
OR I G I N A L A R T I C L E

SHR-1316, an anti-PD-L1 antibody, plus chemotherapy as the
first-line treatment for advanced esophageal squamous cell
carcinoma: A multicentre, phase 2 study

Lan Mu1 | Yan Song1 | Kuaile Zhao2,3 | Ying Liu4 | Qingxia Fan5 | Xi Wang1 |

Qun Li1 | Xiaopeng Wang6 | Jing Huang1,7

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 Radiation Oncology, Fudan
University Shanghai Cancer Center, Shanghai,
China
3Department of Oncology, Shanghai Medical
College, Fudan University, Shanghai, China
4Department of Medical Oncology of Henan
Cancer Hospital, Zhengzhou University Affiliated
Cancer Hospital, Zhengzhou, China
5Department of Oncology, The First Affiliated
Hospital of Zhengzhou University, Zhengzhou,
China
6Department of Clinical Medicine, Jiangsu
Hengrui Medicine Co. Ltd, Lianyungang, China
7National Cancer Center/National Clinical
Research Center for Cancer/Cancer Hospital &
Shenzhen Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College,
Shenzhen, China

Correspondence
Jing Huang, Department of Medical Oncology,
National Cancer Center/National Clinical
Research Center for Cancer/Cancer Hospital,
Chinese Academy of Medical Sciences and Peking
Union Medical College, 17 Panjiayuan Nanli,
Beijing 100021, China and National Cancer
Center/National Clinical Research Center for
Cancer/Cancer Hospital & Shenzhen Hospital,
Chinese Academy of Medical Sciences and Peking
Union Medical College, Shenzhen 518116, China.
Email: huangjingwg@163.com

Abstract
Background: This multicentre, open-label study evaluated the efficacy and safety of
antiprogrammed death ligand 1 antibody SHR-1316 plus liposomal irinotecan and
5-fluorouracil as the first-line treatment for patients with advanced esophageal squa-
mous cell carcinoma (ESCC).
Methods: Eligible patients received SHR-1316 (10 mg/kg), liposomal irinotecan
(60 mg/m2 for the first cycle, 80 mg/m2 thereafter), and 5-fluorouracil (2400 mg/m2)
every 14 days until disease progression, intolerable toxicity or withdrawal of consent.
The primary endpoint was progression-free survival (PFS). Secondary endpoints were
objective response rate (ORR), disease control rate (DCR), overall survival (OS), and
safety.
Results: We enrolled 23 patients between 11 March 2019 and 31 May 2019. The
median follow-up duration was 15.2 months (95% CI 14.2–16.2). The median PFS
was 8.5 months (95% CI 1.2–15.8), and ORR and DCR were 52.2% (95% CI
30.1–74.3) and 73.9% (95% CI 54.5–93.3), respectively. The median OS was
11.6 months (95% CI 6.7–16.6). The most common treatment-related grade 3–4
adverse events (AEs) were neutropenia (17.4%), nausea (13.0%), and anorexia
(13.0%). Treatment-related serious AEs occurred in two patients. No treatment-
related deaths occurred.
Conclusions: SHR-1316 plus liposomal irinotecan and 5-fluorouracil has a promising
efficacy and manageable safety profile, and could be a new first-line treatment
approach for patients with unresectable locally advanced or distant metastatic ESCC.

K E YWORD S
anti-PD-L1 antibody, chemotherapy, esophageal squamous cell carcinoma, liposomal irinotecan

INTRODUCTION

Esophageal cancer is one of the most aggressive malignan-
cies, ranking as the seventh most common cancer and the

sixth leading cause of cancer death worldwide.1 Asia
accounts for 75% of the world’s burden of esophageal cancer
and China contributes almost half of esophageal cancer
cases globally.2 Esophageal squamous cell carcinoma
(ESCC) remains the predominant histological subtype in
Asia.2,3 However, the optimal first-line treatment for
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advanced or distant metastatic ESCC patients has not been
established.

