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ABSTRACT
Background Irinotecan is used as second- line treatment 
in advanced gastric or gastroesophageal junction (G/
GEJ) cancer. The role of anti- programmed death-1 (PD-1) 
antibody plus irinotecan, in this setting and population is 
unclear.
Methods This multicenter, open- label, single- arm, 
phase II trial was conducted in 11 Chinese hospitals. 
Eligible patients had histologically confirmed advanced 
G/GEJ cancer that refractory to, or intolerant of, first- line 
chemotherapy with a platinum and/or fluoropyrimidine. 
Subjects received HX008 200 mg intravenously every 3 
weeks plus irinotecan 160 mg/m2 intravenously every 2 
weeks until disease progression or unacceptable toxicity. 
The primary end point was objective response rate (ORR) 
as assessed according to Response Evaluation Criteria In 
Solid Tumors V.1.1.
Results Between October 2018 and September 2019, 
a total of 58 patients with advanced G/GEJ cancer were 
enrolled in this study. Median follow- up was 10.5 months 
(range 7.4–18.9) months. Confirmed ORR was observed 
in 16 patients, for an ORR of 27.6% (95% CI 16.1% to 
39.1%); 19 patients experienced stable disease, leading to 
a disease control rate of 60.3% (95% CI 46.4% to 73.0%). 
ORR in patients with PD- ligand 1 (L1) positive (Combined 
Positive Score (CPS) ≥1) and negative (CPS＜1) tumors 
was 38.5% (5/13) and 37.5% (3/8), respectively. Median 
duration of response was 8.0 months (range 1.5–12.5), 
6 of 16 (37.5%) responses were ongoing. Median 
progression- free survival (PFS) was 4.2 months (95% CI 
2.2 to 5.5). Median overall survival (OS) was not reached 
(NR) (95% CI 8.7 to NR). Patients with PD- L1 positive 
tumors tended to have longer OS than those with PD- L1 
negative tumors, but the difference was not statistically 
significant (NR vs 8.7 months, p=0.1858).
The most common treatment- related adverse events of 
grade 3 or 4 included neutropenia (32.8%), leukopenia 
(31.0%), anemia (17.2%), decreased appetite (8.6%), 
vomit (6.9%), nausea (6.9%) and fatigue (5.2%). There 
were no treatment- related deaths.
Conclusion The combination of HX008 and irinotecan 
demonstrated promising activity and manageable safety 

as second- line treatment in patients with advanced G/GEJ 
cancer, which warrants further study.
Trial registration number NCT03704246

BACKGROUND
Gastric cancer (GC) is the fifth most common 
cancer worldwide and the third- leading cause 
of cancer- related death, and more than half 
of the total cases occur in Eastern Asia.1 2 GC 
is mostly diagnosed at an advanced stage due 
to its non- specific symptoms, which is associ-
ated with a poor overall survival (OS). The 
standard of care for first- line treatment of 
advanced GC is fluoropyrimidine- based and 
platinum- based chemotherapy, patients with 
human epidermal growth factor receptor 
2- positive tumors should also receive tras-
tuzumab.3 In second- line setting, taxane or 
irinotecan monotherapy, or ramucirumab 
alone or in combination with paclitaxel is 
the validated therapeutic options for patients 
with adequate condition status.4 However, the 
5- year OS rate of metastatic gastric adenocar-
cinoma is still estimated around 5%–20%,5 
underscoring the need for effective therapies 
with acceptable safety profiles.

Immune checkpoint inhibitors (ICIs) 
targeting programmed death receptor 1 
(PD-1) and PD- ligand 1 (PD- L1) enhance 
antitumor T- cell activity through inhibition 
of suppression signals, and have improved 
OS of patients with various types of cancers, 
including GC.6 7 In ATTRACTION-2 study, 
nivolumab monotherapy demonstrated a 
significantly longer OS vs placebo (5.3 vs 
4.1 months; HR 0.63; 95% CI 0.51 to 0.78; 
p＜0.0001), regardless of PD- L1 expression 
in advanced gastric or gastroesophageal 
junction (G/GEJ) cancer that refractory to 
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or intolerant of ≥2 prior chemotherapy regimens.7 In 
KEYNOTE-059 study, pembrolizumab monotherapy elic-
ited durable objective responses in 30 of 259 patients 
(11.6%) who had disease progression after two or more 
prior chemotherapy regimens in advanced G/GEJ adeno-
carcinoma, and more durable responses were confirmed 
in patients with PD- L1 positive tumors.6 However, 
pembrolizumab monotherapy failed to manifest superior 
survival as compared with paclitaxel in the second- line 
setting of patients with PD- L1 Combined Positive Score 
(CPS) ≥1 G/GEJ cancer in KEYNOTE-061 study.8 Besides, 
pembrolizumab monotherapy or combined with chemo-
therapy as first- line treatment in patients with PD- L1 CPS 

≥1 G/GEJ cancer was not superior as compared with 
chemotherapy in KEYNOTE-062 study.9

Combination therapy as second- line treatment might 
enhance clinical efficacy. Combination of ramucirumab 
with paclitaxel is the only therapy that has engendered 
superior OS as compared with paclitaxel monotherapy.10 
However, ramucirumab has not been approved in China, 
leaving substantial and urgent unmet medical needs for 
such patients. Combination with ICIs and chemotherapy 
has proved to improve OS in several cancer types,11–15 
mechanistically via synergistic antitumor activity through 
modulation of the tumor microenvironment.16–18 Limited 
data of combination ICIs and chemotherapy or other 
antitumor agents as second- line treatment for advanced 
GC were revealed.

