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Abstract

Metastatic non-small cell lung cancer (NSCLC) frequently manifests with symptoms from the primary tumor within the chest,
such as shortness of breath, chest pain, coughing, and hemoptysis. Thoracic palliative radiotherapy is a viable option for
alleviating symptoms in these patients, who typically have a poor prognosis and are not candidates for curative treatment. Given
their limited survival, a shorter treatment period that achieves adequate palliation is often preferred. Hypofractionated thoracic
radiotherapy may meet this criterion. This quasi-experimental study, conducted at the Department of Radiotherapy, Rajshahi
Medical College Hospital from January to December 2020, aimed to compare the response and acute toxicity of two thoracic
external beam radiotherapy (EBRT) regimens—30 Gy in 10 fractions versus 20 Gy in 5 fractions—in the palliation of symptoms
in NSCLC patients. Seventy-two diagnosed NSCLC patients with chest tumor-related symptoms (cough, dyspnea, hemoptysis,
chest pain) unsuitable for radical treatment were enrolled and allocated into two groups by a non-randomized technique. Arm-A
received 30 Gy in 10 fractions, while Arm-B received 20 Gy in 5 fractions. Patients were assessed before radiotherapy, at the end
of treatment, and at 4 and 8 weeks post-treatment. The study found that both Arm-A and Arm-B showed highly significant
improvement in all symptoms compared to pre-treatment status (p < 0.001), with no significant difference between the two arms
(p > 0.05). In Arm-A, 22.22% of patients achieved complete symptomatic response and 44.44% showed improvement, while in
Arm-B, 19.44% of patients achieved complete symptomatic response and 50% showed improvement. No statistically significant
difference was observed between the two arms regarding clinical symptomatic response (p > 0.05) or treatment-related toxicities
(p > 0.05), all of which were manageable. In conclusion, both treatment regimens were equally effective in symptom palliation
and had comparable toxicity profiles, supporting the use of either regimen depending on patient needs and resource availability.
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1. Introduction

Lung cancer continues to be a major contributor to can-
cer-related illness and death across the globe, with non-small
cell lung cancer (NSCLC) making up roughly 85% of all cases.
In 2018 alone, lung cancer accounted for 2.1 million new di-
agnoses and 1.8 million deaths worldwide, highlighting its
significant effect on public health [1]. In Bangladesh, lung
cancer represented 8.3% of all cancer incidences in 2020 (The
Global Cancer Observatory, 2020). NSCLC is typically diag-
nosed at an advanced stage, with the majority of patients pre-
senting in either stage Il (locally advanced) or stage IV (met-
astatic) of the disease [2]. At these stages, the disease is gener-
ally considered incurable with currently available therapies [3].

For patients with metastatic NSCLC, curative treatments such
as surgery or high-dose radiotherapy are often not feasible due to
the extensive tumor burden, presence of metastases, or the pa-
tient's overall fitness and comorbidities [4]. As a result, the main
treatment focus shifts to palliation, which aims to enhance the
quality of life (QOL) for individuals with life-threatening ill-
nesses [3]. Palliative care for NSCLC can be categorized into
supportive care—encompassing interventions like antibiotics,
corticosteroids, pain relievers, antiemetics, transfusions, and
psychosocial support—and tumor-directed therapy, which seeks
to improve patient wellbeing by directly targeting the cancer to
reduce tumor size and relieve symptoms [5].

Among the tumor-directed palliative treatments, palliative
radiotherapy is a cornerstone for managing symptoms such as
hemoptysis, cough, and dyspnea in patients with locally ad-
vanced NSCLC. It is an effective, relatively inexpensive
method that can improve QOL and may also prolong survival
[6]. Thoracic external beam radiotherapy (EBRT) is particu-
larly significant for symptom reduction and QOL improvement
in these patients [5]. However, the optimal dose-fractionation
schedule for palliative radiotherapy remains a subject of debate.
The choice of schedule is crucial as it must balance the effec-
tiveness of symptom palliation with patient convenience and
the minimization of treatment-related toxicities [4].

