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Simple Summary

In Japan, older patients with unresectable locally advanced non-small cell lung cancer (NSCLC) are
commonly treated with concurrent chemoradiotherapy using daily low-dose carboplatin; however,
evidence from real-world practice remains limited. In this multicenter retrospective study, we
evaluated long-term clinical outcomes, safety, and prognostic significance of systemic inflammation
markers in patients treated with this regimen. Among 52 older patients, chemoradiotherapy achieved
durable disease control with acceptable toxicity. Notably, the Glasgow Prognostic Score (GPS),
calculated from routinely measured C-reactive protein and albumin levels, emerged as a simple and
objective predictor of progression-free survival, outperforming other inflammation-based indices.
These findings suggest that daily low-dose carboplatin chemoradiotherapy is a feasible and effective
option for older patients and that the GPS may serve as a practical tool for pretreatment risk
stratification and individualized treatment planning in routine clinical practice.

Abstract

Older patients with unresectable locally advanced non-small cell lung cancer (NSCLC) frequently
receive concurrent chemoradiotherapy (CCRT) with daily low-dose carboplatin; however, real-world
data on its efficacy, safety, and prognostic factors remain limited. We aimed to retrospectively
evaluate the clinical outcomes of this regimen and examined whether systemic inflammation-based
indices predict prognosis in this setting. We reviewed 52 consecutive patients with locally advanced
NSCLC treated with first-line CCRT using daily low-dose carboplatin at three Japanese institutions
between April 2007 and December 2019. The median progression-free survival (PFS) and overall
survival (OS) were 11.5 and 40.1 months, respectively. Twenty patients received durvalumab as
maintenance therapy. In the overall cohort, multivariate analysis identified the Glasgow Prognostic
Score (GPS) as an independent predictor of PFS. A GPS of 0-1 was also associated with a significantly
longer OS in univariate analysis. CCRT with daily low-dose carboplatin provided durable disease
control with acceptable toxicity in older patients with unresectable stage II/IIl NSCLC. The GPS
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appears to be a simple marker for PFS in this population and may aid in pretreatment risk
stratification alongside histology and consolidation strategies.

Keywords: chemoradiotherapy; efficacy; Glasgow Prognostic Score; low-dose carboplatin; non-small
cell lung cancer

1. Introduction

Lung cancer is the leading cause of cancer-related mortality worldwide [1]. Among these,
unresectable, locally advanced non-small cell lung cancer (NSCLC) represents approximately 30-35%
of the overall NSCLC cases [2]. The disease predominantly affects older adults; the median age at
diagnosis is 71 years, and nearly 70% of patients are aged >65 years at presentation [3,4]. Platinum-
based concurrent chemoradiotherapy (CCRT) is the standard of care for individuals with
unresectable locally advanced NSCLC. Nevertheless, its therapeutic impact is modest, with a
reported median overall survival (OS) of only 22-25 months and a 5-year OS rate of approximately
20% [5].

The randomized phase 3 Japan Clinical Oncology Group (JCOG) 0301 trial, conducted by the
JCOG, demonstrated that CCRT consisting of 60 Gy thoracic irradiation with daily low-dose
carboplatin (30 mg/m?, 5 days per week for 4 weeks) provided superior survival and acceptable
toxicity compared with radiotherapy alone in patients aged >70 years with unresectable stage IIIA-
IIB NSCLC and performance status (PS) 0-2 [6]. Based on these findings, the current Japanese
guidelines recommend daily low-dose carboplatin-based CCRT for older patients with unresectable
stage II/III NSCLC. In addition, the pivotal phase 3 PACIFIC trial established that consolidation
therapy with durvalumab following definitive chemoradiotherapy significantly improved both
progression-free survival (PFS) and OS compared with placebo [7,8]. Consequently, the National
Comprehensive Cancer Network guidelines recommend durvalumab consolidation for patients with
unresectable stage II/IIl NSCLC who maintain an Eastern Cooperative Oncology Group Performance
Status (ECOG PS) of 0-1 and exhibit no disease progression after CCRT.

