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Background: The treatment of stage III non-small cell lung cancer (NSCLC) is very challenging because
it is a heterogeneous group of diseases. This study was to investigative whether concurrent immunotherapy
with chemoradiotherapy was associated with improved outcomes compared to consolidative immunotherapy
following chemoradiotherapy in patients with unresectable stage III NSCLC, which may provide evidence-
based medical evidence for the treatment of stage IIIl NSCLC.

Methods: A total of 78 epidermal growth factor receptor or anaplastic lymphoma kinase (EGFR/
ALK) negative patients from the clinical database of the shanghai pulmonary hospital with locally
advanced unresectable NSCLC and we evaluated them for baseline clinical factors, follow-up. Patients
underwent concurrent immunotherapy with chemoradiotherapy or consolidative immunotherapy after
chemoradiotherapy. Patients were classified based on initial site of progression (primary versus non-primary
site). The study endpoints were progression-free survival (PFS) and time to death or distant metastasis
(TDDM). Cox proportional hazards analysis was used to assess the factors affecting PFS and TDDM.
Results: The median follow-up time for both groups was 26 months, and there was no significant difference
in baseline clinical characteristics (P>0.05). The patients receiving concurrent immunotherapy (n=36) had
a longer PFS than those receiving consolidative immunotherapy (n=42) (median 32.4 vs. 15.5 months;
P<0.01). The TDDM was also longer in patients with concurrent immunotherapy than those with
consolidative immunotherapy (median 57.3 vs. 31.0 months; P=0.01). Furthermore, in a subset of patients
with initial site of progression at a non-primary-site, patients undergoing concurrent immunotherapy had
longer PFS than those undergoing consolidative immunotherapy (median 22.7 vs. 11.9 months; P=0.03).
Conclusions: Concurrent immunotherapy with chemoradiotherapy may be associated with improved

disease progression outcomes as compared to consolidative immunotherapy following chemoradiotherapy.

Keywords: Non-small cell lung cancer INSCLC); immunotherapy; chemoradiotherapy; epidermal growth factor
receptor (EGFR); anaplastic lymphoma kinase (ALK)
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Introduction

Non-small cell lung cancer (NSCLC) accounts for
80-85% of all cases of lung cancer (1), with stage III
NSCLC accounting for approximately one-third all cases
at diagnosis (2). Stage III NSCLC is highly heterogeneous,
with a wide spectrum of disease distribution and an equally
complex range of treatment options (3).

Standard treatment for unresectable stage III NSCLC
that does not involve sensitizing epidermal growth
factor receptor (EGFR) or anaplastic lymphoma kinase
(ALK) changes consists of radiotherapy concurrent
with platinum-based doublet chemotherapy followed by
immunotherapy (4,5). Despite the survival benefit granted
by immunotherapy in this setting, only 1/3 of patients
are alive and disease free at 5 years (6). In one study, the
S-year overall survival (OS) was improved by 9% when
consolidative immunotherapy following chemoradiotherapy
was applied as compared to chemoradiotherapy alone (7).

Previous studies have reported that patients receiving
radiotherapy and/or chemotherapy show significant
immunogenic patterns, which may improve the response

Highlight box

Key findings

¢ Concurrent immunotherapy with chemoradiotherapy may be
associated with delayed disease progression as compared to
consolidative immunotherapy following chemoradiotherapy.

What is known and what is new?

* One treatment modality for unresectable stage III non-small cell
cancer (NSCLC) in patients without sensitizing epidermal growth
factor receptor (EGFR) or anaplastic lymphoma kinase (ALK)
changes is radiotherapy concurrent with platinum-based doublet
chemotherapy, which may be followed by immunotherapy.

* Our findings indicated that for unresectable stage III NSCLC
without sensitizing EGFR/ALK alterations, consolidative
immunotherapy following chemoradiotherapy may be less effective
than immunotherapy concurrent with chemoradiotherapy.

What is the implication, and what should change now?

¢ Based on the results of this study, we suggest that immunotherapy
concurrent with chemoradiotherapy might improve outcomes as
compared to sequential approach in patients with unresectable
stage ITI NSCLC without EGFR/ALK mutations.
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to immunotherapy (8,9). This inspired us to investigate
a better clinical treatment protocol by exploring the
sequential order of immunotherapy and radiochemotherapy.
Therefore, comparisons of concurrent immunotherapy
with chemoradiotherapy or consolidative immunotherapy
following chemoradiotherapy warrants further investigation
(6,7,10).