In past decades, chemotherapy has been the rec-
ommended treatment for advanced or distant metastatic
ESCC in the upfront setting. To our knowledge, cisplatin,
5-fluorouracil, taxanes, and irinotecan have been evaluated
as first-line treatment for advanced ESCC.4–10 Objective
response rates (ORRs) with the combinations of these drugs
ranged between 30% and 56.5%.4–10 Specifically, the ORRs
with irinotecan-based chemotherapy in the first-line setting
were between 30% and 42.9%.8–10 The survival benefits of
these traditional first-line regimens remain unsatisfactory,
with typical median progression-free survival (PFS) of 4.4–
6.1 months6–10 and median overall survival (OS) of
6.7–17.0 months.4–10

Recently, immune checkpoint inhibitors (ICIs) targeting
the programmed cell death protein 1 (PD-1) or its ligand
programmed death ligand 1 (PD-L1) has been reported to
be effective in many kinds of malignancies.11–13 Several anti-
PD-1 antibodies have demonstrated promising efficacy and
manageable safety in the treatment of advanced ESCC
patients.14–17 In two randomized phase 3 trials, both
nivolumab and camrelizumab were associated with signifi-
cant improvements in OS compared with chemotherapy in
the second-line treatment of patients with unresectable
advanced or recurrent ESCC.18,19 In the first-line setting,
pembrolizumab plus chemotherapy versus chemotherapy
plus placebo provided a statistically significant and clinically
meaningful improvement in OS in the phase 3 KEYNOTE-
590 study, suggesting a synergistic effect of chemotherapy in
combination with ICIs.20 Although a number of anti-PD-L1
antibodies have offered similar benefits in combination with
chemotherapy for patients with other malignancies,21–23 no
report has addressed the treatment outcomes of advanced or
distant metastatic ESCC patients with an anti-PD-L1 anti-
body combined with chemotherapy.

We therefore initiated a prospective phase 2 trial to
investigate the efficacy and safety of an anti-PD-L1 antibody
combined with chemotherapy in the first-line treatment of
patients with unresectable locally advanced or distant meta-
static ESCC. The ICI adopted in the current trial was SHR-
1316, a recombinant fully humanized IgG4 monoclonal
antibody with high affinity and specificity for PD-L1. In
the dose escalation phase 1 trial of SHR-1316, three
dose-escalating groups were designed (3 mg/kg, 10 mg/kg,
20 mg/kg), the results showed that patients treated with the
dosage of 20 mg/kg did not experience dose-limiting toxicity
and maximum tolerated dose was not reached. In addition,
we referred to the dose design of PD-L1 antibody avelumab
(10 mg/kg every 2 weeks) in the JAVELIN Ovarian
200 Phase III study, in which avelumab was administered
alone or in combination with chemotherapy in patients with
platinum-resistant/refractory ovarian cancer.24 We therefore
used the SHR-1316 at a dose of 10 mg/kg every 2 weeks in
the present study. For the chemotherapy backbone, we used
5-fluorouracil plus liposomal irinotecan. Liposomal
irinotecan comprises irinotecan in liposome particles,

thereby increasing tumor exposure to irinotecan and its
active metabolite (SN-38), and reducing treatment-related
adverse events (AEs).25 We assumed that the substitution of
the traditional irinotecan with the novel liposomal form
may result in less toxicity, and the addition of SHR-1316 to
this effective regimen may further improve the outcomes.

METHODS

Study design and participants

In this prospective, multicentre, open-label, phase 2 trial we
recruited patients aged between 18 and 75 years old who
had histologically/cytologically proven unresectable locally
advanced or distant metastatic ESCC and had not received
systemic therapies. Additional eligibility criteria included
having at least one measurable lesion per the Response Eval-
uation Criteria in Solid Tumors (RECIST) version 1.1, an
Eastern Cooperative Oncology Group (ECOG) performance
status of 0 or 1, a life expectancy of at least 12 weeks, and
adequate hematological, hepatic, and renal function assessed
by complete blood count and blood chemistry tests.

