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Introduction

Esophageal cancer is the seventh most common 
cancer, with an estimated 572,000 new cases, and the 
sixth most common cause of cancer-related deaths 
in 2018, with 509,000 deaths annually worldwide 
(1). Esophageal cancer comprises squamous cell 
carcinoma (SCC), adenocarcinoma (AC), and other 
minor histological subtypes. SCC and AC have distinct 
etiological and clinicopathological features.
 Esophageal SCC (ESCC) is generally in decline 
in North America and Europe, where alcohol drinking 
and smoking are the major risk factors. However, 
the incidence is still extremely high in parts of Asia 
and Sub-Saharan Africa. In contrast, the incidence of 
esophageal AC (EAC) is rapidly rising around high-
income countries in North America and Western 
Europe, where increasing obesity and gastroesophageal 
reflux disease may explain the high prevalence (1,2).
 Large-scale genomic analysis of ESCC using next-
generation sequencing revealed distinct profiles of 
genomic alterations between ESCC and EAC. KRAS 
and ERBB2 were more frequently altered in EAC than 
in ESCC, whereas NOTCH1 was more commonly 
altered in ESCC than in EAC (3). Molecularly targeted 
therapies focusing on HER2 (trastuzumab) or vascular 
endothelial growth factor (ramucirumab) are applicable 
in patients with gastroesophageal AC (4-6). The number 

of non-synonymous somatic mutations in ESCC was 
relatively high among solid tumors except for colorectal 
cancer. However, the diver mutation has not been 
identified in ESCC (7,8).
 A multidisciplinary approach involving surgery, 
radiotherapy, and chemotherapy is the mainstay of 
treatment that improves prognosis in resectable ECC. 
However, the 5-year survival rate is less than 5% in 
patients with unresectable advanced ECC, which is 
defined as locally advanced, metastatic, or recurrent ECC 
without indication for curative surgery (9). Although 
survival benefit over the best supportive care is not 
sufficiently demonstrated, fluoropyrimidine and platinum 
doublet chemotherapy is recommended as an acceptable 
first-line therapy for patients with metastatic or recurrent 
ESCC according to current guidelines (10-12). In Japan, 
combination chemotherapy of cisplatin and 5-fluorouracil 
(CF) is recognized as the first-line regimen based on 
two phase 2 trials (JCOG8807 and JCOG9407) which 
demonstrated a response rate of 33.3-35.9% and median 
overall survival (OS) of 6.7 months (13,14). The clinical 
efficacy of docetaxel, cisplatin and 5- fluorouracil (DCF) 
regimen for advanced ESCC was demonstrated with a 
favorable response rate of around 60% in early phase 
trials (15-17). The incidence of grade 3/4 neutropenia 
and grade 3/4 febrile neutropenia were high as 43.6-
90.0% and 10.0-22.2%, respectively. A phase 3 trial 
(JCOG 1314) comparing modified DCF with CF as 
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first-line chemotherapy in patients with metastatic or 
recurrent esophageal cancer is ongoing.
 Taxanes (docetaxel and paclitaxel) and irinotecan 
are commonly used agents as second-line treatment in 
patients with advanced ESCC if the first-line therapy 
fails. Docetaxel as a single agent for metastatic 
esophageal cancer was effective with a response rate 
of 16% and median OS of 8.1 months, although grade 
3/4 neutropenia occurred in 88% of patients (18). 
Weekly paclitaxel as second-line therapy for advanced 
or recurrent esophageal had shown efficacy with a 
response rate of 44.2% and median OS of 10.4 months. 
The most common grade 3/4 adverse events were 
neutropenia which occurred in 52.8%, and adverse 
events leading to discontinuation of therapy occurred 
in 34% of patients (19). Irinotecan administered in 
repeated 6-week cycles for patients with unresectable 
esophageal carcinoma demonstrated a response rate 
of 22.2% and median OS of 7.5 months, while grade 
3/4 neutropenia and diarrhea occurred in 5% and 5.8% 
of patients, respectively (20). Paclitaxel, irinotecan, 
or oxaliplatin-based combination regimens have also 
been investigated as first or second-line therapy for 
advanced ESCC. The combination regimens showed 
some efficacy; however, a relatively high incidence of 
toxicities is of concern given the vulnerable conditions 
of the patients with advanced ESCC.