A substantial proportion of patients with lung cancer develop a systemic inflammatory response
(SIR) and cancer-associated weight loss, both of which are central components of cancer cachexia
[9,10]. Therefore, numerous SIR-based indices—including the Glasgow Prognostic Score (GPS),
neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), and Advanced Lung
Cancer Inflammation Index (ALI)—have been evaluated as prognostic biomarkers. The GPS
incorporates serum C-reactive protein (CRP) and albumin levels [9], and multiple studies have
demonstrated its independent prognostic significance in advanced NSCLC [11-16]. However, the
association between the GPS and treatment response to daily low-dose carboplatin—based CCRT in
older patients with unresectable stage II/Ill NSCLC remains unclear. Similarly, although NLR has
shown prognostic utility across various malignancies [17] and several studies have confirmed its
prognostic relevance in NSCLC [18,19], its association with outcomes following CCRT in this specific
population remains unclear. Systematic reviews have indicated that NLR predicts therapeutic
efficacy and survival in NSCLC [20]. An elevated PLR, another marker of systemic inflammation, is
associated with poor OS in lung cancer, particularly in NSCLC [21,22]. ALI, which reflects
inflammatory and nutritional status, is also correlated with unfavorable OS in multiple cancer types
[23], and baseline ALI is an independent predictor of poor prognosis in advanced NSCLC [24].
Moreover, prior work on body composition suggests that body mass index (BMI) influences survival
outcomes in NSCLC [25,26]. Nevertheless, the potential prognostic associations between BMI, GPS,
NLR, PLR, and ALI and therapeutic efficacy in older patients receiving daily low-dose carboplatin—
based CCRT for unresectable stage II/IIIl NSCLC have not yet been evaluated.

Therefore, this study aimed to investigate whether BMI, GPS, NLR, PLR, and ALI can serve as
predictive markers for treatment effectiveness in patients receiving this regimen. Although daily low-
dose carboplatin is widely used in Japan in older patients with unresectable stage II/IIl NSCLC,
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studies focusing on its real-world performance are scarce. Furthermore, the clinical effectiveness and
toxicity profiles of this CCRT regimen in older patients have not been thoroughly characterized in
real-world practice. Therefore, this retrospective analysis aimed to assess both the safety and
therapeutic efficacy of daily low-dose carboplatin—based CCRT in routine clinical care for older
patients with unresectable stage II/IIl NSCLC and to help refine the treatment strategies for this
population.

2. Materials and Methods

2.1. Participants

This retrospective study involved a comprehensive review of electronic medical records. We
identified consecutive patients with locally advanced NSCLC who received CCRT with low-dose
carboplatin between April 2007 and December 2019 at three Japanese institutions: Saitama Medical
University International Medical Center, Gunma Prefectural Cancer Center, and National Hospital
Organization Asahikawa Medical Center. Patients were required to have a minimum follow-up
period of 60 months, with data censored on December 31, 2024. The Institutional Ethics Committee
of Saitama Medical University International Medical Center approved the study protocol (approval
number 2024-048) and waived the need for written informed consent owing to the retrospective
nature of this study. All the procedures conformed to the principles of the Declaration of Helsinki.

Eligible patients met the following criteria: (i) cytological or histological confirmation of NSCLC,
(ii) unilateral hemithoracic disease with regional nodal involvement suitable for treatment within a
single radiation field, and (iii) receipt of first-line CRT. Histological subtyping followed the 2015
World Health Organization classification, and clinical staging was based on the Eighth Edition of the
Union for International Cancer Control tumor-node-metastasis (TNM) system [2]. Adverse event
severity was graded using the Common Terminology Criteria for Adverse Events version 5.0.
Institutional standards for CRT eligibility typically included neutrophil count >21.5x103/mm?, platelet
count 21.0x105/mm?3, serum creatinine <1.5 mg/dL, total bilirubin <2.0 mg/dL, and transaminases <100
U/L.

Pretreatment evaluation for TNM staging consisted of a physical examination, chest
radiography, contrast-enhanced computed tomography (CT) of the chest and abdomen, CT or
magnetic resonance imaging of the brain, and bone scintigraphy or 18F-fluorodeoxyglucose positron
emission tomography.

2.2. Treatment

2.2.1. Chemotherapy

Chemotherapy selection, in accordance with approved product labeling, was determined by the
treating physicians. The patients received daily intravenous low-dose carboplatin (30 mg/m? infused
over 30 min) administered 1 h before radiotherapy for the initial 20 fractions. Treatment was
discontinued in cases of disease progression, unacceptable toxicity, or withdrawal of consent. After
the regulatory approval of durvalumab, eligible patients received consolidation therapy 1-42 days
after completion of CRT. Durvalumab was intravenously administered at a dose of 10 mg/kg every 2
weeks for up to 12 months.

