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Phase Il Trial of Combined Durvalumab Plus Tremelimumab with Proton Therapy
for Recurrent or Metastatic Head and Neck Squamous Cell Carcinoma
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Purpose This phase Il study investigated whether durvalumab/tremelimumab with proton therapy improves the objective response
rate (ORR), overall survival (0S), and progression-free survival (PFS) in heavily treated recurrent or metastatic head and neck squa-
mous cell carcinoma (HNSCC) patients.

Materials and Methods Patients who previously received more than one chemotherapy, including at least one platinum-based regi-
men, and who had at least two measurable lesions were enrolled. Patients received 1,500 mg durvalumab intravenously combined
with 75 mg tremelimumab intravenously every 4 weeks for four cycles followed by 1,500 mg durvalumab every 4 weeks. After one
cycle of the durvalumab/tremelimumab treatment, proton therapy was given with a total dose of 25 Gy in 5 Gy daily fractions to one
of the measurable lesions. We also assessed the ORR in the target lesion outside the radiation field to evaluate the abscopal effect.
Results Thirty-one patients were enrolled between March 2018 and July 2020. With 8.6 months of follow-up, the ORR was 22.6%
(7/31), including one complete response and six partial responses. The median OS was 8.4 months (95% confidence interval [Cl], 2.5
to 14.3) and the median PFS was 2.4 months (95% Cl, 0.6 to 4.2). Among the 23 evaluable patients who completed proton therapy,
the ORR was 30.4% (7/23). The median OS was 11.1 months (95% Cl, 6.5 to 15.8), and the median PFS was 3.7 months (95% Cl,
1.6 to 5.7). Grade 3 or higher adverse events were observed in six patients (19.4%) as follows: anemia (n=1), constipation (n=1),
electrolyte imbalances (n=2), hyperglycemia (n=1), and pneumonia (n=1).

Conclusion The combination of durvalumab/tremelimuab with proton therapy was tolerated well and had encouraging anti-tumor
efficacy in non-irradiated tumor lesions of heavily treated HNSCC patients.

Key words Durvalumab, Squamous cell carcinoma of head and neck, Immunotherapy, Abscopal effect, Proton therapy, Tremeli-

mumab

Introduction

Approximately 60% of patients with head and neck squa-
mous cell carcinoma (HNSCC) are diagnosed with locally
advanced or metastatic disease. They have a low survival
rate and many of them will experience locoregional recur-
rence or distant metastasis [1]. Patients with recurrent or
metastatic (R/M) HNSCC generally have a dismal prognosis
and poor outcome. Platinum-based doublet chemotherapy
with cetuximab as first-line chemotherapy has been consid-
ered the standard of care (SoC) since 2007 [2]. However, since
the introduction of immune checkpoint inhibitors (ICIs) for
cancer treatment, breakthroughs have been made in many
solid cancers, including HNSCC. The anti-programmed cell
death 1 (anti-PD-1), pembrolizumab with chemotherapy,

showed improvement of overall survival (OS) versus cetu-
ximab with chemotherapy in the KEYNOTE-048 trial as a
first-line therapy in HNSCC (13.0 vs. 10.7 months; 95% confi-
dence interval [CI], 0.63 to 0.93) [3]. The KEYNOTE-040 trial
showed OS improvement with anti-PD-1, pembrolizumab
treatment, while the Checkmate-141 trial confirmed better
OS with another anti-PD-1, nivolumab, over SoC cytotoxic
chemotherapy in HNSCC patients as a second-line therapy
[4,5]. Recently, pembrolizumab alone has shown improve-
ments in first-line setting, emphasizing the clinical useful-
ness of immunotherapy in HNSCC [6]. Nevertheless, the
median OS in HNSCC patients still remains in the range of
7.5-8.4 months in R/ M setting, thus novel strategies to impro-
ve outcomes are needed [5,7].