Immune checkpoint inhibitors (ICIs)

Immune checkpoints are a part of the immune system 
that modulates the immune response to attack tumor 
cells. Immune checkpoint molecules are present on T 
cells, antigen-presenting cells (APCs), and tumor cells. 
The interactions among the molecules stimulate either 
inhibitory or activating immune signaling pathways. 
The inhibitory signaling pathway plays a pivotal role in 
inducing immune tolerance and suppressing autoimmune 
responses. Some cancers escape from the attack by 
stimulating inhibitory signals. Immune checkpoint 
molecules include programmed cell death protein 1 (PD-
1) and CTLA-4 (cytotoxic T-lymphocyte associated 
antigen 4) on T-cells and programmed death-ligand 1 
(PD-L1) and B7-1/B7-2 on APCs, including tumor cells. 
Blocking the binding of PD-L1 to PD-1 or B7-1/B7-2 
to CTLA-4 with an ICI allows the T-cells to activate 
and destroy the tumor cells (21,22). Immune checkpoint 
molecules and representative ICIs targeting inhibitory 
immunoreceptors are illustrated in Figure 1.
 The clinical use of checkpoint inhibitors has 
dramatically changed the therapeutic strategy for 
malignant melanoma. The antitumor activity of these 
agents has been reported in gastrointestinal AC and SCC 
of the esophagus, head and neck, lung, and anus with 
promising efficacy (23-28). The first ICI approved by the 
Food and Drug Administration (FDA) was ipilimumab 
(anti-CTLA-4 antibody), followed by nivolumab and 

pembrolizumab (anti-PD-1 antibodies).
 Tumor PD-L1 expression is thought to be correlated 
with tumor susceptibility to immune checkpoint 
inhibition and favorable prognosis. In patients with 
ESCC, the PD-L1 expression rate ranges from 15% to 
83% in tumor cells, and from 13% to 31% in immune 
cells (29-34).
 ICIs can induce unique side effects known as immune-
related adverse events (irAEs). These irAEs are distinct 
from AEs of traditional cytotoxic agents and typically 
exhibit a delayed onset and prolonged duration. These 
irAEs are rare and generally low grade; however, some 
irAEs can be severe and may lead to fatal consequences. 
Although irAEs can affect almost any organ, frequent 
toxicities involve the skin, thyroid gland, lung, liver, 
and pituitary gland. The treatment includes temporary 
discontinuation of ICIs and the use of glucocorticoids as 
well as monoclonal antibody therapy or plasma exchange 
for severe cases. Monitoring the functions of some 
organs, such as the thyroid and liver, is recommended to 
detect irAE early before it becomes evident (35).

Nivolumab

Nivolumab is a human IgG4 monoclonal anti-PD-1 
antibody that was approved for the treatment of 
melanoma by the FDA in 2014. Clinical trials revealed 
promising clinical efficacy with manageable adverse 
effects in several solid tumors, including advanced 
ESCC.
 An open-label, multicenter, phase 2 trial (ONO-4538-
07) investigated the safety and activity of nivolumab 
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Figure 1. Immune checkpoint molecules and representative 
immune checkpoint inhibitor agents targeting inhibitory 
immunoreceptors. APC, antigen-presenting cell; CTLA-4, 
cytotoxic T-lymphocyte associated antigen 4; MHC, major 
histocompatibility complex; PD-1, programmed cell death 
protein 1; PD-L1/2, programmed cell death protein ligand 1 
and 2; TCR, T-cell receptor; TIGIT, T-cell immunoreceptor 
with Ig and ITIM domains.
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pembrolizumab in patients with head and neck cancer 
with any level of PD-L1 expression. The proportion 
of patients with an overall response was 18% (8 of 45 
patients; 95% CI 8-32). Twenty-three out of 28 patients 
had maintained tumor shrinkage over six months (37).
 KEYNOTE-028, a phase IB study, investigated 
the safety and antitumor activity of pembrolizumab in 
patients with PD-L1 positive, advanced solid tumors. 
Twenty-three patients with PD-L1 positive esophageal 
or gastroesophageal junction carcinoma received 
pembrolizumab after standard therapy failed. Overall 
responses were observed in 29.4% of patients with SCC 
and 40.0% of patients with AC. Twelve patients (52%) 
showed tumor shrinkage from baseline in target lesion 
burden. Median overall survival was 7.0 months, and 
the 12-month overall survival rates were 40% (38).
 The phase 2 KEYNOTE-180 study evaluated the 
efficacy and safety of pembrolizumab for patients with 
advanced ESCC, EAC, or esophagogastric junction 
AC after two or more lines of systemic therapy. The 
response rate was 9.9% among 63 patients with ESCC, 
13.8% among 58 patients with PD-L1-positive tumors, 
and 6.3% among 63 patients with PD-L1-negative 
tumors. The trial confirmed durable antitumor activity 
and manageable safety (39).
 The randomized, open-label, global, phase 3 
study, KEYNOTE-181, enrolled 628 patients with 
metastatic, locally advanced unresectable ESCC, EAC, 
or esophagogastric junction AC that progressed after 
one prior line of standard therapy (40). The patients 
were randomly assigned 1:1 to pembrolizumab or the 
investigator's choice of standard-of-care chemotherapy 
with paclitaxel, docetaxel, or irinotecan. A PD-L1-
positive tumor was defined as the combined positive 
score (CPS) of 10 or more, as previously described 
in phase 2 KEYNOTE-180 study. Pembrolizumab 
provided a significantly better OS compared with 
chemotherapy in patients with metastatic ESCC 
and PD-L1 CPS ≥ 10 (Table 1). On retrospective 
stratified analysis, OS was remarkably improved in the 
pembrolizumab group compared with the chemotherapy 
group (median 10.3 months vs. 6.7 months; HR for 
death 0.64, 95% CI 0.46-0.90) among SCC patients 
with PD-L1 CPS ≥ 10. In patients with PD-L1 CPS 
≥ 10, PFS was also improved in the pembrolizumab 
group compared with the chemotherapy group (median 

