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IMPORTANCE Effective treatment options are limited for patients with advanced, metastatic
esophageal cancer progressing after 2 or more lines of systemic therapy.

OBJECTIVE To evaluate the efficacy and safety of pembrolizumab for patients with advanced,
metastatic esophageal squamous cell carcinoma (ESCC) or advanced, metastatic
adenocarcinoma of the esophagus and gastroesophageal junction that progressed after 2 or
more lines of systemic therapy.

DESIGN, SETTING, AND PARTICIPANTS This phase 2, open-label, interventional, single-arm
study, KEYNOTE-180, enrolled 121 patients from January 12, 2016, to March 21, 2017, from
57 sites in 10 countries. Patients had advanced, metastatic esophageal cancer that
progressed after 2 or more lines of therapy and had evaluable tumor samples for biomarkers.

INTERVENTIONS Pembrolizumab, 200 mg, was administered intravenously every 3 weeks
until disease progression, unacceptable toxic effects, or study withdrawal, for up to 2 years.

MAIN OUTCOMES AND MEASURES Primary end point was objective response rate per the
Response Evaluation Criteria in Solid Tumors by central imaging review for all patients.

RESULTS As of September 18, 2017, of 121 enrolled patients (100 men and 21 women; median
age, 65 years [range, 33-87 years]), 18 (14.9%) had undergone 3 or more prior therapies,
63 (52.1%) had ESCC, and 58 (47.9%) had tumors positive for programmed death ligand-1
(PD-L1), defined as a combined positive score of 10 or higher assessed by immunohistochem-
istry. Median duration of follow-up was 5.8 months (range, 0.2-18.3 months). Objective
response rate was 9.9% (95% CI, 5.2%-16.7%) among all patients (12 of 121), and median
duration of response was not reached (range, 1.9-14.4 months). Objective response rate was
14.3% (95% CI, 6.7%-25.4%) among patients with ESCC (9 of 63), 5.2% (95% CI, 1.1%-14.4%)
among patients with adenocarcinoma (3 of 58), 13.8% (95% CI, 6.1%-25.4%) among patients
with PD-L1–positive tumors (8 of 58), and 6.3% (95% CI, 1.8%-15.5%) among patients with
PD-L1–negative tumors (4 of 63). Overall, 15 patients (12.4%) had treatment-related grade 3
to 5 adverse events. Only 5 patients (4.1%) discontinued treatment because of adverse
events. There was 1 treatment-related death from pneumonitis.

CONCLUSIONS AND RELEVANCE Where effective treatment options are an unmet need,
pembrolizumab provided durable antitumor activity with manageable safety in patients with
heavily pretreated esophageal cancer. Phase 3 studies evaluating pembrolizumab vs standard
therapy for patients with esophageal cancer progressing after first-line therapy or in
combination with chemotherapy as first-line therapy for patients with locally advanced
unresectable or metastatic esophageal cancer are ongoing.
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M etastatic esophageal cancer is a fatal disease with a
fatality to case ratio of 0.92 and a median overall sur-
vival ranging from 10 to 12 months.1,2 Squamous cell

carcinoma accounts for 90% of cases of metastatic esopha-
geal cancer in Asia, Africa, and France, while adenocarci-
noma represents 62% of cases in the United States.3,4 In the
first- and second-line setting, conventional chemotherapy is
largely palliative, with limited evidence of durable benefit.5-8

Few patients whose disease progresses after 2 or more lines
of therapy (<15% of patients who received first-line therapy)
receive treatment, and there is a lack of clinical data in this
setting.9 Given the absence of recommended treatment op-
tions for patients whose disease progresses after 2 or more lines
of therapy, supportive care or participation in a clinical study
is recommended.

Pembrolizumab is a high-affinity, humanized monoclo-
nal antibody against programmed cell death protein 1 that
blocks interaction between programmed cell death protein 1
and programmed death-ligand 1 (PD-L1) or programmed death-
ligand 2.10 In the phase 1b KEYNOTE-028 study, durable re-
sponses to pembrolizumab were observed in patients with PD-
L1–positive advanced and metastatic esophageal cancer.11 In
the KEYNOTE-180 study, we evaluated the antitumor activ-
ity of pembrolizumab in patients with previously treated, ad-
vanced and metastatic adenocarcinoma or squamous cell car-
cinoma of the esophagus.

