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ORIGINAL ARTICLE

Induction chemotherapy followed by radiation versus
concurrent chemoradiation in supraglottic laryngeal cancer

S Sultana?, A Hossain?, H Saha3, M Rani4

Abstract

Background: Laryngeal cancer is the most prevalent malignancy affecting the
upper aero-digestive tract. The management of locally advanced laryngeal
cancer has transitioned from an initial strategy involving primary surgical
intervention and/or radiotherapy to contemporary multi-modal approaches that
encompass definitive concurrent chemoradiation (CCRT).

Objective: This study aimed to evaluate the effectiveness of concurrent chemo-
radiotherapy and induction chemotherapy followed by radiation in supraglottic
laryngeal carcinoma.

Methods: A Quasi-experimental study was accomplished in the Department of
Radiotherapy of Rajshahi Medical College Hospital, Rajshahi, Bangladesh from
July 2020 to June 2021. Sixty patients were selected purposively with biopsy-
proven squamous cell carcinoma of the supraglottic laryngeal region. Total
patients were divided into two equal groups non- randomly. Thirty Arm-A group
were treated by concurrent chemo-radiotherapy and 30 Arm-B group patients
were treated by induction chemotherapy followed by radiation. Data analysis
was done by using the SPSS version 25.0 program.

Result: In this study, the male to female ratio was 14:1, with a mean age of
55.8%7.7 years in Arm A and 57+6.8 years in Arm B. The overall response rate
was higher in Arm A (80%) compared to Arm B (63.3%), but this difference was
not statistically significant (p=0.251). While functional organ preservation was
achieved in more patients in Arm A (83.3%) than in Arm B (63.3%), this outcome
also did not reach statistical significance (p=0.079). Although toxicities were
more common in the concurrent chemoradiation (CCRT) group, these differences
were not statistically significant, and all toxicities were effectively managed.

Conclusion: Induction chemotherapy followed by radiotherapy is equally
effective as concurrent chemoradiation for patients with locally advanced
supraglottic laryngeal cancer, in terms of local control and preservation of
laryngeal function without any added toxicities and may be reasonable
approach in low resource set-up.
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Introduction

Laryngeal cancer is the most common cancer of
the upper aero-digestive tract.! In Bangladesh,
laryngeal cancer is ranked as the 9th most
common cancer, with 3.4% new cases per year
and 3% deaths per year.2 Squamous cell
carcinomas account for the vast majority of
laryngeal tumors.3  Supraglottis constitutes
approximately one-third of all laryngeal cancers.4
Among laryngeal cancer cases, roughly 29% are
classified as locally advanced according to TNM
staging, encompassing stages III-IVB.5 The

management of laryngeal cancer has long been a
subject of debate. However, it is well-established
that a multidisciplinary approach is essential.6
Combined regimens of chemotherapy and
radiotherapy are increasingly employed as the
primary treatment, as supported by meta analyses
showing a survival benefit.? Concurrent
chemoradiation (CCRT) has emerged as a
promising approach for the treatment of stage III
and IV laryngeal cancer in cases where patients
have intact cartilage and a functional larynx. But
the patients with cartilage destruction or a
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dysfunctional larynx may not be candidates for
organ preservation with CCRT.8 This reflects the
evolving landscape of laryngeal cancer treatment,
aiming to achieve both survival and preservation
of laryngeal function.? Although marginal survival
benefit was found with induction chemotherapy
which was statistically non-significant, but still
induction chemotherapy could be an acceptable
treatment  strategy for locally advanced
supraglottic cancer as 60-90% response rate had
been found in treating locally advanced head &
neck squamous cell carcinoma (LAHNSCC) with
induction chemotherapy with radiation.

Moreover it aids in organ preservation which is
difficult in cartilage destructed laryngeal cancer
with definitive CCRT and also helps in reducing
distant failure which has been emerged more
frequently with definitive CCRT even despite a
good locoregional control.8,10 Three-drug
combination of docetaxel, cisplatin, and
fluorouracil has been found to be superior when
compared to fluorouracil and cisplatin in terms of
larynx preservation (74% vs 58% at 5 year) and
response rate (80% vs 59%).11 70% response rate
had been demonstrated with paclitaxel and
carboplatin doublet with an acceptable laryngeal
preservation by Dietz et al. 2009.12 Although
overall survival was unchanged by the addition of
induction chemotherapy, considering the facts of
organ preservation, less distant failure and non-
inferior OS this study was conducted at our low
resource set-up where it had been very difficult to
enroll patients for definitive CCRT due to high
patients burden. The objective of this study was to
evaluate the effectiveness of concurrent chemo-
radiotherapy and induction chemotherapy
followed by radiation in supraglottic laryngeal
carcinoma.