Durvalumab is a human monoclonal antibody (mAb) of
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the IgG 1 kappa subclass that blocks the interaction of pro-
grammed death-ligand 1 (PD-L1) with PD-1 on T cells and
CD80 (B7.1) on immune cells [8]. Tremelimumab is a human
IgG2 mAb that targets cytotoxic T-lymphocyte-associated
antigen 4 (CTLA-4) and completely blocks the interaction of
human CTLA-4 with CD80 and CD86, resulting in increased
release of cytokines [9]. Double blockade of CTLA-4 and PD-
L1/PD-1 pathways could have additive or synergistic effects
[10]. The combination of durvalumab and tremelimumab
showed better efficacy than monotherapy in non-small cell
lung cancer [11]. However, in metastatic HNSCC, durvalum-
ab plus tremelimumab combination did not show better OS
than durvalumab monotherapy or SoC in phase Il EAGLE
study [12]. It also did not prove superior objective response
rate (ORR) compared with durvalumab monotherapy in
phase I CONDOR trial [13].

Radiation therapy (RT) is a main treatment modality for
HNSCC. RT causes DNA damage, which leads to direct
tumor cell death [14]. It might enhance the immunologic
response by altering the microenvironment within the irradi-
ated field, increasing tumor antigen release, and having an
“abscopal effect” at distant metastatic sites [15]. The abscopal
effect refers to the ability of local RT to induce an anti-tumor
response throughout the body in the out-field of RT. Mole
[16] first introduced the abscopal effect in the early 1950s
when he coined the term abscopal after observing a clinical
response to irradiation at distant sites that were not treated
with RT.

Proton therapy is a type of RT that uses proton particles
rather than X-rays. By exploiting the Bragg peak phenom-
enon of protons, which allows extremely targeted delivery of
RT, the dose to surrounding normal tissues can be reduced
compared to X-ray treatment [17]. Thus, proton therapy
can reduce the toxicity of RT in HNSCC patients. In addi-
tion, proton therapy may have immunomodulatory benefits
by lowering RT-induced lymphopenia and avoiding immu-
nosuppression in addition to other various biologic effects
[18,19].

In this phase II study, we investigated whether durvalum-
ab plus tremelimumab as an immunotherapy combined with
proton therapy improved the treatment outcomes of patients
with heavily treated R/M HNSCC via a potential synergic
effect through combined ICIs with proton therapy.

Materials and Methods

1. Study design

The study was designed as a single-arm, prospective phase
I study under the ethical principles of the Declaration of Hel-
sinki and the Korea Good Clinical Practice guidelines. The
study protocol was approved by the Institutional Review
Board of Samsung medical center (NCT03450967). Written
informed consent was obtained from the participants before
study enrollment. The subjects were willing and able to com-
ply with the protocol for the duration of the study, includ-
ing undergoing treatment, scheduled visits, and follow-up
examinations.

Patients received 1,500 mg durvalumab plus 75 mg treme-
limumab via intravenous infusion every 4 weeks up to four
cycles, followed by 1,500 mg durvalumab monotherapy via
intravenous infusion every 4 weeks until the point of disease
progression or intolerable toxicity.

After one cycle of durvalumab plus tremelimumab and
before the second immunotherapy cycle, patients received a
proton therapy dose of 5 GyEx5 fractions (Fig. 1). The robust
optimization was performed using RayStatation (treatment
planning system) with 3 mm of set-up uncertainty and 3.5%
of range uncertainty. Basically, the largest area among the
lesions was determined as the irradiation target. If the gross
target volume (GTV) includes or is located within 1 cm from
the carotid artery, the target will be changed to the next larg-
est one. If the next target is not feasible because of the same
reason, the delineation of GTV will be modified to allow par-
tial irradiation. The GTV will be reduced by at least 1 cm far
from the carotid artery to minimize the irradiated dose to the

n=31
Tremelimumab 75 mg+ Durvalumab 1,500 mg Q4W
n=31 durvalumab 1,500 mg Q4W until progression

(at least one platinum based regimen)
- At least two measurable lesions

- Histologically proven HNSCC
- Inoperable/Metastatic HNSCC
- More than one previous CTx m)

Proton therapy
5 GyEx5 Fx's (n=25)

Fig. 1. Study design. CTx, chemotherapy; fx, fraction; HNSCC, head and neck squamous cell carcinoma; Q4W, every 4 weeks.

