
Abstract. Background/Aim: When nivolumab is administered
as second-line therapy for esophageal cancer, radiotherapy
may also be provided in cases either concurrently or
sequentially. The aim of this study was to retrospectively
examine whether the incidence of adverse events increases in
such cases. Patients and Methods: Twenty-two esophageal
cancer patients [17 males and 5 females; mean age 71 years
(range=58-87 years)] treated with nivolumab were included.
Patients were divided into two treatment groups: nivolumab
alone (N group) (12 patients) and nivolumab combined with
radiotherapy (R group) (10 patients). All patients had
squamous cell carcinoma. The primary outcomes measured
were the severity and frequency of adverse events. Results:
Adverse events were seen in 6 of the 12 patients in the N group
and 8 of the 10 in the R group. There were significantly more
adverse events in the R group (p=0.035), but no difference in
Grade 3 or higher adverse events (p=0.781), indicating that
the adverse events were controllable. There was no significant
difference in treatment effect between the N and R groups.
Conclusion: In this report, 50% of adverse events in the N
group were grade 3-4, 25% of which were grade 4, as seen in
previous reports. In the present study, the side effects were not
enhanced by treatment with immune checkpoint inhibitors plus
radiotherapy. Immune checkpoint inhibitors plus radiation
therapy would be a relatively safe treatment and may become
an option for esophageal cancer treatment in the future.

Esophageal cancer is one of the most common malignancies
with over 500,000 new diagnoses and deaths in 2020 worldwide
(1). Recurrent and advanced esophageal cancer is mainly treated
with radiotherapy, and anticancer drug treatment. 

As a result of the ATTRACTION-3 study (2), the efficacy
of second-line treatment was confirmed, and immune
checkpoint inhibitor therapy was introduced as an anticancer
drug treatment. According to studies such as CheckMate648
(3) and KEYNOTE-181 (4), the use of immune checkpoint
inhibitors plus chemotherapy is now recommended even in
the first line. It is expected that this will improve future
treatment results.

Adverse events with nivolumab plus chemotherapy
increase, but the percentages of patients who reported
tolerable treatment side effects over time with nivolumab
plus chemotherapy were similar to those with chemotherapy
alone, and adverse events were considered acceptable (3). In
other words, when administering nivolumab, the concomitant
use of chemotherapy does not increase the number of
adverse events that make it difficult to continue treatment or
reduce quality of life. It is not uncommon to experience
recurrence during treatment for esophageal cancer, and its
treatment is mostly chemotherapy and radiotherapy, although
surgery is also performed if resectable. We have also
administered chemotherapy to recurrent cases and non-
resectable cases and nivolumab as second-line therapy.

Recently, the concept of oligometastases, that includes
lesions in the lymph node, brain, lung, and liver, has become
acceptable and reports on radiotherapy as a treatment method
have been published (5). When nivolumab was administered
as second-line therapy, radiation therapy was also performed if
possible. In this study, we retrospectively examined whether
the occurrence of adverse events increased in such cases.

Patients and Methods

Twenty-two cases of esophageal cancer were treated with
nivolumab. The characteristics of the patients are shown in Table I.

1760

in vivo 37: 1760-1764 (2023)
doi:10.21873/invivo.13264

Adverse Events in Patients With Esophageal Cancer Treated
With Nivolumab in Combination With Radiotherapy

YASUSHI RINO1, TORU AOYAMA1, YUKIO MAEZAWA1, KAZUKI KANO1,
MIHWA JU1, HIROSHI TAMAGAWA1, SHO SAWAZAKI1, KEISUKE KAZAMA1, 

HARUKA KANAI1, TSUTOMU SATO2, AYA SAITO1 and NORIO YUKAWA1

1Department of Surgery, Yokohama City University, Yokohama, Japan;
2Department of Surgery, Gastroenterological Center, Yokohama City University, Yokohama, Japan

Correspondence to: Yasushi Rino, Department of Surgery,
Yokohama City University, Yokohama, Japan. Tel: +81 457872645,
Fax: +81 457860226, e-mail: rino@yokohama-cu.ac.jp 

Key Words: Adverse events, esophageal cancer, nivolumab,
radiotherapy.

