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Abstract: Background/Objectives: Recently, pembrolizumab plus 5-fluorouracil and cisplatin (FP),
nivolumab plus FP, and nivolumab plus ipilimumab have become the first-line treatments for patients
with advanced esophageal cancer. However, the treatment efficacy in primary tumors has not been
reported. We assessed the outcomes of these treatments in advanced esophageal cancer, specifically
focusing on esophageal dysphagia improvements and the primary tumor response. Methods: This
retrospective study was conducted between October 2021 and November 2023. We investigated
23 patients with esophageal cancer and dysphagia who received an immune checkpoint inhibitor (ICI)
plus FP or nivolumab plus ipilimumab. Results: The median progression-free survival (PFS) was
10.6 months (95% confidence interval [CI]: 9.0–12.5), and the median overall survival was not reached
(95%CI: 13.0–NA). Improvement in dysphagia was observed in 19/23 (82.6%) patients, with a median
time to improvement of 26 days (range: 15–77 days) and a median dysphagia PFS of 12.6 months
(range: 8.1–NA months). Ten patients experienced immune-related adverse events (irAEs): seven
had interstitial pneumonia, and three had thyroid dysfunction, pituitary dysfunction, and rash,
respectively. Conclusions: Although there was a high frequency of irAEs, ICI for esophageal cancer
achieved high response rates and prolonged survival. The observed improvement in dysphagia
suggests the potential efficacy of the treatment against primary tumors.

Keywords: esophageal cancer; dysphagia; immune checkpoint inhibitor; chemotherapy

1. Introduction

Esophageal cancer is the sixth leading cause of cancer-related deaths and the eighth
most common type of cancer worldwide [1,2]. Despite advancements in treatment, the
prognosis for esophageal cancer remains poor, primarily because most cases are diagnosed
at an advanced stage, often accompanied by nutritional disorders and weight loss from
inadequate oral intake. Specifically, obstruction due to the primary tumor or extramural
pressure from metastatic lymph nodes is a major complication affecting patient quality of
life, along with chest pain and bleeding [3].

Recently, pembrolizumab plus 5-fluorouracil (5-FU) and cisplatin (FP), nivolumab plus
FP, and nivolumab plus ipilimumab have been approved on the basis of the KEYNOTE-
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590 [4] and CheckMate 648 trials [5] as the first-line treatments. Currently, an immune
checkpoint inhibitor (ICI) plus chemotherapy or nivolumab plus ipilimumab is the standard
regimen for unresectable esophageal cancer. However, palliative radiotherapy is recom-
mended for patients with unresectable esophageal cancer presenting with obstruction
according to the 2022 esophageal cancer practice guidelines edited by the Japan Esophageal
Society [6]. Furthermore, the National Comprehensive Cancer Network guidelines rec-
ommend ablation, photodynamic therapy, or stent placement in addition to palliative
radiotherapy for dysphagia [3]. This recommendation of radiotherapy is based on several
reports demonstrating its efficacy in alleviating symptoms of dysphagia and controlling the
primary tumor, although their evidence is weak. Thus, dysphagia, along with performance
status (PS), is recognized as an important factor in selecting the first-line treatment. How-
ever, in the KEYNOTE-590 [4] and CheckMate 648 trials [5], patients with severe esophageal
dysphagia were excluded. Therefore, the efficacy of these treatments, including dysphagia
symptoms improvement and the primary tumor response, has not been established.

Makino et al. reported a clinical response rate of 64% in esophageal cancer invading
adjacent organs (T4) treated with 5-FU, cisplatin, and docetaxel plus cisplatin and fluo-
rouracil (DCF) induction therapy followed by surgery, compared with 72% for induction
chemoradiotherapy (CRT), suggesting that DCF chemotherapy is effective for tumor shrink-
age [7]. Moreover, the NExT study showed that the pathological complete response (pCR)
rates were 2.2%, 18.6%, and 36.7%, respectively, for locally advanced esophageal cancer
treated with FP, DCF, or CRT in neoadjuvant settings [8]. Recently, many clinical trials have
investigated the combination of ICI with chemotherapy prior to surgery. Published phase
2 and 3 clinical trials, which included patients with resectable stage I to IV esophageal
cancer receiving ICI before surgery, observed a pCR rate of 31.4% and a major pathological
response rate of 48.9% [9]. Although these findings were specific to resectable esophageal
cancer, they suggest that ICI induces a response in the primary tumor, even in cases of
unresectable esophageal cancer.

This retrospective study aims to assess the efficacy and safety of ICI plus chemotherapy
or nivolumab plus ipilimumab in patients with advanced esophageal cancer who exhibit
dysphagia symptoms. The study specifically focused on improving esophageal dysphagia
and primary tumors.