2.2.2. Radiotherapy

Radiotherapy was administered according to the JCOGO0301 protocol [6]. Briefly, radiotherapy
was administered to the thoracic lesion once daily, 5 days per week, over 6-9 weeks. The total dose
to the planning target volume was 60 Gy delivered in 30 fractions. Both three-dimensional conformal
radiotherapy and intensity-modulated radiotherapy were accepted to use with the institutional
practice. Respiratory motion management strategies were implemented as necessary. Appropriate
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image guidance using on-board images, portal vision, and/or cone-beam CT was performed during
the treatment session.

Regarding the dose constraints of the normal organs, the lung V20 (percentage of lung volume
receiving >20 Gy) should be <30%, the heart V40 should be <20%, and the maximum dose to the spinal
cord should be <45 Gy.

2.3. Assessment of Metabolic and Inflammatory Indices

The baseline BMI was calculated as body weight (kg) divided by height squared (m?). Following
established Japanese population data, a BMI cutoff of 22.0 kg/m? was applied (high BMI >22.0, low
BMI <22.0) [27]. Serum CRP and albumin levels measured on the day before or on the day of CRT
initiation were used to compute the GPS, which was categorized as follows:

0: CRP <1.0 mg/dL and albumin >3.5 mg/dL

1: CRP elevation or hypoalbuminemia

2: CRP 21.0 mg/dL and albumin <3.5 mg/dL [9,10]

The NLR was defined as the absolute neutrophil count divided by the absolute lymphocyte
count, with a cutoff of 5.0 to differentiate low-risk (<5.0) and high-risk (=5.0) groups [28,29]. The PLR
was calculated similarly, with a cutoff of 185 used to classify patients into low-risk (<185) and high-
risk (2185) categories [21]. The ALI was defined as (BMIxalbumin)/NLR, with a cutoff of 24
distinguishing low (<24) from high (>24) ALI groups [23].

2.4. Evaluation of the Treatment Response

Tumor response was assessed based on the best overall response and maximum tumor
shrinkage. Responses were classified according to the Response Evaluation Criteria in Solid Tumors,
version 1.1 [30], as complete response, partial response, stable disease, progressive disease, or not
evaluable. In case of treatment failure, subsequent therapy was selected at the discretion of the
treating physician.

2.5. Statistical Analyses

Categorical variables were analyzed using Fisher’s exact test, and continuous variables were
analyzed using Welch'’s t-test. PFS was defined as the interval from treatment initiation to disease
progression or death from any cause, whereas OS was defined as the interval from treatment
initiation to death or last follow-up. Survival curves were estimated using the Kaplan—-Meier method
and compared using the log-rank test. Statistical significance was set at a two-sided p-value < 0.05.
All analyses were performed using the JMP software, version 11.0 (SAS Institute, Cary, NC, USA).

3. Results

3.1. Patient Characteristics and Treatment Efficacy

Fifty-two patients were included in this study. The baseline characteristics are summarized in

Table 1.
Table 1. Patient characteristics.
With Without
Characteristic ~ Total (n=52) (%) Durvalumab (%) Durvalumab (%) p-Value
(n=20) (n=32)
Sex
Men 41 78.8 17 85.0 24 75.0 0.49
Women 11 21.2 3 15.0 8 25.0
Age (years)
Median 76 76 76 0.23"
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Range 71-86 71-80 71-86
Performance status
(ECOG-PS)
0 29 55.8 9 45.0 20 62.5 0.28™
1 22 423 11 55.0 11 344
2 1 1.9 0 0 1 3.1
Smoking status
Current or 13 82.7 17 850 26 813 >0.99
former
Never 9 17.3 3 15.0 6 18.7
Histology
Adenocarcinoma 23 44.2 8 40.0 15 46.9 0.31™
Squamous cell 23 442 8 40.0 15 46.9
carcinoma
Others 6 11.6 4 20.0 2 6.2
Driver
mutations/translocat
ions (EGFR, ALK,
ROS-1)
Positive 7 13.5 1 5.0 6 18.7 -
Wild type or 37 71.1 15 75.0 22 68.8
negative
Others 0 0 0 0 0 0
Not tested 8 15.4 4 20.0 4 12.5
PD-L1 TPS (%)
<1 11 21.2 6 30.0 5 15.6 -
1-49 13 25.0 7 35.0 6 18.7
=50 9 17.3 3 15.0 6 18.7
Unknown 19 36.5 4 20.0 15 46.9
Disease stage
I 4 7.7 3 15.0 1 3.1 0.27
I 41 78.8 15 75.0 26 81.3
Postoperative 7 135 2 10.0 5 15.6
recurrence
History of
postoperative
adjuvant
chemotherapy
Yes 0 0 0 0 0 0 >0.99
No 52 100 20 100 32 100
BMI (kg/m?)
Median 222 20.6 23.3 0.017"
Range 16.1-27.6 16.1-26.8 18.2-27.6
Radiotherapy
planned dose
completion
Yes 50 96.2 20 100 30 93.8 0.51
No 2 3.8 0 0 2 6.2
Irradiation dose (Gy)
Median 60 60 60 0.51"
Range 45-66 60 45-66

