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IMPORTANCE Standard first-line therapy for advanced or metastatic esophageal carcinoma is
chemotherapy, but the prognosis remains poor. Camrelizumab (an anti–programmed death
receptor 1 [PD-1] antibody) showed antitumor activity in previously treated advanced or
metastatic esophageal squamous cell carcinoma.

OBJECTIVE To evaluate the efficacy and adverse events of camrelizumab plus chemotherapy
vs placebo plus chemotherapy as a first-line treatment in advanced or metastatic esophageal
squamous cell carcinoma.

DESIGN, SETTING, AND PARTICIPANTS This randomized, double-blind, placebo-controlled,
multicenter, phase 3 trial (ESCORT-1st study) enrolled patients from 60 hospitals in China
between December 3, 2018, and May 12, 2020 (final follow-up, October 30, 2020). A total of
751 patients were screened and 596 eligible patients with untreated advanced or metastatic
esophageal squamous cell carcinoma were randomized.

INTERVENTIONS Patients were randomized 1:1 to receive either camrelizumab 200 mg
(n = 298) or placebo (n = 298), combined with up to 6 cycles of paclitaxel (175 mg/m2) and
cisplatin (75 mg/m2). All treatments were given intravenously every 3 weeks.

MAIN OUTCOMES AND MEASURES Coprimary end points were overall survival (significance
threshold, 1-sided P < .02) and progression-free survival (significance threshold, 1-sided
P < .005).

RESULTS Of the 596 patients randomized (median age, 62 years [interquartile range, 56-67
years]; 523 men [87.8%]), 1 patient in the placebo-chemotherapy group did not receive
planned treatment. A total of 490 patients (82.2%) had discontinued the study treatment.
The median follow-up was 10.8 months. The overall survival for the camrelizumab-
chemotherapy group was a median of 15.3 months (95% CI, 12.8-17.3; 135 deaths) vs a median
of 12.0 months (95% CI, 11.0-13.3; 174 deaths) for the placebo-chemotherapy group (hazard
ratio [HR] for death, 0.70 [95% CI, 0.56-0.88]; 1-sided P = .001). Progression-free survival
for camrelizumab plus chemotherapy was a median of 6.9 months (95% CI, 5.8-7.4; 199
progression or deaths) vs 5.6 months (95% CI, 5.5-5.7; 229 progression or deaths) for the
placebo-chemotherapy group (HR for progression or death, 0.56 [95% CI, 0.46-0.68];
1-sided P < .001). Treatment-related adverse events of grade 3 or higher occurred in 189
patients (63.4%) in the camrelizumab-chemotherapy group and 201 (67.7%) in the
placebo-chemotherapy group, including treatment-related deaths among 9 patients (3.0%)
and 11 patients (3.7%), respectively.

CONCLUSIONS AND RELEVANCE Among patients with advanced or metastatic esophageal
squamous cell carcinoma, the addition of camrelizumab to chemotherapy, compared with
placebo and chemotherapy, significantly improved overall survival and progression-free survival.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT03691090
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I n 2018, esophageal cancer was the seventh most frequently
diagnosed cancer and the sixth most common cause of
cancer-related death among the global population.1 The his-

tological subtype of esophageal cancer varies widely by region,
with esophageal squamous cell carcinoma (ESCC) being the pre-
dominant subtype in Asia and esophageal adenocarcinoma the
major subtype in Australia, the United States, and some west-
ern European countries with rare exception.2,3 Patients with
esophageal cancer commonly have advanced disease or metas-
tases at diagnosis,2 and the current recommended standard first-
line therapy for this advanced or metastatic disease is
chemotherapy.4 However, the overall survival of patients re-
ceiving the standard of care, 2-drug cytotoxic agents, remains
limited with a median of 7.0 to 13.0 months based on data from
several prospective clinical studies.5-7 Therefore, novel drugs and
strategies are required to improve clinical outcomes.

Inhibition of programmed death receptor 1 (PD-1) and
its ligand (PD-L1) have been effective in treating a number of
cancers.8 Camrelizumab (Jiangsu Hengrui Pharmaceuticals
Co, Ltd), a humanized, selective IgG4-κ monoclonal antibody
against PD-1, exerted antitumor activity in a wide range of
tumors.9-13 In the randomized phase 3 ESCORT study, cam-
relizumab significantly improved overall survival and
response rates over chemotherapy as a second-line therapy
in patients with advanced or metastatic ESCC,9 leading to its
approval by the China National Medical Products Administra-
tion as a second-line treatment in this population.

The combination of immunotherapy with cytotoxic agents
has shown encouraging antitumor activity in multiple tumor
types,14,15 but data are lacking to support this approach as a
first-line treatment strategy for advanced ESCC. In this con-
text, this randomized, double-blind, placebo-controlled, mul-
ticenter phase 3 trial (ESCORT-1st study) was conducted to
evaluate the efficacy and adverse events of camrelizumab plus
chemotherapy compared with placebo plus chemotherapy for
untreated advanced ESCC.