Despite international consensus guidelines, there is con-
siderable variation in dosing and fractionation practices,
leading to heterogeneous clinical practices among clinicians
[7]. Higher doses per fraction, such as 30 Gy in 10 fractions,
have shown improved symptom control and survival but are
associated with higher toxicities, including radiation esopha-
gitis, pneumonitis, and cardiac toxicities [8]. On the other
hand, lower fractions, such as 20 Gy in 5 fractions, have
demonstrated more patient compliance and fewer side effects,
while still providing reasonable symptomatic control [9]. This
variability underscores the need for further research to iden-
tify the most effective and tolerable regimen for palliative
care in NSCLC patients.

Optimal palliation of patients with incurable NSCLC re-
quires careful decision-making regarding the dose and frac-
tionation of radiotherapy. The selected regimen should aim to
provide effective symptom relief with minimal toxicity and

inconvenience for the patient. A standard regimen should also
consider the patient's overall health status, treatment duration,
and economic factors. This study aims to compare the effec-
tiveness and acute toxicity profiles of two commonly used
thoracic EBRT regimens—30 Gy in 10 fractions versus 20 Gy
in 5 fractions—in patients with NSCLC.

A quasi-experimental study was carried out in the De-
partment of Radiotherapy at Rajshahi Medical College Hos-
pital between January 2020 and December 2020. A total of 72
patients diagnosed with NSCLC, presenting with primary
chest-related symptoms (such as cough, dyspnea, hemoptysis,
and chest pain) and deemed unsuitable for radical treatment
via surgery or high-dose radiotherapy, were included in the
study. The patients were divided into two groups using a
non-randomized method Group A (Arm A) received thoracic
EBRT at 30 Gy in 10 fractions, while Group B (Arm B) re-
ceived thoracic EBRT at 20 Gy in 5 fractions. Evaluations
were performed before the start of radiotherapy, at the con-
clusion of treatment, and at 4 and 8 weeks post-treatment.

This indicates that either regimen can be used based on
patient preference, convenience, and other individual factors.
Given the high burden of lung cancer in Bangladesh and the
need for cost-effective treatment options, the results of this
study could help inform clinical practice and improve patient
outcomes. In summary, this study adds to the ongoing debate
regarding the most suitable dose-fractionation schedule for
palliative thoracic EBRT in patients with NSCLC. The find-
ings indicate that both 30 Gy in 10 fractions and 20 Gy in 5
fractions are equally effective and well-tolerated, offering
flexibility in treatment planning based on patient-specific
needs and the availability of healthcare resources. Further
research, including larger-scale studies, is required to validate
these results and improve guidelines for the palliative man-
agement of NSCLC, ultimately striving to enhance the quality
of life for affected patients.

2. Manuscript Formatting

2.1. Figures

Sex distribution in arm A

mMale mFemale

14%

86%

Figure 1. Sex distribution of the study patients in Arm A (n=36).
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Figure 2. Sex distribution of the study patients in Arm B (n=36). Figure 3. Socio-economic status of the study patients (N=72)
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Figure 4. ECOG performance status of the study patients (N=72).

2.2. Tables
Table 1. Age distribution of patients in two arms.
Total Arm-A Arm-B
Age (years) p-value
N=72 % n=36 % n=36 %
Age group
<40 3 4.17 2 5.56 1 2.78
41-50 11 15.28 5 13.89 6 16.67
0.935
51-60 38 52.78 19 52.78 19 52.78 a
b0.788
61-70 20 27.78 10 27.78 10 27.78
Mean+SD 56.39+7.82 56.14+8.13 56.64+7.56
Range (min-max)  38-70 38-70 40-70

2p value reached from Chi-square Test; ®p value reached from unpaired t-test
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Education

No formal education
Below Primary

Above primary to SSC
HSC

Graduate

Table 2. Distribution of study patients according to educational status.

Total

N=72

50
11
6
3
2

p value reached from Chi-square Test

Occupation

Farmer
Housewife
Service holder
Business

Others

Total

N=72

41
11

p value reached from Chi-square Test

Risk factors

H/o smoking
Occupational exposure
COPD

Pulmonary TB

Family history of cancer

Total

N=72

55
46
10
14

%

69.44
15.28
8.33
4.17
2.78

%

56.94

15.27

9.72
5.56

12.50

Arm-A

N=36

25

N W W

Arm-A
N=36

19

6
4
2
5

%

69.44
13.89
8.33
5.56
2.78

%

52.77
16.67
11.11
5.56

13.88

Arm-B

N=36

25
6

Table 3. Distribution of study patients according to occupation.