Methods

During the period from July 2020 to June 2021, a
quasi experimental study was conducted at the
Department of Radiotherapy at Rajshahi Medical
College Hospital. The study focused on sixty
patients who had biopsy confirmed squamous cell
carcinoma of the supraglottic laryngeal region.
These patients were divided into two groups: Arm
A. consisting of 30 individuals, received
intravenous Cisplatin at a dose of 40 mg/m?
weekly for six weeks, concurrent with
radiotherapy of 66 Gray administered in 33
fractions of 2 Gray each via Cobalt 60 External
Beam Irradiation. Arm B, also comprised of 30
patients, underwent induction chemotherapy
involving intravenous Paclitaxel (175 mg/m? given
over 3 hours on day 1) and intravenous
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Carboplatin (administered with an AUC of 6 on
day 1) every three weeks for a total of three cycles.
This was followed by radiotherapy with 66 Gray
delivered in 33 fractions of 2 Gray each using
Cobalt 60 External Beam Irradiation.

Inclusion Criteria

e Patients with histology confirmed locally
advanced laryngeal cancer (stage III to IVB).

* Patients' performance status (ECOG score <
2).

* Patients of age 18 to 75 years of both sexes.

Exclusion Criteria

* Patients with a history of prior radiotherapy to
the head and neck region within the last three
years.

e Initial surgery (excluding diagnostic biopsy) of
the primary site.

e Patients with double primaries.

* Serious concomitant medical illnesses include
severe cardiac disease, uncontrolled diabetes
mellitus, hypertension or renal diseases, and
the COVID-19 pandemic.

Patients were assessed weekly during treatment
and after treatment 4 weekly up to 12 weeks.
Tumor response was evaluated according to the
RECIST 1.1 (Response Evaluation Criteria in Solid
Tumors, version 1.1, 2008. ECOG performance
status was assessed to evaluate the quality of life
of the patients. To assess acute toxicity, the
national cancer institute Common Terminology
Criteria for Adverse Events, v.5.0 was used.!! The
final response and toxicity evaluation was carried
out through clinical examination, functional organ
preservation assessment, and relevant imaging.

Data analysis was performed using the SPSS
(Statistical Package for Social Science) software
program for Windows, version 25.0. The results
were presented through tables, figures, and
diagrams. Microsoft excel had been used for
graph/chart. All reported p-values are two-sided,
and statistical significance was considered at p <
0.05 at 95% confidence interval, determined
through the Chi-square test.

The research protocol received approval from the
Institutional Review Board and the Ethical
Committee of Rajshahi Medical College.

Result

In this study, the mean age of the patients in the
Arm A group was 55.8+7.7 years. and in the Arm-
B group, it was 57.0+6.9 years, with majority of
patients
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(48.33%) fell within the age group of 50-59 years.
Most of the patients (93.3% in both groups) were
male in both groups. Regarding the TNM stage,
stage III, stage IVA and stage-IVB were found in
56.7% vs 60%, 60% vs 36.7% and 6.7% vs 3.3%
patients in Arm A, Arm B. The majority of patients
in both Arms had a tumor category of T3, with 26
patients in this category. The next largest group
had a T4a category, with 24 patients. A total of 42
patients across both arms were node-positive,
while 18 were node negative. The most common
histological finding in both arms was poorly
differentiated squamous cell carcinoma, with 29
patients presenting with this type. ECOG
performance status was almost equally distributed
in both the groups between PS 0-2 (Table I).

Table I

Disease characteristics of the patients
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Table II
Distribution of presenting symptoms
Symptoms Arm A Arm B p-value
N % n %
Hoarseness of voice 26 86.7 24 80 0.488
Dysphagia 8 267 5 16.7 0.347
Neck node 22 73.3 20 66.7 0.573
Referred otalgia 1 3.3 2 6.7 0.553
Others 1 33 2 6.7 0.553