Methods
Trial Oversight
The ESCORT-1st study was a randomized, double-blind, placebo-
controlled, phase 3 trial conducted in 60 hospitals in China. The
study was conducted in accordance with the Declaration of
Helsinki and the Good Clinical Practice Guideline. The study
protocol, protocol amendments, and statistical analysis plan
(Supplement 1) were approved by the institutional review board
or independent ethics committee of each study site. All pa-
tients provided written informed consent before enrollment.

Patients
Patients were eligible if they were aged 18 through 75
years; had histologically or cytologically confirmed ESCC;
had unresectable, locally advanced, or recurrent disease
that precluded esophagectomy or definitive chemoradiation,
or distant metastatic disease; had received no previous sys-
temic therapy (patients who had progressed ≥6 months
after [neo]adjuvant therapy or definitive chemoradiation

were eligible); had an Eastern Cooperative Oncology Group per-
formance status score of 0 or 1; had at least 1 measurable le-
sion according to the Response Evaluation Criteria in Solid
Tumors (RECIST) version 1.1; had a life expectancy of at least
12 weeks; and had adequate organ function. Patients were re-
quired to provide fresh or archival tumor samples for PD-L1
expression assessment.

Exclusion criteria included the presence of other malig-
nancies, having an active or a history of autoimmune dis-
ease, central nervous system metastases, and use of antitu-
mor therapies or live vaccine within the 4 weeks preceding
study enrollment.

Randomization and Interventions
Eligible patients were randomly assigned in a 1:1 ratio to
either the camrelizumab-chemotherapy group or the
placebo-chemotherapy group. Camrelizumab (200 mg) or
placebo were given on day 1 until disease progression,
defined by the RECIST guideline, unacceptable toxic effects,
withdrawal of consent, death, or initiation of new antitumor
therapy, whichever occurred first (Figure 1). Paclitaxel
(175 mg/m2) and cisplatin (75 mg/m2) were given on day 1 for
up to 6 cycles after randomization. All treatments were given
intravenously in 3-week cycles. Randomization was done
using a centralized interactive web-response system with the
block size randomly generated as 4 or 6 and stratified by liver
metastases (yes vs no) and previous definitive chemoradia-
tion (yes vs no). Patients, investigators, and the sponsor’s
study team were masked to treatment assignment. Treat-
ment interruption of camrelizumab or placebo was allowed
to manage toxic effects but dose reduction of them was not
allowed. Dose adjustment and treatment or retreatment cri-
teria of paclitaxel and cisplatin was determined by the inves-
tigators according to clinical practice.

Assessments
Tumor response was assessed every 6 weeks using radio-
graphic examination by both the independent review committee
and investigator. Patients who experienced radiographic pro-
gression but were clinically stable could continue to receive the

Key Points
Question Does the addition of camrelizumab to chemotherapy
improve outcomes when used as first-line treatment for patients
with advanced or metastatic esophageal squamous cell carcinoma?

Findings In this randomized clinical trial that included 596
patients with advanced or metastatic esophageal squamous cell
carcinoma, camrelizumab combined with chemotherapy,
compared with placebo and chemotherapy, significantly improved
overall survival (15.3 vs 12.0 months, respectively; hazard ratio for
death, 0.70) and progression-free survival (6.9 vs 5.6 months,
respectively; hazard ratio for disease progression or death, 0.56).

Meaning Among patients with advanced or metastatic
esophageal squamous cell carcinoma, an initial treatment strategy
of camrelizumab combined with chemotherapy, compared with
placebo and chemotherapy, resulted in improved overall survival
and progression-free survival.
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assigned treatment until their disease progression was con-
firmed by imaging examination at least 4 weeks after first de-
tection. Survival was assessed every 30 days until death. Ad-
verse events were assessed up to 90 days after the last dose.
Adverse events were graded according to the National Cancer
Institute Common Terminology Criteria for Adverse Events, ver-
sion 4.03. PD-L1 expression in tumor samples was assessed at
a central laboratory (Shuwen Biotech, Deqing, Zhejiang, China)
using a PD-L1 immunohistochemistry kit (6E8 antibody: Abcam)
and characterized according to tumor proportion score.16

Health–related quality of life was evaluated every 6 weeks from
the start of treatment for 30 days after the last dose, according
to European Organization for Research and Treatment of Cancer
quality-of-life core 30 (QLQ-C30) and QLQ esophageal cancer
18 (QLQ-OES18) scales.17,18 All of the scales and single-item mea-
sures range in score from 0 to 100. A high score for the global
health status and a functional scale of QLQ-C30 represents good
condition, but a high score for a constitutional cancer symp-
tom scale or item of QLQ-C30 and an esophageal cancer–
specific symptom scale or item from QLQ-OES18 represents
worse condition.