Patients were excluded if they presented with body mass
index <18 kg/m2, had central nervous system metastases,
had uncontrolled pleural effusion, pericardial effusion, or
ascites that required repeated drainage, had active or history
of autoimmune disease, had received immunosuppressants
within 2 weeks before enrolment, had previously been
treated with anti-PD-1 or anti-PD-L1 antibody, had uncon-
trolled hypertension or clinically significant heart disease, or
presented with active infection before 4 weeks of enrolment.
Patients who had previously received neoadjuvant or adju-
vant chemotherapy were eligible if the last treatment was at
least 6 months prior to recurrence or progression.

The trial was conducted in accordance with the Declara-
tion of Helsinki and Good Clinical Practice guidelines. The
research protocol was reviewed and approved by the institu-
tional review board or ethics committee at each participating
institution. All patients provided written informed consent
before the study treatment.

Drug administration

Eligible patients received SHR-1316 (Jiangsu Hengrui Medi-
cine Co. Ltd) intravenously at a dose of 10 mg/kg on day
1, liposomal irinotecan (Jiangsu Hengrui Medicine Co. Ltd)
intravenously on day 1 (60 mg/m2 for the first cycle, 80 mg/
m2 thereafter), and 5-fluorouracil (Shanghai Xudong Haipu
Pharmaceutical Co. Ltd) 2400 mg/m2 continuous infusion
for 46 hours from day 1. All treatments were repeated every
14 days until disease progression, intolerable toxicity or
withdrawal of consent, whichever occurred first. In consid-
eration of the possibility of pseudoprogression, patients
could continue the study treatment beyond initial disease
progression at the discretion of the investigator(s). SHR-
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1316 administration could be temporarily suspended or per-
manently discontinued for suspected or confirmed immune-
related AEs. Dose reductions were not permitted for SHR-
1316, while dose adjustments for liposomal irinotecan and
5-fluorouracil were allowed.

Evaluation of disease

Baseline tumor imaging via CT or MRI scan was performed
within 4 weeks before the initiation of the study treatment.
Subsequent imaging evaluations were conducted every
6 weeks until disease progression. Response evaluation was
performed according to RECIST version 1.1.

Monitoring safety

Laboratory tests including standard complete blood
counts, blood biochemistry, and electrocardiograms were
repeated every 2 weeks, while coagulation function, thy-
roid function tests, serum cortisol, adrenocorticotropic
hormone, and urine and fecal routine tests were repeated
every 4 weeks. The AEs were monitored throughout the
study treatment, and treatment-related AEs were collected
until 90 days after the last dose of the study treatment. All
AEs were graded according to the National Cancer Insti-
tute Common Terminology Criteria for Adverse Events
(NCI-CTCAE), version 4.03. Patients were followed up via
telephone every month after the discontinuation of the
study treatment until death.

PD-L1 expression

Tumor cell PD-L1 expression was assessed using archival or
newly obtained tumor samples at a central laboratory using
a human PD-L1 immunohistochemistry kit and the 6E8
antibody (Shuwen Biotech Co. Ltd). The membrane expres-
sion of PD-L1 on tumor cells was determined by two inde-
pendent pathologists blinded to the clinical data. PD-L1
positivity was defined as PD-L1 expression on at least 1% of
tumor cells. For cases in which the tissue sample had not
been optimally collected or prepared or in which PD-L1
expression could not be assessed, the PD-L1 status was cate-
gorized as unevaluable.

Endpoints and statistical analysis

The primary endpoint of the study was PFS in the
intention-to-treat population, defined as the time period
between treatment initiation and the first documented dis-
ease progression or death of any cause, with censoring for
patients alive and progression-free at data cut-off.