In our study, we conducted a single-institution
retrospective study to investigate whether immunotherapy
concurrent with chemoradiotherapy could be associated
with disease control outcomes as compared to consolidative
immunotherapy following chemoradiotherapy, which may
provide evidence-based medical evidence for the treatment
of stage III NSCLC. We present this article in accordance
with the STROBE reporting checklist (available at https://
tler.amegroups.com/article/view/10.21037/tler-23-575/rc).

Methods
Patients

From January 1, 2020, to June 31, 2022, 238 patients
with locally advanced NSCLC [stage IIT according to the
American Joint Committee on Cancer (AJCC), eighth
edition] without sensitizing EGFR/ALK alterations were
screened in Shanghai Pulmonary Hospital (Tongji University
Affiliated Shanghai Pulmonary Hospital, Shanghai,
China). These patients had received immunotherapy [anti-
programmed cell death protein 1 (PD-1) antibody] during
and/or before definitive concurrent chemoradiotherapy.

Inclusion and exclusion criteria

The following inclusion criteria were employed: (I)
pathologically confirmed stage III NSCLC; (II) no sensitizing
EGFR or ALK alterations; (III) presence of unresectable
lesions; (IV) first-line therapy of immunotherapy and
definitive concurrent chemoradiotherapy.

The exclusion criteria were as follows: (I) radical
surgery; (II) immunotherapy not used for locally advanced
unresectable disease; (III) no immunotherapy or thoracic
definitive concurrent chemoradiotherapy; (IV) an
incomplete medical record.
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Study design

According to the sequence of immunotherapy and
chemoradiotherapy, the patients were divided into two
groups: concurrent immunotherapy (n=36; defined as
concurrent chemotherapy, radiotherapy, and immunotherapy
followed by consolidative immunotherapy) and consolidative
immunotherapy (n=42; defined as concurrent chemotherapy
and radiotherapy followed by consolidative immunotherapy).
In addition, the patients who experienced disease progression
(n=52) were further classified into those with site of initial
progression as the primary site (n=21) versus a non-primary
site (n=31).

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by Institutional Ethics Committee of Shanghai
Pulmonary Hospital (No. K23-215) and informed consent

was taken from all the patients.

Follow-up

The following tests were used as a clinical baseline
assessment: brain magnetic computed tomography (CT) or
resonance imaging (MRI), chest CT, abdominal ultrasound,
and bone scan. Additional, tumor imaging with abdominal
ultrasound and chest CT was performed every 2-3 months,
brain MRI or CT was completed every 3 months, and bone
scan was conducted every 4-6 months. Brain MRI or bone
scan was immediately performed if the patient developed
brain or bone symptoms, respectively.

Patients’ follow-up data and medical records were
collected. The following information was collected: age,
sex, smoking history, Eastern Cooperative Oncology Group
(ECOGQG) performance status (PS), symptoms, histological
type, programmed death-ligand 1 (PD-L1) status, disease
stage, radiotherapy dose, and initial progression site. The
baseline data were classified according to the following
criteria: age (<60 or >60 years), sex (male or female), smoking
history (current/former or never), ECOG-PS (0 or 1),
symptoms (yes or no), histology type (nonsquamous or
squamous), PD-L1 status (positive or negative), disease stage
(IITA or IIIB-C), chemoradiotherapy dose (<60 or >60 Gy),
and initial progression site (primary or non-primary).

Evaluation method and treatment options

Intracranial lesions were assessed with brain MRI or
CT, while extracranial lesions were assessed with bone
scan, chest CT and abdominal ultrasound. Durvalumab
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was administered at a dose of 10 mg/kg (every 2 weeks)
or (1,500 mg every 4 weeks), and camrelizumab was
administered at a dose of 200 mg every 3 weeks. In
the consolidative immunotherapy group, the patients
received chemoradiotherapy, which was followed by
immunotherapy with durvalumab up to disease progression
or 1 year according to the relevant guidelines (4,5). In
the concurrent immunotherapy group, patients received
1 cycle of platinum-based chemotherapy and camrelizumab
(200 mg) first. After 3—-4 weeks, patients received
camrelizumab (200 mg every 3-4 weeks) plus concurrent
chemoradiotherapy for 2 cycles, which was followed by
camrelizumab administration (200 mg every 3—4 weeks) up
to disease progression or 1 year. Thoracic radiotherapy was
performed 5 days a week in fractions of 2 Gy per fraction to
a target dose of 50-70 Gy. Progression-free survival (PFS)
was defined as the time interval between the initiation of
treatment and disease progression. The time to death or
distant metastasis (TDDM) was defined as the time interval
between the initiation time of treatment and the time of
distant metastasis.