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202601.1712.v1
http://creativecommons.org/licenses/by/4.0/

Administration of

CBDCA planned
dose completion
Yes 40
No 12
Number of cycles
CBDCA
administered
Median 20
Range 4-20
Reason for
discontinuation of
CBDCA
administration
Progressive disease 0
Adverse events 11
Worsening of PS 0
Others 1
Laboratory data,
median [range]
CRP (mg/dL) 03
(0.0-10.1)
Albumin (g/dL) 37
(2.0-4.5)
Neutrophil 4274
(cells/mm?) (2103-8116)
Lymphocyte 1279
(cells/mm?3) (530-10150)
246000
514000)
GPS
0,1 43
2 9
NLR
Low (<5) 44
High (=5) 8
PLR
Low (<185) 23
High (>185) 29
ALI
Low (<24) 26
High (=24) 26
Relapse at data
cutoff
Yes 44
No 8
Alive at data cutoff
Alive 16
Death 36

76.9
231

1.9

82.7
17.3

84.6
154

44.2
55.8

50.0

50.0

84.6

15.4

30.8
69.2

14

20
620

o O o O

0.2
(0.0-10.1)
3.8
(2.0-4.4)
4371
(2103-8116)
1203
(729-10150)
256000
(131000-
514000)

17
3

15

14

14

15

8
12
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70.0 26
30.0 6
20
4-20
0 0
30.0 5
0 0
0 1
03
(0.0-6.3)
37
(2.3-4.5)
4274
(2188-7200)
1371
(530-2160)
234000
(116000—
336000)
85.0 26
15.0 6
75.0 29
25.0 3
30.0 17
70.0 15
70.0 12
30.0 20
75.0 29
25.0 3
40.0 8
60.0 24
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81.3 0.5
18.7
0.37~
0 -
15.6
0
3.1
0.56™
0.93"
0.39"
0.38"
0.23"
81.3 >0.99
18.7
90.6 0.23
94
53.1 0.15
46.9
37.5 0.004
62.5
90.6 0.23
94
25.0 0.35
75.0

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

tumor proportion score; BMI, body mass index; CBDCA, carboplatin; CRP, C-reactive protein; GPS, Glasgow

Prognostic Score; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; ALI, Advanced Lung
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Cancer Inflammation Index. "Seven of 20 patients completed 1 year of durvalumab maintenance therapy.
“Welch’s t-test. ""Chi-squared test.

The cohort comprised 41 men (78.8%) and 11 women (21.2%), with a median age of 76 (range,
71-86) years. Most patients (51/52, 98.1%) had an ECOG PS of 0-1, whereas one (1.9%) patient had a
PS of 2. Adenocarcinoma and squamous cell carcinoma were observed at equal frequencies (23
patients each, 44.2%). Seven (13.5%) patients harbored driver alterations (EGFR, ALK, or ROSI),
whereas the remaining patients were either negative or untested, and no additional oncogenic
alterations were identified. The median BMI was 22.2 (range, 16.1-27.6) kg/m?2. Two (3.8%) patients
were unable to complete the radiotherapy, and the median delivered dose was 60 Gy (range, 4566
Gy). Twelve (23.1%) patients discontinued carboplatin prematurely, and the median number of
carboplatin administrations was 20 (range, 4-20). At the data cutoff, 16 (30.8%) patients were alive.
Twenty (38.5%) patients received durvalumab maintenance therapy, and 32 (61.5%) did not. Among
the 20 patients receiving durvalumab, 13 (65.0%) were unable to complete 1 year of treatment. Causes
of discontinuation included disease progression (6/13, 46.2%) and treatment-related adverse events
(7/13, 53.8%) (Table S1). Patterns of distant recurrence following CRT are listed in Table S2. Among
the 40 patients who developed distant metastases, the bone (12 patients, 30.0%) and brain (6 patients,
15.0%) were the most frequent sites. Table S3 summarizes the systemic therapies administered after
recurrence. Treatment response data are presented in Table 2.