VOLUME 55 NUMBER 4 0CTOBER 2023 1105



Cancer Res Treat. 2023;55(4):1104-1112

carotid artery.

2. Patients

Between March 2018 and July 2020, 31 patients with R/M
HNSCC were enrolled at (anonymized for review). Eligible
patients were aged > 18 years, had at least two measurable
lesions, and had histologically proven HNSCC. The Pharm-
Dx assay (Dako, Carpinteria, CA) involved staining with an
anti-PD-L1 22C3 mouse monoclonal primary antibody and
was performed using the EnVision FLEX visualization sys-
tem (Agilent, Santa Clara, CA) on an Autostainer Link 48
system (Dako) along with positive and negative controls, as
per the manufacturer’s instructions. Patients were required
to have a history of more than one previous systemic chemo-
therapy including at least one platinum-based regimen. The
last day of anticancer therapy (chemotherapy, immunother-
apy, endocrine therapy, targeted therapy, biologic therapy,
tumor embolization, and monoclonal antibodies) was allow-
ed at least 30 days prior to the first dose of the study drugs.
The specific inclusion criteria and exclusion criteria are
described in the Supplementary Materials.

3. Outcome measurements

The primary endpoint was the ORR. Secondary endpoints
included the duration of response (DoR), progression-free
survival (PFS), and OS. The endpoint evaluations were per-
formed by investigator assessments according to the Res-
ponse Evaluation Criteria in Solid Tumors (RECIST) ver.
1.1. The tumor assessments were performed by computed
tomography or magnetic resonance imaging every 8 weeks
until disease progression. Tumor responses were measured
in both the irradiated lesions (in-field target) and non-irra-
diated lesions (out-field target) to determine if an abscopal
effect occurred. Adverse events (AEs) were assessed accord-
ing to National Cancer Institute Common Terminology Cri-
teria for Adverse Events (NCI CTCAE) ver. 4.0.

4. Statistical analysis

According to Simon’'s two-stage optimal design (power of
90% and one-sided alpha of 0.05), this study required a total
of 31 evaluable patients. The sample size was calculated to
reject 10% response rate in favor of a target response rate of
35% with a significance level of 0.05 and power of 90%. In
the first stage, 11 patients were enrolled. As two or more of
these patients showed an objective response, the study pro-
ceeded to the second stage. In the second stage, at least 16
additional patients were enrolled for minimum 27 patients
(a total of 31 patients). Among the total 31 evaluable patients,
six or more objective responses were considered necessary
for further evaluation of the treatment regimen in the R/M
HNSCC group.
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Table 1. Patient characteristics

Age (yr), median (range) 59 (38-74)
Sex
Male 25 (80.6)
Female 6(19.4)
ECOG PS
1 27 (87.1)
2 4(12.9)
Primary tumor location
Oral cavity 6(19.4)
Oropharynx 5(16.1)
Hypopharynx 4(12.9)
Larynx 4(12.9)
Other? 12 (38.7)
Stage
Recurrent 1(3.2)
Metastatic 30 (96.8)
Distant metastasis site
Lung 11 (35.5)
Bone 6(19.4)
Brain 3(9.7)
Liver 3(9.7)
No. of prior chemotherapy regimens, 2(1-7)
median (range)
No. of prior radiotherapy treatments, 1(0-9)»
median (range)
History of CCRT 21 (67.7)
PD-L1TC21%
Negative 17 (54.8)
Positive 8(25.8)
Unknown 6(19.4)

CCRT, concurrent chemoradiation; ECOG PS, Eastern Coop-
erative Oncology Group performance status; PD-L1 TC, pro-
grammed cell death ligand 1 tumor cell. “Nasal cavity cancer,
maxillary sinus cancer, auditory canal cancer, lacrimal sac can-
cer, "Except for one patient, all patients had a history of radio-
therapy.