Secondary endpoints included ORR, disease control
rate (DCR), OS, and safety. ORR was defined as the

percentage of patients achieving a best response of com-
plete response (CR) or partial response (PR) as per REC-
IST version 1.1, DCR was the percentage of patients with a
best response of CR, PR, or stable disease (SD). OS was
defined as the time period between the start of the study
treatment and death of any cause, censored for patients
alive at data cut-off.

The exploratory endpoint of the study was the investiga-
tion of the correlation between the PD-L1 expression in
tumor samples and response to the study treatment.

The efficacy analysis was performed in the intention-to-
treat population; the safety analysis was assessed in all
patients who received at least one dose of any of the study
drugs. The Kaplan–Meier method was used to estimate
time-to-event variables. The differences in rate were com-
pared using Fisher’s exact test. We used SPSS (version 22)
for statistical analyses.

RESULTS

Patient characteristics

Twenty-three eligible patients were enrolled between
11 March 2019 and 31 May 2019. The median age was
63 years (range: 44–75 years) and 18 of the patients
(78.3%) were male (Table 1). Twenty-two patients (95.7%)
presented with metastatic disease. For patients with recur-
rent disease, prior treatment before the onset of the recur-
rent disease included surgical resection in nine (39.1%)
patients, adjuvant or neoadjuvant chemotherapy in five
(21.7%) patients, and radiotherapy in four (17.4%)
patients.

Patient disposition

The median follow-up duration was 15.2 months (95% CI
14.2–16.2) as of the data cut-off date (31 July 2020) and
21 patients had discontinued the study treatment. The study
treatment was ongoing in two patients. The reasons for
treatment discontinuation were radiographic disease pro-
gression (12/21, 57.1%), treatment-related AEs (2/21, 9.5%),
treatment-unrelated AEs (2/21, 9.5%), and withdrawal of
consent (5/21, 23.8%).

Treatment exposure

The median duration of treatment with SHR-1316 was
4.2 months (range 0.0–14.9 months) (median number of
doses 10 [range 1–26]). The median duration of treatment
with chemotherapy was 3.1 months (range 0.0–13.6 months)
(median number of cycles 7 [range, 1–24]). Moreover,
18 patients received liposomal irinotecan at a preplanned
dosage of 80 mg/m2 after the first cycle (median number of
cycles 3.5 [range 1–22]).
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Anti-tumor activity

All 23 patients were included in the efficacy analysis. The
median PFS was 8.5 months (95% CI 1.2–15.8), and the
ORR and DCR were 52.2% (95% CI 30.1–74.3) and 73.9%

(95% CI 54.5–93.3), respectively (Table 2). Among the
responders, 11 patients had a confirmed PR and one patient
achieved confirmed CR. Additionally, one patient achieved
an unconfirmed PR after withdrawal of consent and discon-
tinuation of study treatment prior to receiving any addi-
tional anticancer treatment. Fifteen (65.2%) patients
experienced a reduction in target lesion burden from the
baseline (Figure 1(a)), and the response was durable in most
patients (Figure 1(b)). The median time to initial response
was 1.4 months (range 1.3–7.0) in the 12 patients with an
objective response (Figure 1(c)), and the median duration of
response (DoR) was 11.2 months (95% CI 6.5–15.8). At the
time of data cut-off, 15 deaths had occurred and the median
OS was 11.6 months (95% CI 6.7–16.6).

Safety

Safety analyses were based on the total of 23 patients.
Treatment-related AEs, as determined by the investigator(s),
occurred in all patients. The grade 3–4 treatment-related
AEs were observed in 10 patients (43.5%) with neutropenia
(4/23, 17.4%), nausea (3/23, 13.0%), anorexia (3/23, 13.0%),
and leukopenia (2/23, 8.7%) occurring in ≥5% patients
(Table 3). Treatment-related AEs led to dose reductions of
chemotherapy in 11 patients (47.8%) and discontinuation of
SHR-1316 in two patients having neutropenia (one case of
patient refusal and one case of physician’s decision). In addi-
tion, three patients (13.0%) refused chemotherapy without
dose reduction because of treatment-related AEs, and two of
them received SHR-1316 monotherapy afterwards.