Table 2. Comparison of treatment responses between the overall population and patients with and without

durvalumab maintenance therapy.

With Durvalumab Without Durvalumab

Response n=52 (%) (n=20) (n=32) p-Value
Complete response 0 0 0 0
Partial response 27 51.9 10 17
Stable disease 22 42.3 10 12
Progressive disease 3 5.8 0 3
Not evaluated 0 0 0 0
Response rate (%) (95% CI) 51.9 38.6-64.8 50.0 (28.0-71.9) 53.1 (35.8-70.4) >0.99
Disease control rate (%)
(95% CI) 942 83.7-98.6 100 90.6 (80.5-100.7) 0.27

ClI, confidence interval.

The overall response rate (ORR) was 51.9% (95% confidence interval [CI], 38.6-64.8%). There
were no statistically significant differences in either the ORR or disease control rate between patients
who received durvalumab maintenance therapy and those who did not.

3.2. Survival Analysis

All the patients had a minimum follow-up period of 60 months. Over a median follow-up period
of 29.8 (range, 3.4-91.3) months, the median PFS and OS periods were 11.5 months (95% CI, 8.1-24.5)
and 40.1 months (95% CI, 16.6-50.6), respectively (Figure 1a and 1b).
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Figure 1. (a) Kaplan-Meier curves for progression-free survival (PFS) among 52 patients who received
chemoradiotherapy. The median PFS period was 11.5 months (95% confidence interval [CI], 8.1-24.5). (b)
Kaplan-Meier curves for overall survival (OS) among 52 patients who received chemoradiotherapy. The median
OS period was 40.1 months (95% CI, 16.6-50.6).

At the data cutoff (December 31, 2024), 36 patients died and 16 survived. Univariate and
multivariate analyses of PFS and OS are summarized in Table 3.

Table 3. Associations between clinical factors and progression-free survival (PFS) and overall survival (OS).

Univariate Multivariate Univariate Multivariate
Analysis Analysis Analysis Analysis
PFS PFS 0OS (O )
Nf:;dl Medi
95%  p- 95% p- anOS 95%  p- 95%  p-
F PFS HR HR
actors S CI value CI value (mont CI value CI value
(mont hs)
hs)
Sex
10.6/ 0.55— 35.7/ 0.44-
Men/women 245 1.1 537 0.78 441 0.91 507 0.82
Age (years) at
the start of
chemoradiother

apy
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8.8/ 0.54— 16.7 / 0.80—
71-74/>75 118 1.12 517 0.73 456 1.79 3,60 0.14
Smoking status
Currentor 11.3/ 0.51- 279/ 0.63—
former/never 13.7 1.05 2.46 0.88 50.6 142 3.78 041
Histology
Adenocarcinom 13.7/ 0.46— 59.4/ 0.24—- 0.035
a/non- 8.8 0.84 1.53 0-58 16.6 048 095 3
adenocarcinoma
Driver
mutations/transl
ocations
.. . 113/ 0.55- 51.8/ 0.33-
Positive/negativ 118 1.37 03 0.46 315 0.89 501 0.80
e or unknown
Disease stage at
diagnosis
II-
. 126/ 0.31- 41.8/ 0.45-
III/postoperativ 8.5 0.74 518 0.55 275 1.48 136 0.51
e recurrence
BMI (kg/m?)
Low
. 10.4/ 0.57— 40.1/ 0.64—
(<22.0)/high 115 1.04 1.89 0.88 418 1.24 541 0.50
(222.0)
GPS
13.7/ 0.20- 0.032 0.16— 0.029 45.6/ 0.15- 0.021 0.16—
0,1/2 5.6 041 0.92 9 0.36 089 4 13.0 0.34 0.84 8 042 1.18 0.09
NLR
Low (<5)/high 12.6/ 0.27— 0.20- 441/ 0.17- 0.22-
>5) 73 0.58 145 0.23 0.55 160 0.26 133 0.42 117 0.09 0.66 )13 0.47
PLR
Low
) 11.3/ 0.56— 0.47—- 45.6/ 0.42— 0.50-
(<185)/high 126 1.05 193 0.85 0.98 508 0.96 115 0.83 161 0.59 1.13 555 0.76
(=185)
ALI
Low (<24)/high 10.4 / 0.40— 0.21- 13.3/ 0.78- 0.50-
. . . . . 20 1.2 .
(=24) 11.5 0.74 1.34 0.32 0.49 1.07 0.07 45.6 1.53 2.98 0.20 2.78 0.66
Durvalumab
maintenance
therapy
243/ 0.31- 40.1/ 0.48-
Yes/no 106 0.61 112 0.11 418 1.02 504 0.95

