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Abstract

Concurrent chemoradiotherapy (CCRT) is the standard of care for inoperable locally advanced non-small cell lung cancer
(LA-NSCLC), but its associated toxicities pose a significant challenge, particularly in resource-limited settings, and sequential
chemoradiotherapy (SCRT) may offer a more feasible alternative, though with potentially inferior efficacy. This
quasi-experimental study, conducted from January 2022 to June 2023, aimed to compare the treatment outcomes and toxicity
profiles of CCRT versus SCRT in a real-world Bangladeshi cohort by enrolling 66 patients with LA-NSCLC (Stage I1A-I1IC)
allocated to Arm A (CCRT; n=33), receiving weekly paclitaxel (45 mg/m= and carboplatin (AUC 2) with concurrent
radiotherapy (50 Gy/25 fractions), or Arm B (SCRT; n=33), receiving three cycles of induction paclitaxel (175 mg/m=f and
carboplatin (AUC 6) followed by the same radiotherapy regimen, with treatment response assessed using RECIST 1.1 and
toxicities graded per CTCAE v5.0. The study population was predominantly male (77.3%), with a mean age of 55.9 years, and
had a high prevalence of squamous cell carcinoma (57.6%), and at the 12-week follow-up, the CCRT arm demonstrated a higher
complete response rate compared to the SCRT arm (51.5% vs. 33.3%, p=0.535) and a higher overall response rate (84.8% vs.
72.7%, p>0.05), though these differences were not statistically significant, but CCRT was associated with a higher incidence of
acute toxicities, notably Grade 2-3 esophagitis (30.3% vs. 15.2%) and Grade 2-3 leucopenia (21.3% vs. 12.1%), while all other
hematological and non-hematological toxicities were comparable between the arms and not statistically significant. In
conclusion, while CCRT showed a clinically meaningful improvement in treatment response rates, it was associated with
increased, though manageable, acute toxicities, and the lack of statistical significance in efficacy, combined with the higher
toxicity burden, suggests that SCRT remains a viable and potentially more tolerable treatment option for selected patients in
resource-constrained environments where supportive care capabilities are limited.
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1. Introduction

Lung cancer remains the most lethal malignancy worldwide,
accounting for approximately 1.8 million deaths annually and
representing 18% of all cancer-related mortality [1]. Among
lung cancer subtypes, non-small cell lung cancer (NSCLC)
constitutes 75-85% of cases, with about 30% of patients
presenting with locally advanced (stage I11) disease at diag-
nosis [2, 3]. The management of unresectable locally ad-
vanced NSCLC (LA-NSCLC) presents a significant thera-
peutic challenge, requiring a careful balance between local
disease control and systemic treatment to address micromet-
astatic spread [4]. The prognosis for LA-NSCLC remains
suboptimal, with 5-year survival rates ranging from 15-30%,
depending on tumor stage, histology, and treatment strategy
[5]. Historically, radiotherapy alone was the primary treat-
ment modality, but its limitations in controlling both local and
distant disease led to the integration of chemotherapy, first
sequentially and later concurrently, to improve outcomes [6].
The shift toward combined-modality therapy was driven by
the recognition that NSCLC is often a systemic disease at
diagnosis, necessitating both locoregional and systemic
treatment approaches [7].

The evolution of treatment paradigms for LA-NSCLC has
been shaped by numerous clinical trials comparing sequential
chemoradiotherapy (SCRT) with concurrent chemoradio-
therapy (CCRT). SCRT, where chemotherapy is administered
prior to radiotherapy, was initially favored due to its more
manageable toxicity profile and theoretical advantages in
reducing tumor burden before radiation [8]. Early studies,
such as the CALGB 8433 trial, demonstrated that induction
chemotherapy followed by radiotherapy significantly im-
proved survival compared to radiotherapy alone (median
survival 13.7 vs. 9.6 months, p=0.006) [9]. However, subse-
quent research revealed that SCRT was inferior to CCRT in
terms of long-term survival, primarily due to higher locore-
gional failure rates [10]. The NSCLC Collaborative Group
meta-analysis, which included 1,205 patients, showed a 4.5%
absolute survival benefit at 5 years with CCRT (p=0.004),
establishing it as the standard of care for eligible patients [11].
The superiority of CCRT is attributed to enhanced radiosen-
sitization, where chemotherapy potentiates the effects of ra-
diation, leading to improved tumor control [12]. Key trials
such as RTOG 9410 further reinforced this approach,
demonstrating a median overall survival of 17.0 months with
CCRT compared to 14.6 months with SCRT (p=0.046) [13].