Table 4. Risk factors of patients in two arms.

%

76.38
63.89
13.89
19.44
8.33

Arm-A

N=36

29
22
4
8
4

%

80.55
61.11
11.11
22.22
11.11

2p value reached from Chi-square Test; ®p value reached from unpaired t-test.
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p-value
%
69.44
16.67
8.33 0.980
2.78
2.78

p-value
%
61.11
13.88
8.33 0.967
5.56
11.11

p-value

Arm-B
N=36
22
5
3
2
4
Arm-B
N=36
26
24
6
6
2

72.22
66.67
16.67
16.67
5.56

a0.405
a0.623
a0.496
a0551

b0.674
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Table 5. Distribution of study patients according to histological type.

Total Arm-A Arm-B
Histological type p-value
N=72 % N=36 % N=36 %
Squamous cell carcinoma 46 63.89 22 61.11 24 66.67
Adenocarcinoma 24 33.33 13 36.11 11 30.56 0.881
Large cell Carcinoma 2 2.78 1 2.78 1 2.78

p value reached from Chi-square Test.

Table 6. Distribution of the study patients according to presenting symptoms.

Total Arm-A Arm-B
Symptoms p-value
N=72 % N=36 % N=36 %
Cough
Mild 11 15.27 6 16.67 5 13.89
Moderate 37 51.38 18 50.00 19 52.78 0.861
Severe 5 6.94 3 8.33 2 5.56
Dyspnea
Mild 15 20.83 9 25.00 6 16.67
Moderate 30 41.66 14 38.89 16 44.44 0.700
Severe 2 2.77 1 2.78 1 2.78
Chest pain
Mild 8 11.11 4 11.11 4 11.11
Moderate 35 48.61 18 50.00 17 47.22 0.997
Severe 2 2.77 1 2.78 1 2.78
Hemoptysis
Mild 13 18.05 7 19.44 6 16.67
Moderate 14 19.44 7 19.44 7 19.44 0.979
Severe 2 2.77 1 2.78 1 2.78

p value reached from Chi-square Test

Table 7. Cough status after radiotherapy in two arms.

Time points Arm-A (n=36) No. (%) pl
None Mild Moderate Severe

Before RT 9 (25) 6 (16.6) 18 (50) 3(8.33) 0.946

At the End of RT 11 (30.5) 17 (47.2) 8(22.2) 0(0) 0.948

4 weeks after RT 19 (52.7) 11 (30.5) 6 (16.6) 0(0) 0.778
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Time points Arm-A (n=36) No. (%)

None Mild
8 weeks after RT 21 (58.3) 8(22.2)
p2 <0.001
Before RT 10 (27.7) 5(13.8)
At the End of RT 10 (27.7) 17 (47.2)
4 weeks after RT 17 (47.2) 12 (33.3)
8 weeks after RT 20 (55.5) 8(22.2)
p2 <0.001

RT= Radiotherapy
P1 value reached from Chi-square Test by comparing two arms

Moderate

7(19.4)

19 (52.7)
9 (25.0)
7(19.4)
8 (22.2)

P2 value reached from Chi-square Test by comparing before RT and 8 weeks after RT.

Table 8. Dyspnea status after radiotherapy in two arms.

Time points None Mild

Arm-A (n=36) No. (%)

Before RT 12 (33.3) 9(25.0)
At the End of RT 16 (44.4) 10 (27.7)
4 weeks after RT 18 (50) 8(22.2)
8 weeks after RT 22 (61.1) 8(22.2)
p2 <0.001

Arm-B (n=36) No. (%)

Before RT 13 (36.1) 6 (16.6)
At the End of RT 13 (36.1) 15 (41.6)
4 weeks after RT 17 (47.2) 12 (33.3)
8 weeks after RT 21 (52.7) 9 (25.0)
p2 <0.001

RT= Radiotherapy
P1 value reached from Chi-square Test by comparing two arms

Moderate

14 (38.8)
10 27.7)
10 27.7)
6 (16.6)

16 (44.4)
8(22.2)
7(19.4)
6 (16.6)

P2 value reached from Chi-square Test by comparing before RT and 8 weeks after RT.

Table 9. Status of chest pain after radiotherapy in two arms.