The bold font indicates a statistically significant difference. PFS, progression-free survival; OS, overall survival;
HR, hazard ratio; CI, confidence interval;, BMI, body mass index; GPS, Glasgow Prognostic Score; NLR,
neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; ALI, Advanced Lung Cancer Inflammation

Index.

In the univariate analysis, GPS was significantly associated with PFS. Multivariate analysis
confirmed that GPS (0-1 vs. 2) was an independent factor for PFS (hazard ratio, 0.36; p=0.0294).
Univariate analysis identified significant associations between histology and GPS; however,
multivariate analysis did not identify any independent predictors of OS. The Kaplan-Meier survival
curves are shown in Figure 2.
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Figure 2. (a) Progression-free survival (PFS) according to Glasgow Prognostic Score (GPS) at the initiation of
chemoradiotherapy (GPS 0-1, median PFS=13.7 months; GPS 2, median PFS=5.6 months). (b). Overall survival

(OS) according to Glasgow Prognostic Score (GPS) at the initiation of chemoradiotherapy (GPS 0-1, median
0S=45.6 months; GPS 2, median OS=13.0 months).

Patients with a GPS of 0-1 had significantly longer PFS and OS than those with a GPS of 2 (both
p<0.05). The median PFS periods were 13.7 months for GPS 0-1 and 5.6 months for GPS 2 (log-rank
p=0.0165, Figure 2a), and the median OS periods were 45.6 and 13.0 months, respectively (log-rank

p=0.0094, Figure 2b).

3.3. Toxicity

Treatment-related adverse events are shown in Table 4.

Table 4. Adverse events during chemoradiotherapy.

Adverse Event

Any Grade % Grade23 %
Led to discontinuation 12 23.1 10 19.2
Led to death - - 0 0
Treatment-related adverse events
White blood cell decreased - - 13 25.0
Neutrophil count decreased - - 12 23.1
Platelet count decreased - - 9 17.3
Febrile neutropenia - - 1 1.9
Skin rash - - 2 3.8
Liver dysfunction - - 1 1.9
Infection - - 1 1.9

Report adverse events of grade 3 or higher, excluding those leading to discontinuation of treatment.
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All 52 patients were evaluable for safety. Myelosuppression was the most common toxicity, with
grade 3—4 decreased white blood cell counts in 25.0% of the patients, grade 3—4 decreased neutrophil
counts in 23.1%, and febrile neutropenia in one (1.9%). Grade 3—4 decreased platelet counts were
observed in nine (17.3%) patients. Severe nonhematological toxicities were rare; grade 3—4 skin rashes
occurred in 3.8% of the patients. Treatment discontinuation due to adverse events occurred in 12 of
the 52 (23.1%) patients. No treatment-related deaths occurred. Among the 20 patients receiving
durvalumab maintenance therapy, 7 discontinued treatment because of adverse events, including 6
cases of pneumonitis and 1 of myositis (Table S1).

3.4. Subsequent Treatment After Chemoradiotherapy

Post-CRT treatments are summarized in Table S3. Of the 40 patients who experienced
recurrence, best supportive care was frequently selected; however, 26 (65.0%) received systemic
therapy. Nivolumab monotherapy was the most common subsequent regimen, followed by
platinum-based combination chemotherapy. Nine patients received up to third-line therapy, and four
patients received more than four lines of treatment.