Despite its efficacy, CCRT is associated with increased
acute toxicity, including severe esophagitis, pneumonitis, and
hematologic adverse events, which can limit its applicability
in certain patient populations [14]. The Fournel et al. trial,
which randomized 205 patients to SCRT or CCRT, reported
grade 3+ esophagitis in 32% of CCRT patients compared to
just 3% in the SCRT group (p<0.0001) [15]. These toxicities
are particularly concerning in older patients and those with
comorbidities, who may not tolerate the aggressive nature of

concurrent treatment [16]. Additionally, the logistical chal-
lenges of delivering CCRT in resource-limited settings, such
as prolonged wait times for radiotherapy and limited sup-
portive care infrastructure, further complicate its widespread
adoption [17]. In countries like Bangladesh, where healthcare
resources are constrained and a significant proportion of pa-
tients present with advanced disease, SCRT may serve as a
more feasible alternative, particularly for those who cannot
tolerate the acute toxicities of CCRT or face delays in ac-
cessing radiotherapy [18].

The predominance of squamous cell carcinoma in Bang-
ladesh, as opposed to the rising incidence of adenocarcinoma
in Western countries, adds another layer of complexity to
treatment decisions [19]. Data from the National Institute of
Cancer Research and Hospital (NICRH) indicate that squa-
mous cell carcinoma accounts for 67.6% of NSCLC cases in
Bangladesh, compared to 23.5% for adenocarcinoma [20].
This histologic distribution may influence treatment response
and toxicity profiles, as squamous cell carcinomas are often
centrally located and more likely to cause obstructive symp-
toms, potentially affecting radiotherapy planning and toler-
ance [21]. Furthermore, socioeconomic factors, including
limited access to advanced diagnostics and targeted therapies,
contribute to disparities in outcomes between high-income
countries and low- and middle-income countries (LMICs)
[22].

Given these contextual challenges, there is a critical need
for region-specific data comparing CCRT and SCRT in
Bangladeshi patients. While global evidence strongly sup-
ports CCRT as the standard of care, its applicability in LMICs
remains uncertain due to differences in patient demographics,
disease biology, and healthcare infrastructure [23]. This study
aims to address this gap by evaluating the efficacy, toxicity,
and feasibility of CCRT versus SCRT in a real-world Bang-
ladeshi cohort. Specifically, we will assess treatment response
in terms of tumor regression and symptom relief, compare
acute toxicities, and identify sociodemographic and clinical
predictors of outcomes. Our hypothesis is that CCRT will
demonstrate superior locoregional control and survival but
with higher toxicity, while SCRT will be better tolerated,
particularly in high-risk subgroups. The findings of this study
will provide evidence-based guidance for optimizing
chemoradiation sequencing in resource-limited settings,
where treatment accessibility and patient comorbidities ne-
cessitate tailored approaches [24].

2. Materials and Methods

2.1. Study Design and Setting

This quasi-experimental study was conducted at the De-
partment of Radiotherapy, Rajshahi Medical College Hospital,
Bangladesh, from January 2022 to June 2023. The study
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compared two treatment regimens for inoperable locally ad-
vanced non-small cell lung cancer (LA-NSCLC): concurrent
chemoradiotherapy (CCRT) versus sequential chemoradio-
therapy (SCRT). Institutional ethical approval (Ref:
RMCH/IRB/2021-45) was obtained prior to commencement,
and written informed consent was collected from all partici-
pants.

2.2. Study Population and Eligibility Criteria

The study population consisted of patients aged 18-75
years with histopathologically confirmed locally advanced
non-small cell lung cancer (LA-NSCLC) classified as stage
I1A-I1IC according to the AJCC 8th edition staging system
[2]. Key inclusion criteria required patients to have an Eastern
Cooperative Oncology Group (ECOG) performance status of
<2 [25], along with adequate hematologic parameters (he-
moglobin >10 g/dL, white blood cell count >4,000/uL, and
platelets >150,000/uL) and preserved organ function (serum
bilirubin <1.5 mg/dL and creatinine <1.5 times the upper limit
of normal) [26]. Patients were excluded if they had previously
received thoracic radiotherapy or chemotherapy, presented
with metastatic disease or synchronous primary malignancies,
or had severe comorbidities including uncontrolled cardiac
disease, diabetes mellitus, or hypertension that could com-
promise treatment safety or tolerability [27]. This careful
selection aimed to optimize the assessment of treatment effi-
cacy while minimizing confounding factors that could influ-
ence outcomes.

2.3. Sample Size Calculation

The sample size was determined using the formula for
comparing two proportions [28]:

n = [p1(100 - py) + p2(100 - p2)]1 / (ps - P2)° * (Za + Zp)°

Where:

pl = 74% (response rate for CCRT [29]).

p2 = 40.2% (response rate for SCRT [30]).

Zo =1.96 (95% CI), ZBZp = 0.85 (80% power).

This yielded 33 patients per arm (total N=66), adjusted for
10% attrition.

2.4. Treatment Protocols

The treatment protocols were divided into two distinct arms.