2. Materials and Methods
2.1. Study Design and Patients

We conducted a multicenter retrospective analysis between October 2021 and Novem-
ber 2023 at three institutions: Toyama University Hospital (Toyama, Toyama, Japan),
Toyama Prefectural Central Hospital (Toyama, Toyama, Japan), and the University of
Miyazaki Hospital (Miyazaki, Miyazaki, Japan). Esophageal cancer patients with dyspha-
gia who received ICI plus chemotherapy or nivolumab plus ipilimumab regimens were
enrolled in this study according to the following eligibility criteria: (1) histologically con-
firmed esophageal squamous cell carcinoma or adenosquamous carcinoma, (2) unresectable
disease with a primary tumor (cStageIVA is also eligible, with or without a target lesion),
(3) esophageal dysphagia with a dysphagia score (DS) ≥ 1 (including esophageal dysphagia
due to metastatic lymph nodes or the primary tumor), (4) treated with pembrolizumab
plus 5-FU and cisplatin, nivolumab plus 5-FU and cisplatin, or nivolumab plus ipilimumab
as first-line treatments, (5) no previous ICI treatment, and (6) no previous radiation therapy
to the primary lesion.

We reviewed medical records, including sex, age, European Cooperative Oncol-
ogy Group (ECOG) PS, smoking history, primary site, T stage, histology, disease status
(cStageIVA or IVB), PD-L1 status, tumor length, lesion circumference, standard endoscope
passage, distant metastasis organ, DS, and nutritional support (intravenous or tube feeding).
Tumor-node-metastasis (TNM) staging was classified according to the 8th edition of the
Union for International Cancer Control TNM classification and staging system. The ability
to swallow was assessed by obtaining the DS, which was defined as follows: 0 for “able to
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eat normal diet”, 1 for “unable to swallow certain solids”, 2 for “able to swallow semisolid
foods”, 3 for “able to swallow liquids only”, and 4 for “unable to swallow liquids” [10].

This study received approval from the institutional review boards of all the partici-
pating institutions, including Toyama University Hospital (ethics code: R2023268). The
research adhered to the World Medical Association Declaration of Helsinki. An opt-out
consent approach, approved by the Review Committee, was used to obtain informed
consent from the patients.

2.2. Treatments

Patients were treated with pembrolizumab plus 5-FU and cisplatin, or nivolumab plus
5-FU and cisplatin, or nivolumab and ipilimumab. The pembrolizumab plus 5-FU and
cisplatin regimen consisted of pembrolizumab 200 mg on day 1 and 5-FU 800 mg/m2 on
days 1–5 and cisplatin 80 mg/m2 on day 1. This regimen was repeated every 3 weeks.
The nivolumab plus 5-FU and cisplatin regimen comprised nivolumab 240 mg on day
1 and 5-FU 800 mg/m2 on days 1–5 and cisplatin 80 mg/m2 on day 1. Nivolumab and
chemotherapy were repeated every 2 weeks and 4 weeks, respectively. The nivolumab and
ipilimumab regimen included nivolumab 240 mg and ipilimumab 1 mg/kg. Nivolumab
and ipilimumab were repeated every 2 weeks and 6 weeks, respectively. The type of regi-
men was determined by the attending physician on the basis of several factors, including
age, PS, tumor volume, and progression rate.

Treatment continued until disease progression, unacceptable toxicity, cancer remission,
or the patient’s decision to stop treatment. The 5-FU or cisplatin dosage was adjusted per
advanced age, poor PS, grade 4 hematological and grade 3–4 nonhematological adverse
events, etc.

2.3. Assessments and Statistical Analysis

Tumor response was assessed by performing computed tomography (CT) imaging and
in accordance with the Response Evaluation Criteria in Solid Tumors version 1.1. Tumor
lesions and lymph nodes were classified as measurable and nonmeasurable based on the
following criteria: tumor lesions with a diameter of ≥10 mm and lymph nodes with a
short-axis diameter of ≥15 mm were measurable lesions by CT, whereas those not meeting
these criteria were nonmeasurable lesions. The following criteria determined response in
measurable lesions: complete response (CR) was defined as the total disappearance of all
target lesions, with a reduction in measurable and nonmeasurable pathologic lymph nodes
to a short-axis diameter of <10 mm. Partial response (PR) was defined as a decrease of at
least 30% in the sum of target lesion diameters compared to the baseline measurements.
Stable disease (SD) was the lack of adequate shrinkage and sufficient growth to qualify
for PR and progressive disease (PD). Progressive disease (PD) was the emergence of new
lesions or a minimum of 20% increase in the sum of target lesion diameters compared to
the lowest recorded sum since treatment initiation.

