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inclusion criteria were patients with the age of 18–70  years, 
Eastern Cooperative Oncology Group performance status  ≤2, 
adequate bone marrow, liver, and renal function measured with 
blood tests, no previous history of treatment of cancer or any 
other coexisting primary malignancy, no evidence of distant 
metastases by clinical, radiological, or cytohistopathological 
examination and without any severe systemic comorbidity. 
The study protocol was approved by the Institutional Ethics 
Committee, and written informed consent was obtained from 
all the study participants.
Study technique
Participants fulfilling the above criteria received concomitant 
chemoradiation. Radiotherapy was administered as external 
beam radiotherapy to a dose of 70 Gray  (Gy) in 35 fractions 
over  7  weeks by a megavoltage beam utilizing tele‑Cobalt‑60. 
Concurrent cisplatin of dose 40  mg/m2 was given weekly 
with adequate prehydration. Then, with patients receiving the 
treatment were distributed in two arms: Arm‑A patients having 
age  ≤40  years and Arm‑B patients having age  >40  years, and 
the two arms were assessed for treatment outcome. The sample 
size of this study was 61  (Arm‑A –26; Arm‑B –35). Pretreatment 
and posttreatment data were collected in case record forms which 
included history taking, detailed clinical examination, radiological 
assessment  (contrast‑enhanced computed tomography  [CECT] 
scan of head and neck and chest X‑ray posteroanterior view), 
cytology (histopathology or fine‑needle aspiration), and laboratory 
investigations (complete blood count, liver function test, and 
renal function test).
The primary study endpoint was tumor response, assessed 
by response evaluation criteria in solid tumors  (RECIST) 
guideline  (version  1.1) regarding complete response  (CR), 
partial response  (PR), progressive disease, and stable 
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Abstract
Background: Evidence suggests that older patients with oral cavity and oropharyngeal cancers may behave differently from their younger peers. Aim: The 
aim of this study is to determine if there is difference in responses, survival, and toxicities between young patients (≤40 years of age) with oral cavity and 
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Older patients (>40 years) experienced more acute mucositis and xerostomia (P < 0.5); although not statistically significant, more acute skin and pharynx 
toxicities were also observed in this group. Higher late salivary gland toxicity (P < 0.5) was also seen in older patients; however, disease‑free survival and 
progression‑free survival were found to be similar in both groups. Conclusions: Older patients with locally advanced oral cavity and oropharyngeal cancers 
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Introduction
Oral cancer is a major problem in the Indian subcontinent 
where it ranks among the top three types of cancer in the 
country.[1] Indiscriminate use of tobacco in its various forms, 
alcohol drinking, betel nut chewing, poor dental care, poor 
diet, and human papillomavirus  (HPV) is the most common 
risk factors for oral cancer.[2,3] There has also been a recent rise 
in cases of oropharyngeal cancer linked to infection with HPV. 
Nearly 60% of newly diagnosed patients present with locally 
advanced, but nonmetastatic disease.[4] In case of resectable 
disease, radical surgery is combined with postoperative 
radiation or chemoradiation though this is often associated 
with cosmetic and functional impairment affecting the quality 
of life. Concurrent chemoradiation therapy is the current 
standard of care for patients with locally advanced, unresectable 
squamous cell carcinoma of the oral cavity and oropharyngeal 
cancers.[4] Verschuur et al. differentiated between young and old 
patients with head‑and‑neck cancers as young  (≤40  years) and 
old  (>40 years).[5]