This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution (CC BY-NC-ND) 4.0
international license (https://creativecommons.org/licenses/by-nc-nd/4.0).



The patients were divided into two groups according to treatment
methods: Nivolumab single treatment (N Group) and nivolumab
plus radiation therapy (R Group). The N Group had 12 cases; 8
cases were men, and the median age was 73 years (range=58-87
years). Six of 12 received esophagectomy and lymphadenectomy.
The R Group had 10 cases (8 cases received nivolumab plus
radiation therapy at the same time, 2 cases received nivolumab
therapy immediately after radiation therapy); 9 were men and the
median age was 70 years (range=62-81 years). Seven of 10 were
subjected to esophagectomy and lymphadenectomy. The treatment
targets were primary lesion and metastases (lymph nodes, lungs,
liver, bones). The histologic type was only squamous cell
carcinoma. The primary evaluation examined the degree and
frequency of adverse events. The adverse events were graded
according to the National Cancer Institute Common Terminology
Criteria for Adverse Events, Version 4.0. The secondary evaluation
comprised response rate and overall survival period. 

Statistical analyses were performed using the χ2 test, Student’s t-
test, Kaplan-Meier method, and log-rank test with SPSS (v25; IBM,
Armonk, NY, USA). p-Values ≤0.05 were considered significant.

Results

The adverse events of the patients are shown in Table II. In the
N group, 1 case of grade 3 liver damage, 1 case of grade 4
cerebral hemorrhage, 2 cases of grade 1 hypothyroidism, 2
cases of grade 2 hypertension, 1 case of grade 3 diarrhea, and
1 case of grade 1 pruritus were observed. In the R group, 1
case of grade 5 liver failure, 2 cases of grade 2 adrenal
insufficiency, 1 case of grade 2 adrenal insufficiency, 3 cases
of grade 1 hypothyroidism, 3 cases of grade 2 hypothyroidism,
1 case of grade 3 glucose intolerance, 1 case of grade 1
myocarditis, and 1 case of grade 2 hypertension were observed. 

As described above, adverse events were observed in 6
out of 12 subjects in the N group and 8 out of 10 subjects in
the R group, and adverse events were significantly more
frequent in the R group. Adverse events were significantly
more common in the R group (p=0.035). However, there was
no difference in grade 3 or higher adverse events (p=0.781).
Adverse events were predominantly controllable (Table III).

In the N group, there were 1 case of complete response
(CR), 4 cases of partial response (PR), 4 cases of stable
disease (SD), and 3 cases of progressive disease (PD) among
the evaluable lesions. In the R group, there were 6 PR, 2 SD,
and 2 PD. There was no significant difference in treatment
effect (Table IV).

There was also no significant difference in overall survival
between the groups (Figure 1).

Discussion

Even if esophageal cancer is resected, there is a high risk of
recurrence. Although the treatment results after recurrence
have improved with the advancement of chemotherapy, they
are still not satisfactory. 5FU/CDDP combination therapy (6,

7) and taxanes (8, 9) were expected to be effective, but there
were no follow-up treatments of 5FU/CDDP combination
therapy and taxanes. The ATTRACTION-1 study (10)
showed the usefulness of nivolumab, and the
ATTRACTION-3 study (2) made nivolumab second-line
regimen for esophageal cancer treatment. And the treatment
results have improved. In addition, studies such as
CheckMate648 (3) and KEYNOTE-181 (4) have made it
possible to use immune checkpoint inhibitors plus
chemotherapy even in the first line. These treatment methods
are expected to improve treatment results. The
CheckMate648 study (3) reported that nivolumab plus
chemotherapy increased adverse events but that percentages
of patients who reported tolerance of treatment side effects
over time with nivolumab plus chemotherapy were like those
with chemotherapy alone.