For nonmeasurable lesions, including the primary tumor, evaluation with endoscopy
was used to define response. CR was defined as the complete disappearance of the primary
tumor, confirmed by biopsy. NonCRnonPD was used to define primary tumors without
evidence of progression, and PD was used for primary tumors with noticeable progression.
In patients with nonCRnonPD, remarkable response (RR) was defined as a remarkable
shrinkage in tumor volume to nearly the T1 depth after treatment [11].

The objective response rate (ORR) was defined as the proportion of patients with CR
or PR among those with a target lesion. The disease control rate (DCR) was defined as
the proportion of patients with CR, PR, or SD. Patients without measurable lesions were
excluded from the response rate analysis. Progression-free survival (PFS) was defined as
the duration from the first administration of chemotherapy to the radiological or clinical
observation of disease progression or death from any cause. Overall survival (OS) was
defined as the duration from the first administration of chemotherapy to death from any
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cause. The maximum tumor shrinkage rate was defined as the maximum change ratio in
the tumor diameter after treatment and was evaluated in patients with a target lesion.

The DS was evaluated before treatment and at each patient visit, and we evaluated the
passage of an endoscope with a diameter of 8.9–10.4 mm before treatment and at intervals
determined by the attending doctor. In JCOG1217, esophageal dysphagia is defined as
“the situation with DS ≥ 2 with an inability to pass a standard endoscope (diameter,
9.6–10.4 mm) through the stricture site” [12]. In this study, we defined a standard endoscope
as an endoscope with a diameter of 8.9–10.4 mm depending on the type of endoscopy
(Olympus Optical Co., Ltd., Tokyo, Japan) used at each institution. The improvement
in esophageal dysphagia was assessed by either an improvement in the DS by at least
one level or the passage of a standard endoscope (diameter, 8.9–10.4 mm). Additionally,
we assessed changes in DS between pre-treatment and the best DS achieved during the
first 6 months after treatment initiation. In patients who received salvage radiotherapy
within 6 months, only the DS before radiotherapy was evaluated to determine the best DS.
Dysphagia PFS was defined as the period between improvement and deterioration of the
DS. The withdrawal of nutrition was defined as withdrawal from continuous intravenous
infusion or tube feeding for more than a week.

Tumor burden was monitored by performing CT scans every 2 months, with additional
scans conducted at the discretion of the attending physician. For cases in which ICIs were
discontinued due to immune-related adverse events (irAEs), CT scans were conducted
approximately every 3 months. Toxicity and irAEs were classified in accordance with the
Common Terminology Criteria for Adverse Events version 5.0. Treatment-related deaths
were also assessed. PFS and OS were estimated using the Kaplan–Meier method and
compared with the log-rank test. The statistical analysis of the improvement in DS and
nutrition status was conducted using a t-test. All statistical analyses were performed using
EZR version 1.54 (https://www.jichi.ac.jp/saitama-sct/SaitamaHP.files/statmedOSX.html,
accessed 23 February 2024).

3. Results
3.1. Patient Characteristics and Treatment Exposure

A total of 50 patients with unresectable esophageal cancer were treated with either
ICI plus chemotherapy or with nivolumab plus ipilimumab. Among them, 27 patients
were excluded (9 patients post-chemoradiotherapy, 13 patients post-surgery, and 5 patients
with a DS of 0). Therefore, 23 patients with dysphagia received ICI-based treatment. The
patients and primary tumor characteristics are shown in Table 1. The median age was
71 (range, 53–89) years. Twenty patients had an ECOG PS of 1, and three had an ECOG
PS > 2. Eleven (47.8%) patients were diagnosed with T4 disease. Twenty-one patients
were diagnosed with squamous cell carcinoma, while one had adenosquamous carcinoma.
Almost all patients were cStageIVB, except for six cStageIVA patients who received ICI
plus chemotherapy. Twelve patients had a tumor proportion score (TPS) ≥ 1, and five
patients had tumors with a PD-L1 combined positive score (CPS) ≥ 10. CPS or TPS was
not evaluated in four patients. Most patients had DSs of 1 or 2, and none were scored as
4. Furthermore, a standard endoscope could not be passed in seven patients. The median
tumor length was 5.0 (range, 2–13) cm, with eight patients exhibiting total circumference
lesions. Nine patients required nutritional support.