The effort of this study is to determine if there is difference 
in responses, survival, and toxicities between young 
patients  (≤40  years of age) with locally advanced oral cavity 
and oropharyngeal cancers and older patients  (>40 years of age) 
treated with concurrent chemoradiation.
Materials and Methods
Participants
In this prospective, observational, open‑labeled, and 
comparative study done at Radiotherapy outpatient department 
of a tertiary care teaching hospital from January 2013 to August 
2014, patients, with histologically proven locally advanced 
squamous cell carcinoma of oral cavity and oropharynx who 
were deemed unresectable, were eligible in this study. The 
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disease  (SD). Secondary endpoints were acute and delayed 
organ toxicities and disease‑free survival and progression‑free 
survival (DFS and PFS). During radiotherapy, weekly toxicity 
assessment was done by clinical status, laboratory investigations, 
and radiological test  (if required) and graded according 
to (radiation therapy oncology group  (RTOG)/European 
organization for research and treatment of cancer) acute and 
chronic radiation morbidity criteria and Common Terminology 
Criteria for Adverse Events version 4.0  (CTCAEv4). To assess 
DFS and PFS, the patients were followed up thereafter at 
2‑monthly intervals until the end of the study with clinical 
examination and CECT scan of the head and neck done 
6 monthly or before in patients with suspicion for recurrence. 
Locoregional recurrence was proven by biopsy.
Treatment technique
Patients were positioned in supine position with the neck 
extended and immobilized with the help of headrest 
and thermoplastic immobilization mask. Conventional 
two‑dimensional treatment planning was done with the help 
of anatomical bony landmarks. A  bite block was used in case 
of oral tongue and floor of the mouth cancer to depress the 
tongue away from the palate. Wherever, applicable primary 
disease site and its draining echelon group of lymph nodes 
were encompassed with parallel‑opposed radiation portals with 
separate fields for low neck nodal irradiation.
The dose was prescribed at the center of interfield distance in 
lateral, parallel‑opposed field and at depth of 3  cm in case of 
direct anterior field used for lower neck treatment. “Off cord” 
field was practiced for all patients after 45 Gy. If any residual 
neck disease were left beyond the 45 Gy dose cutoff, tangential 
radiation portals were used for boosting. For lesions involving 
the skin or tracheostomy tube stoma, boluses were used to 
increase the superficial skin dose. Any type of treatment 
interruptions resulting from treatment toxicities was calculated 
using the biological equivalent dose  (BED).
Statistical analysis
Statistical analysis was done using SPSS version  16. The 
t‑test/Chi‑square/Fisher‑exact test was used for comparing 
baseline profiles, the response rates, and toxicities among patients 
of two treatment arms, with P < 0.05 as statistically significant. 
DFS was measured from the date of declaration of CR to the 
date of first relapse  (locoregional or distant metastasis) or death. 
PFS was measured from the date of declaration of PR or SD 
to the date of first progression or death. The DFS and PFS 
were determined using the Kaplan–Meier survival analysis with 
log‑rank test for comparing the DFS and PFS.
Results
A total of 63  patients were assessed for eligibility for the 
study. Out of these, 61  patients were allocated to treatment 
after exclusion. Then, the patients were distributed into two 
arms  – Arm‑A  (n  =  26) with patients’ age of  ≤40  years and 
Arm‑B  (n  =  37) with patients’ age of  >40  years  [Figure  1]. 
Baseline profiles of both groups were comparable regarding 
sex distribution, pretreatment hemoglobin level, performance 
status, stage, and primary site. Comparison of demographic 
profiles among different treatment arms showed no statistically 
significant difference  (P  >  0.05 signifies statistically 
nonsignificant)  [Table 1].

Response evaluation
A total of 61 patients were evaluated for response at stipulated 
6–8  weeks posttreatment using RECIST criteria version  1.1. 
The overall response rate  (CR  +  PR) was equivalent in 
both groups  (80.76% in Arm‑A and 74.28% in Arm‑B) with 
statistical analysis showing no significant difference in response 
rates between the two arms  (P  =  0.93)  [Table  2].
On subgroup analysis, there was no statistically significant 
difference in overall response rate  (CR  +  PR) between two 
arms in the oral cavity and oropharyngeal cancers with 
P values of 0.99 and 0.42, respectively  [Table  3].
Comparison of toxicity profile
Combined acute Grade  2 and Grade  3 mucositis was 38.46% 
and 71.42% in Arm‑A and Arm‑B, respectively  (P  =  0.041) 
whereas Grade  2 acute salivary gland toxicity was 34.61% 
and 60%, respectively,  (P  =  0.025) which shows there were 
statistically significant higher mucositis and acute salivary 
gland toxicity in Arm‑B, i.e.,  in patients with age of >40 years. 
Furthermore, there was more acute pharynx toxicity noted in 
patients of age  >40  years, combined Grade  2 and Grade  3 
toxicity being 42.31% and 68.57%, respectively, in Arm‑ A and 
Arm‑B, respectively  (P = 0.025). The skin toxicity assessed by 
RTOG acute morbidity scoring shows a higher percentage of 
older patients getting Grade  2 and Grade  3 toxicity; however, 
it has not been found to be statistically significant  [Table 4].
Among the late toxicities assessed by RTOG late morbidity 
scoring, statistically significant higher toxicity in older age 
group has only been noted for xerostomia where combined 
Grades 2 and 3 toxicity is 45.46% and 82.75%, respectively, 
in Arm‑A and Arm‑B with P = 0.018  [Table  5].
There was a statistically insignificant difference between 
younger and older age group patients regarding vomiting and 
diarrhea using CTCAEv4.
Survival analysis
With a mean follow‑up of 11.1  months, DFS seen for 
those who underwent CR was similar to both groups of 
patients  [Figure  2]. PFS has been derived for patients who 
underwent PR or SD at the end of the treatment. With a mean 
follow‑up of 9.2  months, PFS was observed to be similar to 
both groups  [Figure 3].
Discussion
Existing literature suggests that older patients with oral cavity 
and oropharyngeal cancers may behave differently from their 
younger peers. One theory that partially explains the increasing 
incidence of cancer in the elderly is the prolonged exposure 
to the environmental factors such as tobacco or alcohol in the 
setting of immunosenescence.[6] This differential in exposures and 