At our institution, nivolumab alone was used until immune
checkpoint inhibitors plus chemotherapy were recommended,
and there were some cases in which radiotherapy was used in
combination. We experienced a grade 5 adverse event when
nivolumab was combined with radiotherapy. Therefore, we
decided to examine the adverse events when nivolumab and
radiation therapy were combined, retrospectively. Adverse
events in the ATTRACTION1 trial were 63.1%, of which
20% were grade 3-4 (10). In the ATTRACTION3 study,
adverse events were 65%, of which 18% were grade 3-4 (2).
In this report, adverse events in the N group accounted for
50%, of which 25% were grade 3-4. Also, in the
CheckMate648 trial, nivolumab plus chemotherapy had 96%
adverse events, 47% of which were grade 3-4 (3). In this
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Table I. Patient characteristics. 

Variable                                          N group         R group          p-Value
                                                         (n=12)            (n=10)

Age                                                                                                   
  <70                                                     7                     5                       
  ≥70                                                     5                     5                   0.515
Sex                                                                                                    
  Male                                                   8                     9                       
  Female                                                4                     1                   0.218
Previous surgery                                                                              
  Yes                                                      6                     7                       
  No                                                       6                     3                   0.305
Target organ                                                                                     
  Primary tumor                                   6                     3                       
  Lymph nodes                                     5                     7                       
  Lung                                                   3                     3                       
  Liver                                                   2                     1                       
  Bone                                                   0                     2                       
Previous radiation therapy                  6                     0                   0.009

N group: Nivolumab single treatment; R group: nivolumab plus
radiation therapy.



report, the incidence of adverse events in the R group was
80% and grade 3-5 was 20%, which was considered lower
than the frequency of grade 3-4 in the CheckMate648 study.
We experienced a grade 5 liver failure, but in the
CheckMate648 trial, 2% of patients with nivolumab plus
chemotherapy died (3), which is not acceptable. 

An analysis of the treatment of esophageal cancer using
the Comprehensive Registry of Esophageal Cancer in Japan

reports that there is no difference between the therapeutic
effects of chemoradiotherapy at doses of 50.4 Gy and 60 Gy.
However, adverse events have not been reported (11).
Although there is a report that radiation therapy is relatively
safe and effective for oligometastases, details of adverse
events have not been described. Radiation therapy itself
seems to have few adverse events immediately after the start
of treatment. However, it is necessary to pay attention to late
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Table II. Treatment-related adverse events of all cases and radiotherapy dose in group R.

Cases            No      Hepatobiliary    Nervous          Adrenal           Hypo-          Glucose    Myocarditis    Hypertension   Diarrhea   Pruritus  Radiation 
                 adverse       disorders         system        insufficiency    thyroidism    intolerance                                                                                      (Gy)
                  events                              disorders

N group                                                                                                                                                                                                                
1                                                                                                                                                                                      Grade 3   Grade 1            
2                   Yes                                                                                                                                          Grade 2                                              
3                                                                                                   Grade 1                                                                                                             
4                                                                                                   Grade 1                                                                                                             
5                   Yes                                                                                                                                                                                                    
6                                                       Grade 4                                                                                                                                                         
7                                                                                                                                                                                                                            
8                                  Grade 3                                                                                                                                                                              
9                   Yes                                                                                                                                                                                                    
10                                                                                                                                                                Grade 2                                              
11                 Yes                                                                                                                                                                                                    
12                 Yes                                                                                                                                                                                                    

R group                                                                                                                                                                                                                 
1                                  Grade 5                                                                                                                                                                          46
2                                                                                                                                                                  Grade 2                                          50
3                                                                              Grade 1                                                                                                                               56
4                                                                                                   Grade 2                                                                                                         39
5                   Yes                                                                                                                                                                                                59.4
6                                                                              Grade 2                                                                                                                               30
7                   Yes                                                                                                                                                                                                54
8                                                                                                                       Grade 3        Grade 1                                                                 60
9                                  Grade 2                                Grade 1          Grade 2                                                                                                         54
10                                Grade 2                                Grade 1          Grade 2                                                                                                         60

N group: Nivolumab single treatment; R group: nivolumab plus radiation therapy.