Of 23 patients, 22 received ICI plus chemotherapy (16 received pembrolizumab plus
FP, and 6 received nivolumab plus FP), and 1 was treated with nivolumab plus ipilimumab.
Figure 1 shows the flow diagram 6 months after treatment started. Within 2 months from the
start of first-line treatment, it was discontinued in three patients due to PD in the primary
tumor (n = 2) and adverse events (n = 1). Among them, two patients with PD received
radiotherapy on the primary tumor. After radiotherapy, one patient was treated with
paclitaxel as a second-line treatment. Between 2 and 6 months from the start of first-line
treatment, treatment was discontinued in seven patients due to deterioration in dysphagia
(two were PD and three were nonCRnonPD in the primary tumor), PD (n = 1), and adverse
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events (n = 1). Among them, four patients received radiotherapy. After radiotherapy, two
patients resumed first-line treatment, and one was treated with paclitaxel.

Table 1. Patient and primary tumor characteristics.

n = 23
(%)

sex male/female 16/7 (69.6/30.4)
age (years) median (range) 71 (53–89)

performance status (ECOG) 0/1/2/3 0/20/1/2
(0/86.9/4.3/8.7)

smoking history −/+ 4/19 (17.4/82.6)

primary site Ce/Ut/Mt/Lt/EGJ 0/6/11/5/1
(0/26.1/47.8/21.7/4.3)

T stage 1/2/3/4 0/2/10/11
(0/8.7/43.5/47.8)

histologic type squamous cell carcinoma/others 22/1 (95.7/4.3)
disease status CstageIVa/IVb 6/17 (26.1/73.9)

PD-L1 status
TPS (13/23) <1/≥1 1/12 (7.7/92.3)
CPS (6/23) <10/≥10 1/5 (16.7/83.3)

tumor length (cm) median (range) 5 (2–13)

circumference of the lesion <1/2/1/2–3/4/total 3/12/8
(13/52.2/34.8)

passage of a standard
endoscope success/failure 16/7 (69.6/30.4)

metastatic sites lymph node/lung/liver 16/6/3
(69.6/26.1/13)

dysphagia score 1/2/3/4 8/12/3/0
(34.8/52.2/13/0)

nutritional support (9/23) intravenous nutrition/tube feeding 4/5 (44.4/55.6)
Ce: cervical esophagus, Ut: upper thoracic esophagus, Mt: middle thoracic esophagus, Lt: lower thoracic
esophagus, EGJ: esophagogastric junction, TPS: tumor proportion score, CPS: combined positive score, ECOG:
European Cooperative Oncology Group.

J. Clin. Med. 2024, 13, x FOR PEER REVIEW 6 of 15 
 

 

 
Figure 1. Flow diagram (6 months after treatment). ICI: immune checkpoint inhibitor, chemo: chem-
otherapy, nivo: nivolumab, ipi: ipilimumab, CRT: chemoradiotherapy, CR: complete response, PR: 
partial response, SD: stable disease, PD: progressive disease, AEs: adverse events. 

3.2. Efficacy 
Among 20 patients with a target lesion, 15 achieved PR (ORR = 75.0%). Additionally, 

four patients achieved SD, leading to a DCR of 95.0% (Table 2). The maximum tumor 
shrinkage rate in the target lesion for each patient is shown in Figure 2, with a median 
maximum tumor shrinkage rate of 50% (range, 6.6–100%). In 23 patients with esophageal 
cancer, the median PFS was 10.6 (95% confidence interval [CI]: 9.0–12.5) and OS was not 
reached (95%CI: 13.0–NA), with a median follow-up period of 11.2 months (Figure 3). 

Table 3 and Figure 4 show the response in the primary tumor. CR and RR were ob-
served in four and five patients, respectively. Improvement in the DS by at least one level 
was observed in 19 (82.6%) of 23 patients, including patients with CR, RR, or non-
CRnonPD in the primary tumor. The improvement in the DS between pre-treatment and 
best response was significant (p < 0.001) (Figure 5). Supplementary Figure 1 (Figure S1) 
shows the changes in DS over the course of treatment. Additionally, a standard endoscope 
could pass through the esophagus in three (42.8%) out of seven patients, with one patient 
pending evaluation. Overall, this resulted in an 82.6% dysphagia improvement rate. Fur-
thermore, seven (77.8%) out of nine patients were able to withdraw from nutritional sup-
port. Albumin and cholinesterase levels significantly improved post-treatment (p < 0.001 
and p = 0.01, respectively; Supplementary Figure 2 (Figure S2). The median time to im-
provement in the DS was 26 days (range, 15–77 days), and the median dysphagia PFS was 
12.6 months (range, 8.1–NA months) (Figure 6). Dysphagia PFS in patients with CR or RR 
was probably longer than in those with nonCRnonPD. Among 19 patients who experi-
enced an improvement in DS by at least one level, 7 experienced deterioration in dyspha-
gia due to PD of the primary tumor, but 3 patients’ dysphagia worsened despite having 
nonCRnonPD. Radiotherapy was added for the primary tumor in seven patients. Addi-
tionally, four patients did not experience improvement in dysphagia symptoms after first-
line treatment. This lack of improvement was attributed to PD of the primary tumor in 
three patients and to nonCRnonPD in one patient. Radiotherapy was added for all these 