in patients with advanced ESCC that was refractory or 
intolerant to fluoropyrimidine-based, platinum-based, 
and taxane-based chemotherapies. Seventeen percent 
of 64 patients had an objective response with central 
assessment. The median OS and progression-free survival 
(PFS) were 10.8 months and 1.6 months, respectively. 
Common adverse events included pneumonia and 
interstitial lung disease, all of which were manageable 
with treatment discontinuation or appropriate care (28).
 T h e  r a n d o m i z e d ,  o p e n - l a b e l ,  p h a s e  3 
ATTRACTION-3 trial compared the clinical efficacy 
of nivolumab with that of chemotherapy in patients 
with unresectable advanced or recurrent ESCC 
that was refractory or intolerant to one previous 
line of fluoropyrimidine-based and platinum-based 
chemotherapy. The OS was significantly improved in 
the nivolumab group compared with the chemotherapy 
group (median 10.9 months vs. 8.4 months; HR for death 
0.77, 95% CI 0.62-0.96, p = 0.019). PD-L1 expression 
in tumors was not correlated with the survival benefit 
with nivolumab, although patients with at least 1% PD-
L1 expression had a 15% reduction in the risk of death 
than those with less than 1% PD-L1 expression. Despite 
the favorable OS in the nivolumab group, treatment with 
nivolumab did not provide a significant benefit in PFS 
over chemotherapy (median 1.7 months vs. 3.4 months; 
HR for progression or death 1.08, 95% CI 0.87-1.34). 
Common treatment-related adverse events included 
rash (11%), diarrhea (12%), and decreased appetite 
(11%) in the nivolumab group, whereas alopecia (47%), 
neutropenia (37%), and leukocytopenia (35%) were 
observed in the chemotherapy group. Serious adverse 
events and treatment-related deaths occurred in 16% of 
nivolumab patients and 23% of chemotherapy patients. 
Treatment-related deaths were reported in 1% of patients 
treated with both nivolumab and chemotherapy (36).

Pembrolizumab

Pembrolizumab is a selective human IgG4 monoclonal 
antibody designed to inhibit the interaction between 
PD-1 and its ligands, PD-L1 and PD-L2. The FDA 
approved pembrolizumab for clinical use in recurrent 
or metastatic head and neck SCC in June 2018, 
based on the KEYNOTE-012 study, a phase 1B trial 
that evaluated the safety and antitumoral activity of 
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Table 1. Results of the stratified analysis in the randomized phase 3 KEYNOTE-181 study

All

CPS ≥ 10

SCC

Treatment

Pembrolizumab
Chemotherapy
Pembrolizumab
Chemotherapy
Pembrolizumab
Chemotherapy

CI, confidence interval; CPS, combined positive score; HR, hazard ratio; OS, overall survival; SCC, squamous cell carcinoma.