HX008 is a novel highly selective, fully humanized 
monoclonal antibody that blocks the interaction between 
PD-1 and its ligands.19 The role of anti- PD-1 antibody plus 
irinotecan in advanced G/GEJ cancer is unclear. In the 
present study, we conducted a 2- cohort phase 2 trial in 
which cohort 1 was designed to evaluate the antitumor 
activity and safety of HX008 plus irinotecan as second- line 
treatment in patients with advance G/GEJ cancer.

METHODS
Study design and participants
This phase II clinical study was a multicenter, open- label, 
non- randomized, 2- cohort, phase 2 trial that conducted 
across 11 hospitals in China. Eligible patients in cohort 
1 were ≥18 and≤75 years of age with histologically 
confirmed diagnosis of advanced G/GEJ cancer; refrac-
tory to, or intolerant of first- line chemotherapy (platinum- 
containing and/or fluorouracil- based regimen); at 
least one measurable lesion diagnosed according to the 
Response Evaluation Criteria In Solid Tumors (RECIST) 
V.1.1 at baseline; an Eastern Cooperative Oncology 
Group (ECOG) performance status score of 0 or 1; a life 
expectancy ≥3 months and adequate organ function. Key 
exclusion criteria were: active or prior documented auto-
immune or inflammatory disease; prior treatment with an 
agent directed against PD-1, or PD- L1 or CTLA-4; history 
or current interstitial lung disease or pulmonary fibrosis; 
symptomatic central nervous system metastases; expo-
sure to any investigational agent within 4 weeks of the 
first dose of study drug; the adverse reactions of previous 
treatments failed to recover to National Cancer Insti-
tute Common Terminology Criteria for Adverse Events 
(CTCAE; V.5.0) grade score ≤1.

Written informed consent was obtained from all 
patients before enrolment.

Study treatment
All subjects received HX008 combined with irinotecan. 
HX008 200 mg was administrated intravenously over 
60 min every 3 weeks up to 2 years; irinotecan 160 mg/
m2 was administered intravenously over 60–120 min every 
2 weeks. For each patient during the overlapping cycle 

Table 1 Baseline characteristics (full analysis set)

No of patients 
(N=58) %

Age (years)

  Median (range） 60 (26–70)

Sex

  Male 42 72.4

  Female 16 27.6

ECOG PS

  0 24 41.4

  1 34 58.6

Primary tumor site

  Gastric cancer 40 69.0

  Gastroesophageal junction 
cancer

18 31.0

No of metastatic sites

  1 30 51.7

  ≥2 28 48.3

Previous tumor surgery

  Yes 28 48.3

  No 30 51.7

Previous chemotherapy

  Platinum 54 93.1

  Fluoropyrimidine 57 98.3

  Taxanes 23 39.7

Liver metastases

  Yes 29 50.0

  No 29 50.0

Lung metastases

  Yes 11 19.0

  No 47 81.0

Lymph node metastases

  Yes 46 79.3

  No 12 20.7

ECOG PS, Eastern Cooperative Oncology Group performance 
status.
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of HX008 and irinotecan, HX008 was administrated first, 
followed sequentially by the irinotecan infusion. Treat-
ment was discontinued on disease progression, unac-
cepted toxicity, physician decision or patient withdrawal 
of consent, whichever came first. Clinically stable patients 
with the first radiographic evidence of progressive disease 
(PD) could remain on treatment at the investigator’s 
discretion until confirmed PD. Treatment interruptions 
were permitted for the management of treatment- related 
AEs.

End points and assessments
The primary endpoint was objective response rate (ORR) 
per RECIST V.1.1, which was defined as the percentage 
of patients with a confirmed complete (CR) or partial 
response (PR). Secondary endpoints included disease 
control rate (DCR), duration of response (DOR), PFS, OS 
and safety. DCR was defined as the percentage of patients 
with a confirmed CR or PR, or stable disease (SD). DOR 
was defined as time from initial radiographically CR or 
PR until disease progression. PFS was defined as the time 
from the date of registration to disease progression or 
death from any cause, whichever occurred first. OS was 
defined as the time from the date of registration to death 
from any cause.

Tumor imaging was performed by CT scans or MRI 
at baseline, and every 6 weeks thereafter through 
the first year, then every 12 weeks. RECIST V.1.1 and 
immune related Response Criteria (iRECIST) were 
used for tumor Evaluation. Adverse events (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 antitumor therapy followed the last dose, 
whichever came first. Immune- related AEs should be 
recorded up to 90 days after the last administration of 
HX008. AEs were coded using the Medical Dictionary 
for Regulatory Activities (V.20.0) and graded according 
to the CTCAE V.5.0.