Figure 1: Flowchart for study design
Figure 2: Comparison of disease-
free survival using the Kaplan–Meier 
curve
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immunosenescence may lead to biological differences in the solid 
tumors that develop in older patients compared with their younger 
peers.[7] These biological differences could lead to differences in 
the way tumors respond to antineoplastic therapy. There are studies 
which  have claimed that these cancers in younger patients are 
more aggressive than in older patients and on the basis of which 
more aggressive therapy should be advocated.[8‑11] On the contrary, 
there had been several other studies by von Doersten et  al.,[12] 
Funk et al.,[13] and Gilroy et al.[14] who have found a significant 
difference in the overall survival in favor of younger patients. 
However, there is evidence in contrast to the above studies which 
have not reported any significant difference between the two 
groups.[15‑17] Hence, the question as to whether age has a significant 

impact or not on treatment outcomes still remains unanswered. 
Verschuur et  al. performed a matched control study describing 
the outcome of 185 previously untreated head‑and‑neck cancer 
patients <40 years of age treated at the Princess Margaret Hospital, 
Toronto, Ontario, Canada, between 1958 and 1992.[5] The young 
patient group was compared with a control group older patients 
(>40 years of age) which were selected randomly from an entire 
cohort of patients  (n  =  10,072) and matched for site, sex, and 
date of presentation. The 5‑year, cause‑specific survival in both 
groups was not statistically different (72% vs. 68%, P = 0.91). 
It concluded that young patients do not have a worse prognosis 
than a matched older patient group in this case–controlled study. 
Similar results were reflected in our study too where no significant 
difference in DFS and PFS has been observed in young and older 
groups of patients. However, evidence suggests that older patients 
may experience worse toxicity[18,19] especially with treatment 
intensification as has also been reported in our study. There had 
been more acute mucositis, xerostomia, and late salivary gland 
toxicity observed in older cohort of our study. Despite higher 
toxicities in older age group, the patients could cope remarkably 
with adequate supportive interventions without much treatment 
breaks.

Table 1: Baseline profile comparison
Arms P

Arm‑A 
Age ≤40 years  (n=26), n  (%)

Arm-B 
Age >40 years  (n=35), n  (%)

Sex
Male 23  (88.46) 30  (85.71) 0.38
Female 3  (11.53) 5  (14.28)

Hemoglobin  (gm %)
≤10 7  (26.92) 10  (28.57) 0.44
>10 19  (73.07) 25  (71.42)

Mean±SE 10.5±0.414 10.19±0.357
ECOG

ECOG 1 18  (69.2) 25  (71.42) 0.42
ECOG 2 8  (30.76) 10  (28.57)

Primary site
Oral cavity 20  (76.92) 26  (74.28) 0.40
Oropharynx 6  (23.07) 9  (25.71)

AJCC stage
III 10  (38.46) 11  (31.42) 0.84
IVA 9  (34.61) 14  (40)
IVB 7  (26.92) 10  (28.57)

Primary site of oral cavity and oropharynx with stage
Oral cavity

AJCC Stage III 7  (35) 8  (30.76) 0.88
AJCC Stage IVA 7  (35) 11  (42.30)
AJCC Stage IVB 6  (30) 7  (26.92)

Oropharynx
AJCC Stage III 3  (50) 3  (33.33) 0.73
AJCC Stage IVA 2  (33.33) 3  (33.33)
AJCC Stage IVB 1  (16.66) 3  (33.33)

Age  (years) distribution among the patients included in the study
Age  (years) Number of patients  (n=61), n  (%)
21-30 2  (3.28)
31-40 24  (39.34)
41-50 6  (9.83)
51-60 19  (31.15)
61-70 10  (14.28)
ECOG=Eastern Cooperative Oncology Group, SE=Standard error

Table 2: Response assessment
Response Arms P

Age ≤40 years 
(n=26), n  (%)

Age >40 years 
(n=35), n  (%)

CR 15  (57.69) 18  (51.43) 0.93
PR 6  (23.07) 8  (22.85)
SD 3  (11.54) 5  (14.28)
PD 2  (7.69) 4  (11.43)
CR=Complete response, PR=Partial response, SD=Stable disease, PD=Progressive 
disease
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Hence, with the caveats of relatively small sample size and 
limited follow‑up, our study has shown that younger patients 
with oral cavity and oropharyngeal cancers have similar 
survival and treatment response as their older counterparts, 
although treatment‑related toxicities such as acute and late 
salivary gland toxicity, acute mucositis, and acute pharynx 
toxicity were higher in case of older patients.

