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Abstract
Objective: Concurrent chemoradiotherapy (CRT) is the standard treatment for patients with 
unresectable stage III non-small cell lung cancer (NSCLC). However, data on its efficacy and 
safety in elderly populations are limited. This study aimed to evaluate survival outcomes, treat-
ment response, and toxicity profiles of CRT with three different chemotherapy regimens in 
elderly patients with stage III NSCLC.

Methods: We retrospectively analyzed 75 patients aged ≥65 years with unresectable stage 
IIIA–IIIB NSCLC who received CRT between October 2006 and October 2014. Patients were 
treated with one of the following regimens: Carboplatin plus paclitaxel (PC; n=41), cisplatin 
plus docetaxel (PD; n=21), or cisplatin plus etoposide (PE; n=13). Radiotherapy was admin-
istered concurrently in all cases (60 Gy in 30 fractions). Clinical endpoints included overall 
survival (OS), progression-free survival (PFS), treatment response (per RECIST v1.1), and 
toxicity (per NCI-CTCAE v4.03).

Results: Median OS was 31.6 months in the PE group, 20.0 months in the PC group, and 
13.7 months in the PD group (p=0.322). Median PFS was 19.8, 10.6, and 10.9 months for 
PE, PC, and PD groups, respectively (p=0.643). Disease control rates—defined as complete 
response (CR), partial response (PR), and stable disease (SD)—were 92.3% (PE), 75.6% 
(PC), and 71.4% (PD) (p=0.279). Neuropathy was most common in the PC group (20%), while 
hematologic toxicities occurred more frequently in the PD group. Chemotherapy discontinu-
ation was significantly higher in patients with Eastern Cooperative Oncology Group (ECOG) 
performance status of 2 (p=0.012).

Conclusions: In elderly patients with inoperable stage III NSCLC, all three CRT regimens 
demonstrated acceptable efficacy and safety profiles. Although not statistically significant, the 
PE regimen was associated with numerically better survival outcomes and higher disease 
control rates, suggesting it may be a favorable option for selected elderly patients.
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Introduction

Lung cancer remains the leading cause of cancer-re-
lated deaths worldwide, accounting for approxi-

mately 1.8 million fatalities annually.[1] Among all lung 
cancers, non-small cell lung cancer (NSCLC) comprises 
over 80 % of cases and exhibits a generally poor progno-
sis, especially when diagnosed at an advanced stage.[2] 
Stage III NSCLC is a heterogeneous entity, often consid-
ered inoperable due to local advancement, but still po-
tentially curable with aggressive multimodality therapy. 
Concurrent chemoradiotherapy (CRT) has emerged as 
the standard of care in these patients, offering superior 
survival outcomes compared to sequential treatment 
modalities.[3] However, treatment decisions in elderly 
patients pose unique challenges due to physiological 
aging, increased comorbidities, and the potential for 
heightened toxicity.

The median age at diagnosis for NSCLC in developed 
countries is around 68 years,[4] and a significant pro-
portion of patients with stage III disease fall within the 
geriatric population. As the global population continues 
to age, the incidence of NSCLC in elderly patients is ex-
pected to rise, prompting a need for more age-inclusive 
treatment paradigms. Historically, elderly patients have 
been underrepresented in clinical trials,[5] resulting in a 
paucity of data regarding the safety and efficacy of stan-
dard treatments such as concurrent CRT in this demo-
graphic. Moreover, clinicians often face the dilemma of 
balancing the benefits of aggressive treatment against the 
risks of toxicity, functional decline, and impaired quality 
of life.

Geriatrics and Oncology: A Crossroad of Precision Care
Geriatrics, as a medical subspecialty (typically 
≥ 65 years), employs a multidisciplinary approach to 
aging, encompassing physiological, psychological, and 
social dimensions.[6] The development of geriatrics as a 
formal discipline has enabled integration of tools like 
the Comprehensive Geriatric Assessment (CGA), which 
evaluates functional status, comorbidities, cognition, 
emotional conditions, nutrition, and social support to 
guide individualized care plans.[7] In oncology, geri-
atric principles are crucial, as cancer incidence increases 
with age. Geriatric oncology—a field at the intersection 
of these disciplines—aims to tailor treatment decisions 
based on physiological rather than chronological age. 
Organizations such as the International Society of Geri-
atric Oncology (SIOG) and the American Society of Clin-

ical Oncology (ASCO) now strongly recommend inte-
grating geriatric assessments into cancer care to improve 
outcomes and reduce harm.[8]