Time points Arm-A (n=36) No. (%)
None Mild
Before RT 13 (36.1) 4(11.1)

At the End of RT 24 (66.6) 6 (16.6)

Moderate

18 (50)
6 (16.6)

pl
Severe
0(0) 0.892
2 (5.56) 0.946
0(0) 0.948
0(0) 0.778
0(0) 0.892
Severe pl
1(2.78) 0.856
0(0) 0.465
0(0) 0.485
0(0) 0.960
1(2.78) 0.856
0(0) 0.465
0(0) 0.485
0(0) 0.960
pl
Severe
1(2.78) 0.996
0(0) 0.617
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Time points Arm-A (n1=36) No. (%) pl
None Mild Moderate Severe

4 weeks after RT 29 (80.5) 4 (11.1) 3(8.33) 0(0) 0.283
8 weeks after RT 30 (83.3) 4 (11.1) 2 (5.56) 0(0) 0.842
p2 <0.001s

Before RT 14 (38.8) 4 (11.1) 17 (47.2) 1(2.78) 0.996
At the End of RT 21 (58.3) 8(22.2) 7 (19.4) 0(0) 0.617
4 weeks after RT 23 (63.8) 8(22.2) 5(13.8) 0(0) 0.283
8 weeks after RT 30(83.3) 3(8.33) 3(8.33) 0(0) 0.842
p2 <0.001s

RT= Radiotherapy
P1 value reached from Chi-square Test by comparing two arms
P2 value reached from Chi-square Test by comparing before RT and 8 weeks after RT.

Table 10. Hemoptysis status after radiotherapy in two arms.

Time points Arm-A (n=36) No. (%) pl
None Mild Moderate Severe

Before RT 21 (58.3) 7(19.4) 7(19.4) 1(2.78) 0.992
At the End of RT 26 (72.2) 7(19.4) 3(8.33) 0(0) 0.865
4 weeks after RT 30 (83.3) 4 (11.1) 2 (5.56) 0 (0) 0.827
8 weeks after RT 32 (88.8) 2 (5.56) 2 (5.56) 0 (0) 0.694
p2 <0.001

Before RT 22 (61.1) 6 (16.6) 7(19.4) 1(2.78) 0.992
At the End of RT 24 (66.6) 8(22.2) 4 (11.1) 0(0) 0.865
4 weeks after RT 28 (77.7) 5(13.8) 3(8.33) 0(0) 0.827
8 weeks after RT 30(83.3) 4 (11.1) 2 (5.56) 0(0) 0.694
p2 <0.001

RT= Radiotherapy
P1 value reached from Chi-square Test by comparing two arms
P2 value reached from Chi-square Test by comparing before RT and 8 weeks after RT

Table 11. Symptomatic improvement after radiotherapy in two arms.

Symptoms Arm-A No. (%) Arm-B No. (%) Total No. (%) p value
Before treatment 27 26 53

Cough 0.442
Improved 23/27 (85.19) 20/26 (76.92) 43/53 (81.13)
Before treatment 24 23 47

Dyspnea 0.940
Improved 19/24 (79.17) 18/23 (78.26) 37/47 (78.72)
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Symptoms Arm-A No. (%) Arm-B No. (%) Total No. (%) p value
Before treatment 23 22 45
Chest pain 0.665
Improved 19/23 (82.61) 20/22 (90.91) 39/45 (86.67)
Before treatment 15 14 29
H tysi 0.960
acmoptysis Improved 14/15 (93.33) 13/14 (92.86) 27/29 (93.10)
p value reached from Chi-square Test to compare symptomatic improvement between two arms
Table 12. Clinical symptomatic response after radiotherapy in two arms.
Total Arm-A Arm-B
p-value
N=72 % N=36 % N=36 %
Complete symptomatic response 15 20.83 8 2222 7 19.44
Improvement 34 47.22 16 44.44 18 50.00 0.961
No change 14 19.44 7 19.44 7 19.44
Worsening of symptoms 9 12.50 5 13.89 4 11.11
p value reached from Chi-square Test
Table 13. Treatment related toxicities in two arms.
Total Arm-A Arm-B
Toxicities p-value
N=72 % N=36 % N=36 %
Acute esophagitis
GO 43 59.72 18 50.00 25 69.44
Gl 23 31.94 14 38.89 9 25.00
0.235
G2 6 8.33 4 11.11 2 5.56
Nausea
GO 44 61.11 21 58.33 23 63.89
Gl 20 27.78 11 30.56 9 25.00 0.865
G2 8 11.11 4 11.11 4 11.11
Vomiting
GO 64 88.89 31 86.11 33 91.67
0.453
Gl 8 11.11 5 13.89 3 8.33
Radiation dermatitis
GO 67 93.05 33 91.67 34 94.44
0.643
Gl 5 6.94 3 8.33 2 5.55

p value was determined by Chi-squared Test
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3. Materials and Methods