Patients

314
314
107
115
198
203

Median OS [95% CI] (months)

7.1 [6.2-8.1]
7.1 [6.3-8.0]

  9.3 [6.6-12.5]
6.7 [5.1-8.2]

  8.2 [6.7-10.3]
7.1 [6.1-8.2]

p value

0.08431

0.00855

0.00894

HR

0.89 [0.75-1.05]

0.70 [0.52-0.94]

0.77 [0.63-0.96]
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2.6 months vs. 3.0 months; HR 0.73, 95% CI 0.54-
0.97). Treatment-related adverse events were observed 
in 64% of patients in the pembrolizumab group and 86% 
of patients in the chemotherapy group. The common 
adverse events in the pembrolizumab group included 
fatigue (11.8%), hypothyroidism (10.5%), decreased 
appetite (8.6%), asthenia (7.0%), and nausea (7.0%). 
Immune-mediated adverse events and infusion reactions 
occurred in 23.2% of patients, comparable with results 
observed in previous studies (28,36,39).
 Based on the results of the reliable phase 3 clinical 
trials, the Japan Esophageal Society issued a public 
statement recommending treatment with nivolumab as 
second-line therapy in patients with metastatic, locally 
advanced unresectable, and recurrent esophageal 
cancer irrespective of the PD-L1 expression status, and 
treatment with pembrolizumab as second-line therapy in 
patients with metastatic, locally advanced unresectable 
ESCC with PD-L1 CPS ≥ 10. Results from the pivotal 
clinical trials that demonstrated the antitumor activity 
and clinical efficacy of nivolumab and pembrolizumab 
are summarized (Table 2).
 Camrelizumab is another humanized, selective IgG4 
monoclonal antibody against PD-1. The antitumoral 
activity was proved across a variety of solid tumors 
(41,42). A randomized, open-label, phase 3 study, 
ESCORT trial was conducted in 43 hospitals in China. 
Six hundred seven patients with advanced, recurrent, 
or metastatic ESCC were randomly assigned to 
camrelizumab or chemotherapy (docetaxel or irinotecan) 
as second-line treatment. The result showed a favorable 

median OS of 8.3 months (95% CI 6.8-9.7) in the 
camrelizumab group, as compared to 6.2 months (5.7-6.9) 
in the chemotherapy group (hazard ratio 0.71 [95% CI 
0.57-0.87], p = 0.001) (43).

Combination of immune checkpoint inhibitors and 
radiation therapy or cytotoxic agents

The standard treatment for unresectable locally advanced 
ESCC is chemoradiotherapy (CRT) (44). The potential 
synergy of combination therapy with ICIs and radiation 
is attracting attention lately. The abscopal effect signifies 
the regression of non-irradiated lesions located distally 
from the primary site of irradiation. A persuasive theory 
explains a systemic antitumor immune response may 
mediate the effect (45,46). The mechanism of the 
effect may include the recruitment and distribution to 
the microenvironment of T-cells, cytokine release, and 
enhanced presentation of tumor antigen. Preclinical 
studies indicated increased PD-L1 expression in 
irradiated tumors, which prompts the need for enhanced 
antitumor activity by combined therapy with anti-PD-1 
antibodies and radiation in locally advanced ESCC 
(47). Furthermore, radiation can potentially promote 
the antigen presentation of tumors. This is one of the 
rationales that support the validity of combination 
therapy of radiation and ICIs (48).
 A phase 3 PACIFIC trial compared durvalumab (anti-
PD-L1 antibody agent) following platinum-based CRT 
with placebo following CRT for unresectable locally 
advanced non-small-cell lung cancer. Twelve months 
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Table 2. Results from a selected clinical trial using immune checkpoint inhibitors in advanced esophageal squamous cell 
carcinoma

Agents
(Trial)

Nivolumab
(ONO-4583-07)
Nivolumab
(ATTRACTION-3)
Pembrolizumab
(KEYNOTE-028)

Pembrolizumab
(KEYNOTE-180)

Pembrolizumab
(KEYNOTE-181)

Camrelizumab
(ESCORT)

Phase

2

3

1

2

3

3

Line

≥ 2

≥ 2

≥ 2

≥ 3

2

2

AC, adenocarcinoma; CPS, combined positive score; CPT-11, irinotecan; DTX. docetaxel; E, esophagus; EGJ, esophagogastric junction; HR, 
hazard ratio; M, months; OS, overall survival; PD-L1, programmed cell death protein ligand 1; PFS, progression-free survival; PTX, paclitaxel; 
SCC: squamous cell carcinoma.