Characteristics Arm-A Arm-B p-value
Mean age 55.8+7.7 57.0+6.9 >0.05
Male 28 28
Sex Female 2 2 >0.05
T1 2 2
T2 2 3
T stage T3 13 13 >0.05
T4a 13 9
T4b 0 1
NO 8 10
N1 12
N stage N2 8 12 >0.05
N3 2 0
Stage-III 17 18
Stagegroup Stage-IVA 11 11 >0.05
Stage-IVB 2 1
Well differentiated 9 6
Differentiation Moderately
differentiated 7 9 >0.05
Poardy differentiated 14 15
0 10 11
ECOGPS 1 9 6 >0.05
2 11 13

After 12 weeks, complete clinical response was
observed in 80% of patients in Arm-A and 63.3%
of patients in Arm-B. Partial clinical response
occurred in 20% of Arm-A patients and 36.6% of
Arm-B patients (Figure 1).
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Figure 1: Overall response after 12 weeks

When considering the TNM stage analysis, it is
noteworthy that the majority of patients in stage
III demonstrated a complete response, with 94.1%
in Arm-A and 66.7% in Arm-B (Table III).

Table III

Response of primary tumor as per TNM stage

Hoarseness of voice (86.7% in Arm-A and 80% in
Arm-B) was  the commonest symptoms
experienced by the patients in both groups.
Dysphagia was present in 26.7% of Arm-A and
16.7% of Arm-B patients. Neck node enlargement
occurred in 73.3% of Arm-A and 66.7% of Arm-B
patients. Otalgia was reported by 3.3% in Arm-A
and 6.7% in Arm-B. Cough or haemoptysis was
observed in 3.3% of Arm-A and 6.7% of Arm-B. No
statistically significant differences in presenting
symptoms were found between the two groups
(p>0.05) (Table II)

Respondents TNMstage Complete  Partial pvalue
Tesponse  response
n % n %
AmA (=17) I 16 %41 01 59
AmB =18 12 667 06 333 0042
AmA r=11) VA 08 727 03 273
AmB(Fl]) 07 633 O4 367 >005
AmA =) VB 0 00 02 67
AmBrEl) 0 00 Ol 33 >005

[* Significant]

n the final follow-up, functional larynx was
present in 83.3% of patients in Arm-A and 63.3%
in Arm-B. Hoarseness of voice was a common
issue, affecting 60% of patients in both arms.
Normal voice quality or speech was observed in
30% of patients in Arm-A and 23.3% in Arm-B. A
small proportion of patients, 10% in Arm-A and

30% in Arm-B, had a whispering voice.
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Swallowing ability was generally retained, with
86.7% in Arm-A and 80% in Arm-B able to
swallow, while 13.3% in Arm-A and 20% in Arm-B
experienced difficulties with swallowing. Before
initiating treatment, tracheostomy tubes were
present in 36.7% of patients in Arm-A and 40% in
Arm-B. During treatment, only 1 patient in Arm-A
required emergency tracheostomy. Following
treatment, 10% of patients in Arm-A and 20% in
Arm-B remained tracheostomy-dependent (Table

v).

Table IV
Treatment response according to functional outoome
Functional outoome Am AmB pvalue
n % n %
Status of laryrix
Functional laryrix 25 833 19 633 0.566
Voice quality speech
Narmal voice 9 30 7 233 0.153
Hoarseness of voice 18 60 14 467
Whisper 3 10 9 30
Swallowing
Able to swallow 26 86.7 24 8 0488
Dificulty in swallowing 4 133 6 20
Persistent tracheostomy
Pretreatment
tracheostomy 11 367 12 40 0.078
Treatment
tracheostamy 1 33 0 0
Post-tracheostormy 3 10 6 20
No Tracheostamy 15 50 12 40

In terms of acute toxicities, the majority of
patients in both arms experienced Grade I and II
While
significance, it's worth noting that toxicities were

toxicities. there was no statistical
more common in Arm A compared to Arm B.
Importantly, no Grade IV toxicities were observed

in any patient in either group (Table V)
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Table V
Overall toxicity assessment in two groups
Toxicty  Grade  AmA ArmB pvalue
n % n %
GL 8 267 9 30
Anaemia G2 3 10 6 20 0.765
G3 2 6.7 2 6.7
Gl 13 433 10 333
Oralmuioositis 62 12 40 10 333 0923
G3 2 6.7 1 33
Gl 10 333 10 333
Skin reaction G2 7 233 8 26.7 0944
G3 3 10 4 133
Gl 7 233 4 133
Vomiting G2 6 20 5 167 0882
G3 1 33 1 33
GI 4 33 3 10
Diarthoea G2 3 10 2 6.7 062
G3 0 0 0 0
Gl 4 133 4 133
Weight loss G2 3 10 4 133 0.808
G3 0 0 0 0
Gl 3 10 6 20
Nephrotoxicty G2 2 67 5 167 0851
G3 1 33 1 33
Gl 6 20 9 30
Dysphagia ® 5 167 7 233 093
G3 2 67 2 67
Aspiration Gl 2 67 2 67
pneumonia G2 1 33 2 67 0.716
G3 2 67 1 33
GI 2 6.7 2 6.7
Layngealosdema G2 1 33 2 67 0667
G3 1 33 0 0
Discussion