PES was the primary endpoint, while TDDM was a
secondary endpoint. Additionally, PFS of the primary site was a
secondary endpoint for patients with initial progression of the
primary site, while PES of the nonprimary site was the secondary
endpoint for those with initial progression of a nonprimary site.

Statistical analysis

The y’ test was used to analyze the categorical patient
variables. PES and TDDM were assessed with the Kaplan-
Meier method and the log-rank test. Furthermore,
multivariate analysis was conducted to assess the association
of independent prognostic factors with PFS and TDDM,
and survival analysis was conducted using Cox proportional
hazards regression modeling. A two-sided P value less than
0.05 was regarded as a statistically significant difference.
SPSS software version 23.0 (IBM Corp., Armonk, NY,
USA) was used to analyze all statistical data, and Prism
software (GraphPad Software, San Diego, CA, USA) was

used to create the survival curves.

Results
Patient characteristics

From January 1, 2020, to June 31, 2022, a total of 238 patients
with locally advanced (stage III, AJCC eighth edition)
NSCLC without sensitizing EGFR/ALK alterations
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Local advanced NSCLC without sensitizing

EGFR/ALK alterations
(n=238)
Excluded:
¢ Patients undergoing radical surgery

\

Y

(n=55)

* No immunotherapy (n=51)

¢ Immunotherapy not used as local
advanced unresectable stage (n=17)

* No thoracic definitive
chemoradiotherapy (n=22)

¢ Data incomplete for analysis (n=15)

(n=78)

Local advanced un-resectable EGFR/
ALK mutation negative NSCLC with
immunotherapy and chemoradiotherapy

v

v

Immunotherapy concurrent
with chemoradiotherapy
(n=36)

Immunotherapy consolidative

chemoradiotherapy
(n=42)

Figure 1 Patient selection flowchart. NSCLC, non-small cell lung cancer; EGFR, epidermal growth factor receptor; ALK, anaplastic

lymphoma kinase.

were screened. Of these patients, 160 were excluded
due to failure to meet the inclusion criteria (55 patients
undergoing radical surgery, 51 patients not administered
immunotherapy, 17 patients in whom immunotherapy was
not used for treatment at the locally advanced unresectable
stage, 22 patients without definitive thoracic concurrent
chemoradiotherapy, and 15 patients with incomplete
medical records). Finally, 78 patients who met the inclusion
criteria were enrolled for analysis. The flowchart of patient
screening is presented in Figure 1. Of these 78 patients,
36 (46.2%) received concurrent immunotherapy, whereas
42 (53.8%) received consolidative immunotherapy.

The median follow-up time among all patients was
26 months [95% confidence interval (CI): 22.3-29.9]. No
difference was found in age, sex, smoking history, ECOG-
PS, symptoms, histological type, PD-L1 status, disease
stage, radiotherapy dose, or initial progression site between
the concurrent and consolidative immunotherapy groups.
The baseline characteristics of patients are listed in Table 1.

PFS analysis

Patients who received concurrent immunotherapy had a
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significantly longer PFS (32.4 months; 95% CI: 20.5-44.2)
than did those who received consolidative immunotherapy
(15.5 months; 95% CI: 8.9-22.0) (P<0.01; Figure 2). The
hazard ratio (HR) of progression for the immunotherapy
concurrent with chemoradiotherapy group compared with
consolidative immunotherapy following chemoradiotherapy
group was 0.40 (95% CI: 0.23-0.69).

After significant covariables of PFS were controlled for,
including therapy strategy, age, sex, smoking history, ECOG-
PS, symptoms, histological type, PD-L1 status, disease stage,
and radiotherapy dose, the following characteristics were
associated with improved PFS: immunotherapy sequencing
(concurrent vs. consolidative: adjusted HR 0.334, 95% CIL:
0.164-0.680; P=0.003), PD-L1 status (positive vs. negative:
adjusted HR 0.240, 95% CI: 0.110-0.524; P<0.001), and
radiotherapy dose (<60 vs. 260 Gy: adjusted HR 0.267, 95%
CI: 0.118-0.604; P=0.002) (Figure 3).