Figure 1. Flow diagram (6 months after treatment). ICI: immune checkpoint inhibitor, chemo:
chemotherapy, nivo: nivolumab, ipi: ipilimumab, CRT: chemoradiotherapy, CR: complete response,
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In patients receiving ICI plus chemotherapy, the median numbers of treatment cycles
for 5-FU, cisplatin, and ICI were 7 (range, 1–19 cycles), 6 (range, 1–9 cycles), and 8 (range,
1–27 cycles), respectively, with a median follow-up period of 11.2 months. Nine patients
discontinued treatment due to PD, whereas four patients discontinued treatment due to
irAEs, with one patient resuming ICI after irAE treatment. One patient receiving nivolumab
plus ipilimumab discontinued treatment after the first course due to irAE.

3.2. Efficacy

Among 20 patients with a target lesion, 15 achieved PR (ORR = 75.0%). Additionally,
four patients achieved SD, leading to a DCR of 95.0% (Table 2). The maximum tumor
shrinkage rate in the target lesion for each patient is shown in Figure 2, with a median
maximum tumor shrinkage rate of 50% (range, 6.6–100%). In 23 patients with esophageal
cancer, the median PFS was 10.6 (95% confidence interval [CI]: 9.0–12.5) and OS was not
reached (95%CI: 13.0–NA), with a median follow-up period of 11.2 months (Figure 3).

Table 2. Response for the target lesion (n = 20).

CR PR SD PD Response Rate (%) Disease Control Rate (%)

response for the target lesion 0 15 4 1 75.0% (15/20) 95.0% (19/20)
CR: complete response, PR: partial response, SD: stable disease, PD: progressive disease.
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Table 3 and Figure 4 show the response in the primary tumor. CR and RR were
observed in four and five patients, respectively. Improvement in the DS by at least one level
was observed in 19 (82.6%) of 23 patients, including patients with CR, RR, or nonCRnonPD
in the primary tumor. The improvement in the DS between pre-treatment and best response
was significant (p < 0.001) (Figure 5). Figure S1 shows the changes in DS over the course
of treatment. Additionally, a standard endoscope could pass through the esophagus in
three (42.8%) out of seven patients, with one patient pending evaluation. Overall, this
resulted in an 82.6% dysphagia improvement rate. Furthermore, seven (77.8%) out of nine
patients were able to withdraw from nutritional support. Albumin and cholinesterase
levels significantly improved post-treatment (p < 0.001 and p = 0.01, respectively; Figure S2.
The median time to improvement in the DS was 26 days (range, 15–77 days), and the
median dysphagia PFS was 12.6 months (range, 8.1–NA months) (Figure 6). Dysphagia PFS
in patients with CR or RR was probably longer than in those with nonCRnonPD. Among
19 patients who experienced an improvement in DS by at least one level, 7 experienced
deterioration in dysphagia due to PD of the primary tumor, but 3 patients’ dysphagia
worsened despite having nonCRnonPD. Radiotherapy was added for the primary tumor in
seven patients. Additionally, four patients did not experience improvement in dysphagia
symptoms after first-line treatment. This lack of improvement was attributed to PD of
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the primary tumor in three patients and to nonCRnonPD in one patient. Radiotherapy
was added for all these patients. As shown in Figures 1 and 4, six patients received
salvage radiotherapy within 6 months, and five patients required salvage radiotherapy
after 6 months.
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Table 3. Primary tumor outcomes in each case (n = 23).

Case Age/Sex T Circ Response
(RECIST)

Response
(Endoscopy)

Endoscopic
Passage

Dysphagia
Score Dysphagia PFS

(m)
Salvage
RT (Gy)

PFS
(m)

OS
(m)