In this study, the mean age of diagnosis was 56.4
years, with a majority of patients falling in the 50
to 59 age group. This age distribution may be
attributed to weakened immune systems and
genetic repair mechanisms in older individuals.
reported in
previous studies.!3,14 The male-female ratio in this
study was 14:1, consistent with findings from

Similar age distributions were

another study in Bangladesh.!5-17 In contrast,
Western countries often have a ratio of 5-6:1,
possibly due to factors like smoking and alcohol
consumption among females.# Numerous studies
have established a correlation between smoking,
alcohol, and larynx cancer development.16.17 While
alcohol is common in the Western world, tobacco
leaf/jorda is prevalent in our
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region.iol/  Although  poorly  ditterentiated
squamous cell carcinoma is far less than well
differentiated and moderately differentiated
variety,18 in this study the major histologic grade
was poorly differentiated (48.3%). Some studies
had demonstrated about the high prevalence of
poorly differentiated squamous cell cancer.1® In
terms of response to treatment in both groups,
concurrent chemotherapy yielded an 80%
complete response and a 20% partial response,
while induction chemotherapy followed by
radiotherapy resulted in a 63.3% complete
response and a 36.7% partial response. These
findings were consistent with those reported by
Rana et al. in 2020.20 and Das et al. in 2021 but
Dietz et al. 2009 demonstrated a bit lower rate of
overall response (70%) with induction
chemotherapy using paclitaxel cisplatin doublet
followed by radiotherapy.2! The dominance of
stage- could be the reason for lower response
rate.!2 Another possible reason for higher
response rate in the current study would be the
fewer sample size as highest amount of response
rate was observed with docetaxel, cisplatin, 5-FU
regimen in phase-3 RCT.11 When analyzing this
response, the study also examined the
relationship between the performance status of
patients and the TNM staging of the tumor. Stage
III patients demonstrated a better complete
response, with rates of 94.1% in Arm-A and 60%
in Arm-B, respectively. Responses in stages IVA
and IVB in both groups were less convincing.
Partial responses displayed a similar distribution
in stage III and stage IV in both groups. These
results align with previous research.2223 At the
final follow-up, functional larynx preservation was
achieved in 83.3% of patients in Arm-A and
63.3% in Arm-B, which aligned with the results of
previous studies.112425 Voice quality did not
significantly improve after treatment, with 30% of
patients in Arm-A and 23.3% in Arm-B having
normal speech. Hoarseness persisted in 60% and
46.7% of patients in Arm-A and Arm-B,
respectively. Some patients in both groups
experienced minor swallowing difficulties, with
rates of 13.3% in Arm A and 20% in Arm B. These
results were consistent with findings from other
studies.27 One of the major drawback is
concerned about induction chemotherapy is
treatment related mortality. 5% incidence of
treatment induced mortality in the sequential arm
compared to 0% in the CCRT arm had been seen
in the phase 3 clinical trial named 'DeCIDE.26 But
in this study none of patient had experienced
treatment related death. Toxicities were similar
between two groups. The most notable toxicities
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1n both groups included oral mucositis and sKin
reactions, while anemia and dysphagia were not
uncommon. This study employed a non
randomized sampling technique and faced
limitations such as the inability to perform MRI of
the head-neck region due to financial constraints
and the use of conventional radiation planning.
Additionally, the study was conducted at a single
hospital with a relatively small sample size, which
may limit the generalizability of the results to the
broader community.

Conclusion

indicate that concurrent
chemotherapy
followed by radiation are comparably effective in
the treatment of supraglottic laryngeal carcinoma.
Additionally, the functional outcomes and
immediate toxicity levels associated with both
treatment approaches appear to be quite similar.
These results suggest that both strategies can be
considered as viable options for managing this
particular form of laryngeal carcinoma, offering
flexibility in  treatment selection without
significantly compromising
effectiveness or immediate patient outcomes.

The study findings

chemoradiation and induction

treatment
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