PFS analysis of progression

Of those patients who experienced progression (n=52),
the primary site and nonprimary site was the initial
progression point in 21 (40.4%) and 31 (59.6%) patients,
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Table 1 Patient characteristics

Characteristics Total Concurrent immunotherapy (n=36), n (%)  Consolidative immunotherapy (n=42), n (%) P

Age, years 0.544
<60 31(39.7) 13 (36.1) 18 (42.9)
>60 47 (60.3) 23 (63.9) 24 (57.1)

Sex 0.246
Male 58 (74.4) 29 (80.6) 29 (69.0)
Female 20 (25.6) 7 (19.4) 13 (31.0)

Smoking history 0.349
Current/former 19 (24.4) 7 (19.4) 12 (28.6)
Never 59 (75.6) 29 (80.6) 30 (71.4)

ECOG-PS 0.116
0 38 (48.7) 21 (58.3) 17 (40.5)
1 40 (51.3) 15 (41.7) 25 (59.5)

Symptoms 0.875
Yes 21 (26.9) 10 (27.8) 11 (26.2)
No 57 (73.1) 26 (72.2) 31(73.8)

Histology type 0.515
Nonsgquamous 49 (62.8) 24 (66.7) 25 (59.5)
Squamous 29 (37.2) 12 (33.3) 17 (40.5)

PD-L1 status 0.807
Positive 40 (51.3) 19 (52.8) 21(50.0)
Negative 38 (48.7) 17 (47.2) 21 (50.0)

Disease stage 0.362
A 18 (23.1) 10 (27.8) 8(19.0)
B/c 60 (76.9) 26 (72.2) 34 (81.0)

Radiotherapy dose, Gy 0.875
<60 21 (26.9) 10 (27.8) 11 (26.2)
>60 57 (73.1) 26 (72.2) 31(73.8)

Initial progression site 0.277
Primary site 22 (28.2) 8(22.2) 14 (33.3)
Others 56 (71.8) 28 (77.8) 28 (66.7)

ECOG-PS, Eastern Cooperative Oncology Group-performance status; PD-L1, programmed death- ligand 1.

respectively. In the group of nonprimary site progression,
patients who received concurrent immunotherapy had a
significantly longer PFS (22.7 months; 95% CI: 7.5-33.0)
than did those who received consolidative immunotherapy
(11.9 months; 95% CI: 4.2-19.5) (P=0.03; Figure 44).

However, in the group with primary site progression, no
significance difference between those receiving concurrent
immunotherapy (8.5 months; 95% CI: 0-18.2) compared
to consolidative immunotherapy (9.3 months; 95% CI:

2.4-15.3) (P=0.45; Figure 4B).

© Translational Lung Cancer Research. All rights reserved. Transl Lung Cancer Res 2023;12(11):2209-2218 | https://dx.doi.org/10.21037/tler-23-575



2214 Wu et al. Concurrent immunotherapy with chemoradiotherapy in NSCLC

TDDM and survival status analysis

Notably, patients undergoing concurrent immunotherapy
had a significantly longer TDDM (57.3 months; 95%
CI: 40.3-74.2) than those undergoing consolidative
immunotherapy (31.0 months; 95% CI: 18.5-43.5) (P=0.01;
Figure 5).

After the significant covariables of TDDM were
controlled for, including therapy strategy, age, sex, smoking
history, ECOG-PS, symptoms, histological type, PD-L1
status, disease stage, and radiotherapy dose, the following

. Concurrent group (n=36)
mPFS =32.4 months

. Consolidative group (n=42)
mPFS =15.5 months

Y
o
o

P<0.01

Progression-free survival, %
()}
o

O T T T T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66 72
Time, months

Number at risk

Concurrent 42 31 29 21 14 11 6 3 3 2 1 1 0
Consolidative 36 34 22 14 10 4 0 0 0 O O 0 O

Time, months

Figure 2 Survival analysis of PFS in all patients. HR, hazard ratio;
mPFS, median progression-free survival; PFS, progression-free

survival.

Immunotherapy sequencing  Concurrent vS. consolidative +—e—i -

characteristics were associated with improved TDDM:
immunotherapy sequencing (immunotherapy concurrent
with chemoradiotherapy vs. consolidative immunotherapy
following chemoradiotherapy: adjusted HR 0.154, 95% CI:
0.049-0.479; P=0.001), PD-L1 status (positive vs. negative:
adjusted HR 0.186, 95% CI: 0.052-0.663; P=0.009), and
radiotherapy dose (<60 vs. 260 Gy: adjusted HR 0.118, 95%
CI: 0.031-0.444; P=0.002) (Figure S1).