Treatment-related serious AEs were reported in two
patients (8.7%), including one patient (4.3%) with grade
3 diarrhea and grade 2 fever, and one patient (4.3%) with
grade 1 fever. All treatment-related serious AEs resulted in
the suspension of study treatment and were managed with
appropriate medical care. There were no treatment-related
deaths.

T A B L E 1 Baseline characteristics of patients (n = 23)

Characteristics
Number of patients
[cases (%)]

Age, year [median (range)] 63 (44–75)

<60 10 (43.5)

≥60 13 (56.5)

Gender

Male 18 (78.3)

Female 5 (21.7)

ECOG PS score

0 15 (65.2)

1 8 (34.8)

Histologic grade

G1 1 (4.3)

G2 9 (39.1)

G3 5 (21.7)

Unknown 8 (34.8)

Number of organs with metastasis

1 11 (47.8)

≥2 12 (52.2)

Site of metastases

Lymph node 20 (87.0)

Lung 8 (34.8)

Liver 3 (13.0)

Bone 3 (13.0)

Others 4 (17.4)

PD-L1 expression

<1% 2 (8.7)

≥1% 16 (69.6)

<5% 5 (21.7)

≥5% 13 (56.5)

<10% 6 (26.1)

≥10% 12 (52.2)

<25% 14 (60.9)

≥25% 4 (17.4)

Unevaluable 5 (21.7)

Previous treatment

Surgery 9 (39.1)

Radiotherapy 4 (17.4)

Adjuvant or neoadjuvant chemotherapy 5 (21.7)

Extent of disease

Unresectable locally advanced 1 (4.3)

Metastatic disease 22 (95.7)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; PS, performance status.

TAB L E 2 Antitumor activity of the study treatment

Efficacy variables Number of patients [cases (%)]

Best overall response

Complete response 1 (4.3)

Partial response 11 (47.8)

Stable disease 5 (21.7)

Progressive disease 5 (21.7)

Unconfirmed partial responsea 1 (4.3)

Objective response 12 (52.2)

Disease control 17 (73.9)

Median progression-free survival 8.5 months (95% CI:1.2–15.8)

Median overall survival 11.6 months (95% CI:6.7–16.6)

aOne patient at follow-up after study treatment discontinuation due to consent
withdrawal achieved an unconfirmed partial response prior to receiving any additional
anticancer treatments.
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AEs that were potentially immune-related, as deter-
mined by the investigator(s), occurred in five patients
(21.7%), including hyperthyroidism (n = 4, 17.4%), hypo-
thyroidism (n = 1, 4.3%), pruritus (n = 1, 4.3%), and rash
(n = 1, 4.3%) (Table 4). No grade ≥3 immune-related AEs
occurred. All these immune-related AEs were managed with
proper medical care and did not result in treatment discon-
tinuation in any patient.

PD-L1 expression and efficacy

Eighteen patients provided evaluable tissue samples for the
assessment of baseline tumor cell PD-L1 expression, among
which 16 (88.9%), 13 (72.2%), 12 (66.7%), and four (22.2%)
patients had PD-L1 expression ≥1%, ≥5%, ≥10%, and
≥25%, respectively. The ORR was 56.3% (9/16), 61.5%
(8/13), 66.7% (8/12), and 75.0% (3/4), and the DCR was

68.8% (11/16), 76.9% (10/13), 75.0% (9/12), and 75.0% (3/4)
in the four subgroups, respectively (Table 5). The differences
in ORR and DCR in subgroups according to PD-L1 expres-
sion level were not statistically significant, as shown in
Table 5.