For patients in the concurrent chemoradiotherapy arm (Arm
A), treatment consisted of radiotherapy delivering 50 Gy in 25
fractions (2 Gy per fraction, 5 fractions per week) using a
telecobalt-60 machine (EQUNOX-100) with parallel-opposed
fields covering the primary tumor with a 2 cm margin and
involved lymph nodes [31]. Concurrent chemotherapy com-
prised weekly administration of paclitaxel (45 mg/m% and
carboplatin (AUC 2) given 1.5 hours prior to radiotherapy
[32]. To prevent hypersensitivity reactions, patients received
premedication with dexamethasone (20 mg), pheniramine (75
mg), and omeprazole (20 mg) before each chemotherapy

session [10]. In the sequential chemoradiotherapy arm (Arm
B), patients first received induction chemotherapy consisting
of three cycles of paclitaxel (175 mg/m= plus carboplatin
(AUC 6) administered at 3-week intervals [4]. Following a
3-week recovery period after completion of chemotherapy,
patients then underwent the identical radiotherapy regimen as
described for Arm A [33]. This sequential approach allowed
for systemic treatment prior to local therapy while maintain-
ing the same radiation dose and fractionation schedule in both
treatment groups.

2.5. Response and Toxicity Assessment

Treatment response and toxicity were systematically eval-
uated throughout the study period. Tumor response was as-
sessed according to RECIST 1.1 criteria [34], with CT scans
of the chest and abdomen performed at baseline, immediately
post-treatment, and during the 12-week follow-up visit to
document objective response rates and disease progression.
Treatment-related toxicities were graded using the Common
Terminology Criteria for Adverse Events (CTCAE) version
5.0 [35], with particular attention to acute radiation-induced
toxicities including esophagitis, pneumonitis, and dermatitis,
as well as hematologic toxicities such as anemia, leukopenia,
and thrombocytopenia. Patient-reported outcomes and quality
of life measures were monitored through weekly evaluations
of ECOG performance status [36], providing a comprehensive
assessment of both treatment efficacy and tolerability. This
rigorous monitoring protocol ensured timely detection and
management of adverse events while maintaining standard-
ized documentation of therapeutic outcomes.

2.6. Statistical Analysis

Data were analyzed using SPSS v25.0. Continuous varia-
bles (tumor size, survival) were compared via unpaired t-tests;
categorical variables (response rates, toxicity grades) via 2
tests. A p-value <0.05 was considered significant.

2.7. Ethical Considerations

The study adhered to Declaration of Helsinki principles.
Confidentiality was maintained via anonymized coding, and
participants could withdraw anytime without penalty [5].

3. Results

This quasi-experimental study was conducted in the De-
partment of Radiotherapy, Rajshahi Medical College and
Hospital, Rajshahi over a period of one and half year fol-
lowing acceptance of protocol. After careful history taking,
examination and relevant investigations a total 66 patients in
inoperable locally advanced non small cell lung cancer (stage
I11A-stage 111C) were categorized into two groups: Arm-A
was treated with Inj. Paclitaxel (45 mg/m?) on day 1 and Inj.
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Carboplatin (AUC 2) also on day 1, weekly with concurrent
External Beam Radiation Therapy of 50 Gy over 5 weeks.
Arm- B was treated with chemotherapy with Inj. Paclitaxel
(175 mg/m?) on day 1 and Inj. Carboplatin (AUC 6) also on
day 1, three weekly schedule for 3 cycles followed by Ex-
ternal Beam Radiation Therapy of 50 Gy over 5 weeks. All
patients were followed- up as per guideline for 12 weeks in
this study. The results and observations are given below:
From Figure 1, the mean age of patients was 55.92 £7.760
years (range 44-70), with no significant difference between
Arm Aand Arm B (p = 0.888). In Arm A, 78.78% were male

(3.7:1 male-to-female ratio) and 75.75% in Arm B were male
(3.1:1 ratio), with no significant difference (p = 0.760). Most
patients were from rural areas: 72.70% in Arm A and 69.70%
in Arm B, with no significant difference (p = 0.944). The
majority were illiterate (45.50% in Arm A, 51.50% in Arm B),
with no significant difference (p = 0.830). Farmers constituted
the largest occupational group (36.40% in Arm A, 39.40% in
Arm B), with no significant difference (p = 0.947). Most
patients in both arms came from lower socio-economic status
(66.70% in Arm A, 72.70% in Arm B), with no significant
difference (p = 0.749).

MEAN(YEARS)

Arm A
Mean: 55.79. 50%
Range: 43-70

Female: 7
(21%)

Male 26

79 \

Arm B

Range:43-70

Residence Distribution of Patients

Urban Arm A
Arm B

Housewife

Skilled Worker

Residence
Occupation

Service Holder

Rural Farmer

Mean: 56.06, 50%

Occupational Status of Patients

Female: 8 }

(24%)

Male: 25
(76)

Socio-economic Status of Patients

Arm A Higher Arm A
Arm B Arm B

Socio-economic Status

Lower

0 15 30 45 0 5
Number of Patients

Number of Patients

10 15 0 10 20 30
Number of Patients

Figure 1. Baseline Characteristics of Patients in Arm A and Arm B.

Figure 2 presents the distribution of co-morbidities among
the patients. Diabetes Mellitus and Hypertension were the
most common co-morbidities in both arms, with 21.2% and

21.2% in Arm A and 18.2% and 24.2% in Arm B, respectively.