At the follow-up cutoff date of April 1, 2023, 73%
(n=57) of patients were still alive (27 receiving consolidative
immunotherapy following chemoradiotherapy; 30 receiving
immunotherapy concurrent with chemoradiotherapy).

Discussion

As patients with EGFR/ALK-negative stage III unresectable
NSCLC have an improving but suboptimal prognosis,
treatment modalities for this condition urgently need to be
improved (11). We thus conducted a retrospective analysis
to compare the efficacy of concurrent immunotherapy
with chemoradiotherapy with that of consolidative
immunotherapy following chemoradiotherapy. Our findings
suggest that for this population, PFS of the concurrent
immunotherapy group was significantly longer than that of
the consolidative immunotherapy group, especially among
those who had a non-primary initial site of recurrence.
The PACIFIC trial is the most widely recognized
radioimmunotherapy combination therapy for NSCLC (12).
The PACIFIC trial found that the use of durvalumab at the

HR (95% Cl) P
0.334 (95% Cl: 0.164-0.680)  0.003
0.604 (95% Cl: 0.320-1.141)  0.120

1.504 (95% Cl: 0.764-2.960)  0.238

£ 1.697 (95% CI: 0.830-3.469)  0.147
0.754 (95% Cl: 0.361-1.572)  0.451

Age <60 vs. =60 years —
sex Male vs. female
Smoking history Current/former vs. never
ECOG-PS Ovs. 1 ——
Symptoms Yes vs. No

Histology type Nonsgquamous vs. squamous +———%———

PD-L1 status Positive vs. negative ~ ++— 4

Disease stage A vs. IIB/IIC

1.196 (95% CI: 0.520-2.752)  0.673
0.783 (95% Cl: 0.402-1.525)  0.472

0.240 (95% CI: 0.110-0.524)  <0.001

Radiotherapy dose <60 vs. =60 Gy ——i

2.246 (95% Cl: 1.027-4.910)  0.043
0.267 (95% CI: 0.118-0.604)  0.002

2 3 4 5

HR (95% CI)

Figure 3 In the multivariable model, therapy strategy, PD-L1 status and radiotherapy dose were independently correlated with progression-

free survival among all patients. ECOG, Eastern Cooperative Oncology Group; PS, performance status; PD-L1, programmed death-ligand 1;

HR, hazard ratio; CI, confidence interval.
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Figure 4 Survival analysis of PFS in all patients that experienced progression. (A) For patients in whom initial progression occurred at a

nonprimary site, those who received immunotherapy concurrent with chemoradiotherapy had a significantly longer progression-free survival

than did those who received consolidative immunotherapy following chemoradiotherapy. (B) For patients in whom initial progression

occurred at the primary site, there was no significant difference between groups. HR, hazard ratio; mPFS, median progression-free survival;

PFS, progression-free survival.
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Figure 5 Survival analysis of patients for whom TDDM was
recorded. HR, hazard ratio; mPFS, median progression-free

survival; TDDM, time to death or distant metastasis.

end of chemoradiotherapy provided robust and sustained
OS compared to chemoradiotherapy alone (OS; 47.5 vs.
29.1 months; HR 0.72) and extensive PFS benefit (PFS: 16.9
vs. 5.9 months; HR 0.55), with 42.9% of patients remaining
alive at 5 years (7). Similarly, in the GEMSTONE-301 trial,
sugemalimab after chemoradiotherapy showed sustained
improvement in PFS as compared to chemoradiotherapy
along (PFS: 9.0 vs. 5.8 months; HR 0.64; P=0.002) (13).
Moreover, the GEMSTONE-301 trial further demonstrated

© Translational Lung Cancer Research. All rights reserved.

that both sugemalimab after concurrent chemoradiotherapy
and sequential chemoradiotherapy could provide a
longer PFS than could placebo (14). Several studies have
demonstrated that consolidative immunotherapy with
chemoradiotherapy can effectively improve the survival
prognosis of patients with EGFR/ALK-negative stage
IIT unresectable NSCLC (15). Some studies have also
analyzed the efficacy of chemoradiotherapy combined with
immunotherapy compared to that of placebo treatment.
For example, in the KEYNOTE-799 trial, patients with
NSCLC received 1 cycle of induction pembrolizumab and
chemotherapy, then pembrolizumab and chemoradiotherapy
for 2 cycles, and finally 14 cycles of consolidative
pembrolizumab (16). The median PFS was 30.6 months (95%
CI: 16.6 to not reached) (17).