PD-L1 detection
For patients with available tumor samples, PD- L1 tumor 
expression was assessed by immunohistochemistry in 
archival or newly collected tumor samples at the central 
laboratory (SAB028, Shuwen Biotech). PD- L1 expres-
sion was measured using the CPS, defined as the number 
of PD- L1- positive cells (tumor cells, lymphocytes, macro-
phages) as a proportion of the total number of tumor 
cells multiplied by 100. Tumors was considered to have 
positive PD- L1 expression when CPS ≥1.

Statistical methods
In this trial, 55 patients were enrolled to obtain a 
planned sample size of 50 patients if 10% of enrolled 
patients would not be treated. This provided approx-
imately 80% power, at a one- sided nominal α=0.05, 
to detect an ORR of 22% or greater with HX008 plus 
irinotecan compared with a fixed control rate of 10% 
(based on historical data) using the exact binomial 
test. Efficacy endpoints were analyzed in the full anal-
ysis set (FAS), defined as patients who received at least 
one dose of study treatment and for whom any efficacy 

Table 2 Antitumor activity assessed by sites investigators per RECIST V.1.1

Antitumor activity

Total

N=58

ORR, n (%) (95% CI) * 16 (27.6) (16.7 to 40.9)

DCR, n (%) (95% CI) * 35 (60.3) (46.6 to 73.0)

Best overall response, n (%)

  Complete response 0 (0.0)

  Partial response 16 (27.6)

  Stable disease 19 (32.8)

  Progressive disease 18 (31.0)

  Not evaluable 5 (8.6)

Time to response† months, median (range) 1.4 (1.3–7.8)

Duration of response†‡ months, median (range) 8.0 (1.5–12.5)

PFS‡, months, median (95% CI) 4.2 (2.2 to 5.5)

  6- month rate (95% CI) 28.3 (16.5 to 41.3)

OS‡, months, median (95% CI) NR (8.7 to NR)

  12 month rate (95% CI) 64.2 (49.4 to 75.7)

*Based on the Clopper- Pearson exact method.
†Evaluated in patients who had a complete or partial response.
‡Estimated using the Kaplan- Meier method.
DCR, disease control rate; NR, not reached; ORR, objective response rate; OS, overall survival; PFS, progression- free survival; RECIST, 
Response Evaluation Criteria In Solid Tumors.
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data on treatment were available. Safety endpoints were 
assessed in patients who received at least one dose of 
study treatment. ORR and DCR were assessed based 
on the point estimate and 95% CI using the Clopper- 
Pearson exact method. The subjects without mitigation 
data in FAS would be counted as no remission. PFS, 
DOR and OS were estimated by Kaplan- Meier method. 
Statistical analysis was performed using SAS V.9.4 (SAS 
Institute) statistical software.

RESULTS
Patients characteristics
Between October 2018 and September 2019, a total of 
58 patients with advanced G/GEJ cancer were enrolled 
from 11 centers in China. All patients received at least 
one dose of HX008 combined with irinotecan. Base-
line characteristics are listed in table 1. Median (range) 
age was 60 (26–70) years. Most patients were male 
(72.4%) and had an ECOG performance status score 
of 1 (58.6%). Forty patients were advanced GC and 
18 patients were advanced gastroesophageal junction 
cancer. PD- L1 expression was detected in 22 patients 
with available tumor samples, with 14 patients had PD- L1 
positive tumors.

By the data cut- off date of May 11 2020, the median 
follow- up was 10.5 months (range 7.4–18.9). Six patients 
(10.3%) continued to receive study treatment. The 
most common reason for treatment discontinuation was 
disease progression (39 patients (67.2%)) (online supple-
mental figure 1). The median duration of exposure to 
study treatment was 3.5 months (range 0.03–16.3), and 
the median number of HX008 and irinotecan were 5 
(range 1–22) and 7 (range 1–32), respectively.

Antitumor activity
Tumor evaluations were listed in table 2. Confirmed 
PR was observed in 16 patients, for a confirmed ORR 
of 27.6% (95% CI 16.1% to 39.1%); 19 patients experi-
enced SD, leading to a DCR of 60.3% (95% CI 46.4% to 
73.0%). ORR and DCR in evaluable patients were 30.2% 
(95% CI 18.3% to 44.3%) and 66.0% (95% CI 51.7% to 
78.5%), respectively. Six of the responses (37.5%) were 
ongoing at the time of data cut- off. The median DOR 
was 8.0 months (range 1.5–12.5) and the median time to 
response was 1.4 months (range 1.3–7.8). Among patients 
with ≥1 evaluable postbaseline imaging assessment, 32 
(60.4%) experienced reduction in measurable tumor 
size (figure 1A), and decrease in tumor burden was main-
tained over several assessments (figure 1B).