Physiological changes associated with aging—such as 
reduced organ function, altered pharmacokinetics, and 
diminished marrow reserve—alongside comorbidities 
render older adults more vulnerable to adverse effects 
from chemotherapy and radiotherapy.[9] Consequently, 
there is often a tendency to modify or withhold standard 
therapy in elderly patients, risking suboptimal cancer 
control.[10] 

Nonetheless, emerging evidence indicates that carefully 
selected older adults can derive significant benefit from 
concurrent CRT with manageable toxicity profiles. Sev-
eral retrospective analyses and population-based studies 
have demonstrated that age alone should not contraindi-
cate aggressive treatment.[11] Tools such as the CGA and 
performance scales (ECOG or Karnofsky) help stratify 
patients by functional reserve and predict tolerance. 
Elderly patients with good performance status and lim-
ited comorbidities may achieve outcomes comparable to 
their younger counterparts when receiving guideline-
concordant therapy.[12]

Advancements in radiotherapy—such as intensity-mod-
ulated radiotherapy (IMRT), image-guided radiotherapy 
(IGRT), and newer chemotherapy regimens have im-
proved treatment precision and tolerability. Supportive 
care—including nutrition, antiemetics, and granulocyte 
colony-stimulating factors—further enhances CRT feasi-
bility in older populations.[13] 

Despite progress, many questions remain regarding the 
optimal management of elderly stage III NSCLC pa-
tients. This population’s heterogeneity demands indi-
vidualized strategies accounting for physiological age. 
Robust clinical trials targeting elderly cohorts are needed 
to establish evidence-based guidelines and refine selec-
tion criteria. Moreover, real-world institutional data can 
further inform treatment outcomes and safety profiles.[14] 

In this context, our study evaluates the efficacy and 
safety of concurrent CRT in elderly patients (aged ≥ 65) 
with stage III NSCLC. By analyzing treatment responses, 
survival outcomes, and toxicity profiles, we aim to con-
tribute to geriatric oncology literature and assist clini-
cians in making informed decisions. With the growing 
burden of NSCLC in the elderly, such data are critical for 
optimizing both survival and quality of life.
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Materials and Methods

Patient Selection
A retrospective review was conducted on patients aged 
65 years or older who were diagnosed with inoperable 
stage III non-small cell lung cancer (NSCLC) and re-
ceived concurrent chemoradiotherapy at a tertiary care 
training and research hospital between October 2006 and 
October 2014. Histopathologic confirmation of NSCLC 
was mandatory for inclusion.[15] Patients with stage IIIA 
or IIIB disease, considered inoperable based on com-
puted tomography (CT) or positron emission tomogra-
phy (PET) assessments and multidisciplinary evaluation 
involving radiologists, thoracic surgeons, and both med-
ical and radiation oncologists, were included.[16] Indi-
viduals who underwent surgery following neoadjuvant 
therapy were excluded. Staging was performed accord-
ing to the seventh edition of the TNM classification sys-
tem.[17]

This retrospective study was conducted in accordance 
with the principles of the Declaration of Helsinki. The 
study protocol was approved by the institutional Sci-
entific Research Ethics Committee (decision number 
2025/010.99/17/33, dated June 25, 2025). Owing to the 
retrospective design of the study, the requirement for 
written informed consent was waived.

Clinical and demographic data, including age, sex, histo-
logic subtype, performance status (ECOG), chemother-
apy protocol, and toxicity profiles, were extracted from 
institutional records.

Treatment Protocol
All patients received concurrent chemoradiotherapy. 
Chemotherapy regimens were as follows:

• Cisplatin–Etoposide (PE): Cisplatin at 50 mg/m² on 
days 1, 8, 29, and 36; etoposide at 50 mg/m² on days 1–5 
and 29–33.

• Cisplatin–Docetaxel (PD): Weekly administration of 
cisplatin 20 mg/m² and docetaxel 20 mg/m².

• Carboplatin–Paclitaxel (PC): Weekly administration of 
carboplatin (AUC 2) and paclitaxel 45 mg/m².

Radiotherapy was delivered using three-dimensional 
conformal radiation therapy (3D-CRT) with 6 MV pho-
ton beams. A total dose of 60 Gy was administered in 2 
Gy fractions per day, five days a week, over six weeks. 

Radiotherapy was initiated concurrently with chemo-
therapy on day 1. Target volumes were delineated based 
on CT or PET imaging. The clinical target volume (CTV) 
was defined as the gross tumor volume (GTV; the visible 
tumor on imaging) plus a 1 cm margin; the planning tar-
get volume (PTV) included an additional margin of 0.5–1 
cm to the CTV.