Outcomes
The coprimary end points were progression-free survival
assessed by the independent review committee (the time
from randomization to disease progression or death from any
cause, whichever occurred first) and overall survival (the
time from randomization to death from any cause). Second-
ary end points included progression-free survival assessed by
investigator, objective response rate (proportion of patients
whose best overall response was complete or partial
response), disease control rate (proportion of patients whose
best overall response was complete response, partial
response, or stable disease), duration of response (the time
from the first response to disease progression or death from
any cause, whichever occurred first), probability of overall
survival, adverse events, and health–related quality of life
(QLQ-C30 and QLQ-OES18).

Statistical Analysis
The overall type I error was controlled at a 1-sided α level of
.025 and was allocated as follows: α = .005 for progression-
free survival per independent review committee and α = .02

Figure 1. Assessment, Randomization, and Flow in a Trial of Camrelizumab in the Treatment
of Esophageal Squamous Cell Carcinoma

751 Adults with esophageal squamous cell
carcinoma were assessed for eligibility

155 Excluded
132 Did not meet included criteria/met exclusion criteria

23 Consent withdrawn

19 Abnormal laboratory test results
14 Unmeasurable lesion or previous treatment
13 Recent treatment-related antibiotic use
12 Tumor invasion into aorta or trachea
11 Active autoimmune disease
9 Hepatitis B or C virus
9 Low body weight or excessive weight loss
8 Surgically resectable disease
8 Inaccurate diagnosis of disease

29 Other reasonsa

596 Randomizedb

298 Randomized to receive
camrelizumab + chemotherapy
298 Received intervention as

randomized

298 Included in primary analysis

298 Included in adverse event
population

220 Discontinued intervention
141 Radiographical progression
33 Patient decision
18 Death
16 Adverse event
7 Physician decision
3 Clinical progression
2 Protocol violation

298 Randomized to receive placebo
+ chemotherapy
297 Received intervention as

randomized
1 Met exclusion criteria

after randomization

298 Included in primary analysis

297 Included in adverse event
population

270 Discontinued intervention
189 Radiographical progression
34 Patient decision
19 Adverse event
16 Death
4 Clinical progression
4 Protocol violation
3 Physician decision
1 Lost to follow-up

a See Table 2 in Supplement 2 for
detailed reasons.

b Patients were randomized in a 1:1
ratio stratified by liver metastases
(yes vs no) and previous definitive
chemoradiation (yes vs no).
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for overall survival. An increase of 2.5 months (from 5.0
months in placebo-chemotherapy group to 7.5 months in
camrelizumab-chemotherapy group, corresponding to a
hazard ratio [HR] of 0.67 under the exponential model
assumption) was assumed for progression-free survival and
3.7 months (from 10.0 months in placebo-chemotherapy
group to 13.7 months in camrelizumab-chemotherapy
group, corresponding to an HR of 0.73 under the exponen-
tial model assumption) was assumed for overall survival,
and these assumptions were deemed as clinically meaning-
ful based on consensus among the study investigators. It
was calculated that 378 progression-free survival events
would provide 90% power to detect an HR of 0.67 at a
1-sided α of .005, and 408 overall survival events would
provide more than 85% power to detect an HR of 0.73 at a
1-sided α of .02. Duration of enrollment was supposed to be
18 months and 36 months for the study. Originally, 548
patients were planned to be enrolled under the assumption
of a 5% dropout rate; however, because of the outbreak of
the COVID-19 epidemic, 596 patients were ultimately
enrolled under the assumption of a 15% dropout rate.

Efficacy was assessed in all patients who underwent ran-
domization and was analyzed according to randomization
group allocation. Adverse events were assessed among
patients who received at least 1 dose of the study treatment
and were analyzed by the treatment received. Patients were
censored at the last tumor assessment for progression-free
survival and at the last time known to be alive for overall
survival. If a patient did not undergo a postbaseline tumor
assessment, the best overall response of the patient was
judged as not assessable. Missing data of health–related qual-
ity of life was accounted for using the mixed-model repeated-
measures method.

The Kaplan-Meier method was used to estimate median
overall survival, progression-free survival, and duration of re-
sponse; 95% CIs were calculated using the Brookmeyer-
Crowley method. Between-group differences in progression-
free survival and overall survival were assessed using stratified
log-rank test. HRs for progression-free survival and overall sur-
vival as well as 2-sided 95% CIs were assessed using stratified
Cox proportional-hazards models. To take account of the group
sequential design of the study, the prespecified repeated CIs
method was used for the HR of overall survival at the interim
analysis.19 The proportional hazard assumption was as-
sessed based on the Grambsch-Therneau test and the plot of
Schoenfeld residuals.20,21

Objective response and disease control were presented
with 95% CIs (Clopper-Pearson method), and the compari-
sons between the groups were made using the stratified
Cochran-Mantel-Haenszel test. The consistency of the treat-
ment effect for each prespecified subgroup was evaluated using
the stratified Cox proportional-hazards model with treat-
ment as the only covariate. For the post hoc analyses, the ho-
mogeneity of treatment effects on the primary end points
across prespecified subgroups was evaluated by adding treat-
ment by subgroup interaction into a Cox proportional-
hazards model, and the site effect was evaluated by adding
site into a Cox proportional-hazards model. Changes from

baseline in health–related quality of life between the 2 treat-
ment groups were compared using the mixed-model repeated-
measures method.