By data cut- off, 39 patients had disease progression and 
20 patients died. Median PFS was 4.2 months (95% CI 2.2 
to 5.5), and the estimated 6- month PFS rate was 28.3% 
(95% CI 16.5% to 41.3%) (table 2 and figure 2A). Median 
OS was not reached (NR) (95% CI 8.7 to NR) and the 

Figure 1 Overall tumor responses of HX008 plus irinotecan 
as assessed by site investigators. (A) Best change from 
baseline in the size of target tumor lesion. Color code defines 
the best of response of target tumor lesion. Seven patients 
(indicated by star) had a new lesion were evaluated as 
disease progression. (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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estimated 12 month OS rate was 64.2% (95% CI 49.4% to 
75.7%) (figure 2B).

PD- L1 expression could be evaluated in 22 patients 
at baseline, and 14 patients (63.6%) with PD- L1 CPS 
of 1 or higher. Among patients with evaluable patients, 
ORR was 38.5% (5/13) with CPS≥1 and 37.5% (3/8) 
with CPS＜1, DCR was 84.6% (11/13) and 75% (6/8), 
respectively. Median PFS was 4.3 months with CPS 
≥1 and 5.0 months with CPS＜1, respectively. Median 
OS was NR with CPS ≥1 and 8.7 months with CPS＜1, 
respectively.

Safety
Treatment- related AEs (TRAEs) of any grade occurred in 
all patients (table 3). The most common TRAEs of any 

grade were leukopenia (81.0%), neutropenia (77.6%), 
nausea (65.5%), vomit (60.3%), decreased appetite 
(53.4%), fatigue (50.0%), anemia (48.3%), diarrhea 
(44.8%), decreased lymphocyte count (24.1%) and weight 
loss (22.4%). Grade 3 or 4 TRAEs occurred in 37 patients 
(63.8%); the most frequent (>5%) ones included neutro-
penia (32.8%), leukopenia (31.0%), anemia (17.2%), 
decreased appetite (8.6%), vomit (6.9%), nausea (6.9%) 
and fatigue (5.2%). Serious AEs (SAEs) were reported in 
10 patients (17.2%), with the most common being neutro-
penia (6.9%), anemia (5.2%), decreased appetite (5.2%), 
diarrhea (3.4%) and vomit (3.4%) (table 3). The most 
common immune- related AEs were grade 1 or 2, including 
fatigue (29.3%), proteinuria (15.5%), hypothyroidism 
(13.8%), diarrhea (12.1%), rash (10.3%) (table 4).

Table 3 TRAEs of any grade occurring in ≥10% of patients

Treatment- related AEs* n (%)

Total N=58

Any grade, % Grade 3, % Grade 4, %

Any adverse event 58 (100) 37 (63.8) 8 (13.8)

Treatment- related SAEs 10 (17.2) 6 (10.3) 3 (5.2)

TRAEs leading to discontinuation 9 (15.5) 4 (6.9) 2 (3.4)

TRAEs leading to dose delay 20 (34.5) 15 (25.9) 2 (3.4)

TRAEs leading to dose reduction of irinotecan 23 (39.7) 16 (27.6) 4 (6.9)

TRAEs (≥10%)

Hematologic

  Leukopenia 47 (81.0) 18 (31.0) 2 (3.4)

  Neutropenia 45 (77.6) 17 (29.3) 7 (12.1)

  Anemia 28 (48.3) 10 (17.2) 0

  Decreased lymphocyte count 14 (24.1) 2 (3.4) 0

  Thrombocytopenia 9 (15.5) 1 (1.7) 0

Non- hematologic

  Nausea 38 (65.5) 4 (6.9) 0

  Vomit 35 (60.3) 4 (6.9) 0

  Decreased appetite 31 (53.4) 5 (8.6) 0

  Fatigue 29 (50.0) 3 (5.2) 0

  Diarrhea 26 (44.8) 0 1 (1.7)

  Weight loss 13 (22.4) 1 (1.7) 0

  Proteinuria 10 (17.2) 0 0

  Hypothyroidism 10 (17.2) 0 0

  ALT increased 9 (15.5) 0 0

  AST increased 9 (15.5) 0 0

  Alopecia 9 (15.5) 0 0

  Hypoalbuminaemia 8 (13.8) 0 0

  Abdominal pain 7 (12.1) 1 (1.7) 0

  DBIL increased 7 (12.1) 0 0

  Rash 6 (10.3) 0 0

*Attribution of AEs to study treatment was determined by the investigators. Grade 3 and grade 4 are overlapping.
AE, adverse event; ALT 
, alanine aminotransferase 
; AST, aspartate aminotransferase; DBIL, direct bilirubin; SAE, serious adverse event; TRAEs, treatment- related adverse events.  on M
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Nine patients (15.5%) had AEs that lead to permanent 
HX008 and/or irinotecan discontinuation, including 
neutropenia (5.2%), vomit (5.2%), leukopenia (3.4%), 
fatigue (3.4%) and anemia (1.7%). Dose reduction of 
irinotecan was performed in 23 (39.7%) out of the 58 
patients. The most frequent (>5%) reasons of dose reduc-
tion of irinotecan were neutropenia (20.7%), leukopenia 
(10.3%), nausea (10.3%), vomit (10.3%), decreased 
appetite (10.3%) and fatigue (8.6%). There were no 
treatment- related deaths.