Methods
Study Design, Treatment, and Participants
The KEYNOTE-180 study is a global, open-label, phase 2 study
of pembrolizumab for patients with histologically confirmed
advanced and metastatic esophageal adenocarcinoma, ad-
vanced and metastatic esophageal squamous cell carcinoma
(ESCC), or advanced and metastatic Siewert type 1 adenocar-
cinoma of the gastroesophageal junction that progressed af-
ter 2 or more lines of therapy, conducted at 57 sites in 10 coun-
tries. Patients received pembrolizumab, 200 mg, every 3 weeks
for up to 2 years, until progression of disease, unacceptable
toxic effects occurred, or withdrawal of consent. The proto-
col was approved by all participating institutions (trial proto-
col in Supplement 1). The study was conducted in accordance
with the Declaration of Helsinki12 and International Good Clini-
cal Practice Guidelines. All patients provided written in-
formed consent.

The primary end point was the objective response rate
(ORR) among all patients. Secondary end points included du-
ration of response (DOR), progression-free survival (PFS), and
overall survival (OS). Tumor response was assessed per the Re-
sponse Evaluation Criteria in Solid Tumors (RECIST), version
1.1, by central review every 9 weeks. Adverse events (AEs) were
monitored throughout the study.

Biomarker Analysis
Expression of PD-L1 was evaluated in pretreatment tissue
samples by the PD-L1 IHC 22C3 pharmDx assay (Agilent Tech-
nologies). Tumors positive for PD-L1 had a combined positive

score of 10 or more. The combined positive score is defined as
the number of PD-L1–positive cells (tumor cells, macro-
phages, and lymphocytes) divided by the total number of tu-
mor cells, multiplied by 100.

Statistical Analysis
All patients who received 1 or more doses of pembrolizumab
were included in efficacy and safety analyses. For the ORR, point
estimates and 2-sided 95% CIs were provided using the exact
binomial Clopper Pearson method. Kaplan-Meier estimates were
provided for DOR, PFS, and OS. Descriptive statistics were pro-
vided for safety analyses. The numbers and percentages of AEs
were provided. Additional details of all the study methods can
be found in the eAppendix in Supplement 2.

Results
Between January 12, 2016, and March 21, 2017, a total of 121
patients were treated. The median age was 65 years (range,
33-87 years), 100 patients (82.6%) were male, 15 patients
(12.3%) had undergone 3 or more prior therapies, 63 patients
(52.1%) had ESCC, and 58 patients (47.9%) had PD-L1–
positive tumors (eTable 1 in Supplement 2). As of September
18, 2017, the median duration of follow-up was 5.8 months
(range, 0.2-18.3 months), and 11 patients (9.1%) continued to
receive pembrolizumab (Figure).

Overall, the ORR was 9.9% (95% CI, 5.2%-16.7%) among
all patients (12 of 121), with 12 patients having a partial re-
sponse; 7 of the 12 responses were ongoing at analysis (Table 1).
Among the 12 responders, the median DOR was not reached
(range, 1.9-14.4 months), and an estimated 4 patients had a DOR
of 6 months or more (2 patients with a DOR of ≥12 months).
Of 106 patients with 1 or more postbaseline tumor assess-
ments, 43 (40.6%) had a reduction from baseline in target le-
sion size (RECIST, version 1.1, central review) (eFigure 1 in
Supplement 2). The median PFS (RECIST, version 1.1, central
review) was 2.0 months (95% CI, 1.9-2.1 months), with a
6-month PFS rate of 16% (95% CI, 10%-23%) and a 9-month
rate PFS of 9% (95% CI, 5%-16%) (eFigure 2A in Supple-
ment 2). The median OS was 5.8 months (95% CI, 4.5-7.2

Key Points
Question Is pembrolizumab effective and safe for patients with
advanced, metastatic esophageal cancer that has progressed after
2 or more lines of systemic therapy?

Findings Among 121 heavily pretreated patients with advanced,
metastatic esophageal cancer enrolled in the phase 2
KEYNOTE-180 study, patients treated with pembrolizumab had an
objective response rate of 9.9%, with partial responses observed
in 12 patients per the Response Evaluation Criteria in Solid Tumors,
version 1.1, by central imaging review. The safety profile was
manageable and similar to that seen previously with
pembrolizumab.