Pre Post Pre Best

1 64/M 4 1/3 PR CR S S 3 0 27.1 * - 29.6 * 29.6 *
2 66/M 4 total PR NE F NE 3 1 25.7 * - 27.1 * 27.1 *
3 53/F 2 1/3 PR CR S S 1 0 12.6 (PD) 40 ** 14.1 22.2 *
4 71/M 4 1/3 PR CR S S 2 0 19.6 * - 20.3 * 20.3 *
5 63/F 4 total PR RR F F 3 2 16.6 (nonCRnonPD) - 12.5 18.9
6 73/M 4 1/2 SD nonCRnonPD S S 2 0 16.0 * - 9.7 16.5 *
7 73/M 3 2/3 PR nonCRnonPD S S 2 1 14.3 (PD) - 10.8 15.7 *
8 72/F 4 1/2 PR CR F S 2 0 14.0 * - 15.1 * 15.1 *
9 77/M 3 1/2 nonCRnonPD RR S S 1 0 8.9 (PD) 20 ** 10.6 14.9 *
10 89/F 3 1/2 PR RR F S 2 1 10.6 (PD) 50.4 ** 11.2 13.0
11 74/M 3 1/2 PR nonCRnonPD S NE 2 0 8.1 (PD) 60 ** 9.2 11.2 *
12 68/M 3 2/3 PR RR S S 1 0 8.4 (PD) 30 ** 9.0 9.2 *
13 82/M 4 1/2 PR nonCRnonPD F F 2 2 −(nonCRnonPD) 50.4 9.1 9.1
14 70/M 3 total PR NE S NE 1 0 7.9 * - 8.6 * 8.6 *
15 74/F 3 total SD RR S S 1 0 6.3 * - 8.3 * 8.3 *
16 70/F 4 total PR NE S NE 1 0 7.0 * - 7.7 * 7.7 *
17 67/M 4 total SD nonCRnonPD F S 2 1 6.7 (nonCRnonPD) 41.4 5.4 7.4
18 67/M 3 1/2 PR nonCRnonPD S NE 1 0 0.9 * - 5.5 6.6 *
19 75/M 4 3/4 SD nonCRnonPD S S 2 1 3.1 (nonCRnonPD) 60 6.3 * 6.3 *
20 71/M 2 total nonCRnonPD nonCRnonPD S F 2 2 −(PD) 50 4.4 5.8 *
21 68/F 3 1/2 PD PD S F 1 1 −(PD) 50 1.1 5.0
22 59/M 4 total nonCRnonPD PD F F 2 2 −(PD) 30 0.8 5.0 *
23 71/M 3 1/2 PR NE S NE 2 1 1.4 (PD) - 2.1 3.2

T: T stage, Circ: circumference of the lesion, RR: remarkable response, Passage: passage of a standard en-
doscope (at diagnosis → after treatment), S: success, F: failure, NE: not evaluated, pre: pre–treatment, post:
post–treatment, best: best dysphagia score after first-line treatment, dysphagia PFS: dysphagia progression-free
survival (months), RT: radiotherapy, ** salvage radiotherapy performed more than 6 months after initiation of
combination therapy with an immune checkpoint inhibitor, PFS: progression–free survival (months), OS: overall
survival, * censored data.
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Among the patients who received additional radiotherapy, four (36.3%) experienced
relief in dysphagia symptoms. However, adverse events were observed in three patients:
tracheoesophageal fistula in two (cases 12 and 21) and mediastinitis in one (case 16).

In case 5, the patient had esophageal stenosis due to scarring after ICI combination
therapy and required endoscopic dilatation.

3.3. Adverse Events

The major grade 3 or 4 adverse events were decreased appetite (21.7%) and neutrope-
nia (17.4%) (Table 4). Additionally, one patient experienced death within 30 days after
discontinuing chemotherapy, which occurred because of disease progression following a
transfer to best supportive care.

Table 4. Adverse events (n = 23).

Grade Any (%) 1–2 3 4

leukopenia 13 (56.5) 13 0 0
neutropenia 14 (60.1) 10 3 1

febrile neutropenia 0 (0) 0 0 0
anemia 18 (78.3) 18 0 0

thrombocytopenia 7 (30.4) 7 0 0
nausea 13 (56.5) 13 0 0

vomiting 3 (13.0) 3 0 0
decreased appetite 21 (91.3) 16 5 0

fatigue 11 (47.8) 11 0 0
stomatitis 9 (39.1) 9 0 0
diarrhea 3 (13.0) 3 0 0

constipation 7 (30.4) 7 0 0
peripheral neuropathy 2 (8.7) 2 0 0
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The irAEs were observed in 10 patients: 7 had interstitial pneumonia, and 3 experi-
enced thyroid dysfunction, pituitary dysfunction, and rash, respectively (Table 5). The
median time to onset of interstitial pneumonia was 8.16 (range, 2.0–20.6) months. Among
seven patients with interstitial pneumonia, first-line treatment was discontinued in all cases.
Five patients were treated with prednisolone: two received oral administration and three
received intravenous administration. After remediation, ICI was resumed in one patient
who experienced grade 1 interstitial pneumonia. Two patients with thyroid dysfunction
and pituitary dysfunction were treated with replacement therapy. One patient with a rash
was treated with antihistamines. In all patients, the symptoms improved after treatment.