4. Discussion

This study assessed the real-world efficacy and safety of CCRT with daily low-dose carboplatin
in older patients with unresectable stage II/IIl NSCLC and evaluated the prognostic utility of BMI,
GPS, NLR, PLR, and ALIL Multivariate analysis identified the GPS as an independent predictor of
PES, highlighting its potential as a clinically meaningful biomarker. To the best of our knowledge,
this is the first study to explore the prognostic relevance of these inflammation- and nutrition-based
indices, specifically in patients receiving daily low-dose carboplatin CCRT for unresectable locally
advanced NSCLC.

Findings from the JCOG0301 randomized phase 3 trial demonstrated that adding daily low-dose
carboplatin to thoracic radiotherapy provided significant clinical benefits with acceptable toxicity in
older patients with locally advanced NSCLC, yielding a median PFS period of 8.9 months and a
median OS period of 22.4 months [6]. In our cohort, the median PFS and OS periods were 11.5 months
and 40.1 months, respectively—outcomes that appear more favorable than those reported in
JCOGO301. Several factors may explain this discrepancy. Our cohort included patients who received
durvalumab maintenance therapy (n=20), individuals with stage II disease (n=4), patients
experiencing postoperative recurrence (n=7), and those who subsequently received modern systemic
therapies not available during the JCOGO0301 trial period —including third-generation EGFR tyrosine
kinase inhibitors (TKIs), second-generation ALK TKIs, and immune checkpoint inhibitor
monotherapy. These agents have demonstrated substantial efficacy in advanced NSCLC [31-36] and
likely contributed to the improved OS observed in this study. The effect of durvalumab maintenance
may also have influenced PFS prolongation.

The PACIFIC trial showed that durvalumab maintenance following platinum-based CCRT
significantly extended PFS and OS compared with placebo, with median PFS periods of 16.8 and 5.6
months and median OS periods of 47.5 and 29.1 months, respectively [7,8]. In our analysis, patients
receiving durvalumab maintenance therapy exhibited a numerical, but not statistically significant,
improvement in PFS and OS. There are several possible explanations for these results. First, our
cohort was considerably older (median age, 76 years) than the PACIFIC population (median age, 64
years), consistent with the PACIFIC subgroup analysis in which age >65 years was correlated with a
diminished OS benefit [37]. Another potential factor is the chemoradiation regimen. The PACIFIC
trial did not administer a daily, low-dose carboplatin regimen. Although a retrospective study
provided real-world data on durvalumab consolidation maintenance after chemoradiotherapy [38],
including patients who received a daily low-dose carboplatin regimen, no focused analysis was
performed on this population. Therefore, the clinical significance of durvalumab maintenance
therapy following chemoradiotherapy with low-dose carboplatin remains unclear. However, a recent
Japanese phase II study (NEJ039A) reported that durvalumab maintenance therapy after
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chemoradiotherapy with daily low-dose carboplatin was effective and well-tolerated in older
patients with unresectable locally advanced NSCLC [39]. In this study, the median PFS and OS
periods were 12.3 and 28.1 months, respectively. The average follow-up period from the first
enrollment was 19.0 months in this study. Although the median observation periods differed and
direct comparison with that study’s results was not possible, the PFS was similar to that in our cohort.
Furthermore, a recent retrospective study comparing patients who received durvalumab
maintenance therapy after CCRT with daily low-dose carboplatin versus those who did not
suggested that durvalumab maintenance therapy after CCRT with daily low-dose carboplatin did
not provide a significant clinical benefit in older patients with unresectable stage II/III NSCLC [40].
This was a small, retrospective study that compared 16 patients who received durvalumab
maintenance therapy with 20 patients who did not. Owing to the small sample size in this
retrospective study;, it is possible that no statistically significant difference was observed. Our current
analysis, which compared 20 patients who received durvalumab maintenance therapy with 32 who
did not, was also a small-sample retrospective study and may have yielded similar results.

The GPS has emerged as a significant predictor of PFS. Studies have demonstrated the
prognostic significance of the GPS in NSCLC, irrespective of the disease stage, and it is commonly
used as a prognostic marker in clinical research [10-16]. The GPS is associated with altered drug
metabolism, adipokine levels, elevated cytokine levels, weight loss, muscle wasting, and
compromised PS [10, 41-46]. Previous studies have evaluated the GPS in the context of first-line
cytotoxic drug treatment for NSCLC, whereas no study has evaluated the GPS with respect to CCRT
with daily low-dose carboplatin. In the present study, the GPS 2 group (n=9) was smaller than the
GPS 0-1 group (n=43). This may be because locally advanced NSCLC, unlike metastatic NSCLC with
distant metastases, is characterized by lesions confined to the unilateral thoracic region.