There was no statistically significant difference between the
two arms (p > 0.05).

In case of distribution of the risk factors, where smoking
was the most common risk factor, with 75.8% in Arm A and
78.8% in Arm B. Occupational exposure was observed in 54.5%
of Arm A and 60.6% of Arm B patients. Other risk factors,

such as Chronic Obstructive Pulmonary Disease (COPD) and
Pulmonary TB, showed no significant difference between the
two arms (p > 0.05). This figure illustrates the distribution of
patients by involved lung, with the majority having right lung
lesions—69.7% in Arm A and 66.7% in Arm B. The differ-
ence was not statistically significant (p = 0.792). In terms of
the distribution of lesions by site, Peripheral lesions were
most common, occurring in 67% of Arm Aand 60% of Arm B
patients, with no significant difference between the two arms
(p =0.822).
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It also represents the distribution of patients according to
TNM stages. The majority of patients in both arms were in
stage 111B—54.5% in Arm A and 45.5% in Arm B—without a
significant difference (p = 0.518). As per this data, Squamous
cell carcinoma was the most common in both arms (63.6% in
Arm A and 51.5% in Arm B). The distribution of adenocar-
cinoma and large cell carcinoma was similar across the arms,

COPD

Pulmonary TB

Family history of Cancer

Right Lung

and the difference was not statistically significant (p = 0.834).
As per this picture, the ECOG performance status of the pa-
tients, with most patients in both arms having a score of 1
(72.72% in Arm A and 69.70% in Arm B). The difference
between the two arms was not statistically significant (p =
0.682).

Occupational Exposure

Smoking

Ischemic Heart Disease

Hypertension

Diabetes Mellitus

Score 2

ArmA

Stage llIC i ArmB
Large Cell Carcinoma

Squamous Cell Carcinoma

Adenocarcinoma

Figure 2. Baseline Characteristics, Co-morbidities, Risk Factors, and Disease Distribution of Study Patients in Arm A and Arm B.

Patients Distribution Based on Symptoms

Neck swelling i‘
voice change E

Hemoptysis

Chest pain

0 5 10

M Arm B [n=33)

p=0.72

p=0.76
p=0.77

p=0.80
p=0.60
p=0.80

p=0.77

20 25 30 35

W Arm A(n=33)

Figure 3. Distribution of the Study Patients According to Presenting Symptoms.

Above Figure 3 shows that most of patients had chest pain
78.8%) in Arm-A and 75.8% in Arm-B. Next majority was
cough 60.6% in Arm-A and 63.6% in Arm-B. Hemoptysis
was 36.4% and 30.3% in Arm-A and Arm-B respectively.

Dyspnea was present 33.3% patients in Arm-A and 30.3% in
Arm-B. Weight loss 30.3% in Arm-A and 27.3% in Arm-B.
\Voice change was present 21.2% in Arm-A and 18.2% in
Arm-B. Neck swelling was 12.1% in Arm-A and 15.2% in


http://www.sciencepg.com/journal/ijcocr

International Journal of Clinical Oncology and Cancer Research

http://www.sciencepg.com/journal/ijcocr

Arm-B. The difference was not statistically significant be-
tween two arms (p >0.05).

Figure 4 shows that most patients in both arms experi-
enced chest pain before treatment: 78.8% in Arm A and 75.8%
in Arm B. This decreased significantly at follow-ups, with
only 3% of Arm A and 6.1% of Arm B patients reporting
chest pain at the 3rd follow-up. No significant difference was
found between the two arms (p > 0.05). As per this figure,
60.6% of Arm A and 63.6% of Arm B patients had cough
pre-treatment. Follow-up assessments showed a decrease in
cough prevalence, with 3% of Arm A and 6.1% of Arm B
patients experiencing cough at the 3rd follow-up, with no

Symptomatic

5 & 8 & 8

wn

o

—t——

R
&

~—t—

s

< o

N &*‘? X

significant difference (p > 0.05).

This graph indicates that 36.4% of Arm A and 30.3% of
Arm B patients had hemoptysis before treatment. The preva-
lence reduced across follow-ups, with 3% of Arm A and 6.1%
of Arm B patients reporting hemoptysis at the 3rd follow-up.
Again, no significant difference was observed (p > 0.05).

The data depicts that 33.3% of Arm A and 30.3% of Arm
B patients had dyspnea before treatment. The prevalence
decreased at follow-ups, with 3% of Arm A and 6.1% of Arm
B patients reporting dyspnea at the 3rd follow-up. No signif-
icant difference was found between the arms (p > 0.05).

ponse Assesment Over Time

_ " Arm B_Dyspnea
. Arm A_Dyspnea
.~ Arm B_Hemoptysis
. Arm A_Hemoptysis
/' Arm B_Cough
" Arm A_Cough
/" Arm B_Chest Pain

' Arm A_Chest Pain

T

Figure 4. Symptomatic Response Assessment Over Time.

Table 1. Treatment Response Assessment at 4th, 8th, and 12th Week and by TNM Stage and ECOG Performance Status.