Table 5. Immune-related adverse events (n = 23).

Grade Any (%) 1–2 3 4

interstitial pneumonia 7 (30.4) 5 1 1
thyroid dysfunction 1 (4.3) 1 0 0

pituitary dysfunction 1 (4.3) 1 0 0
rash 1 (4.3) 1 0 0

4. Discussion

We evaluated the efficacy and safety of ICI plus chemotherapy or nivolumab plus
ipilimumab as a first-line treatment for patients with esophageal cancer accompanied by
dysphagia. To the best of our knowledge, this is the first study to assess the efficacy of
ICI combination therapy in the primary tumor. We observed PFS of 10.6 (95%CI: 9.0–12.5)
months, and OS was not reached (95%CI: 13.0–NA). Although these survival periods were
longer than those in the KEYNOTE-590 [4] and CheckMate 648 [5] studies, they might be
due to the smaller sample size and higher rate of patients with TPS ≥ 1 or CPS ≥ 10 in our
study. Furthermore, the improvement rate of dysphagia was 82.6%, with a dysphagia PFS
of 12.6 months, and a median time to improvement of 0.87 months.

Dysphagia is an important factor affecting patients’ quality of life and survival, and the
DS is a measure of swallowing ability that is typically used to assess esophageal dysphagia.
Hagi et al. found that a higher DS (≥3) was considerably associated with a greater incidence
of grade 3/4 febrile neutropenia and diarrhea compared to lower scores (≤2). Furthermore,
a high DS was associated with a worse clinical response to chemotherapy and a worse
5-year OS [10]. However, as mentioned, the DS is assessed subjectively; therefore, when
assessing dysphagia, we also evaluated the passage of a standard endoscope in addition to
the DS. Indeed, the stenosis after the endoscopic submucosal dissection of early esophageal
cancer is often defined as failure to pass a standard endoscope or subjective symptoms
of dysphagia in Japanese clinical trials [12]. In our study, improvement in dysphagia was
observed in patients with an endoscopic response, whereas even some patients without
an endoscopic response (nonCRnonPD) experienced an improvement in dysphagia. In
particular, patients who achieved endoscopic passage after treatment were more likely to
have prolonged dysphagia PFS than those without improvement in endoscopic passage.
Conversely, some patients with improved dysphagia despite nonCRnonPD required sal-
vage radiotherapy. Therefore, although endoscopic exams may be invasive for patients, an
endoscopic response can be a good indicator when considering the follow-up frequency.
Careful follow-up is required to determine the timing of salvage radiotherapy, particularly
in cases of nonCRnonPD, even when dysphagia has improved.

Several other prospective observational studies and retrospective studies regarding
the effect of CRT on the DS have been reported, demonstrating that the improvement rate
of the DS ranges from 59% to 91% [13–19]. Specifically in Japan, it has been reported that
the improvement rate of DS by at least one level was 75% with 40 Gy/20 Fr radiation
therapy plus cisplatin and 5-FU chemotherapy [19]. In a randomized trial comparing CRT
with radiotherapy for unresectable esophageal cancer with dysphagia, the improvement
rates of DS were 45% and 38%, respectively. Additionally, in the CRT group, the time to
improvement was 9.3 weeks and the dysphagia PFS was 4.1 months, whereas in the radio-
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therapy group, those times were 9.2 weeks and 3.4 months, respectively [15]. Furthermore,
CRT is more likely selected for patients with T4 or severe esophageal dysphagia (DS of 3 or
4). According to several clinical trials conducted mainly in Japan, definitive CRT was estab-
lished as the effective nonsurgical treatment for unresectable locally advanced esophageal
cancer [20–22]. Although the CR rate was reported as 62.2% in patients with clinical Stages
II–III esophageal cancer who received definitive CRT [23], the rate for unresectable locally
advanced esophageal cancer (T4 tumor) was 17–39% [24–29]. Therefore, although CRT
has been recommended for patients with unresectable esophageal cancer with dysphagia,
the choice between ICI combination therapy and CRT in such patients is at the attending
physician’s discretion.

In our study, the improvement rates of dysphagia and dysphagia PFS in this study
were higher and longer than those previously reported for CRT [15]. Another notable
point is that the time to improvement for ICI combination chemotherapy was considerably
faster than for CRT. In unresectable esophageal cancer with dysphagia (DS, 1–3), the
efficacy of ICI combination therapy in the primary tumor was demonstrated. Additionally,
among 23 patients who underwent ICI combination chemotherapy, 11 required salvage
radiotherapy. In three of these patients, first-line treatment was resumed after radiotherapy,
but the other three patients received second-line treatment with paclitaxel, resulting in
a transition rate to chemotherapy after radiotherapy of 54.5%. Thus, approximately half
of the patients were able to receive additional radiotherapy following first-line treatment,
suggesting that it is possible to prioritize ICI combination chemotherapy even in patients
with esophageal dysphagia.