Data are presented as the number (%) for categorical varia-
bles and descriptively summarized as proportions and medi-
ans. Kaplan-Meier estimates were used in the analysis of all
time to event variables and the 95% confidence interval for
the median time to event was computed. Statistical signifi-
cance was considered at p <0.05 and all tests were two-sided.
All statistical analyses were conducted using IBM SPSS sta-
tistics ver. 27 (IBM Corp., Armonk, NY).
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Fig. 2. Overall survival (OS) (A) and progression-free survival (PES) (B). CI, confidence interval.

Table 2. Objective responses of the patients who were evaluable
following proton therapy

In-field Out-field target

target CR PR SD PD
CR 1 0 1 0
PR 0 6 5 2
SD 0 0 0 1
PD 0 0 0 7

In-field and out-field overall response rates were 30.4% (7/23)
and 65.2% (15/23), respectively. CR, complete response; PD, pro-
gressive disease; PR, partial response; SD, stable disease.

Results

1. Patient characteristics

The patient demographics are shown in Table 1. The
median age was 59 years and 81% of the patients were
male. The patient cohort consisted of six patients with oral
cavity cancer, five with oropharyngeal cancer, four with
hypopharyngeal cancer, four with laryngeal cancer, and 12
patients with other cancers such as nasal cancer, ear canal
cancer, and lacrimal sac cancer. All had R/M HNSCC with
a history of a median of two (range of 1-7) prior systemic
chemotherapy. Patients who had received immunotherapy
were not included. Eighty-seven percent of the patients had a
Eastern Cooperative Oncology Group (ECOG) performance
status (PS) of 1 and 13% had an ECOG PS of 2. According
to the patient inclusion criteria, ECOG PS of 0 or 1 patients
were eligible for recruitment. However, at the beginning of
the study, some patients were evaluated as ECOG PS of 2
due to disease progression. The most common site of distant
metastasis was the lungs (36%) followed by bone (19%),
brain (10%), and liver (10%). All but one patient had a his-

tory of RT (median, 2; range, 1 to 9) and 68% (21 of 31) of
patients received concurrent chemoradiation therapy. The
PD-L1 expression was assessed in 25 of the 31 patients and
eight patients had a PD-L1 expression = 1%.

2. Efficacy

The data cutoff date was 31 July 2021 and the median
follow-up duration was 8.6 months (range, 1.4 to 30.0). In
the intention to treatment analysis, the ORR was 22.6% (7
of 31), which was determined by responses in the out-field
lesion. The disease control rate was 41.9% (13 of 31). Among
the 31 patients who received one cycle of immunotherapy,
three patients experienced disease progression and with-
drew from the study. Another three patients dropped out
because of their poor general condition. Twenty-five patients
underwent proton therapy, one of whom experienced dis-
ease progression and one of whom did not complete proton
therapy due to poor general condition. Twenty-three patients
could completed proton therapy. The median number of
cycles of immunotherapy was 3 (range, 1 to 43). The median
DoR was 16.5 months (range, 3.7 to 29.3). The median PFS
was 2.4 months (95% CI, 0.6 to 4.2) and the median OS was
8.4 months (95% CI, 2.5 to 14.3) (Fig. 2A and B) in total 31
patients. Among the 23 evaluable patients who completed
proton therapy, the ORR, out-field response rate, was 30.4%
(7 of 23) and the response rate of the proton irradiated lesion
was 65.2% (15 of 23) (Table 2). The details of the irradiated
lesions and out-field targets are presented in Table 3. The
median OS was 11.1 months (95% CI, 6.5 to 15.8), and the
median PFS was 3.7 months (95% CI, 1.6 to 5.7) in 23 patients
who completed proton therapy. Four of the 31 patients were
still undergoing treatment at the data cutoff date. Among
these four patients, one had a complete response, two had a
partial response, and one had stable disease. A detailed sum-
mary of the patients’ treatment responses are described in
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Table 3. In-field target and out-field target of patients who received proton therapy (n=25)