Study Design This quasi-experimental study was con-
ducted from January 2020 to December 2020 at the Depart-
ment of Radiotherapy, Rajshahi Medical College Hospital,
Rajshahi. Data was collected between February 2020 and
December 2020. Patients with histopathological or cytologi-
cal confirmation of non-small cell lung cancer, who fulfilled
the eligibility criteria and visited the department during the
study duration, were included. A purposive sampling method
was utilized, and data were collected using a semi-structured
form.

Sample Size 72 patients with above mentioned criteria were
selected as sample; 36 in each arm.

Eligibility Criteria Patients included in this study had his-
topathologically or cytologically confirmed NSCLC suitable
for radicle treatment because of documented metastatic dis-
ease (stage IV) and intrathoracic symptoms (cough, dyspnea,
hemoptysis, chest pain), and an ECOG performance status of
1 to 3. Exclusion criteria were a history of prior radiotherapy
to the chest, pleural effusion, age outside 18-70 years, preg-
nancy or lactation, severe comorbidities (cardiac disease,
uncontrolled diabetes, hypertension, renal diseases), and
hemoglobin levels below 10 g/dl. Treatment discontinuation
criteria included patient refusal or the occurrence of unac-
ceptable toxicity or disease progression necessitating major
treatment modifications.

Study procedure Case collection, Pretreatment Evaluation,
and Investigations, and Treatment Planning Written informed
consent was obtained from patients who met the inclusion and
exclusion criteria before their participation in the study.
Comprehensive history taking, clinical examination, and
required investigations were documented using a
semi-structured data collection sheet. Pretreatment included a
complete history evaluation, physical examination, perfor-
mance status assessment, and histopathology or cytology
reports. Investigations comprised CBC, RBS, serum creati-
nine, chest X-ray (P/A and lateral views), chest CT scan,
whole abdomen ultrasound, ECG, echocardiogram (if ECG
abnormalities or CVD history), whole-body bone scan (if
body ache present), abdominal CT (if indicated by ultrasound),
and brain CT (if headache present). Eligible patients were
then randomized into two arms Arm A was received 30 Gy in
10 fractions (3 Gy per fraction over a period of 2 weeks),
while Arm B received 20 Gy in 5 fractions (4 Gy per fraction
over 1 week).

Radiotherapy technique All patients were treated in a su-
pine position with arms by the side. Thoracic radiotherapy for
both groups involved two parallel opposed anterior-posterior
fields encompassing the primary tumor with a 2 cm margin,
including hilar and mediastinal lymph nodes if indicated.
Field markings were done using the usual marking system,
and dose calculation was at the mid-plane of the opposing
fields using the SSD technique. Radiotherapy was delivered
using a telecobalt-60 machine (Best Theratronics, Canada).

51

Arm-A received a total dose of 30 Gy in 10 fractions (3 Gy per
fraction) over 2 weeks, while Arm-B received 20 Gy in 5
fractions (4 Gy per fraction) over 1 week.

Patient assessment Assessment during treatment Patients
were assessed weekly during treatment.

Symptom Grading and Relief Symptom intensity was
evaluated using a 4-point scale (none, mild, moderate, severe)
following the National Cancer Institute's "Common Termi-
nology Criteria for Adverse Events (CTCAE), version 5.0,
2017." Symptoms were assessed and recorded prior to radi-
otherapy, at the end of radiotherapy, and at 4 and 8 weeks
post-radiotherapy. Physicians also conducted a categorical
evaluation of the overall treatment effect, classifying it as
complete symptomatic response, improvement, no change, or
worsening of symptoms [10].

Toxicities reporting Acute toxicity was evaluated using the
National Cancer Institute's "Common Terminology Criteria
for Adverse Events (CTCAE), version 5.0, 2017."