Category Arm A (n=33)

Treatment Response at 4th Week
Complete Response 12 (36.4%)
16 (48.5%)

5 (15.2%)

Partial Response

Stable Disease

Treatment Response at 8th Week
Complete Response 16 (48.5%)
12 (36.4%)

5 (15.2%)

Partial Response
Stable Disease
Treatment Response at 12th Week

Complete Response 17 (51.5%)

Arm B (n=33) p-value
8 (24.2%) 0,535
18 (54.5%)
7 (21.2%)
10 (30.3%)

0.262
14 (42.4%)
9 (27.3%)

0.535

11 (33.3%)
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Category Arm A (n=33) Arm B (n=33) p-value
Partial Response 11 (33.3%) 13 (39.4%)

Stable Disease 3(9.1%) 6 (18.2%)

Progressive Disease 2 (6.1%) 3(9.1%)

Treatment Response by TNM Stage 0.409
Stage 1A

Complete Response 7 (70%) 5 (45.5%)

Partial Response 3 (30.0%) 5 (45.5%)

Stable Disease 0 1(9.1%)

Stage 111B 0.628
Complete Response 10 (55.6%) 6 (40.0%)

Partial Response 7 (38.9%) 7 (46.7%)

Stable Disease 1 (5.6%) 1 (6.7%)

Progressive Disease 0 1 (6.7%)

Performance Status (ECOG)

Score 0 0.261
Complete Response 7 (100%) 5 (83.3%)

Partial Response 0 1 (16.7%)

Score 1 0.539
Complete Response 10 (41.7%) 6 (26.1%)

Partial Response 11 (45.8%) 12 (52.2%)

Stable Disease 3 (12.5%) 4 (17.4%)

Progressive Disease 0 1 (4.3%)

*p value obtained by Chi-square Test (x2); Arm A: Concurrent chemoradiation, Arm B: Sequential chemoradiation.

Table 2. Toxicities during chemotherapy in Arm-B (n=33).

Toxicity Grade 1 Grade 2 Grade 3
Anemia 4 (12.12%) 3 (9.1%) 1 (3.03%)

Hematological Leucopenia 5 (15.15%) 2 (6.1%) 1 (3.03%)
Thrombocytopenia 3(9.1%) 1 (3.03%) 0
Nausea 5 (15.15%) 2 (6.1%) 0
Vomiting 2 (6.1%) 3(9.1%) 0

Non hematological Neurotoxicity 4 (12.12%) 0 0
Alopecia 7 (21.21%) 5 (15.15%) 0

*p value obtained by Chi-square Test (x2); Arm A: Concurrent chemoradiation, Arm B: Sequential chemoradiation.

From Table 1, at the 4th week, 36.4% of patients in Arm A statistically significant difference (p = 0.535). Partial re-
and 24.2% in Arm B achieved a complete response, with no  sponses were observed in 48.5% of Arm A and 54.5% of
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Arm B patients. Stable disease was found in 15.2% of Arm A
and 21.2% of Arm B patients. No patients had progressive
disease. At the 8th week, 48.5% of Arm A patients and 30.3%
of Arm B patients had a complete response, with a signifi-
cant increase in Arm A (p = 0.262).

Partial responses were seen in 36.4% of Arm A and 42.4%
of Arm B patients. Stable disease occurred in 15.2% of Arm A
and 27.3% of Arm B patients. No patients showed progressive
disease. At the 12th week, 51.5% of Arm Aand 33.3% of Arm
B patients achieved a complete response, while partial re-
sponse was found in 33.3% of Arm A and 39.4% of Arm B
patients. Stable disease was present in 9.1% of Arm A and
18.2% of Arm B patients. Progressive disease occurred in 6.1%
of Arm A and 9.1% of Arm B patients. No significant differ-
ence was observed across all time points (p > 0.05). In case of
treatment response by TNM stage.

For Stage I1A, 70% of patients in Arm A achieved a com-
plete response, compared to 45.5% in Arm B, with no signif-
icant difference (p = 0.409). For Stage 11I1B, 55.6% of Arm A
patients achieved a complete response, compared to 40.0% in

Arm B, with no significant difference (p = 0.628).

For the purpose of performance status (ECOG), For pa-
tients with ECOG score 0, 100% in Arm A and 83.3% in Arm
B had a complete response (p = 0.261). For those with ECOG
score 1, 41.7% of Arm A and 26.1% of Arm B patients had a
complete response (p = 0.539). The differences in both ECOG
performance status groups were not statistically significant.

Table 2 presents the distribution of patients by toxicity
grades for hematological and non-hematological side effects.
Hematological toxicities included anemia (Grade 1: 12.12%,
Grade 2: 9.1%, Grade 3: 3.03%), leucopenia (Grade 1:
15.15%, Grade 2: 6.1%, Grade 3: 3.03%), and thrombocyto-
penia (Grade 1: 9.1%, Grade 2: 3.03%). Non-hematological
toxicities were nausea (Grade 1: 15.15%, Grade 2: 6.1%),
vomiting (Grade 1: 6.1%, Grade 2: 9.1%), neurotoxicity
(Grade 1: 12.12%), and alopecia (Grade 1: 21.21%, Grade 2:
15.15%). No Grade 3 toxicity was observed for vomiting,
neurotoxicity, or alopecia. These findings highlight the most
prevalent side effects and their respective grades in the study
population.