Treatments after discontinuing study therapy

Among the 21 patients who had discontinued the study treat-
ment, 13 patients received subsequent anticancer therapies,
including radiotherapy (4/21, 19.0%), chemoradiotherapy
(1/21, 4.8%), and chemotherapy (8/21, 38.1%).

DISCUSSION

To our knowledge, this is the first study reporting the anti-
tumor activity and safety of PD-L1 antibody (SHR-1316) in
combination with chemotherapy in patients with untreated
advanced ESCC. Our findings indicate that SHR-1316 com-
bined with liposomal irinotecan and 5-fluorouracil has
promising efficacies and manageable safety profiles in the
first-line treatment of advanced ESCC. This novel combina-
tion regimen resulted in an impressive median PFS of
8.5 months, median OS of 11.6 months, ORR of 52.2%,
DCR of 73.9%, and durable responses with a median DoR of
11.2 months. The safety profile was manageable and most of
the treatment-related AEs were of grade 1 or 2. Currently,
this prospective, multicentre, phase 2 study is the first one

T A B L E 3 Treatment-related adverse events (TRAEs)

Events

Number of patients [cases (%)]

Grade 1 Grade 2 Grade 3 Grade 4

Nausea 12 (52.2) 4 (17.4) 3 (13.0) 0 (0.0)

Anorexia 11 (47.8) 3 (13.0) 3 (13.0) 0 (0.0)

Fatigue 9 (39.1) 5 (21.7) 0 (0.0) 0 (0.0)

Vomiting 7 (30.4) 5 (21.7) 1 (4.3) 0 (0.0)

Diarrhea 7 (30.4) 7 (30.4) 1 (4.3) 0 (0.0)

Weight loss 4 (17.4) 2 (8.7) 1 (4.3) 0 (0.0)

Fever 2 (8.7) 2 (8.7) 0 (0.0) 0 (0.0)

Abdominal pain 4 (17.4) 0 (0.0) 0 (0.0) 0 (0.0)

Leukopenia 4 (17.4) 6 (26.1) 2(8.7) 0 (0.0)

Neutropenia 3 (13.0) 3 (13.0) 3 (13.0) 1 (4.3)

Anemia 1 (4.3) 2 (8.7) 1 (4.3) 0 (0.0)

Thrombocytopenia 4 (17.4) 0 (0.0) 0 (0.0) 0 (0.0)

ALT level increase 3 (13.0) 0 (0.0) 0 (0.0) 0 (0.0)

AST level increase 3 (13.0) 0 (0.0) 0 (0.0) 0 (0.0)

Blood bilirubin level increase 1 (4.3) 0 (0.0) 1 (4.3) 0 (0.0)

Hyperthyroidism 4 (17.4) 0 (0.0) 0 (0.0) 0 (0.0)

Hyponatremia 1 (4.3) 0 (0.0) 1 (4.3) 0 (0.0)

Note: TRAEs observed in ≥10% of the patients and all the TRAEs of grade 3 or higher are listed; there were no grade 5 TRAEs.
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase.

T A B L E 4 Immune-related adverse events

Events

Number of patients [cases (%)]

Grade 1 Grade 2

Hyperthyroidism 4 (17.4) 0 (0.0)

Hypothyroidism 0 (0.0) 1 (4.3)

Pruritus 0 (0.0) 1 (4.3)

Rash 1 (4.3) 0 (0.0)

Note: No grade ≥3 immune-related adverse events occurred.
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to evaluate anti-PD-L1 antibody combined with chemother-
apy in advanced ESCC.