Table III. Treatment-related adverse events.

Variable                                      N group            R group            p-Value

Any grades                                       6                      8                     0.035
Grade 3-5                                         3                      2                     0.781
Grade                                                                                                
  1                                                     3*                    4*                       
  2                                                     1                      7*                       
  3                                                     2*                    1*                       
  4                                                     1                      0                         
  5                                                     0                      1                         

*There are duplicate cases. N group: Nivolumab single treatment; R
group: nivolumab plus radiation therapy.

Table IV. Patients' response to treatment.

Variable                                      N group            R group            p-Value

Objective response rate                                                                   
  ≥SD                                             75%                 70%                 0.583
Best overall response                                                                       
  CR                                                 1                      0                         
  PR                                                  4                      6                         
  SD                                                 4                      1                         
  PD                                                 3                      2                         
  Not evaluable                                0                      1                     0.387

CR: Complete response; PR: partial response; SD: stable disease; PD:
progressive disease.  N group: Nivolumab single treatment; R group:
nivolumab plus radiation therapy.



complications (5). Re-irradiation is an option of treatment
for recurrent esophageal cancer patients with a history of
radiotherapy. It has been reported that severe adverse events
with grade 3 or higher were observed in 19.2% of patients
who underwent re-radiotherapy for recurrence, and 7.7% of
them had grade 5 adverse events (12). Although there were
no cases of re-irradiation therapy in our case, late adverse
events should be followed carefully.

The treatment effect of nivolumab monotherapy was
reported in ATTRACTION-3, and the median survival time
(MST), the primary endpoint, was 10.9 months (95%CI=9.2-
13.3) in the Nivolumab group and 8.4 months in the
chemotherapy group (95%CI=7.2-9.9), significantly prolonged
in the nivolumab group (HR=0.77, 95%CI=0.62-0.96,
p=0.019). The response rate in the nivolumab group was
reported to be 1% for CR and 19% for PR, respectively (2).
CheckMate648 compared the combination therapy of
nivolumab and chemotherapy and reported CR and PR rates
of 13% and 34% in combination therapy, respectively, for
nivolumab and chemotherapy combination therapy (3). It can
be observed that the combination therapy has a higher
response rate compared to the nivolumab. The CR rate of
chemoradiotherapy was reported to be 49.1% and 46.4%,
respectively, in a comparative study with irradiation doses of
50.4 Gy and 60 Gy showing no difference (11). We
hypothesize that the response rate may increase not only with
the combination of nivolumab and chemotherapy, but also
with the combination of radiotherapy.

In this study, the PR rate in the R group was higher than
that in the N group, although there was no significant
difference. It was expected that the combined use of immune
checkpoint inhibitors and radiation therapy would have
additive and synergistic effects, and we thought that

additional effects could not be detected in a small number of
cases. However, no survival benefit was obtained, but
combination therapy has just begun and is currently being
continued. We plan to investigate whether long-term
treatment can extend the survival period.

This study has several limitations. First, this study had a
small number of cases. Second, the present study is
retrospective and was performed at a single institution.
Third, the indication for nivolumab plus radiation depended
on patient selection. 

In conclusion, immune checkpoint inhibitors plus
chemotherapy are now recommended. In this study, immune
checkpoint inhibitors plus radiotherapy did not increase
adverse events and, therefore, may be considered safe. They
may become one of the options for the treatment of
esophageal cancer in the future.
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