Meaning These data suggest that pembrolizumab has modest
activity in patients with heavily pretreated, metastatic esophageal
cancer.
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months), with a 6-month OS rate of 49% (95% CI, 40%-57%)
and a 12-month OS rate of 28% (95% CI, 20%-37%) (eFig-
ure 2B in Supplement 2).

The ORR was 14.3% (95% CI, 6.7%-25.4%) among pa-
tients with ESCC (9 of 63) and 5.2% (95% CI, 1.1%-14.4%) among
patients with adenocarcinoma (3 of 58) (eTable 2 in Supple-
ment 2). The median DOR was not reached in either group (pa-
tients with ESCC: range, 1.9-14.4 months; patients with ad-
enocarcinoma: range, 2.1-5.4 months). Among patients with
PD-L1–positive tumors, the ORR was 13.8% (95% CI, 6.1%-
25.4%) (8 of 58), and among patients with PD-L1–negative tu-
mors, the ORR was 6.3% (95% CI, 1.8%-15.5%) (4 of 63) (eTable 3
in Supplement 2). The median DOR was not reached for pa-
tients with PD-L1–positive tumors (range, 1.9-14.4 months); the

median DOR for patients with PD-L1–negative tumors was 4.4
months (range, 2.1-5.3 months). Progression-free survival was
similar across subgroups, while OS was higher among pa-
tients with ESCC (eTable 2 in Supplement 2) and PD-L1–
positive tumors (eTable 3 in Supplement 2). In a retrospective
analysis of 98 evaluable patients, 1 patient had high microsat-
ellite instability and did not respond.

The median duration of pembrolizumab treatment was 2.0
months (range, 0.03-17.0 months), with a median of 4 treat-
ment sessions (range, 1-26 treatment sessions). Overall, 70 pa-
tients (57.9%) experienced 1 or more treatment-related AEs,
most commonly fatigue (13 [10.7%]), rash (9 [7.4%]), pruritus
(8 [6.6%]), hypothyroidism (7 [5.8%]), and diarrhea (6 [5.0%])
(Table 2). Only 5 patients (4.1%) discontinued treatment with
pembrolizumab because of AEs. Grade 3 to 5 treatment-
related AEs occurred in 15 patients (12.4%) (eTable 4 in Supple-
ment 2). One death from pneumonitis was attributed to treat-
ment (Table 2). Twenty-five patients (20.7%) had 1 or more

Figure. Enrollment and Disposition of the KEYNOTE-180 Study

185 Patients screened

121 Enrolled and treateda

11 Continued to receive treatment

110 Discontinued treatment
71 Progressive disease

2 Physician decision

24 Clinical progression
12 Adverse events

1 Patient decision

64 Failed screening

Eligible patients were 18 years or older; had histologically confirmed advanced
and metastatic adenocarcinoma, squamous cell carcinoma of the esophagus, or
advanced and metastatic Siewert type 1 adenocarcinoma of the
gastroesophageal junction; and had disease progression after at least 2 prior
lines of therapy.
aA total of 31 patients in the study are being followed up.

Table 1. Antitumor Activity With Pembrolizumab in All Patients

Best Overall Response
No. (%) [95% CI]
(N = 121)

Objective response rate (CR+PR) 12 (9.9) [5.2-16.7]a

Disease control rate (CR+PR+SD) 37 (30.6) [22.5-39.6]

CR 0 [0-3]

PR 12 (9.9) [5.2-16.7]

SD 25 (20.7) [13.8-29.0]

No assessmentb 13 (10.7) [5.8-17.7]

Progressive disease 71 (58.7) [49.4-67.6]

Time to response, median (range), mo 4.1 (2.0-6.3)

Duration of follow-up, median (range), moc 13.3 (6.6-18.3)

Duration of response, median (range), mo Not reached (1.9-14.4)

Abbreviations: CR, complete response; PR, partial response; SD, stable disease.
a A total of 7 of 12 responses were ongoing at analysis.
b No assessment includes patients who did not have a postbaseline tumor

assessment as of the data cutoff date because the scans were missing or
because the patient discontinued the study or died before the first
postbaseline scan.

c Median duration of follow-up in responders.