In contrast, the frequency of irAEs was higher in our study than in clinical trials;
particularly, interstitial pneumonia was the most frequently diagnosed, with a rate of 30.4%.
Aspiration pneumonia and chemical pneumonia, resulting from vomiting or tracheoe-
sophageal fistula, are likely to develop in patients with esophageal cancer. Suazo-Zepeda
et al. identified risk factors for irAEs caused by ICI in patients with non-small-cell lung
cancer, indicating that smoking is associated with a higher risk of irAEs [30]. Smoking
is known to induce changes in the normal immune response patterns and inflammatory
processes as well as the recruitment of autoantibodies, leading to a loss of self-tolerance and
contributing to the development of irAEs [31,32]. Since almost all patients with esophageal
cancer in our study were active or former smokers (82.6%), it is possible that the frequency
of interstitial pneumonia was high as well. However, all patients who developed irAEs im-
proved with treatment, and all patients were able to receive chemotherapy or radiotherapy
due to adverse events.

In our study, a few cases of worsening dysphagia in some patients were due to scar-
ring associated with tumor shrinkage after treatment. Kim et al. reported predictors of
post-treatment stenosis in patients with cervical esophageal cancer undergoing radiother-
apy [33]. They found that stage T3/4, total lesion circumference, stenosis at diagnosis,
and an endoscopic CR were associated with post-radiotherapy (RT) stenosis in univariate
analysis, whereas the total lesion circumference was significant in their multivariate anal-
ysis. Dysphagia, as a radiation-induced late esophageal toxicity, is primarily caused by
dysmotility and esophageal stricture [34], resulting from muscular damage, submucosal
fibrosis, and possibly nerve damage [35]. Reportedly, fibrosis and inflammation of the
submucosal and muscular layers are induced by infiltration of inflammatory cells and
an increase in local levels of proinflammatory cytokines [36–40], which may explain the
significant association between the total lesion circumference and post-RT stenosis. Similar
to the previous report, in our study, deterioration of the DS was observed in cases with
total circumferential stenosis, possibly due to scarring. However, the association remains
uncertain because of our study’s limited sample size.

Furthermore, several studies have demonstrated that OS was significantly shorter
in patients with stenosis than in those without stenosis [33,41–44]. The patients with
esophageal stenosis had a poor prognosis because their esophageal stenosis was associated
with a higher tumor stage, a larger tumor burden, and a poor nutritional status [43–45].
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Percutaneous endoscopic gastrostomy (PEG) is a useful nutritional support method for
maintaining nutritional status. In our institutions, PEG is typically performed for patients
with esophageal dysphagia (DS, 2–4). However, PEG is not performed for patients who
have difficulty acquiring tube feeding skills, refuse tube feeding, or lack sufficient famil-
ial support for nutritional management with oral supplements and dietary adjustments.
Additionally, total parenteral nutrition is introduced instead of PEG for patients requiring
immediate treatment initiation, such as those with high tumor volumes or respiratory
symptoms due to tracheal invasion.

Therefore, adverse events caused by ICIs are often manageable, allowing for the
initiation of ICI combination chemotherapy with nutritional management. However, this
study did not include any patients with a DS of 4, suggesting that radiotherapy should
be recommended in such cases, but further investigation is needed regarding the degree
of stenosis.

Some limitations of this study need to be acknowledged. First, this was a retrospective
study, which made it challenging to ensure the accuracy of the collected data regarding the
DSs. Second, the follow-up period for OS might have been insufficient to capture long-term
outcomes adequately. Third, the objective assessment of the primary tumors was based
on endoscopic evaluation. Other objective methods, such as volumetric measurement of
lesions using CT images, could be considered. Fourth, although we compared nutritional
status between the pre- and post-treatment phases, quality-of-life measures were not
evaluated. Additionally, the sample size was small. Therefore, a prospective study has
been initiated, and further analyses of the long-term efficacy and safety will be considered
as more cases are accumulated in the future.

5. Conclusions

Although ICI has demonstrated high response rates and prolonged survival in ad-
vanced esophageal cancer, it is important to note the high frequency of irAEs. Improvement
in esophageal dysphagia has been observed, suggesting the potential effectiveness of ICI
for the primary tumor as well.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
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