Patient No. In-field target Out-field target
1 Left maxillary mass Left upper lobe nodule
2 Left parotid mass Mediastinal lymph node
3 Liver mass Abdominal lymph node
4 Right neck lymph node Left neck mass
5 Liver mass Nasal cavity mass
6 Left upper lobe mass Left lower lobe nodule
7 Right maxillary mass Left neck lymph node
8 Subcarinal lymph node Left. supraclavicular lymph node
9 Right lower lobe mass Right upper lobe mass
10 Left oral cavity mass Right neck lymph node
11 Oral cavity mass Left neck nodule
12 Left posterior neck skin nodules Left chest wall
13 Right retrobulbar mass Right lower lobe mass
14 Left subcutaneous neck nodule Right oropharynx
15 Left neck lymph node Left submandibular area lesion
16 Left submandibular mass Hypopharyngeal mass
17 Mediastinal lymph node Right neck mass
18 Right neck node Left lower lobe mass
19 Larynx Mediastinal lymph node
20 Right peri-parotid mass Left lower lobe mass
21 Left neck lymph node Right neck mass
22 Left upper lobe Sinonasal mass
23 Left anterior chin Left submandibular nodule
24 Right upper lobe mass Left lower lobe nodule
25 Left submandibular mass Mediastinal lymph node
23 i A * [ ] o
22 | A . o
21 | A . °
20 s 3
19 Jos X
18 Jrmmx
17 | X
16 X
15 X
14 e
B 13 Jra
= 12] X
a 1] x
10 = X
S B X
g8 e X
7w X
6 ° o Alive
5] X = CR
4 Joe » + PR
3 T A A SD
i PD
% . — ¥ ° x Death
0 5 10 15 20 25 30

Time (mo)

Fig. 3. Survival swimmer plot. CR, complete response; PD, progressive disease; PR, partial response; SD, stable disease.
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Table 4. Incidence of treatment-related adverse events

Any grade Grade 3-4

Alopecia 1(3.2) 0
Anemia 0 1(3.2)
Anorexia 5(16.1) 0
Arrhythmia 1(3.2) 0
Bleeding 2 (6.5) 0
Constipation 2(6.5) 1(3.2)
Cough 1(3.2) 0
Diarrhea 4(12.9) 0
Dyspnea 4 (12.9) 0
Electrolyte imbalance 6(19.4) 2 (6.5)
Elevated amylase/lipase 1(3.2) 0
Epigastric pain 1(3.2) 0
Fatigue 2(3.2) 0
Fever 3(9.7) 0
Headache 2 (6.5) 0
Hyperglycemia 1(3.2) 1(3.2)
Hypothyroidism 4 (12.9) 0
Insomnia 3(9.7) 0
Infusion-related reaction 4(12.9) 0
Intraocular problem 1(3.2) 0
Otitis 1(3.2) 0
Pneumonia 5(16.1) 1(3.2)
Pruritus 3(9.7) 0
Nausea 5(16.1) 0
Rash 6(194) 0
Seizure 1(3.2) 0
Stomatitis 4(12.9) 0
Thrombosis 1(3.2) 0
Worsening of cancer pain 2(6.5) 0

Values are presented as number (%).

the swimmer plot (Fig. 3). Kaplan-Meier plots comparing the
OS and PFS of responders and non-responders are addition-
ally shown in the S1 Fig.