Assessment after treatment Patients were assessed at the
end of RT, and followed up 4 weeks after RT and 8 weeks after
RT. The response was assessed by taking history, clinical
examination, chest X-ray, CT scan of chest (if needed).

Data collection Findings of observation was recorded in
semi-structured data collection from.

Data Analysis Data from both Arm-A and Arm-B were
tabulated, checked, edited, coded manually, and entered into a
computer. Data analysis was performed using IBM SPSS
version 24.0, utilizing unpaired t-tests for continuous varia-
bles and y? tests for categorical variables. Results were dis-
played through tables, figures, and diagrams, and a p-value of
less than 0.05 was considered statistically significant.

Ethical consideration Rajshahi Medical College ethical
committee was approved the study protocol, and permission
was obtained from the relevant department. Patients were
thoroughly informed about the study's purpose, procedures,
potential risks and benefits, and their right to decline partici-
pation. Written informed consent was obtained, and patient
information was kept confidential.

4. Results

This quasi-experimental study was carried out in the De-
partment of Radiotherapy at Rajshahi Medical College Hos-
pital over a year, including 72 NSCLC patients who met the
inclusion criteria. Participants were evenly divided into two
groups Arm A, consisting of 36 patients treated with 30 Gy in
10 fractions over 2 weeks, and Arm B, comprising 36 patients
treated with 20 Gy in 5 fractions over 1 week. The treatment
durations were 10 days for Arm A and 5 days for Arm B, with
respective costs of 2200 Taka and 1200 Taka. The mean age of
participants was 56.39 £ 7.82 years, ranging from 38 to 70
years, with no significant age difference observed between the
two groups (p > 0.05). Table 1 outlines the age distribution,
revealing that most patients (80.56%) were over 50 years old.

The demographic characteristics of the 72 patients enrolled
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in the study, equally divided into two treatment arms (Arm-A
and Arm-B), were analyzed for age, education, and occupa-
tion distributions. Table 1 details age categories, with the
majority (52.78%) aged between 51 and 60 years, and a mean
age of 56.39 + 7.82 years. The age range spanned from 38 to
70 years, with no significant differences observed between the
arms (p=0.935, Chi-square; p=0.788, t-test). Table 2 summa-
rizes educational background, indicating that 69.44% of pa-
tients had no formal education, with only a minor representa-
tion across other levels, from below primary to graduate. This
distribution did not significantly vary between arms (p=0.980).
Table 3 describes the occupational distribution, where 56.94%
of the cohort were farmers, followed by housewives, service
holders, business individuals, and others. The occupation
distribution across arms similarly showed no statistical sig-
nificance (p=0.967).

In this study, patients were assessed across various demo-
graphic and clinical factors, including risk factors, histologi-
cal types, and presenting symptoms. Table 4 summarizes the
key risk factors observed among patients, with a history of
smoking being the most common (76.38%), showing a
slightly higher prevalence in Arm-A (80.55%) compared to
Arm-B (72.22%), though the difference was not statistically
significant (p=0.405). Other notable risk factors included
occupational exposure, observed in 63.89% of the total sam-
ple (61.11% in Arm-A and 66.67% in Arm-B, p=0.623), while
COPD, pulmonary TB, and family history of cancer were
present at lower rates (13.89%, 19.44%, and 8.33%, respec-
tively) with non-significant p-values (0.496, 0.551, and 0.674).
Table 5 outlines the histological distribution, where squamous
cell carcinoma was the most prevalent type, accounting for
63.89% of cases, slightly more in Arm-B (66.67%) than in
Arm-A (61.11%), though this variation lacked statistical sig-
nificance (p=0.881). Adenocarcinoma was the next most
common type (33.33%), followed by a minimal presence of
large cell carcinoma (2.78%). Table 6 presents the distribution
of symptoms at presentation, with moderate cough being the
most frequently reported symptom across both arms (51.38%),
followed by moderate dyspnea (41.66%), moderate chest pain
(48.61%), and mild to moderate hemoptysis, which was seen
in a subset of patients. Each symptom category—cough
(p=0.861), dyspnea (p=0.700), chest pain (p=0.997), and
hemoptysis (p=0.979)—showed no statistically significant
differences between Arm-A and Arm-B, indicating a compa-
rable symptom profile across both treatment arms.