DISCUSSION
Patients with advanced GC whose disease progresses after 
first- line therapy have limited treatment options. In this 
multicenter, open- label, phase II trial of patients refrac-
tory to, or intolerant of first- line chemotherapy, HX008 
plus irinotecan demonstrated promising antitumor 
activity and manageable toxic effects. To the best of our 
knowledge, this is the first report to evaluate the efficacy 
and safety of the combinations of anti- PD-1 monoclonal 
antibody and chemotherapy as second- line therapy in 
advanced G/GEJ adenocarcinoma.

Although irinotecan has been standard second- line 
treatment in patients with advanced G/GEJ cancer, objec-
tive response was 9%–17% with irinotecan monotherapy 
and 9%–22% with irinotecan- containing doublet treat-
ment, median PFS was 2.3–3.4 and 2.4–3.8 months and 
median OS was 8.4–10.3 and 8.3–10.7 months, respec-
tively.20–23 Anti- PD-1 antibody monotherapy for advanced 
G/GEJ cancer showed limited clinical activity compared 
with chemotherapy.8 24 In KEYNOTE-061 trial, which was 
a phase III trial with pembrolizumab compared with pacl-
itaxel as second- line therapy in patients with advanced 
or metastatic G/GEJ adenocarcinoma, ORR was 16% 
(95% CI 11% to 22%) with pembrolizumab group and 
14% (95% CI 9% to 19%) with paclitaxel group with a 
PD- L1 CPS of 1 or higher, median PFS was 1.5 and 4.1 

months, median OS was 9.1 and 8.3 months, and the 
estimated proportion of patients surviving at 1 year was 
40% and 27%, respectively.8 By contrast, confirmed 
objective response was 27.6% in FAS and 30.2% in eval-
uable patients in this study. Similar to previous reports 
of immunotherapies combined with chemotherapy, 
early and durable response were observed. Median PFS 
was numerically longer compared with previous reports 
of irinotecan monotherapy.22 While median OS was 
NR within a median follow- up of 10.5 months. Notably, 
objective response and PFS with HX008 combined with 
irinotecan was independent of tumor PD- L1 expression, 
whereas OS benefit tends to be more apparent in patients 
with PD- L1 positive tumors (CPS ≥1). The correlation of 
clinical benefit with tumor PD- L1 expression was indeter-
minate in advanced G/GEJ cancer. Antitumor response 
with nivolumab was independent of PD- L1 status, while 
clinically meaningful efficacy with pembrolizumab was 
observed in CPS ≥10.25 Overall, these results were compa-
rable with reports of ICIs combination treatment in 
patients with advanced or recurrent G/GEJ cancer,26–28 
and were similar to those previously reported for ramu-
cirumab plus paclitaxel,10 which suggest that HX008 plus 
irinotecan may be a promising therapeutic option as 
second- line therapy.

AEs associated with HX008 and irinotecan were in 
general of mild severity and manageable. The main AEs 
were myelosuppression caused possibly by irinotecan. 
The hematologic toxicities were similar to previous 
reports with FOLFIRI as treatment for advanced GC.29 
In irinotecan monotherapy as third- line or later treat-
ment in advanced GC, grade 3 or 4 neutropenia, anemia 
and thrombocytopenia appeared in 19.2%, 19.2% and 
1.4% respectively,30 the results were basically consis-
tent with our trials. Most of the immune- related AEs 
were grade 1 or 2. Previous studies have reported that 
the most common immune- related AEs associated were 
fatigue, pruritus, rash, hypothyroidism, proteinuria and 
decreased appetite.31 In our study, all these AEs were 
observed and no unexpected AEs or new safety signals 
were identified.

We would also like to acknowledge that its single- arm 
nature with the limited number of patients limited our 
ability to compare the findings directly with available 
therapies for this patient population. On the other hand, 
other biomarkers, including Epstein- Barr virus positivity 
or microsatellite instability, were not detected in our trial, 
which may be a limitation of this report.

In conclusion, these results suggest that HX008 injec-
tion in combination with irinotecan in patients with unre-
sectable advanced or recurrent G/GEJ cancer may be a 
potential second- line therapeutic option with a manage-
able safety profile and encouraging efficacy. A random-
ized phase III trial of HX008 plus irinotecan vs placebo 
plus irinotecan will be initiated to further evaluate the 
combination as second- line treatment in advanced G/
GEJ cancer.