3. Safety

Safety analysis was performed in patients who received
at least one dose of immunotherapy. The AEs are shown in
Table 4. The median number of cycles was 3 for durvalumab
(range, 1 to 43) and 3 for tremelimumab (range, 1 to 4). Treat-
ment-related AEs (TRAEs) for any grade were observed in 25
patients (25/31, 80.6%). Overall, the most common TRAEs of
any grade were electrolyte imbalances (19.6%), skin rashes
(19.6%), anorexia (16.1%), and nausea (16.1%). Grade 3 or
higher AEs were observed in six (19.4%) patients as follows:
anemia (n=1), constipation (n=1), electrolyte imbalance (n=2),
hyperglycemia (n=1), and elevated amylase and pneumonia
(n=1). Two grade 4 AEs, namely hyponatremia and hypercal-

cemia, were observed, both of which were related to disease
progression. Two immune-related AEs were noted: grade
2 hypothyroidism and grade 4 hyperglycemia. The patient
with grade 4 hyperglycemia was diagnosed with insulin-
dependent diabetes mellitus and started insulin treatment.
No treatment-related deaths occurred during the trial (Table
4).

Discussion

In this study, durvalumab plus tremelimumab combined
with proton therapy resulted in an ORR of 22.6% and tol-
erable safety profiles in previously heavily treated patients
with R/M HNSCC. Furthermore, an ORR of 30.4% was
observed in the out-field of RT irradiated patients, suggest-
ing that proton therapy combined with ICIs may be more ef-
fective. Systemic abscopal effect can be described as inducing
tumor regression of out-of-RT field after localized RT medi-
ated by the effects of radiation on the immune system. Sev-
eral studies have confirmed that synergistic immune effect or
abscopal effect of combining RT and immunotherapy [15,20].
Recently, proton therapy has emerged as a promising treat-
ment option for anticancer treatment, and its clinical benefits
are well-known for systemic tumor response and immu-
nogenic potential in preclinical and clinical evidence [19].
Although the abscopal effect with proton therapy has pri-
marily been reported in case reports or preclinical data, our
prospectively designed study can provide additional evi-
dence of an abscopal effect [21]. Our study is considered the
first prospective clinical trial to confirm the abscopal effect
resulting from the combination of immunotherapy and pro-
ton therapy in head and neck cancer.

To date, the optimal RT dose and fractions required for
sensitization to immunotherapy have not been established.
A few preclinical and clinical reports have suggested that
hypo-fractionated regimens (e.g., 6 Gyx5 fractions or 8 Gyx3
fractions) are more effective than conventional fractionation,
although the underlying mechanisms are unclear [22]. The
optimal timing of combination RT and immunotherapy has
also not been established, and it is unclear if RT should be
given concurrently or sequentially with ICIs. In our study,
proton therapy comprising 5 GyEx5 fractions was admin-
istered after one durvalumab and tremelimumab treatment
cycle. We did not find lymphopenia of grade 3 or higher
before the second immunotherapy after proton therapy (S2
and S3 Tables). Unfortunately, of the 31 patients enrolled,
only 25 patients (80.6%) received the planned proton therapy.
The other six patients (19.4%) did not receive proton therapy
because of rapid deterioration of PS caused by early tumor
progression. In addition, the response could not be assessed
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in two patients who did receive proton treatment due to
early progression or deterioration of PS just after the comple-
tion of proton therapy. Finally, 25% (8/31) of patients expe-
rienced progression. Given the rapid nature of tumor pro-
gression in heavily pretreated R/M HNSCC, we suggest that
RT should be delivered as early in the cycles of ICI therapy
as possible to maximize the anti-tumor effects of combined
ICI and RT treatment. Several trials have suggested that
receiving ICIs immediately after radiotherapy might result
in better clinical outcomes [23-25]. In phase II trial stereotac-
tic body radiation therapy (SBRT) prior to pembrolizumab
in non-small cell lung cancer patients showed better ORR
and PFS than pembolizumab alone group although no sta-
tistically significant difference was found [26]. However, the
COSINR phase I trial evaluated concurrent or sequential
ipilimumab, nivolumab, and SBRT in patients with stage IV
non-small cell lung cancer and found no significant differ-
ences in two different timing schedules (median PFS was 5.9
months in the sequential arm and 6.2 months in the concur-
rent arm) [27]. Furthermore, the recent randomized phase
I trial of nivolumab with SBRT versus nivolumab alone in
metastatic HNSCC showed no significant differences in ORR
(34.5% [95% CI, 19.9% to 52.7%] vs. 29.0% [95% CI, 16.1% to
46.6%); p=0.86) [28]. Given the conflicting results from previ-
ous studies, the role of combinational local radiotherapy in
HNSCC should be further evaluated. In our study, proton
therapy with 5 Gyx5 fractions after one cycle of ICI therapy
was appropriate considering the response rate and tolerable
AEs. However, further investigation is required to define the
optimal schedule and dose of RT.