Table 2. Adverse Events With Pembrolizumab in All Patients-as-Treated

Adverse Events
No. (%)
(N = 121)

Treatment-related 70 (57.9)

Grades 3-5 15 (12.4)

Led to discontinuation 5 (4.1)

Led to death 1 (0.8)a

Treatment-related AEs with incidence ≥5%

Grades 1-2

Fatigue 13 (10.7)

Rash 9 (7.4)

Pruritus 8 (6.6)

Hypothyroidism 7 (5.8)

Diarrhea 6 (4.9)

Pneumonitis 6 (4.9)

Grades 3-5

Fatigue 0

Rash 0

Pruritus 0

Hypothyroidism 0

Diarrhea 1 (0.8)

Pneumonitis 3 (2.4)

Immune-mediated AEs 25 (20.7)

Grades 3-5 7 (5.8)

Led to discontinuation 5 (4.1)

Led to death 1 (0.8)a

Incidence ≥5%

Grades 1-2

Hypothyroidism 9 (7.4)

Pneumonitis 6 (4.9)

Grades 3-5

Hypothyroidism 0

Pneumonitis 3 (2.4)

Abbreviation: AE, adverse event.
a There was 1 grade 5 treatment-related AE of pneumonitis as determined by

investigator.
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immune-mediated AEs, most commonly hypothyroidism (9
[7.4%]) and pneumonitis (9 [7.4%]).

Discussion
In the KEYNOTE-180 study, pembrolizumab provided du-
rable antitumor activity and manageable safety for heavily pre-
treated patients with advanced and metastatic esophageal can-
cer whose disease progressed after 2 or more lines of therapy
(including 15 of 121 patients [12.4%] who received fourth-line
or higher treatment). In this patient population notable for lim-
ited treatment options, pembrolizumab provided a clinically
meaningful tumor response, with an ORR of 9.9% by central
review. At median follow-up of 13.3 months among respond-
ers, the median DOR was not reached, suggesting the durabil-
ity of the response. This finding compares favorably with an
ORR of 3%, with a response duration ranging from 1.17 to 7.33
months, previously observed in the third-line setting.13 In ad-
dition, an estimated 4 patients achieved a DOR of 6 months
or more; 7 of 12 responses were ongoing at analysis. Clinically
meaningful antitumor activity was observed regardless of his-
tologic characteristics, with a higher ORR among patients with
ESCC (14.3%) compared with patients with adenocarcinoma
(5.2%). This finding is similar to the ORR (17%) observed in a
study of nivolumab among patients with advanced ESCC.14 In
addition, although responses were enriched in patients with
PD-L1–positive tumors, antitumor activity was observed re-
gardless of PD-L1 status. Conclusive comparisons of sub-
groups are limited by small sample sizes, and apparent differ-
ences in antitumor activity will be confirmed in the larger,

ongoing, phase 3 KEYNOTE-181 (NCT02564263) and
KEYNOTE-590 (NCT03189719) clinical studies.

Survival outcomes were encouraging, with a median OS
of 5.8 months, a 6-month OS rate of 49% and a 12-month OS
rate of 28%. This finding compares favorably with the histori-
cally observed median OS of less than 4 months and a 12-
month OS rate of less than 13% in the second-line setting,13 and
it supports the durability of clinical benefit among these pa-
tients. The estimated 6-month PFS rate of 16% also compared
favorably with the 6-month PFS rate of 12% previously
observed.13 However, the PFS rate plateaued after 6 months,
suggesting prolonged survival of patients who were alive and
whose disease was not progressing after 6 months. There was
1 treatment-related death due to pneumonitis. No new safety
signals were observed.10,11,15,16

Limitations
This study has some limitations. It shows the antitumor ac-
tivity of pembrolizumab in patients with metastatic esopha-
geal cancer in a single-arm, nonrandomized study. Random-
ized phase studies evaluating pembrolizumab in patients with
metastatic esophageal cancer in the first- and second-line set-
ting are ongoing.

Conclusions
These data support pembrolizumab as a valuable treatment op-
tion with durable benefit for heavily pretreated patients with
advanced, metastatic esophageal cancer whose disease pro-
gressed after 2 or more lines of therapy.
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