Two interim analyses of overall survival (planned to be con-
ducted with about 66% and 85% of the total expected overall
survival events) were prespecified. The superiority boundary
in the interim and final analyses of overall survival was pre-
defined by using the O’Brien-Fleming type Lan-DeMets al-
pha spending function and could be adjusted on the basis of
observed number of overall survival events at the time of each
analysis. The final analysis of progression-free survival was
planned to be performed when approximately 378 events of
progression or death occurred, and the first interim analysis
of overall survival was planned to be conducted at the same
time (when approximately 269 deaths were anticipated to have
occurred). When the number of events of progression-free sur-
vival were close to the planned 378 events based on the peri-
odic review of the independent review committee in Septem-
ber 2020, data as of October 30, 2020 (planned cutoff date)
were planned to be used for analysis and the independent re-
view committee was informed of the date. After the adjudi-
cation procedure of the independent review committee, a total
of 428 events of progression or death and 309 deaths had oc-
curred by the planned cutoff date. On the basis of the ob-
served number of deaths, the threshold of the 1-sided α level
for the first interim analysis of overall survival was .0075. The
threshold for the final analysis of progression-free survival was
.005. The independent data monitoring committee oversaw
the results and reported that the efficacy boundaries for over-
all survival and progression-free survival had been crossed. The
trial was continued to assess survival and adverse events with
longer follow-up.

All the statistical tests for secondary end points had a
2-sided significance level of .05. Because of the potential for
type I error due to multiple comparisons, findings for analy-
ses of secondary end points should be interpreted as explor-
atory. All statistical analyses were performed using SAS, ver-
sion 9.4 (SAS Institute Inc).

Results
Patient Characteristics
From December 3, 2018, through May 12, 2020, 751 patients
from 60 hospitals in China (eTable 1 in Supplement 2) were
screened and 596 eligible patients were randomly assigned to
either the camrelizumab-chemotherapy group (298 patients)
or the placebo-chemotherapy group (298 patients). The 1 pa-
tient in the placebo-chemotherapy group who did not re-
ceive planned treatment was excluded from the adverse event
population (Figure 1; eTable 2 in Supplement 2). Demo-
graphic and disease characteristics at baseline of the study
groups are presented in Table 1.

The median follow-up duration was 10.8 months (inter-
quartile range [IQR], 7.3-14.3 months). Relative dose intensity
in each group for each drug was 100%. Of those who contin-
ued taking the study treatment, 78 patients (26.2%) of 298
patients were in the camrelizumab-chemotherapy group and
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27 (9.1%) of 298 patients were in the placebo-chemotherapy
group. The primary reason for treatment discontinuation
was disease progression (141 [47.3%] vs 189 [63.4%], respec-
tively) in each group. A total of 119 patients (39.9%) in the
camrelizumab-chemotherapy group and 158 patients (53.0%)
in the placebo-chemotherapy group received additional
treatment after discontinuation of study treatment (eTable 3
in Supplement 2).

Coprimary Outcomes
A total of 309 deaths (51.8%) deaths occurred: 135 (45.3%) in
the camrelizumab-chemotherapy group and 174 (58.4%)

in placebo-chemotherapy group. Camrelizumab plus chemo-
therapy significantly improved overall survival compared with
placebo plus chemotherapy (median, 15.3 months [95% CI,
12.8-17.3] vs 12.0 months [95% CI, 11.0-13.3]; HR for death, 0.70
[95% CI, 0.56-0.88; repeated CI, 0.53-0.93]; 1-sided P = .001;
Figure 2A).