Toxicity Assessment
Toxicities were evaluated and graded according to the 
National Cancer Institute Common Terminology Criteria 
for Adverse Events (CTCAE), version 4.03.[18] Due to the 
retrospective nature of the study, only grade 2 or higher 
adverse events were considered.

Follow-up and Response Evaluation
Patients were monitored every three months during the 
first two years of post-treatment and at six-month inter-
vals thereafter. Follow-up assessments included physical 
examination, laboratory analyses, and thoracic CT imag-
ing. Additional imaging was performed if recurrence was 
suspected. Tumor response was evaluated based on the 
Response Evaluation Criteria in Solid Tumors (RECIST), 
version 1.1.[19]

Statistical Analysis
Overall survival (OS) was defined as the duration from 
initial diagnosis to death or last follow-up. Progression-
free survival (PFS) was calculated from the date of diag-
nosis to either documented disease progression or death 
from any cause. OS and PFS were estimated using the 
Kaplan–Meier method and compared using the log-rank 
test. Multivariate Cox proportional hazards regression 
was used to determine independent prognostic factors. 
Differences in toxicity profiles between treatment groups 
were analyzed using the Chi-square test. Statistical 
analyses were performed using SPSS version 22.0 (SPSS 
Inc., Chicago, IL, USA). A p-value of less than 0.05 was 
considered statistically significant.

Results

A total of 75 elderly patients (≥65 years) with an inopera-
ble stage III NSCLC were included in the study. The me-
dian age was 69.95 years (range, 65–82), and the majority 
were male (84%). Patients were treated with one of three 
chemoradiotherapy regimens: PC (n=41), PD (n=21), or 
PE (n=13). Demographic and clinical characteristics are 
summarized in Table 1. The distribution of tumor stages 
and histologic subtypes is shown in Table 2.
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Survival Outcomes
Median overall survival (OS) was longest in the PE 
group (31.6 months), followed by the PC group (20.0 
months) and the PD group (13.7 months). However, the 
differences were not statistically significant (p=0.322). 
Progression-free survival (PFS) showed a similar trend, 
with medians of 19.8 months (PE), 10.6 months (PC), and 

10.9 months (PD), again without statistical significance 
(p=0.643). The survival data are presented in Table 3 and 
Kaplan–Meier curves are shown in Figure 1 (OS) and 
Figure 2 (PFS).

Treatment Response and Toxicity
Disease control rates (CR+PR+SD) were highest in the PE 
group (92.3%), followed by PC (75.6%) and PD (71.4%) 
(p=0.279). Grade 3–4 neuropathy was observed most fre-
quently in the PC group (20%). Treatment discontinua-
tion and hospitalization were significantly higher among 
patients with ECOG performance status of 2 compared 
to those with ECOG 0–1 (p=0.012 and p=0.030, respec-
tively). Detailed response and toxicity profiles are sum-
marized in Table 4.

Table 1. Patient characteristics

Chemotherapy Regimen	 Number of Patients	 Median Age (years)	 Age ≥70 (%)	 ECOG 0–1 (%)	 ECOG 2 (%)

Carboplatin–Paclitaxel (PC)	 41	 70	 56.1	 61.0	 39.0

Cisplatin–Docetaxel (PD)	 21	 70	 52.4	 81.0	 19.0

Cisplatin–Etoposide (PE)	 13	 67	 30.8	 92.3	 7.7

ECOG: Eastern Cooperative Oncology Group.

Table 3. Survival outcomes

Chemotherapy Regimen	 Median OS (months)	 95% CI for OS	 Median PFS (months)	 95% CI for PFS

Carboplatin–Paclitaxel (PC)	 20.0	 7.53–32.54	 10.6	 6.03–15.30

Cisplatin–Docetaxel (PD)	 13.7	 11.54–15.93	 10.9	 5.67–16.13

Cisplatin–Etoposide (PE)	 31.6	 13.41–49.86	 19.8	 14.50–25.10

OS: Overall Survival; PFS: Progression-Free Survival.

Table 2. Tumor stage and histology

Variable	 Total (n=75)

Stage IIIA	 39

Stage IIIB	 36

Adenocarcinoma	 16

Squamous cell carcinoma	 45

Other histologies	 14

Figure 1. Kaplan–Meier curve for overall survival. Figure 2. Kaplan–Meier curve for progression-free survival.
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Discussion

In this retrospective study, we evaluated and compared 
three concurrent chemoradiotherapy (CRT) regimens 
in elderly patients (≥65 years) with inoperable stage III 
non-small cell lung cancer (NSCLC). Among the treat-
ment arms, the cisplatin–etoposide (PE) regimen demon-
strated the most favorable outcomes, with a median 
overall survival (OS) of 31.6 months and progression-
free survival (PFS) of 19.8 months. In contrast, the car-
boplatin–paclitaxel (PC) and cisplatin–docetaxel (PD) 
groups yielded OS of 20.0 and 13.7 months, and PFS of 
10.6 and 10.9 months, respectively. These findings high-
light a potential survival benefit associated with the PE 
regimen, although the balance between efficacy and tol-
erability must be carefully considered in elderly popu-
lations.