The symptomatic response across 72 patients undergoing
two thoracic external beam radiotherapy regimens was eval-
uated for four primary symptoms: cough, dyspnea, chest pain,
and hemoptysis, at multiple intervals following treatment.
Table 7 shows cough severity, where both arms experienced
substantial improvement. Initially, moderate cough was the
most reported (50% in Arm-A and 52.7% in Arm-B), but by
the 8-week mark, a majority of patients in both arms reported
no cough (58.3% in Arm-A and 55.5% in Arm-B; p <0.001),
reflecting a significant reduction in symptom burden. Simi-

52

larly, Table 8 provides data on dyspnea, demonstrating con-
sistent improvements; patients reporting no dyspnea increased
from 33.3% and 36.1% in Arm-A and Arm-B at baseline to
over 61.1% and 52.7%, respectively, at 8 weeks (p < 0.001),
indicating effective relief across both treatment arms.

Chest pain, as outlined in Table 9, also showed a marked
decline, with those reporting no pain rising from 36.1% at
baseline in Arm-A and 38.8% in Arm-B to 83.3% in both arms
at 8 weeks post-treatment (p < 0.001). For hemoptysis, Table
10 reveals similar improvement, where those with no symp-
toms increased from 58.3% in Arm-A and 61.1% in Arm-B
before treatment to 88.8% and 83.3%, respectively, at 8 weeks
(p < 0.001). As reflected in Table 12, the overall clinical re-
sponse showed that 20.83% of patients achieved a complete
symptomatic response, while 47.22% reported improvement.
Only 12.5% of patients experienced worsening symptoms,
underscoring the efficacy of the radiotherapy regimens in
relieving symptoms with minimal disparity between the
treatment arms.

5. Discussion

This study demonstrates that both 20 Gy in 5 fractions and
30 Gy in 10 fractions of palliative thoracic radiotherapy (RT)
are effective in alleviating symptoms in patients with ad-
vanced non-small cell lung cancer (NSCLC). These results
are consistent with previous studies that have shown the ef-
fectiveness of palliative thoracic RT in reducing major
symptoms such as cough, dyspnea, chest pain, and hemopty-
sis in advanced-stage lung cancer patients [11-13]. The results
are especially pertinent for healthcare systems in re-
source-limited settings like Bangladesh, where reducing
treatment costs and durations can significantly improve access
to care, particularly for patients from rural areas or lower
socio-economic backgrounds.

Symptomatic improvement after RT was substantial in both
treatment arms. Hemoptysis, chest pain, cough, and dyspnea
all showed notable amelioration post-treatment. Hemoptysis
improved in the majority of patients (93.10%), followed by
chest pain (86.67%), cough (81.13%), and dyspnea (78.72%).
These results are consistent with prior studies that have
demonstrated the positive impact of RT in palliation, with
hemoptysis and chest pain being the most effectively man-
aged symptoms [14, 15]. Although there were no statistically
significant differences in the rates of symptomatic improve-
ment between the 20 Gy in 5 fractions and 30 Gy in 10 frac-
tions, the overall benefits from RT are noteworthy, given that
both regimens resulted in substantial symptomatic relief.

The finding that dyspnea was the least effectively palliated
symptom aligns with existing literature on the challenges of
managing dyspnea in advanced lung cancer [13, 15]. This
may be due to irreversible lung damage, including pulmonary
consolidation or collapse, caused by advanced-stage cancer,
which cannot be reversed by RT. Even with significant
symptomatic relief, the pathophysiological complexity of
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dyspnea in lung cancer patients presents a unique challenge.
Radiotherapy alone may not be sufficient to address this
symptom fully, which calls for further exploration into com-
bined therapies or complementary treatments that may en-
hance dyspnea palliation.

From a healthcare delivery perspective, the 20 Gy in 5
fractions RT regimen presents an attractive option, especially
in settings with limited healthcare infrastructure. The reduced
treatment duration and lower cost make this regimen partic-
ularly suitable for patients in developing countries like
Bangladesh, where healthcare access is often constrained by
economic factors and geographic barriers [13, 16]. Patients
from rural areas, comprising a large portion of the study co-
hort (63.89%), often face logistical challenges when seeking
treatment, such as the need for prolonged stays at treatment
facilities. The shorter treatment time associated with the 20
Gy in 5 fractions helps mitigate these challenges, reducing the
financial burden on patients and their families. Moreover, for
many patients, the cost of 20 Gy in 5 fractions (1200 Taka)
represents a significant saving compared to the 30 Gy in 10
fractions regimen (2200 Taka). This financial relief could be a
decisive factor for patients and healthcare providers in re-
source-poor settings.