Table 4 Immune- related adverse events (AEs)

Immune- related AEs n 
(%)*

Total N=58

Any grade, 
%

Grade 
3, %

Grade 
4, %

Any adverse event 30 (51.7) 2 (3.4) 0

Fatigue 17 (29.3) 2 (3.4) 0

Proteinuria 9 (15.5) 0 0

Hypothyroidism 8 (13.8) 0 0

Diarrhea 7 (12.1) 0 0

Rash 6 (10.3) 0 0

Pruritus 5 (8.6) 0 0

Myocarditis 1 (1.7) 0 0

Testosterone decrease 1 (1.7) 0 0

*Attribution of AEs to study treatment was determined by the 
investigators.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jitc.bm

j.com
/

J Im
m

unother C
ancer: first published as 10.1136/jitc-2020-001279 on 15 O

ctober 2020. D
ow

nloaded from
 

http://jitc.bmj.com/


7Song Y, et al. J Immunother Cancer 2020;8:e001279. doi:10.1136/jitc-2020-001279

Open access

Author affiliations
1Department of Medical Oncology, National Cancer Center/National Clinical 
Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences 
and Peking Union Medical College, Beijing, China
2Department of Medical Oncology, Henan Cancer Hospital, The Affiliated Cancer 
Hospital of Zhengzhou University, Zhengzhou, China
3Department of Medical Oncology, Hubei Cancer Hospital, Wuhan, China
4Department of Medical Oncology, Shandong Cancer Hospital, Jinan, China
5Department of Oncology, The First Affiliated Hospital of Zhengzhou University, 
Zhengzhou, China
6Department of Medical Oncology, Hunan Cancer Hospital, The Affiliated Cancer 
Hospital of Xiangya School of Medicine, Central South University, Changsha, China
7Department of Medical Oncology, The Second Affiliated Hospital of SooChow 
University, Suzhou, China
8Department of Medical Oncology, The First Affiliated Hospital of China Medical 
University, Shenyang, China
9Department of Medical Oncology, Liaoning Cancer Hospital, Cancer Hospital of 
China Medical University, Shenyang, China
10Department of Medical Oncology, The First Affiliated Hospital of Xinxiang Medical 
University, Xinxiang, China
11Department of Medical Oncology, Zhejiang Cancer Hospital, Institute of Cancer 
and Basic Medicine, Chinese Academy of Sciences, Cancer Hospital of the 
University of Chinese Academy of Sciences, Hangzhou, China
12Taizhou Hanzhong Biomedical Co., Ltd, Jiangsu, China

Acknowledgements We would like to thank the patients who participated in the 
trial and their families, and all investigators and site personnel.

Contributors JH conceived and designed the study. Acquisition of data was done 
by JH, YS, QL, NL, XL, QF, SZ, YL, JZ, ZZ, XY, XK and HZ. Analysis and interpretation 
of data was done by JH, YS, XW and YD. JH, YS and XW drafted the initial version of 
this manuscript. All authors participated in review and revision of the manuscript.

Funding This study was sponsored and funded by Taizhou Hanzhong Biomedical 
Co., Ltd.

Competing interests XW and YD are employees of Taizhou Hanzhong Biomedical. 
All remaining authors have declared no conflicts of interest.

Patient consent for publication Obtained.

Ethics approval The ethics committee at each study hospital approved the study 
protocol and all amendments, and the trial was conducted in accordance with Good 
Clinical Practice guidelines and the principles of the Declaration of Helsinki.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request. The 
datasets used and/or analyzed during the current study are available from the 
corresponding author on reasonable request and approval from study sponsor 
according to available guidelines at time of request.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See https:// creativecommons. org/ 
licenses/ by/ 4. 0/.

ORCID iD
Jing Huang http:// orcid. org/ 0000- 0002- 2167- 8385

REFERENCES
 1 Taieb J, Moehler M, Boku N, et al. Evolution of checkpoint inhibitors 

for the treatment of metastatic gastric cancers: current status and 
future perspectives. Cancer Treat Rev 2018;66:104–13.

 2 Bray F, Ferlay J, Soerjomataram I, et al. Global cancer statistics 
2018: GLOBOCAN estimates of incidence and mortality worldwide 
for 36 cancers in 185 countries. CA Cancer J Clin 2018;68:394–424.

 3 Zaanan A, Bouché O, Benhaim L, et al. Gastric cancer: French 
intergroup clinical practice guidelines for diagnosis, treatments and 
follow- up (SNFGE, FFCD, GERCOR, UNICANCER, SFCD, SFED, 
SFRO). Dig Liver Dis 2018;50:768–79.

 4 Smyth EC, Verheij M, Allum W, et al. Gastric cancer: ESMO clinical 
practice guidelines for diagnosis, treatment and follow- up. Ann 
Oncol 2016;27:v38–49.

 5 Wagner AD, Syn NL, Moehler M, et al. Chemotherapy for advanced 
gastric cancer. Cochrane Database Syst Rev 2017;8:CD004064.

 6 Fuchs CS, Doi T, Jang RW, et al. Safety and efficacy of 
pembrolizumab monotherapy in patients with previously treated 
advanced gastric and gastroesophageal junction cancer: phase 2 
clinical KEYNOTE-059 trial. JAMA Oncol 2018;4:e180013.

 7 Kang Y- K, Boku N, Satoh T, et al. Nivolumab in patients with 
advanced gastric or gastro- oesophageal junction cancer refractory 
to, or intolerant of, at least two previous chemotherapy regimens 
(ONO-4538-12, ATTRACTION-2): a randomised, double- blind, 
placebo- controlled, phase 3 trial. Lancet 2017;390:2461–71.