Patients with advanced ESCC have a poor prognosis,
and although combination chemotherapy is typically given
as first-line treatment, the benefit is limited. Currently,
5-fluorouracil combined with platinum remains the most
commonly recommended first-line treatment regimen for
advanced ESCC patients, while other cytotoxic drugs such
as taxanes and irinotecan are also reasonable choices. In pre-
vious studies concerning the application of chemotherapy in
the first-line treatment of ESCC, the median PFS was 4.4–
6.1 months, ORR was 30.0–56.5%, and the median OS was
6.7–17.0 months.4–10 Among these studies, irinotecan-based
regimens including irinotecan plus 5-fluorouracil resulted in
median PFS of 4.4–4.5 months, ORR of 30.0–42.9%, and
median OS of 8.8–10.0 months.8–10 Liposomal irinotecan is
associated with increased tumor exposure to irinotecan and
its active metabolite, and decreased treatment-related AEs.25

We therefore chose the novel liposomal irinotecan in combi-
nation with 5-fluorouracil as a chemotherapy backbone. The
PFS in our study was superior to that recorded in previous
studies that evaluated traditional chemotherapy, including
irinotecan-based regimens in the first-line treatment of
advanced ESCC.6–9 The improvement of median DoR was
also observed (11.2 months vs. 5.0–9.3 months).4,5,8,9 The
notable contrast in PFS and DoR reflects a durable response
in our trial. Although no report exists concerning the appli-
cation of liposomal irinotecan plus 5-fluorouracil for
advanced ESCC treatment, a phase 2 study evaluating the
efficacy and safety of liposomal irinotecan plus
5-fluorouracil versus paclitaxel as second-line therapy in
patients with advanced ESCC is ongoing in France.26

Furthermore, ICIs have been evaluated in advanced
ESCC patients in recent years. The randomized phase 3 trials
ATTRACTION-3 and ESCORT have shown that the PD-1
antibodies nivolumab and camrelizumab are related to an
improved OS compared with chemotherapy in the second-
line treatment of advanced ESCC patients; the ORR was
19.0–20.2% and median PFS was 1.9 months.18,19 In first-
line treatment, findings of a recent phase 3 study,
KEYNOTE-590, have demonstrated that pembrolizumab
combined with chemotherapy versus chemotherapy pro-
vided significantly superior PFS, OS, and ORR in patients

with advanced esophageal cancer, including ESCC and
esophageal adenocarcinoma.20 The efficacy observed in our
study was comparable to that of patients treated with
pembrolizumab plus chemotherapy in KEYNOTE-590. In
the pembrolizumab plus chemotherapy arm, the median
PFS and OS for ESCC patients were 6.3 and 12.6 months,
respectively, and the median PFS, OS, ORR, and DoR for all
patients were 6.3, 12.4 months, 45.0%, and 8.3 months,
respectively.20 The median PFS and DoR seemed longer in
our study compared with those from KEYNOTE-590. How-
ever, caution is needed when interpreting our results
because of the relatively small sample size, different chemo-
therapy regimens, and the enrolment of only Chinese
patients.

No reports ever addressed the role of liposomal
irinotecan in the treatment of advanced ESCC before the
present study. Therefore, we cannot affirm that the promis-
ing efficacy observed in our study was due to the fact that
liposomal irinotecan itself is more effective or that SHR-
1316 is synergistic with liposomal irinotecan and
5-fluorouracil, thus large randomized, multicentre studies to
clarify the role of SHR-1316 and liposomal irinotecan in
advanced ESCC are warranted.

With respect to safety profile, compared with the results
from the KEYNOTE-590 trial, our study was associated with
a decreased incidence of grade ≥3 treatment-related AEs
(43.5% vs. 72%).20 The incidence rate of immune-related
AEs in our study (21.7%) was reduced when contrasted to
that observed in patients treated with the PD-L1 inhibitor
atezolizumab plus chemotherapy,21,22 and no grade ≥3
immune-related AEs occurred in our study, indicating that
SHR-1316 is well tolerated. AEs potentially related to che-
motherapy in our study were consistent with those in the
previous NAPOLI-1 study, in which gemcitabine refractory
metastatic pancreatic cancer patients received
nanoliposomal irinotecan plus 5-fluorouracil regimen, and
the most common grade 3–4 treatment-emergent AEs were
neutropenia (27%), diarrhea (13%), vomiting (11%), fatigue
(14%), and anemia (9%),27 suggesting that the addition of
SHR-1316 did not increase the toxicity of chemotherapy.
Moreover, the incidence of grade 3–4 hematological toxicity
and diarrhea in our study decreased in contrast to irinotecan
plus cisplatin in the treatment of advanced or distant