The GPS is an indicator calculated from serum CRP and albumin levels, both of which can be
routinely and easily measured in daily clinical practice in most medical institutions. Multivariate
analysis demonstrated that the GPS was independently associated with PFS (Table 3). Although PS
has long been considered a primary prognostic factor in both clinical trials and real-world practice,
its assessment is inherently subjective and dependent on the physician’s judgment. In the population
analyzed here, only one of the 52 patients had a PS of 2, precluding the evaluation of patients with
poor PS. In contrast to the PS, the GPS is an objective and highly reproducible index that stratifies
patients using a simple three-point scoring system. This objectivity may allow for a more accurate
and standardized pretreatment risk assessment than conventional prognostication based on PS alone
[47]. Notably, a GPS of 2, defined by elevated CRP levels and hypoalbuminemia at treatment
initiation, was associated with inferior treatment efficacy, suggesting that systemic inflammation and
nutritional status substantially influence the outcomes. These findings support the clinical integration
of the GPS into treatment decision-making for patients with locally advanced NSCLC receiving CCRT
with daily low-dose carboplatin.

In contrast, other inflammation- and nutrition-related indices, including NLR, PLR, ALI, and
BMI, were not independently associated with survival in the multivariate analyses. Although prior
studies on advanced NSCLC have suggested the prognostic relevance of these markers, the results
have been inconsistent, likely reflecting heterogeneous patient populations, variable treatment
settings, and differing cutoff values [18,19,21,22,24-26]. The relatively small sample size of the present
cohort may have limited the statistical power. Future investigations in larger, well-defined cohorts
treated with uniform CCRT regimens are required to establish optimal cutoff values and account for
ethnic differences, particularly with respect to BMI, when extrapolating these indices beyond
Japanese populations.

Daily low-dose carboplatin treatment was well-tolerated. No grade =3 pneumonitis was
observed, in contrast with the 1% incidence reported in JCOGO0301. Rates of grade >3 hematological
toxicities and febrile neutropenia were also lower than those observed in JCOG0301. No treatment-
related death occurred during the study period. These findings suggest that daily low-dose
carboplatin combined with thoracic radiotherapy is a safe and feasible treatment regimen for older
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patients. Among patients receiving durvalumab maintenance therapy, seven of 20 discontinued
treatment due to adverse events, predominantly pneumonitis (n=6). Although no grade 4-5 events
were observed, the high rate of pneumonitis-related discontinuation warrants caution when
administering durvalumab maintenance therapy to older patients after low-dose carboplatin CCRT.

This study has some limitations. This retrospective design introduced potential variability in
clinical assessments and outcome documentation. The small sample size limits the statistical power
and may obscure differences between clinical subgroups. Finally, the introduction of modern
systemic therapies, including durvalumab consolidation, during the study period may have
influenced the long-term outcomes in ways that cannot be fully disentangled.

5. Conclusions

CCRT with low-dose carboplatin is an effective and well-tolerated treatment option for older
patients with unresectable stage II/IIl NSCLC. The GPS is a simple, objective, and clinically valuable
predictor of PFS, outperforming other inflammation-based indices and offering a practical tool for
pretreatment risk stratification. Although durvalumab maintenance therapy is feasible, a survival
benefit is not clearly observed in this older population. Collectively, these findings support the
continued use of daily low-dose carboplatin CCRT in routine practice and highlight the importance
of incorporating the GPS into individualized treatment planning for older patients with locally
advanced NSCLC.

Supplementary Materials: The following supporting information can be downloaded at Preprints.org: Table
S1. Durvalumab maintenance therapy; Table S2. Sites of metastases at recurrence; Table S3. Subsequent

treatment of 40 patients with recurrence after chemoradiotherapy.
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ALI Advanced Lung Cancer Inflammation Index
BMI body mass index

CCRT concurrent chemoradiotherapy

CI confidence interval
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CRP C-reactive protein

CT computed tomography

GPS Glasgow Prognostic Score
JCOG Japan Clinical Oncology Group
NLR neutrophil-to-lymphocyte ratio
NSCLC non-small cell lung cancer
ORR overall response rate

(O3] overall survival

PLR platelet-to-lymphocyte ratio

PS performance status

SIR systemic inflammatory response
TKIs tyrosine kinase inhibitors
TNM tumor-node-metastasis
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