Treatment Related Local Toxicities in Both Arms

60
18.2%
Grade 1 (Arm A) p=0.419
50
24.2% 0%
Grade 2 (Arm A) p=0.147 p=0.419
40
c 6.1% D2 H
E Grade 3 (Arm A) p=0.147 p=0.419 2
Z <
S o
© 30w
o g
2 12.1% 3
® 1% g
5 Grade 1 (Arm B) p=0.419 &
-20
15.2% 21.2% 0%
Grade 2 (Arm B) p=0.147 p=0.620 p=0.419
-10
0% 0% 02
Grade 3 (Arm B) p=0.147 p=0.620 p=0.419

Acute Esophagitis

Radiation Dermatitis

Toxicity Type

Acute Pneumonitis

Figure 5. Treatment Related Local Toxicities in Both Arms of Patients (N=66).

Figure 5 shows the distribution of local toxicities by grade
in both arms. Data represent the peak (highest) grade of tox-
icity experienced by each patient during the treatment and
12-week follow-up period. For acute esophagitis, Grade 1 and
Grade 2 were more common in Arm A (39.4% and 24.2%)
than in Arm B (30.3% and 15.2%), with 6.1% of Arm A pa-
tients experiencing Grade 3 toxicity. Radiation dermatitis was
prevalent in both arms, with 57.6% of Arm A and 60.6% of

Arm B patients experiencing Grade 1, and 30.3% of Arm A
and 21.2% of Arm B patients experiencing Grade 2. No Grade
3 radiation dermatitis occurred in either arm. Acute pneu-
monitis was observed in 18.2% of Arm Aand 12.1% of Arm B
patients at Grade 1, with no Grade 4 toxicity in either group.
The differences between the arms were not statistically sig-
nificant (p > 0.05).
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Figure 6. Treatment Related Systemic Toxicities in Both Arms of Patients (N=66).

This figure compares the systemic toxicity profiles of two
treatment groups, Arm-A and Arm-B, each comprising 33
patients, for a total of 66 participants. Data represents the peak
(highest) grade of toxicity experienced by each patient during
the treatment and 12-week follow-up period. The data shows
the incidence and severity of five specific adverse events:
nausea, vomiting, alopecia, neurotoxicity, and weight loss.
For each event, patients are categorized by severity grade
(Grade 1 being mild, Grade 2 moderate, and Grade 3 severe),
and the results are accompanied by a p-value to assess the
statistical significance of differences between the arms.
Nausea was the most common toxicity, affecting 34.8% of all
patients, with a slightly higher incidence of mild (Grade 1)
nausea in Arm-A (39.4%) compared to Arm-B (30.3%), while
moderate (Grade 2) nausea occurred equally in both arms
(24.2% each). Vomiting was reported across three grades,
with Arm-A showing more mild cases and the single instance
of severe (Grade 3) vomiting, but the overall difference be-

tween arms was not significant. Alopecia was numerically
more frequent in Arm-B for both mild and moderate grades,
whereas weight loss was more common in Arm-A across both
severity levels. Neurotoxicity, reported only as mild, was also
more frequent in Arm-B. Crucially, the p-values for all toxic-
ities—0.696 for nausea, 0.572 for vomiting, 0.240 for alope-
cia, 0.392 for neurotoxicity, and 0.607 for weight loss—are all
greater than the conventional significance threshold of 0.05.
This indicates that none of the observed numerical differences
in toxicity rates between Arm-A and Arm-B are statistically
significant; they are likely attributable to chance rather than a
true effect of the treatments. The most prevalent adverse
events overall were nausea and vomiting, with most toxicities
being mild to moderate in severity. The study’s relatively
small sample size may limit the ability to detect smaller, yet
clinically relevant, differences between the two treatment
arms.
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Figure 7. Treatment Related Hematological Toxicities in Both Arms of Patients (N=66).
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Figure 7 summarizes the distribution of hematological
toxicities in patients receiving concurrent chemoradiation
(Arm A) and sequential chemoradiation (Arm B). Data rep-
resents the peak (highest) grade of toxicity experienced by
each patient during the treatment and 12-week follow-up
period. Anemia was observed in both arms, with Grade 1
occurring in 30.3% of Arm A and 24.2% of Arm B patients,
and Grade 2 in 15.2% of Arm Aand 21.2% of Arm B patients.
Grade 3 anemia was observed in 3.0% of patients in both arms.
Leucopenia was seen in 24.2% of patients in both arms at
Grade 1. Grade 2 leucopenia occurred in 15.2% of Arm A and
9.1% of Arm B patients, while Grade 3 was reported in 6.1%
of Arm A and 3.0% of Arm B patients. For thrombocytopenia,
9.4% of Arm A and 15.2% of Arm B patients experienced
Grade 1, and 3.0% of Arm A and 6.1% of Arm B patients had
Grade 2. No Grade 3 thrombocytopenia was observed in
either arm. The differences in hematological toxicity between
the two arms were not statistically significant, with p-values
greater than 0.05 for all comparisons.