A total of 199 of 298 patients (66.8%) in the camrelizumab-
chemotherapy group and 229 of 298 patients (76.8%) in the
placebo-chemotherapy group had disease progression or died
as assessed by the independent review committee. The me-
dian progression-free survival was 6.9 months (95% CI, 5.8-
7.4) in the camrelizumab-chemotherapy group vs 5.6 months

Table 1. Baseline Patients Characteristics

No. (%) of patients
Camrelizumab + chemotherapy
(n = 298)

Placebo + chemotherapy
(n = 298)

Age, y

Median (IQR) 62 (56-66) 62 (56-67)

<65 201 (67.4) 185 (62.1)

Sex

Men 260 (87.2) 263 (88.3)

Women 38 (12.8) 35 (11.7)

Eastern Cooperative Oncology Group
performance status scorea

0 71 (23.8) 66 (22.1)

1 227 (76.2) 232 (77.9)

Histological grade

Well or moderately differentiated 107 (35.9) 86 (28.9)

Poorly differentiated 87 (29.2) 82 (27.5)

Indeterminate 104 (34.9) 130 (43.6)

No. of organs with metastases

1 138 (46.3) 157 (52.7)

≥2 160 (53.7) 141 (47.3)

Sites of metastases

Lymph node 276 (92.6) 274 (91.9)

Lung 92 (30.9) 87 (29.2)

Liver 69 (23.2) 68 (22.8)

Bone 31 (10.4) 21 (7.0)

PD-L1 expression, %b

<1 126 (42.3) 130 (43.6)

≥1 166 (55.7) 163 (54.7)

<5 145 (48.7) 155 (52.0)

≥5 147 (49.3) 138 (46.3)

<10 188 (63.1) 195 (65.4)

≥10 104 (34.9) 98 (32.9)

Indeterminate 6 (2.0) 5 (1.7)

Previous therapies

Surgery 119 (39.9) 99 (33.2)

Esophagectomy 116 (38.9) 95 (31.9)

Other 3 (1.0)c 4 (1.3)d

Antitumor medication 75 (25.2) 73 (24.5)

Adjuvant therapy 54 (18.1) 56 (18.8)

Definitive chemoradiation 15 (5.0) 16 (5.4)

Neoadjuvant therapy 15 (5.0) 8 (2.7)

Other 1 (0.3)e 1 (0.3)f

Radiotherapy 54 (18.1) 42 (14.1)

Abbreviation: IQR, interquartile
range; PD-L1, programmed death
receptor 1 ligand 1.
a The Eastern Cooperative Oncology

Group performance status score
5-point scale defines 0 as fully
active, able to carry on all
predisease performance without
restriction, and defines 1 as
restricted in physically strenuous
activity but ambulatory and able to
carry out work of a light or
sedentary nature.

b For PD-L1 laboratory assessment
tools see the Methods section.
PD-L1 expression was quantified as
tumor proportion score, which was
defined as the percentage of viable
tumor cells showing partial or
complete membrane staining
(�1+), relative to all viable tumor
cells present in the sample. A tumor
proportion score of 1% was used as
the cutoff of PD-L1 positive and
negative.

c One patient underwent abdominal
exploration; 2 patients had residual
primary lesion or lymph node lesion
after esophagectomy.

d One patient underwent neck mass
resection; 3 patients had residual
primary lesion or lymph node lesion
after esophagectomy.

e Intraoperative peritoneal perfusion
with fluorouracil.

f ENDOSTAR (a recombinant human
endostatin injection) used during
definitive chemoradiation.
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(95% CI, 5.5-5.7) in the placebo-chemotherapy group (HR for
progression or death, 0.56 [95% CI, 0.46-0.68]; 1-sided P < .001;
Figure 2B).

Secondary Outcomes
The probabilities of overall survival in the camrelizumab-
chemotherapy group at 6 months were 89.2% (95% CI, 85.1%-
92.2%); at 12 months, 61.5% (95% CI, 55.4%-67.1%); and at 18
months, 42.7% (95% CI, 35.3%-50.0%) and in the placebo-
chemotherapy group were 85.5% (95% CI, 80.9%-89.0%),
49.8% (95% CI, 43.6%-55.6%), and 29.5% (95% CI, 22.9%-
36.3%), respectively. The Grambsch-Therneau test (2-sided
P = .60) and the plot of Schoenfeld residuals (eFigure 1 in
Supplement 2) indicated that the proportional hazard assump-
tion of overall survival was maintained.

For both groups, the progression-free survival assessed by
investigator was similar to that assessed by the independent
review committee (eFigure 2 in Supplement 2). The median
duration of response per investigator was 7.0 months (95% CI,
6.1-8.9) for the camrelizumab-chemotherapy group and 4.6
months (95% CI, 4.3-5.5) for the placebo-chemotherapy group
(eFigure 3 in Supplement 2).

Objective responses per investigator were reported for
215 (72.1%; 95% CI, 66.7% to 77.2%) of the 298 patients in
camrelizumab-chemotherapy group vs 185 (62.1%; 95% CI,
56.3% to 67.6%) of the 298 patients in the placebo-
chemotherapy group, and the difference between groups
was 10.1% (95% CI, 2.6% to 17.6%; 2-sided P = .009;
eTable 4 in Supplement 2). The disease control rate was
91.3% (95% CI, 87.5% to 94.2%) and 88.9% (95% CI, 84.8%
to 92.3%) in each group, respectively, and the difference

between groups was 2.3% (95% CI, −2.4% to 7.1%; 2-sided
P = .33; eTable 4 in Supplement 2).