Elderly patients are underrepresented in clinical trials, 
and treatment decisions in this group are complicated 
by comorbidities, decreased organ function, and limited 
performance status. Previous studies such as those by 
Schild et al.[20] and Belani et al.[21] reported median OS 
ranging from 17 to 18 months in older patients under-
going CRT, which are lower than those observed in our 
PE group. In a multinational phase III trial, Ahn et al.[22] 

demonstrated improved outcomes with concurrent CRT 
followed by consolidation chemotherapy, reporting OS 
and PFS of 25.1 and 13.1 months, respectively. Machtay 
et al.[23] underscored the importance of locoregional con-
trol in predicting survival outcomes.

The Atagi study specifically assessed thoracic radiother-
apy with or without low-dose carboplatin in elderly pa-
tients and found it to be both feasible and clinically ben-
eficial, reinforcing the value of customized regimens in 
geriatric oncology.[24]

Furthermore, recent data from the LOGIK1902 study by 
Harada et al.,[12] which investigated weekly carboplatin 
with concurrent radiotherapy in patients aged ≥75 years, 

reported a median OS of 25.5 months and PFS of 14.6 
months, with only 2.8% experiencing grade 4 hemato-
logic toxicity. Despite the advanced age of the popula-
tion, these outcomes are comparable to those observed 
in our cisplatin–etoposide arm, suggesting that a weekly 
carboplatin-based regimen may offer a safer yet effective 
alternative in select elderly patients.

In parallel, the RELEVANCE study by Wheatley-Price 
et al.[25] evaluated real-world outcomes of unresectable 
stage III NSCLC patients treated with CRT followed by 
consolidation immune checkpoint inhibitors. Results 
showed a significant survival benefit, with median OS 
of 44.6 months and 3-year OS of 56% in the CRT + im-
munotherapy group, compared to 21.3 months and 32%, 
respectively, in the CRT-only group. However, in our co-
hort, consolidation with immune checkpoint inhibitors 
was not administered because these agents are not yet 
reimbursed under the national health insurance system 
in Turkey. This systemic limitation likely contributed to 
the comparatively lower survival outcomes in our study 
and highlights a key disparity in access to contemporary 
standards of care.

Although the PE arm demonstrated promising survival 
outcomes, these results should be interpreted with cau-
tion due to common concerns about increased toxic-
ity from intensive platinum-based regimens in elderly 
patients. However, in our study, no life-threatening or 
grade 4 toxicities were observed, and most adverse ef-
fects remained within manageable limits.

Limitations
This study’s retrospective, single-center design and lim-
ited sample size reduce the generalizability of the results. 
Furthermore, the lack of randomization and potential in-
dication bias in treatment selection represent additional 
methodological limitations.

Conclusion

Our results demonstrate that concurrent CRT, partic-

Table 4. Treatment response and toxicity

Chemotherapy Regimen	 Disease Control Rate (CR+PR+SD)	 Severe Neuropathy (%)	 Treatment Discontinuation (ECOG 2)

Carboplatin–Paclitaxel (PC)	 75.6%	 20	 Higher

Cisplatin–Docetaxel (PD)	 71.4%	 Not reported	 Higher

Cisplatin–Etoposide (PE)	 92.3%	 Not reported	 Lower

CR: Complete Response; PR: Partial Response; SD: Stable Disease.
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ularly the PE regimen, is both feasible and effective in 
elderly stage III NSCLC patients. Nonetheless, toxicity, 
frailty, and limited access to immunotherapy remain key 
concerns. Improved geriatric assessment and broader ac-
cess to modern therapies are needed to optimize care in 
this population.

Key Messages 
1. In elderly patients with inoperable stage III non-small 
cell lung cancer, three different concurrent chemoradio-
therapy regimens provided similar outcomes in terms of 
overall and progression-free survival.

2. All treatment arms were tolerated at acceptable levels. 
Differences in adverse event profiles were observed, but 
no regimen was associated with significantly higher tox-
icity leading to treatment discontinuation.

3. This study indicates that selected elderly patients may 
benefit from concurrent chemoradiotherapy, and regi-
men choice should be guided by patient comorbidities 
and performance status rather than age alone.
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