4. Discussion

This study aimed to compare the efficacy, toxicity, and
feasibility of concurrent chemoradiotherapy (CCRT) and
sequential chemoradiotherapy (SCRT) in patients with inop-
erable locally advanced non-small cell lung cancer
(LA-NSCLC). The findings showed that CCRT had a higher
overall response rate (84.8%) compared to SCRT (72.7%).
However, this difference was not statistically significant (p >
0.05), which is consistent with similar studies that have shown
variable results regarding the superiority of CCRT over SCRT
[37].

The toxicity profile in this study is in line with what has
been observed in other research. CCRT was associated with a
higher incidence of acute esophagitis and radiation dermatitis,
which mirrors the findings of previous studies. For example,
Furuse. et. al and Spencer. et. al, reported that CCRT fre-
quently resulted in increased acute toxicity compared to SCRT,
which could be attributed to the synergistic effect of radiation
and chemotherapy, enhancing the toxicity in tissues. In this
study, Grade 2 acute esophagitis was more common in Arm A
(24.2%) than in Arm B (15.2%), and 6.1% of Arm A patients
developed Grade 3 esophagitis. This is consistent with the
findings of Furuse. et. al, where the concurrent treatment
approach was linked to higher rates of severe esophagitis.

In terms of hematological toxicities, including anemia and
leucopenia, these were more frequent in the CCRT arm, par-
ticularly Grade 2 anemia (15.2%) and Grade 2 leucopenia
(15.2%) in Arm A. This is consistent with findings by Furuse.
et. al, who reported a higher incidence of hematological tox-
icities in patients treated with concurrent chemoradiotherapy.
Moreover, this study observed that Grade 3 anemia was noted
in both arms but was slightly more prevalent in Arm A (3.0%),
which concurs with previous research suggesting that hema-
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tological side effects are exacerbated in concurrent chemora-
diotherapy due to the intensified combination of radiation and
chemotherapy [38].

Our analysis of risk factors reaffirmed tobacco smoking as
the primary etiology, consistent with global epidemiology [17,
23]. However, it also revealed a significant, region-specific
environmental determinant: exposure to indoor biomass
smoke. Notably, all 15 female participants reported chronic
exposure to wood stove smoke, a reflection of the widespread
use of solid fuels for cooking in rural Bangladesh. Household
air pollution from such biomass combustion is a
well-established carcinogen (International Agency for Re-
search on Cancer [IARC] Group 1) and a major independent
risk factor for lung cancer, particularly among non-smoking
women in low- and middle-income countries (LMICs) [1, 17].
This finding is crucial for several reasons. First, it accurately
characterizes our patient population, highlighting an im-
portant etiological driver that differentiates it from Western
cohorts and may contribute to the high burden of squamous
cell carcinoma we observed [12]. Second, it moves the dis-
cussion beyond treatment efficacy to underscore the impera-
tive for primary prevention. Public health interventions aimed
at promoting cleaner cooking technologies could have a sub-
stantial impact on reducing the future incidence of
LA-NSCLC in similar resource-constrained settings [10].
Therefore, while optimizing chemoradiation sequencing is
vital for managing advanced disease, a dual focus on miti-
gating pervasive environmental carcinogens like biomass
smoke is equally critical for a comprehensive cancer control
strategy in Bangladesh and comparable LMICs.

In terms of socio-demographic factors, the majority of pa-
tients were from rural areas (71.21%), and a significant por-
tion was illiterate (48.5%). This is consistent with studies in
LMICs, where patients often present with more advanced
disease stages due to barriers in early detection and treatment
[9, 24]. Both reported that rural populations tend to have
delayed diagnoses and worse outcomes due to lack of access
to preventive measures, healthcare facilities, and awareness
programs. This study supports those findings, highlighting
how rural populations are often at a disadvantage in terms of
early cancer diagnosis and treatment accessibility.

The histological distribution in this cohort was predomi-
nantly squamous cell carcinoma (57.6%). Studies from
Rourke et. al, reported that squamous cell carcinoma is more
prevalent in resource-limited settings, in contrast to Western
countries where adenocarcinoma is more common [6]. The
high incidence of squamous cell carcinoma, which is typically
centrally located, may influence the patients' treatment re-
sponse and toxicity profiles. Tumors in these locations are
more likely to cause obstructive symptoms, potentially com-
plicating radiotherapy planning and tolerance.