Location

E

E/EGJ

E/EGJ

E/EGJ

E/EGJ

E

Histology

SCC

SCC

SCC/AC
(PD-L1+)

SCC/AC

SCC/AC

SCC

Enrolled
Patients

65

419

23

121

628

457

Regimen

Nivolumab

Nivolumab
vs. PTX or DTX
Pembrolizumab

Pembrolizumab

Pembrolizumab
vs. PTX or DTX

 or CPT-11

Camrelizumab
vs. DTX

 or CPT-11

Response
Rate

17%

19% vs. 22%

All: 30%
SCC: 28%
AC: 40%
All: 9.9%

SCC: 14.3%
AC: 5.2%

PD-L1(+): 13.8%
PD-L1(-): 6.3%

All: 13.1% vs 6.7%
PD-L1(+): 21.5% vs. 

6.1%
SCC: 16.7% vs. 7.4%

20.2% vs. 6.4%

Median PFS

1.6M

1.7M vs. 3.4M

1.8M

All: 2.0M
SCC: 2.1M
AC: 1.9M

PD-L1(+): 2.0M
PD-L1(-): 2.0M

All: 2.1M vs. 3.4M
PD-L1(+): 2.6M vs. 

3.0M
SCC: 2.2M vs. 3.1M

1.9M vs. 1.9M

Median OS

10.8M

10.9M vs. 8.4M

7.0M

All: 5.8M
SCC: 6.8M
AC: 3.9M

PD-L1(+): 6.3M
PD-L1(-): 5.4M

All: 7.1M vs. 7.1M
PD-L1(+): 9.3M 

vs. 6.7M
SCC: 8.2M vs. 

7.1M
8.3M vs. 6.2M
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of durvalumab after CRT significantly prolonged both 
PFS (16.8 vs. 5.6 months; HR: 0.52; 95% CI: 0.42-0.65, 
p < 0.001) and OS (not reached vs. 28.7 months, HR: 
0.68; 99.73% CI: 0.47-0.997; p = 0.0025) compared with 
acceptable radiation or ICI-induced pneumonitis (49).
 Phase 3 clinical trials investigating the efficacy and 
safety of the combination of ICIs with chemoradiation 
therapy for locally advanced ESCC are in progress 
(NCT04543617, NCT04550260).
 A phase 3 randomized, international, double-blind 
study KEYNOTE-590 (NCT03189719) was conducted 
to compare pembrolizumab plus chemotherapy (CF 
regimen) with chemotherapy alone in patients with 
locally advanced, unresectable, or metastatic EAC, 
ESCC, or Siewert type 1 gastroesophageal junction 
adenocarcinoma. 749 patients were enrolled, and the OS 
superiority of pembrolizumab plus chemotherapy was 
demonstrated in patients with ESCC (median 12.6 vs. 9.8 
months; HR 0.72; 95% CI, 0.60-0.88; p = 0.0006), CPS 
≥ 10 (median 13.5 vs. 9.4 months; HR 0.62; 95% CI, 
0.49-0.78; p < 0.0001), and all patients (median 12.4 vs. 

9.8 months; HR, 0.73; 95% CI, 0.62-0.86; p < 0.0001). 
Addition of pembrolizumab also provided longer PFS 
(median 6.3 vs. 5.8 months; HR 0.65; 95% CI, 0.55-0.76; 
p < 0.0001) and better response rate (45.0% vs. 29.3%; 
p < 0.0001), with acceptable safety profile (50). Based 
on the result, the FDA has approved pembrolizumab for 
use in combination with platinum and fluoropyrimidine-
based chemotherapy for patients with metastatic or 
locally advanced esophageal or gastroesophageal 
carcinoma in March 2021.
 Dual immune checkpoint inhibition therapy to 
enhance the efficacy of immunotherapy has also been 
investigated. The CheckMate 648 (NCT03143153) study 
is a randomized phase 3 trial to compare the efficacy 
of nivolumab plus CF vs. nivolumab plus ipilimumab 
vs. CF alone as first-line therapy in patients with 
unresectable advanced, recurrent, or metastatic ESCC. 
Both nivolumab plus chemotherapy and nivolumab 
plus ipilimumab demonstrated superior OS over 
chemotherapy (median 15.4 vs. 13.7 vs. 9.1 months) in 
patients with tumor cell PD-L1 ≥ 1%. The OS superiority 
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Table 3. List of ongoing randomized phase 3 clinical trials for advanced esophageal cancer

NCT number
(Title of the trial)

NCT04543617
(SKYSCRAPER 07)