 8 Shitara K, Özgüroğlu M, Bang Y- J, et al. Pembrolizumab versus 
paclitaxel for previously treated, advanced gastric or gastro- 
oesophageal junction cancer (KEYNOTE-061): a randomised, open- 
label, controlled, phase 3 trial. Lancet 2018;392:123–33.

 9 Tabernero J, Van Cutsem E, Bang Y- J, et al. Pembrolizumab with or 
without chemotherapy versus chemotherapy for advanced gastric 
or gastroesophageal junction (G/GEJ) adenocarcinoma: the phase III 
KEYNOTE-062 study. JCO 2019;37:LBA4007.

 10 Wilke H, Muro K, Van Cutsem E, et al. Ramucirumab plus paclitaxel 
versus placebo plus paclitaxel in patients with previously treated 
advanced gastric or gastro- oesophageal junction adenocarcinoma 
(rainbow): a double- blind, randomised phase 3 trial. Lancet Oncol 
2014;15:1224–35.

 11 Horn L, Mansfield AS, Szczęsna A, et al. First- Line Atezolizumab plus 
chemotherapy in extensive- stage small- cell lung cancer. N Engl J 
Med 2018;379:2220–9.

 12 Paz- Ares L, Luft A, Vicente D, et al. Pembrolizumab plus 
chemotherapy for squamous Non–Small- Cell lung cancer. N Engl J 
Med Overseas Ed 2018;379:2040–51.

 13 Socinski MA, Jotte RM, Cappuzzo F, et al. Atezolizumab for first- 
line treatment of metastatic Nonsquamous NSCLC. N Engl J Med 
2018;378:2288–301.

 14 Burtness B, Harrington KJ, Greil R, et al. Pembrolizumab alone 
or with chemotherapy versus cetuximab with chemotherapy for 
recurrent or metastatic squamous cell carcinoma of the head and 
neck (KEYNOTE-048): a randomised, open- label, phase 3 study. The 
Lancet 2019;394:1915–28.

 15 Schmid P, Cortes J, Pusztai L, et al. Pembrolizumab for early triple- 
negative breast cancer. N Engl J Med 2020;382:810–21.

 16 Zitvogel L, Galluzzi L, Smyth MJ, et al. Mechanism of action 
of conventional and targeted anticancer therapies: reinstating 
immunosurveillance. Immunity 2013;39:74–88.

 17 Hato SV, Khong A, de Vries IJM, et al. Molecular pathways: the 
immunogenic effects of platinum- based chemotherapeutics. Clin 
Cancer Res 2014;20:2831–7.

 18 Kon E, Benhar I. Immune checkpoint inhibitor combinations: current 
efforts and important aspects for success. Drug Resist Updat 
2019;45:13–29.

 19 Zhang J, Huang Y, Xi G, et al. HX008: a humanized PD-1 blocking 
antibody with potent antitumor activity and superior pharmacologic 
properties. MAbs 2020;12:1724751.

 20 Higuchi K, Tanabe S, Shimada K, et al. Biweekly irinotecan plus 
cisplatin versus irinotecan alone as second- line treatment for 
advanced gastric cancer: a randomised phase III trial (TCOG GI-
0801/BIRIP trial). Eur J Cancer 2014;50:1437–45.

 21 Satoh T, Lee KH, Rha SY, et al. Randomized phase II trial of 
Nimotuzumab plus irinotecan versus irinotecan alone as second- line 
therapy for patients with advanced gastric cancer. Gastric Cancer 
2015;18:824–32.

 22 Hironaka S, Ueda S, Yasui H, et al. Randomized, open- label, phase 
III study comparing irinotecan with paclitaxel in patients with 
advanced gastric cancer without severe peritoneal metastasis after 
failure of prior combination chemotherapy using fluoropyrimidine 
plus platinum: WJOG 4007 trial. J Clin Oncol 2013;31:4438–44.

 23 Tanabe K, Fujii M, Nishikawa K, et al. Phase II/III study of second- line 
chemotherapy comparing irinotecan- alone with S-1 plus irinotecan 