In terms of treatment response, this study demonstrated that
CCRT led to a higher complete response rate (51.5% in Arm A
vs. 33.3% in Arm B at the 12th week), which is consistent
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with the findings of thoracic radiotherapy in combination with
mitomycin, vindesine, and cisplatin in unresectable stage 111
non-small-cell lung cancer, who reported that CCRT is more
effective at achieving locoregional control. However, this
difference was not statistically significant (p > 0.05), possibly
due to the study’s limited sample size and follow-up period.
Further, partial response was observed more frequently in
Arm B (39.4% vs. 33.3% in Arm A), which may suggest that
sequential therapy could be an appropriate alternative, par-
ticularly for patients who cannot tolerate the heightened tox-
icity of concurrent chemoradiotherapy.

The high prevalence of squamous cell carcinoma (57.6%)
in our cohort, which aligns with national data reporting it as
the predominant subtype (67.6%) of NSCLC in Bangladesh as
per NICRH, 2021, is a critical factor in contextualizing our
toxicity and efficacy results. This histologic profile stands in
stark contrast to the rising global incidence of adenocarci-
noma, represents in Youlden et al., 2008 and the adenocarci-
noma-enriched populations of landmark Western trials that
established CCRT as the standard of care shows in Auperin et
al., 2010; Curran et al., 2011. Centrally located squamous
tumors, more common in our setting, may increase the risk of
obstructive symptoms and complicate radiotherapy field
planning, potentially contributing to the observed patterns of
acute esophagitis and pneumonitis, Liang et al., 2017. This
local demographic and clinical reality, compounded by fre-
quent late-stage presentation and socioeconomic barriers to
care as documented in Bangladeshi studies in Hussain &
Sullivan, 2013; Islam et al., 2021, creates a distinct patient
profile. Therefore, toxicity benchmarks and response rates
from global trials may not be directly applicable. Our findings,
showing CCRT’s increased toxicity burden with a
non-significant efficacy advantage, must be interpreted
through this lens. The predominant squamous histology, late
presentation, and constrained supportive care infrastructure in
Bangladesh collectively influence the risk-benefit calculus.
This provides a compelling, context-specific rationale for
considering SCRT which demonstrated comparable efficacy
with a more manageable toxicity profile in our study as a
viable and potentially more feasible alternative for a signifi-
cant subset of patients in this and similar resource-constrained
environments [20].

The toxicity grades presented in Figures 5, 6, and 7 reflect
the peak severity (highest CTCAE grade) recorded for each
patient at any point during the concurrent treatment phase and
the subsequent 12-week follow-up period.

Toxicities were higher in the CCRT arm, particularly
esophagitis and radiation  dermatitis, which are
well-documented adverse events of concurrent treatment.
These findings were corroborated by Amin et. al, who both
found that CCRT is associated with a higher incidence of
acute toxicities. Furthermore, hematological toxicities, such
as anemia and leucopenia, were more common in the CCRT
arm but did not reach statistical significance (p > 0.05), in line
with previous studies [15, 29].
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5. Conclusions

This study provides valuable insights into the efficacy and
toxicity profiles of concurrent and sequential chemoradio-
therapy in inoperable LA-NSCLC. While CCRT showed a
higher overall response rate, it was associated with greater
acute toxicity compared to SCRT. Despite this, the difference
in response between the two arms was not statistically sig-
nificant, suggesting that SCRT may be a viable alternative,
particularly for patients who cannot tolerate the increased
toxicity of CCRT. The findings underscore the importance of
considering individual patient factors, such as performance
status and comorbidities, in treatment selection, especially in
resource-limited settings.

6. Limitations

This study is subject to several limitations. Selection bias is
one of the primary concerns, as the lack of randomization may
have introduced bias in patient allocation, limiting the gener-
alizability of the findings. The 12-week follow-up period was
also insufficient for evaluating long-term survival outcomes
and assessing late-stage toxicities, which are essential for
understanding the full effects of the treatments. Additionally,
the relatively small sample size (n = 66) may have reduced the
statistical power of the study, increased the likelihood of type
Il errors and limiting the detection of statistically significant
differences between the two treatment arms. Moreover, the
study was conducted at a single center, which may limit the
applicability of the results to other healthcare settings with
different infrastructure and resources. Lastly, the absence of
immunotherapy in this study is a notable limitation, as newer
treatment modalities, including immunotherapy, are increas-
ingly incorporated into the management of LA-NSCLC and
could potentially alter treatment outcomes.

7. Recommendations

Given the findings and limitations of this study, several
recommendations can be made. Sequential chemoradiother-
apy (SCRT) could be considered a feasible alternative for
patients who are unable to tolerate the toxicity associated with
concurrent chemoradiotherapy (CCRT), particularly in re-
source-limited settings where the healthcare infrastructure
may not support the management of CCRT-related side effects.
Future research should focus on conducting larger, mul-
ti-center randomized controlled trials with extended fol-
low-up periods to confirm these findings and evaluate
long-term survival outcomes. Additionally, it is essential to
explore the potential role of immunotherapy in both CCRT
and SCRT regimens to assess its impact on improving treat-
ment outcomes for LA-NSCLC. Incorporating immunother-
apy in future studies could provide valuable insights into
optimizing treatment strategies and improving patient sur-
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vival and quality of life.
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