Unfortunately these observational studies did not
elucidate the differences in efficacy between concurrent
and consolidative immunotherapy. We speculate
that possible reasons may be as follows. First, not all
radiotherapy-induced microenvironments are beneficial
for immune activation. Previous research has shown that
M2 macrophages accumulate in hypoxic areas in the
irradiated region, with the number of immunosuppressive
T regulatory cells increasing after radiotherapy (18,19).
Furthermore, radiotherapy could kill tumor cells and
expose new antigens, which may also lead to the death of
immune cells in the chemoradiotherapy area and reduce
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blood volume exposure (20-22). In addition, maintaining
lymph node integrity before immunotherapy may improve
the efficacy of immunotherapy (23,24). Therefore,
immunotherapy prior to or concurrent with definitive
chemoradiotherapy may bring superior therapeutic
benefits than may immunotherapy following definitive
chemoradiotherapy. In our study, we performed subgroup
analysis which indicated that in patients whose initial
progression point was a nonprimary site, those receiving
immunotherapy concurrent with chemoradiotherapy
had a significantly longer PFS than did those receiving
consolidative immunotherapy following definitive
chemoradiotherapy.

In the GEMSTONE-301 trial, it was also suggested that
radiotherapy with a dose <60 Gy may provide a more robust
PFS benefit than that with a dose 260 Gy (HR 0.49 vs. 0.69).
Furthermore, our findings indicated that lower doses of
radiation may provide better therapeutic benefits than may
higher doses, which is consistent with the general results of
the GEMSTONE-301 trial. However, these results should
be interpreted with caution since they were derived from
subgroup analyses.

The significance of our paper lies in reporting novel
findings that may reflect the current situation in treatment
for unresectable stage III NSCLC. However, several
limitations to our study exist. First, patients received
different immunotherapy regimens. Second, a nonrandom,
single-institution, retrospective design was employed that
likely included confounding factors and unrecognized
biases. Third, the impact of adverse events on toxicity and
quality of life was not assessed.

Our study suggests a difference in efficacy between
immunotherapy concurrent with chemoradiotherapy and
consolidative immunotherapy following chemoradiotherapy.
However, the reasons for the differences in efficacy resulting
from the different treatment sequences of immunotherapy
and chemoradiotherapy have not been studied yet.
Therefore, this will be a focus of our upcoming research.

Conclusions

Compared to consolidative immunotherapy following
chemoradiotherapy, concurrent immunotherapy with
chemoradiotherapy may be associated with prolonged
PES, especially in patients whose primary site does not
exhibit initial progression. Continued enrollment on
phase III randomized controlled trials like EAS181 and
KEYLYNK-12 are necessary to prospectively confirm

© Translational Lung Cancer Research. All rights reserved.

the potential value of concurrent immunotherapy in
addition to consolidative immunotherapy in the context of
chemoradiotherapy.
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Supplementary

HR (96% Cl) P
Immunotherapy sequencing vs ?:?.;Zl;::::we Lo 0.164 (96%CI: 0.049-0.479) 0.001
Age <60 vs =60 — 0.626 (96%Cl: 0.189-1.4567) 0.216
Sex Male vs Female —_ 1.346 (95% C1:0.441-4.106) 0.601
Smoking history Current/former vs Never & 2.341 (96% CI:0.662-8.406) 0.192
ECOG-PS Ovs1 —e— 0.657 (96% C1:0.162-1.918) 0.354
Symptoms YES vs No 1.722 (96% C1:0.472-6.286) 0.411
Histology type Nonsquamous vs Squamous +—1—%—— 1.414 (96% CI:0.604-3.969) 0.611
PD-L1 status Positive vs Negative i 0.186 (96% CI1:0.062-0.663) 0.009
Disease stage lla vs llib/lllc —— 0.743 (95% C1:0.229-2.412) 0.621
Radiotherapy dose <60 Gy vs =60 Gy Laln 0.118 (96% C1:0.031-0.444) 0.002

I 1 1 I 1 T 1 1 1

01 2 3 4 5 6 7 8 9
Hazards ratio (95% Cl)

Figure S1 In the multivariable model, therapy strategy, programmed death-ligand status, and radiotherapy dose were independently
correlated with TDDM among all patients. ECOG, Eastern Cooperative Oncology Group; PS, performance status; PD-L1, programmed
death-ligand 1; HR, hazard ratio; CI, confidence interval; TDDM, time to death or distant metastasis.
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