The use of dual ICIs is a relatively new treatment approach
for patients with advanced stage cancer [29,30]. The combi-
nation of durvalumab and tremelimumab was investigated
in R/M HNSCC patients. In a phase I CONDOR rand-
omized clinical trial of R/M HNSCC patients, durvalumab
plus tremelimumab treatment yielded a median OS (95%
CI) of 7.6 (4.9-10.6) months compared to the median OSs of
durvalumab monotherapy and tremelimumab monotherapy
groups of 6.0 (4.0-11.3) months and 5.5 (3.9-7.0) months, res-
pectively [13]. However, the combination of durvalumab
and tremelimumab did not show improvement over dur-
valumab monotherapy in EAGLE, which is a randomized
phase III study [12]. The median OS was 7.6 (6.1-9.8) months
for durvalumab, 6.5 (5.5-8.2) months for durvalumab plus
tremelimumab, and 8.3 (7.3-9.2) months for the SoC group.
An ORR of 18.2% was reported in the EAGLE study, which
is slightly lower than our ORR of 22.6%. Our median OS of
8.4 months and ORR of 22.6% are encouraging considering
that our patients were more heavily treated (median of two
rounds of prior chemotherapy in our study versus one in the
EAGLE study) and had a poorer PS than patients in the
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EAGLE study. In this study, the median number of immuno-
therapy cycles was 3 (range, 1 to 43) and grade 3/4 TRAEs
occurred in six patients (19.4%). This incidence of grade 3/4
TRAEs is slightly higher than to that seen in other studies
of durvalumab plus tremelimumab (12.3% and 16.3% in the
CONDOR and EAGLE studies, respectively). These prior
studies suggested that the combination of durvalumab and
tremelimumab might not increase the risk of grade 3/4
TRAEs compared to durvalumab alone.

This study had several limitations. Although tumor res-
ponse was observed in out-field tumor lesions, a single-arm
study without a control group makes it difficult to evalu-
ate the true abscopal effect and whether proton therapy can
enhance treatment efficacy. Secondly, since this study allo-
wed enrollment for patients with paranasal sinus cancer,
which is a cancer type usually excluded in most clinical tri-
als, the patient population was heterogeneous. Furthermore,
the primary tumor site varied among the patients and the
evaluation of the abscopal effect according to the primary
site is challenging due to the small number of patients for
each subgroup. Nevertheless, we observed comparable res-
ponse to treatment despite heterogeneous primary tumor
locations.

In conclusion, this pilot trial of durvalumab plus treme-
limumab treatment combined with proton therapy showed
favorable efficacy and manageable AEs in heavily pretreated
R/M HNSCC patients, suggesting that RT and ICI therapy
may exhibit good anti-tumor activity. Further randomized
trials are needed to confirm our findings.

Electronic Supplementary Material
Supplementary materials are available at Cancer Research and
Treatment website (https: // www.e-crt.org).
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