Prespecified Subgroup Analyses and Post Hoc Analyses
Prespecified subgroup analyses showed that the overall sur-
vival benefit of camrelizumab plus chemotherapy relative to
placebo plus chemotherapy did not vary significantly across
most subgroups, although post hoc tests for interaction per-
formed for the prespecified subgroups demonstrated signifi-
cant interactions based on liver metastases and alcohol sta-
tus. In patients with a baseline PD-L1 expression of less than
1% and those with 1% or higher, the HRs for death between the
camrelizumab-chemotherapy group and the placebo-
chemotherapy group were 0.79 (95% CI, 0.57-1.11) and 0.59
(95% CI, 0.43-0.80), respectively, with a P value for interac-
tion of .32 (eFigures 4 and 5 in Supplement 2).

Benefits of progression-free survival with camrelizumab
plus chemotherapy vs placebo plus chemotherapy were evi-
dent across subgroups. The HRs for progression or death be-
tween the study groups were 0.62 (95% CI, 0.46-0.83) in pa-
tients with a baseline PD-L1 of less than 1% and 0.51 (95% CI,
0.39-0.67) in patients with a PD-L1 of 1% or higher with a P value
for interaction of .38 (eFigures 6 and 7 in Supplement 2). The
objective response rate, disease control rate, and duration of
response assessed by investigator in patients with PD-L1 of less
than 1% and 1% or higher are presented in eTable 5 and eFig-
ure 8 in Supplement 2.

The analyses for site effect as assessed by the indepen-
dent review committee showed that there was no significant
site effect on either progression-free survival (P = .48) or over-
all survival (P = .56).

Figure 2. Kaplan-Meier Estimates of Overall Survival and Progression-Free Survival per Independent Review Committee
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The tick marks indicate censored individuals. The median follow-up duration
was 10.8 months (interquartile range, 7.3-14.3 months).

A, There were 135 deaths (45.3%) in the camrelizumab-chemotherapy group and
174 (58.4%) in the placebo-chemotherapy group, with median overall survival of
15.3 months (95% CI, 12.8-17.3) and 12.0 months (95% CI, 11.0-13.3), respectively.

B, There were 199 events (66.8%) of disease progression or death in the
camrelizumab-chemotherapy group and 229 (76.8%) in the placebo-
chemotherapy group, with median progression-free survival of 6.9 months
(95% CI, 5.8-7.4) and 5.6 months (95% CI, 5.5-5.7), respectively.
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Adverse Events
Treatment–related adverse events occurred in 296 (99.3%)
of the 298 patients in the camrelizumab-chemotherapy group
and288(97.0%)ofthe297patientsintheplacebo-chemotherapy
group (Table 2). The treatment–related adverse events of
grade 3 or higher were reported in 189 patients (63.4%) in the
camrelizumab-chemotherapy group and 201 patients (67.7%)
in the placebo-chemotherapy group, with the most common
ones being decreased neutrophil count (119 [39.9%] vs 129
[43.4%]), decreased white blood cell count (72 [24.2%] vs 79
[26.6%]), and anemia (52 [17.4%] vs 40 [13.5%]). Treatment–
related serious adverse events occurred in 90 patients (30.2%)
in camrelizumab-chemotherapy group and 69 patients (23.2%)
in placebo-chemotherapy group, with pneumonitis (17 [5.7%]
vs 8 [2.7%]) being the most common (eTable 6 in Supplement 2).

Treatment–related adverse events led to treatment inter-
ruption of any treatment component in 135 patients (45.3%)
in the camrelizumab-chemotherapy group and 71 patients
(23.9%) in the placebo-chemotherapy group. Thirty-six pa-
tients (12.1%) and 28 patients (9.4%) discontinued at least 1
treatment component due to treatment–related adverse events,
respectively (eTable 7 in Supplement 2). Treatment–related ad-
verse events led to death in 9 patients (3.0%) and 11 patients
(3.7%) patients, respectively (eTable 8 in Supplement 2).

A t o t a l o f 2 5 2 o f t h e 2 9 8 p a t i e nt s (8 4 .6 % ) i n
camrelizumab-chemotherapy group and 98 of the 297

patients (33.0%) in placebo-chemotherapy group had
immune–related adverse events (Table 2, eTable 9 in Supple-
ment 2), with 28 patients (9.4%) and 15 patients (5.1%) having
had an event grade of 3 or higher. The most common
immune–related adverse event was reactive capillary endo-
thelial proliferation (238 [79.9%] vs 32 [10.8%]), which
was generally associated with camrelizumab. This adverse
event mainly occurred as grade 1 or 2 (235 [78.9%] vs 32
[10.8%]), with only 3 patients (1.0%) in the camrelizumab-
chemotherapy group having a grade 3 event.