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jitc.bm

j.com
/

J Im
m

unother C
ancer: first published as 10.1136/jitc-2020-001279 on 15 O

ctober 2020. D
ow

nloaded from
 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-2167-8385
http://dx.doi.org/10.1016/j.ctrv.2018.04.004
http://dx.doi.org/10.3322/caac.21492
http://dx.doi.org/10.1016/j.dld.2018.04.025
http://dx.doi.org/10.1093/annonc/mdw350
http://dx.doi.org/10.1093/annonc/mdw350
http://dx.doi.org/10.1002/14651858.CD004064.pub4
http://dx.doi.org/10.1001/jamaoncol.2018.0013
http://dx.doi.org/10.1016/S0140-6736(17)31827-5
http://dx.doi.org/10.1016/S0140-6736(18)31257-1
http://dx.doi.org/10.1200/JCO.2019.37.18_suppl.LBA4007
http://dx.doi.org/10.1016/S1470-2045(14)70420-6
http://dx.doi.org/10.1056/NEJMoa1809064
http://dx.doi.org/10.1056/NEJMoa1809064
http://dx.doi.org/10.1056/NEJMoa1810865
http://dx.doi.org/10.1056/NEJMoa1810865
http://dx.doi.org/10.1056/NEJMoa1716948
http://dx.doi.org/10.1016/S0140-6736(19)32591-7
http://dx.doi.org/10.1016/S0140-6736(19)32591-7
http://dx.doi.org/10.1056/NEJMoa1910549
http://dx.doi.org/10.1016/j.immuni.2013.06.014
http://dx.doi.org/10.1158/1078-0432.CCR-13-3141
http://dx.doi.org/10.1158/1078-0432.CCR-13-3141
http://dx.doi.org/10.1016/j.drup.2019.07.004
http://dx.doi.org/10.1080/19420862.2020.1724751
http://dx.doi.org/10.1016/j.ejca.2014.01.020
http://dx.doi.org/10.1007/s10120-014-0420-9
http://dx.doi.org/10.1200/JCO.2012.48.5805
http://jitc.bmj.com/


8 Song Y, et al. J Immunother Cancer 2020;8:e001279. doi:10.1136/jitc-2020-001279

Open access 

in advanced gastric cancer refractory to first- line treatment with S-1 
(JACCRO GC-05). Ann Oncol 2015;26:1916–22.

 24 Bang Y- J, Ruiz EY, Van Cutsem E, et al. Phase III, randomised trial of 
avelumab versus physician's choice of chemotherapy as third- line 
treatment of patients with advanced gastric or gastro- oesophageal 
junction cancer: primary analysis of javelin gastric 300. Ann Oncol 
2018;29:2052–60.

 25 Wainberg ZA, Fuchs CS, Tabernero J, et al. Efficacy of 
pembrolizumab (pembro) monotherapy versus chemotherapy for 
PD- L1–positive (CPS ≥10) advanced G/GEJ cancer in the phase 
II KEYNOTE-059 (cohort 1) and phase III KEYNOTE-061 and 
KEYNOTE-062 studies. JCO 2020;38(4_suppl):427.

 26 Janjigian YY, Bendell J, Calvo E, et al. CheckMate-032 study: efficacy 
and safety of nivolumab and nivolumab plus ipilimumab in patients with 
metastatic esophagogastric cancer. J Clin Oncol 2018;36:2836–44.

 27 Xu J, Zhang Y, Jia R, et al. Anti- PD-1 antibody SHR-1210 combined 
with apatinib for advanced hepatocellular carcinoma, gastric, or 
esophagogastric junction cancer: an open- label, dose escalation and 
expansion study. Clin Cancer Res 2019;25:515–23.

 28 Fukuoka S, Hara H, Takahashi N, et al. Regorafenib plus nivolumab 
in patients with advanced gastric or colorectal cancer: an open- label, 
dose- escalation, and Dose- Expansion phase Ib trial (REGONIVO, 
EPOC1603). J Clin Oncol 2020;38:2053–61.

 29 Guimbaud R, Louvet C, Ries P, et al. Prospective, randomized, 
multicenter, phase III study of fluorouracil, leucovorin, and irinotecan 
versus epirubicin, cisplatin, and capecitabine in advanced gastric 
adenocarcinoma: a French intergroup (Fédération Francophone de 
Cancérologie digestive, Fédération Nationale des centres de Lutte 
Contre Le cancer, and Groupe Coopérateur Multidisciplinaire en 
Oncologie) study. J Clin Oncol 2014;32:3520–6.

 30 Makiyama A, Arimizu K, Hirano G, et al. Irinotecan monotherapy 
as third- line or later treatment in advanced gastric cancer. Gastric 
Cancer 2018;21:464–72.

 31 Postow MA, Sidlow R, Hellmann MD. Immune- Related adverse 
events associated with immune checkpoint blockade. N Engl J Med 
2018;378:158–68.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jitc.bm

j.com
/

J Im
m

unother C
ancer: first published as 10.1136/jitc-2020-001279 on 15 O

ctober 2020. D
ow

nloaded from
 

http://dx.doi.org/10.1093/annonc/mdv265
http://dx.doi.org/10.1093/annonc/mdy264
http://dx.doi.org/10.1200/JCO.2020.38.4_suppl.427
http://dx.doi.org/10.1200/JCO.2017.76.6212
http://dx.doi.org/10.1158/1078-0432.CCR-18-2484
http://dx.doi.org/10.1200/JCO.19.03296
http://dx.doi.org/10.1200/JCO.2013.54.1011
http://dx.doi.org/10.1007/s10120-017-0759-9
http://dx.doi.org/10.1007/s10120-017-0759-9
http://dx.doi.org/10.1056/NEJMra1703481
http://jitc.bmj.com/

	HX008, an anti-PD1 antibody, plus irinotecan as second-line treatment for advanced gastric or gastroesophageal junction cancer: a multicenter, single-arm phase II trial
	Abstract
	Background
	Methods
	Study design and participants
	Study treatment
	End points and assessments
	PD-L1 detection
	Statistical methods

	Results
	Patients characteristics
	Antitumor activity
	Safety

	Discussion
	References