Conclusions
With current treatment modalities, older patients with locally 
advanced oral cavity and oropharyngeal cancers have similar 
response rates and survival as compared to their younger 
counterparts but may experience higher treatment‑related 
toxicities compared with their younger peers. Further studies 

Table 3: Response assessment according to primary site
Comparison of response according to primary site

Primary site Response Arms P
Age <40 years  (n=26), n  (%) Age >40 years  (n=35), n  (%)

Oral cavity CR 10  (38.46) 15  (42.85) 0.99
PR 5  (25) 6  (23.07)
SD 3  (15) 4  (15.38)
PD 2  (10) 3  (11.53)

Oropharynx CR 5  (83.33) 3  (33.33) 0.42
PR 1  (16.66) 2  (22.22)
SD 0 1  (11.11)
PD 0 1  (11.11)

CR=Complete response, PR=Partial response, SD=Stable disease, PD=Progressive disease

Table 4: RTOG acute toxicities
Arms P

Age <40 years (n=26), n  (%) Age >40 years (n=35), n  (%)
Mucous membrane

Group 1 16  (61.53) 10  (28.57) 0.041
Group 2 8  (30.77) 19  (54.28)
Group 3 2  (7.69) 6  (17.14)

Salivary gland
Group 1 17  (65.38) 14  (40) 0.025
Group 2 9  (34.61) 21  (60)

Pharynx
Group 1 15  (57.69) 11  (31.43) 0.025
Group 2 10  (38.47) 20  (57.15)
Group 3 1  (3.84) 4  (11.42)

Skin
Group 1 21  (80.76) 23  (65.71) 0.22
Group 2 5  (19.23) 9  (25.71)
Group 3 0 3  (8.57)

Acute larynx
Group 0 17  (65.38) 18  (51.42) 0.30
Group 1 6  (23.07) 10  (28.57)
Group 2 3  (11.53) 7  (20)

RTOG=Radiation therapy oncology group

Table 5: RTOG late toxicities
Group P

Age <40 years (n: 26‑4=22), n  (%) Age >40 years (n: 35‑6=29), n  (%)
Skin

Group 0 17  (77.27) 19  (65.52) 0.36
Group 1 5  (22.73) 10  (34.48)

Subcutaneous tissue
Group 0 17  (77.27) 19  (65.52) 0.39
Group 1 5  (22.73) 8  (27.59)
Group 2 0  (0.00) 2  (9.09)

Mucous membrane
Group 0 17  (77.27) 21  (72.41) 0.69
Group 1 5  (22.73) 8  (27.59)

Late salivary gland
Group 1 12  (54.54) 5  (17.24) 0.018
Group 2 8  (36.36) 20  (68.96)
Group 3 2  (9.1) 4  (13.79)

RTOG=Radiation therapy oncology group
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with larger sample size and longer follow‑up period are 
required for establishing this observation.
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Letter to the Editor
Pazopanib use preceding curative surgery in 
low rectal gastrointestinal stromal tumors after 
imatinib failure: A case report
DOI: 10.4103/sajc.sajc_183_18
Dear Editor,
Imatinib in neoadjuvant setting has shown improved outcomes 
in gastrointestinal stromal tumors  (GISTs), especially when 
considered for longer duration.[1] Implementation of the same 
strategy to improvise resectability, sphincter preservations, and 
disease‑free survival outcomes in rectal GIST was published 
from our center.[2] Sunitinib in the second line and regorafenib 
in the third line are the approved agent for the treatment of 

imatinib‑resistant or intolerant advanced GIST and imatinib 
followed by sunitinib failure/intolerant advanced GIST, 
respectively.[3,4] Pazopanib was shown to have efficacy in 
sunitinib intolerant or failure patients after imatinib use.[5‑7] 
Toxicities and cost of sunitinib/regorafenib may hinder the use 
of these agents, especially in resource‑limited settings of India.
Surgical resection of GIST after failure of imatinib but clinical 
benefit with the use of sunitinib has been explored.[8,9] However, 
there are no prospective studies in neoadjuvant setting on the use 
of agents other than imatinib when it has failed or it is intolerable. 
We report an imatinib nonresponsive case of locally advanced 
rectal GIST who could undergo sphincter‑preserving R0 resection 
after the use of pazopanib. A patient could not afford sunitinib or 
regorafenib and was not willing for exenterative surgery.

(Continue on page 56...)
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