Health–Related Quality of Life
Of the total 15 health–related quality of life metrics of QLQ-
C30 and 10 metrics of QLQ-OES18 assessed, 13 metrics of
QLQ-C30 and 7 metrics of QLQ-OES18 showed no significant
differences between groups.

However, health–related quality of life assessment up to
36 weeks showed statistically significant results in favor of
the camrelizumab-chemotherapy group for some items from
the QLQ-C30 scale: global health status (difference, 2.6; 95%
CI, 0.0 to 5.2) and pain (difference, −3.1; 95% CI, −5.3 to
−0.9); and from the QLQ-OES18 scale: eating (difference,
−2.8; 95% CI, −4.8 to −0.7), trouble swallowing saliva (differ-
ence, −2.2; 95% CI, −4.1 to −0.3), and choked when swallow-
ing (difference, −3.4; 95% CI, −5.9 to −0.8; Figure 3 and
eTables 10 and 11 in Supplement 2).

Table 2. Adverse Events

No. (%) of patients
Camrelizumab + chemotherapy
(n = 298)

Placebo + chemotherapy
(n = 297)

Any gradea ≥Grade 3 Any grade ≥Grade 3
Treatment-related adverse eventsb 296 (99.3)c 189 (63.4) 288 (97.0) 201 (67.7)

Reactive cutaneous capillary endothelial
proliferation

238 (79.9) 3 (1.0) 32 (10.8) 0

Anemia 229 (76.8) 52 (17.4) 217 (73.1) 40 (13.5)

White blood cell count decreased 202 (67.8) 72 (24.2) 194 (65.3) 79 (26.6)

Neutrophil count decreased 201 (67.4) 119 (39.9) 186 (62.6) 129 (43.4)

Nausea 150 (50.3) 4 (1.3) 154 (51.9) 5 (1.7)

Asthenia 141 (47.3) 6 (2.0) 129 (43.4) 8 (2.7)

Alopecia 135 (45.3) 1 (0.3) 147 (49.5) 0

Decreased appetite 129 (43.3) 2 (0.7) 134 (45.1) 5 (1.7)

Vomiting 117 (39.3) 10 (3.4) 106 (35.7) 6 (2.0)

Platelet count decreased 77 (25.8) 8 (2.7) 73 (24.6) 6 (2.0)

Weight decreased 77 (25.8) 2 (0.7) 67 (22.6) 8 (2.7)

Blood creatinine increased 69 (23.2) 1 (0.3) 54 (18.2) 0

Aspartate aminotransferase increased 46 (15.4) 3 (1.0) 42 (14.1) 3 (1.0)

Hypoalbuminemia 46 (15.4) 0 36 (12.1) 0

Hypoesthesia 44 (14.8) 0 48 (16.2) 2 (0.7)

Immune-related adverse eventsd 252 (84.6) 98 (33.0)

Reactive capillary endothelial proliferation 238 (79.9) 32 (10.8)

Hypothyroidism 34 (11.4) 13 (4.4)

Pruritus 20 (6.7) 7 (2.4)

Hyperthyroidism 16 (5.4) 3 (1.0)

Rash 16 (5.4) 6 (2.0)

Pneumonitis 15 (5.0) 9 (3.0)

Blood thyroid stimulating hormone decreased 10 (3.4) 1 (0.3)

a Adverse events were classified
according to Medical Dictionary for
Regulatory Activities and graded
according to the National Cancer
Institute Common Terminology
Criteria for Adverse Events, version
4.03. Grading ranges from 1 through
5 (1, mild; 2, moderate; 3, severe;
4, life-threatening; and 5, death).

b Treatment-related adverse events
occurring in 15% or more of patients
in either group are listed. Events are
shown in descending order of
frequency in the camrelizumab-
chemotherapy group.

c The numbers represent the number
of patients with an adverse event.

d Immune–related adverse events
occurring in 3% or more of patients
in either group are listed.
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Discussion

In this randomized, double-blind, placebo-controlled, phase
3 trial, the addition of camrelizumab to standard chemo-
therapy with paclitaxel and cisplatin improved median over-
all survival and median progression-free survival, compared

with placebo plus chemotherapy, in patients with untreated,
locally advanced or metastatic ESCC.

The cytotoxic regimen in this study was chosen accord-
ing to both international and local treatment guidelines, and
paclitaxel-cisplatin was recommended especially for ESCC in
China.4-6,22 Both primary end points in this study were met at
the preplanned interim analysis of overall survival and final

Figure 3. Health-Related Quality of Life
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A total of 298 patients in
camrelizumab-chemotherapy group
and 298 patients in
placebo-chemotherapy group were
included in the quality-of-life
assessment. See the Methods section
for calculating scores.