In terms of toxicity, this study found no statistically sig-
nificant differences between the two treatment arms, though
acute esophagitis, nausea, and vomiting were slightly more
prevalent in Arm-A. The observed rate of esophagitis
(41.67%) aligns with previous findings that higher radiation
doses are associated with increased treatment-related toxici-
ties [9, 17]. However, these toxicities were generally mild
(grade 1) and manageable. The prevalence of nausea and
vomiting in this study was also comparable to rates reported in
other studies [9]. Radiation dermatitis, although less frequent,
was observed in a small percentage of patients, again re-
flecting the findings of other research on treatment-related
toxicities [18, 19]. Importantly, the absence of significant
differences in toxicity between the two arms supports the use
of the low-dose regimen as a less burdensome and equally
tolerable option for palliative treatment in advanced NSCLC.

A strength of this study is the use of comparable fractiona-
tion schedules in both groups, enabling a direct comparison of
the efficacy and toxicity between 20 Gy in 5 fractions and 30
Gy in 10 fractions for palliative radiotherapy. Previous re-
search has explored various fractionation regimens, with
several studies demonstrating that 20 Gy in 5 fractions can
provide equivalent symptomatic relief to higher-dose sched-
ules while minimizing toxicity and treatment burden [13, 16].
These studies have highlighted the need to balance symptom
relief with treatment-related side effects, especially in pallia-
tive care, where the main objective is to enhance the patient's
quality of life rather than achieve a cure. The results of this
study align with this evidence, further supporting the use of
low-dose radiotherapy as an effective option for symptom
palliation in advanced NSCLC.

Another significant observation from this study is the sim-

ilar symptomatic response seen in both treatment groups,
irrespective of the radiation dose. This result is in agreement
with previous research, which indicates that both higher and
lower doses of palliative thoracic radiotherapy can provide
comparable symptom relief in patients with locally advanced
lung cancer. [11]. Moreover, studies such as that by [19] and
have shown comparable rates of symptomatic improvement
across different fractionation regimens, lending further sup-
port to the argument for the efficacy of lower-dose schedules
in palliative care. [10].

While the study's results are promising, it is important to
acknowledge certain limitations. The follow-up period in this
study was relatively brief, concentrating mainly on immediate
and short-term outcomes rather than on long-term survival or
quality of life. Future studies should consider extending the
follow-up duration to evaluate the sustainability of symptom
relief and the potential effects of different fractionation
schedules on overall survival. Additionally, while this study
included patients from rural and lower socio-economic
backgrounds, further research could explore the specific
challenges faced by these populations in accessing and ad-
hering to RT, particularly in the context of limited healthcare
infrastructure and financial constraints.

In conclusion, the findings of this study suggest that 20 Gy
in 5 fractions palliative thoracic RT is as effective as the 30 Gy
in 10 fractions dose regimen in providing symptomatic relief
in patients with advanced NSCLC. Given the lower treatment
cost, shorter treatment duration, and similar toxicity profiles,
the 20 Gy in 5 fractions dose regimen represents an attractive
option for patients in resource-limited settings, particularly in
developing countries like Bangladesh. Additional research,
including long-term follow-up studies, is required to assess
the effects of various radiotherapy regimens on survival and
quality of life in this patient population. Nevertheless, this
study contributes valuable evidence to the ongoing discussion
about optimizing palliative care for NSCLC, demonstrating
that low-dose RT can offer substantial benefits to patients
without compromising efficacy or safety.

6. Conclusions

The efficacy of the two palliative thoracic external beam
radiotherapy (EBRT) regimens, Arm A (30 Gy in 10 fractions)
and Arm B (20 Gy in 5 fractions), showed no significant
difference in this study. Despite a slightly higher incidence of
treatment-related toxicities in Arm-A, the differences were
negligible. Given its lower cost and shorter treatment dura-
tion, the 20 Gy in 5 fractions schedule is more suitable for
the context of Bangladesh. However, due to the
non-randomized allocation of patients, there is a potential for
non-uniform distribution between groups. Future research
should focus on randomized trials to confirm these findings
and investigate progression-free survival outcomes.
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