NCT04540211
(SKYSCRAPER 08)
NCT04426955

NCT03691090

NCT04550260

NCT04210115
(KEYNOTE 975)
NCT03189719
(KEYNOTE 590)
NCT03958890

NCT03748134
(ORIENT 15)
NCT04187352

NCT03957590

NCT03783442

NCT03829969
(JUPITER 06)
NCT03143153
(CheckMate 648)

NCT03430843

Target

PD-L1
TIGIT

PD-L1
TIGIT
PD-1

PD-1

PD-L1

PD-1

PD-1

PD-1

PD-1

PD-L1

PD-1

PD-1

PD-1

PD-1
CTLA-4

PD-1

Agent

Atezolizumab
Tiragolumab

Atezolizumab
Tiragolumab

Camrelizumab

Camrelizumab

Durvalumab

Pembrolizumab

Pembrolizumab

Serplulimab

Sintilimab

Sugemalimab

Tislelizumab

Tislelizumab

Toripalimab

Nivolumab
Ipilimumab

Tislelizumab

AC, adenocarcinoma; Adj, adjuvant chemotherapy; CTLA-4, cytotoxic T-lymphocyte associated antigen 4; dCRT, definitive chemoradiotherapy; 
DFS, disease-free survival; E, esophagus; EFS, event-free survival; FP, 5-fluorouracil + cisplatin; GEJ, gastroesophageal junction; LA, locally 
advanced disease; M, metastatic disease; OS, overall survival; PC, paclitaxel and cisplatin; PD-1, programmed cell death protein 1; PD-L1, 
programmed cell death protein ligand 1; PFS, progression-free survival; R, recurrent disease; RT, radiotherapy; SCC, squamous cell carcinoma; 
TIGIT, T cell immunoreceptor with Ig and ITIM domains

Line

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

Location

E

E

E

E

E

E/GEJ

E/GEJ

E

E

E

E

E

E

E

E

Histology

SCC

SCC/AC

SCC

SCC/AC

SCC

SCC/AC

SCC/AC

SCC

SCC

SCC

SCC

SCC

SCC

SCC/AC

SCC

Eligible
Condition

LA

LA, M, R

LA

LA, M, R

LA

LA

LA, M

LA, M, R

LA, M, R

LA, M, R

LA

LA, M, R

LA, M, R

LA, M, R

LA, M

Treatment Arm

Tiragolumab + Atezolizumab + dCRT
placebo + Atezolizumab + dCRT
placebo + dCRT
Atezolizumab + Tiragolumab + PC
placebo + PC
Camrelizumab + PC + RT
placebo + PC + RT
Camrelizumab + PC
placebo + PC
Durvalumab + dCRT
placebo + dCRT
Pembrolizumab + FP or FOLFOX + RT
placebo + FP or FOLFOX + RT
Pembrolizumab + FP
placebo + FP
Serplulimab + FP
placebo + FP
Sintilimab + FP or PC
placebo + FP or PC
Sugemalimab + FP
placebo + FP
Tislelizumab + PC + RT
placebo + PC + RT
Tislelizumab + chemotherapy
placebo + chemotherapy
Toripalimab + PC
placebo + PC
Nivolumab + Ipilimumab
Nivolumab + FP
FP
Tislelizumab
Paclitaxel or Docetaxel or Irinotecan

Enrolled
Patients

750

450

390

548

600

600

749

489

676

420

316

649

500

970

513

Primary
Outcome

OS/PFS

OS/PFS

PFS

OS/PFS

PFS

OS/EFS

OS/PFS

PFS

OS

OS/PFS

PFS

OS/PFS

OS/PFS

OS/PFS

OS
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was also confirmed in all patients with both nivolumab 
plus chemotherapy and nivolumab plus ipilimumab 
compared with chemotherapy alone: 13.2, 12.8, and 10.7 
months, respectively (51).
 Many phase 3 trials evaluating the efficacy of a wide 
range of combinations of ICIs with cytotoxic agents and 
radiation therapy are now in progress worldwide (Table 
3). The results of these studies will dramatically change 
the practical strategy for the treatment of advanced 
ESCC furthermore.

Conclusion

Based on the results of randomized, phase 3 trials, 
nivolumab and pembrolizumab were approved by 
the Japanese Ministry of Health, Labor and Welfare 
as second-line therapy for patients with unresectable 
advanced esophageal cancer in February and August 
2020, respectively. The approval of novel agents 
against esophageal cancer was granted for the first time 
in eight years in Japan. ICIs transformed oncological 
strategy and have a wide range of clinical potential in 
combination with conventional cytotoxic chemotherapy 
and radiotherapy.
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