A, A high score based on the
European Organization for Research
and Treatment of Cancer (EORTC)
quality of life core 30 (QLQ-C30)
scale for the global health status and
functional scale indicates good
condition.

B, A high score for the constitutional
cancer symptom scale or item of
QLQ-C30 indicates a worse
condition.

C, A high score in the esophageal
cancer–specific symptom scale or
item from QLQ esophageal cancer 18
(QLQ-OES18) indicates a worse
condition.

Detailed descriptions of quality of life
are provided in statistical analysis
plan. Error bars indicate (95% CIs).
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analysis of progression-free survival. The study was contin-
ued and the results of long-term assessment will be reported
subsequently. Similar to findings of the KEYNOTE-590 study23

of pembrolizumab plus chemotherapy that used placebo plus
fluorouracil and cisplatin as the control (HR for death, 0.72;
HR for progression or death, 0.65; both in the ESCC subpopu-
lation), the current study showed superiority of camreli-
zumab plus chemotherapy over placebo plus paclitaxel and cis-
platin even though the control group had a relatively long
survival (median 12.0 months) and a high response rate (62.1%).

Subgroup analyses suggested generally consistent ben-
efits in both overall survival and progression-free survival with
camrelizumab plus chemotherapy over placebo plus chemo-
therapy, although the small number of patients in some sub-
groups precluded accurate interpretation of the benefits. The
point estimate of HR for death was less than 1 in both patients
with baseline PD-L1 of 1% or higher and PD-L1 of less than 1%
(HR for death, 0.59 [95% CI, 0.43-0.80] vs 0.79 [95% CI, 0.57-
1.11], respectively). These data suggest a potentially better over-
all survival benefit in patients with baseline PD-L1 of 1% or
higher than in patients with a PD-L1 of less than 1%, but the
test for interaction was not statistically significant and no defi-
nite correlation between PD-L1 expression and efficacy of cam-
relizumab can be concluded on the basis of this study. This find-
ing was consistent with results of the ESCORT study9 and
ATTACTION-3 study24 (PD-L1 expression was quantified as tu-
mor proportion score and measured using the IHC 28-8
pharmDx assay [Agilent Technologies]), but different from that
of KEYNOTE-181, in which the survival benefit of pembroli-
zumab was only observed in patients with baseline PD-L1 com-
bined positive score 10% of or more (assessed using IHC 22C3
pharmDx assay [Agilent Technologies]).25

In a disease with a short life expectancy and for a treat-
ment with a small increment in life expectancy, the adverse
effects of the treatment can have an important effect on qual-
ity of life. Therefore, the adverse events of treatment should
be taken into consideration when making decisions in clini-
cal practice. Results showed that the adverse event profile ob-
served in the current trial was consistent with those previ-
ously observed with camrelizumab, paclitaxel-cisplatin,5,6,9,22

as well as that with camrelizumab plus chemotherapy in other
tumor types.13 No new adverse event signal was identified. The
incidence of treatment discontinuation due to treatment-
related adverse events in the camrelizumab-chemotherapy

group was higher than that in the placebo-chemotherapy
group, which may have been due in part to the longer
treatment exposure of this group. More patients in the
camrelizumab-chemotherapy group experienced immune–
related adverse events than those in the placebo-chemo-
therapy group. This phenomenon was mainly attributed to the
high incidence of reactive capillary endothelial proliferation
in the camrelizumab-chemotherapy group. Reactive capil-
lary endothelial proliferation is a common adverse event as-
sociated with camrelizumab.9,26 Most patients with reactive
capillary endothelial proliferation did not require special treat-
ment, and it may spontaneously regress after discontinua-
tion of camrelizumab. Reactive capillary endothelial prolif-
eration is considered an immune response of capillary
endothelial cells, and it has been reported that its occurrence
is positively associated with tumor response.26

Patients with advanced or metastatic esophageal cancer
commonly face a poor health–related quality of life caused by
the disease itself and relevant treatments. Results showed that
camrelizumab in combination with chemotherapy was asso-
ciated with statistically significant improvements in some
health-related quality-of-life metrics compared with placebo
plus chemotherapy. This finding was also generally consis-
tent with results from the prior second-line study in which cam-
relizumab monotherapy led to improved health–related qual-
ity of life vs chemotherapy.9

Limitations
This study has several limitations. First, some of the patients
in the placebo-chemotherapy group received subsequent
checkpoint inhibitor treatment after disease progression, which
might affect the estimates of overall survival. Second, the cor-
relation of PD-L1 expression status and efficacy of immuno-
therapy plus chemotherapy in ESCC remains unclear. Third,
efficacy-related biomarker tests other than PD-L1 expression
remain to be analyzed.

Conclusions
Among patients with advanced or metastatic esophageal squa-
mous cell carcinoma, the addition of camrelizumab to chemo-
therapy, compared with placebo and chemotherapy, signifi-
cantly improved overall survival and progression-free survival.
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