematic bias could be found among 
different investigators. The sample size was relatively small 
and biomarker analysis was not feasible for all patients, which 
made it difficult to correlate each biomarker with clinical 
efficacy.

In conclusion, HX008 in combination with oxaliplatin and 
capecitabine demonstrated an acceptable safety profile and 
promising anti-tumor activity as first-line treatment in 
Chinese patients with advanced G/GEJ cancer. Additional 
large-scale clinical trials are needed to further confirm the 
efficacy and safety of the combination treatment.
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