T A B L E 5 Responses according to PD-L1 expression

PD-L1 expression Objective response p value Disease control p value

<1% 0.0% (0/2) 0.471 100.0% (2/2) 1.000

≥1% 56.3% (9/16) 68.8% (11/16)

<5% 20.0% (1/5) 0.294 60.0% (3/5) 0.583

≥5% 61.5% (8/13) 76.9% (10/13)

<10% 16.7% (1/6) 0.131 66.7% (4/6) 1.000

≥10% 66.7% (8/12) 75.0% (9/12)

<25% 42.9% (6/14) 0.576 71.4% (10/14) 1.000

≥25% 75.0% (3/4) 75.0% (3/4)
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metastatic ESCC patients, especially neutropenia (17.4%
vs. 40.7–50.0%).8,9 Furthermore, grade 3–4 diarrhea seemed
less frequent in our study relative to conventional irinotecan
monotherapy (4.3% vs. 18.2–30%) and other liposomal
irinotecan (4.3% vs. 27.3%) in the treatment of gastric
adenocarcinoma.25,28

PD-L1 expression has been reported to be associated
with the efficacy of other PD-1/PD-L1 inhibitors in many
cancers.29-31 However, the predictive role of PD-L1 expres-
sion in the ICI treatment of patients with esophageal cancer
is unclear. In the ATTRACTION-3 trial, the OS benefit of
nivolumab compared with chemotherapy in the second-line
treatment of ESCC patients was observed irrespective of
tumor cell PD-L1 expression.19 Similarly, in the ESCORT
trial, clinical benefits of camrelizumab were observed in all
PD-L1 expression subgroups, although patients with higher
PD-L1 expression appear to derive more benefit of OS than
those with low PD-L1 expression.18 In the KEYNOTE-590
trial, although the improvement in OS with pembrolizumab
plus chemotherapy versus chemotherapy alone in untreated
patients with ESCC and esophageal adenocarcinoma was
independent of PD-L1 CPS status, patients with CPS ≥10
achieved greater benefit (CPS ≥10 HR 0.62, 95% CI
0.49–0.78 vs. CPS < 10 HR 0.86, 95% CI 0.68–1.10).20 In the
present study, ORR was numerically higher in patients with
higher tumor cell PD-L1 expression, while we did not
observe statistically significant differences in ORR and DCR
in subgroups according to PD-L1 expression. When PD-L1
antibody is combined with chemotherapy, the predictive
role of PD-L1 expression in response in ESCC patients
becomes more intricate, and the relatively small sample size
of our study and the complex tumor-immune microenviron-
ment may also complicate the results.

The limitations of the present study include the single-
arm design and the relatively small sample size. Therefore,
we are unable to compare our findings directly with results
of chemotherapy treatment. In particular, both SHR-1316
and liposomal irinotecan have not been reported in the
treatment of ESCC, thus a randomized, double-blind, con-
trolled study is warranted. In addition, our study did not use
iRECIST for tumor response assessment. Furthermore, our
findings were conducted in an unselected cohort. Future
studies should distinguish patients that would most likely
benefit from this new combination strategy through certain
biomarkers.

In summary, SHR-1316 plus liposomal irinotecan and
5-fluorouracil showed encouraging antitumor activity and a
favorable safety profile in the first-line treatment of patients
with unresectable locally advanced or distant metastatic
ESCC, and SHR-1316 could be administered in combination
with these two cytotoxic drugs.
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