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INTRODUCTION

Squamous cell carcinoma of the head neck is predominantly 
a locoregional disease and the primary treatment methods 
are radiotherapy and surgery. Nonetheless, even the most 
eff ective radiotherapy regimens result in local control rate 
of 50-70% and disease-free survivals (DFS) of 30-40%. 
The aim of therapy in the treatment of locoregionally 
advanced squamous cell carcinomas of head and neck 

Radical treatment of locally advanced head 

and neck cancer with concurrent chemo 

radiation-cisplatin versus carboplatin: 

A randomized comparative phase III trial

are cure, organ preservation, control the morbidities 
associated with therapy, and improvement in quality 
of life.

Concurrent chemoradiation with cisplatin has become a 
standard approach for organ function preservation for 
resectable disease (where surgery followed by radiotherapy 
give same result) and for definitive management of 
unresectable head and neck squamous cell carcinoma[1-3] 
not only to increase locoregional control but also decrease 
distal failure.

Carboplatin, though a platinum group of drug, is generally 
well tolerated than cisplatin. The favorable toxicity profi le 
and similar mechanisms of action make it tempting to 
substitute carboplatin for cisplatin. But, till date there are 
no studies that compare the response and toxicity patt ern 
between the two drugs used as radio sensitizer.
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Context: Concurrent chemoradiation with cisplatin is a standard approach for definitive management of locally advanced head and 
neck squamous cell carcinoma (LAHNSCC). Carboplatin, though a platinum group of drug, is generally well-tolerated compared 
to cisplatin. Aim: The aim is whether carboplatin can be a substitute of cisplatin with equivalent response and with less toxicity 
profile. Settings and Design: Single institutional prospective randomized phase III study. Materials and Methods: Between January 
2011 and August 2012, 100 patients LAHNSCC with normal comorbidities were included. The patients in Arm A received injection 
carboplatin (AUC 6) 3 weeks along with external beam radiotherapy (EBRT) dose 66-70 Gy in conventional fractionation and Arm B 
received injection cisplatin (100 mg/m2) 3 weeks with same EBRT schedule. Detailed clinical examination along with biopsy for residual 
or recurrent disease, CT scan of head and neck were done to assess the response, toxicities, and disease-free survival (DFS) in follow-up. 
Statistical Analysis Used: SPSS version 17 used for statistical calculation. For categorical variables, Chi-Square and Fisher Exact tests 
were used. For continuous variables, independent samples t test were used with 95% CI. Kaplan-Meier survival analysis was used for 
comparing the DFS. Results: Overall response rate (CR + PR) were 76.9% in Arm A and 63.6% in Arm B (P = 0.06, non-significant). 
Statistically significant acute skin (P = 0.003), mucosa (P = 0.003), and upper GI (P = <0.0001) toxicities were found more in cisplatin 
arm compared to carboplatin arm except acute haematological toxicities. Conclusions: It can be concluded that carboplatin is 
non-inferior in response with statistically significant less toxicities when compared with cisplatin.
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The aims and objectives of this study are to compare the 
effi  cacy of radiation with either carboplatin or cisplatin 
and to assess toxicities and DFS in locally advanced head 
and neck cancer.

MATERIALS AND METHODS

From January 2011 to August 2012, 100 patients with 
LASCCHN were initially enrolled for inclusion in the study. 
Eligibility criteria were patients with (i) age more than 
18 years up to 65 years, (ii) Histologically confi rmed primary 
squamous cell carcinoma of head and neck (excluding 
nasopharyngeal and oral cavity cancer), (iii) patient should 
have stage III or non-metastatic stage IV (any T, N 1-3, M0, 
or T3-4, N0M0), (iv) patient should have ECOG performance 
status ≤2, (v) all patients must be medically suitable for 
concurrent chemo radiotherapy, (vi) no previous history 
of treatment of cancer, (vii) patient must sign informed 
consent prior to study entry, (viii) routine blood reports 
like complete hemogram, renal function test (Creatinine 
clearance ≥50 ml/minute), and liver function test within 
normal range. Ten patients were left out of study after 
failing the eligibility criteria. The remaining 90 patients 
were randomized for study; in ratio of 1:1 allocation using 
computer-generated random numbers. The accruals of all 
patients were completed within the stipulated 6 months 
after initiation of study. Another 7 patients were left out of 
study, 2 (n = 2) of whom failed to comply with the treatment 
guidelines due to socioeconomic conditions, another 2 died 
within the study period due to cerebrovascular accidents 
not completing the treatment (n = 2), and remaining 
3 voluntarily left the study (n = 3). So at the end of study, 
only 83 patients were eligible for analysis with 39 patients 
in Arm A (carboplatin-containing chemoradiation) and 
44 patients in Arm B (cisplatin-containing chemoradiation). 
Before the inception of the study, an application was 
submitted to the Institutional Ethics Committee (IEC). 
IEC, after proper scrutiny and detailed deliberation, 
approved the research proposal.

Patients were randomly assigned in two diff erent arms. 
Patients in Arm A received external beam radiotherapy (EBRT) 
with dose of 66-70 Gy in 1.8-2 Gy/fraction, single fraction 
per day, 5 fractions per week, along with injection 
carboplatin (Dose AUC 6 on Day 1, Day 22, and Day 43) 
and in Arm B patients received 66-70 Gy EBRT in 1.8-2 Gy/
fraction, single fraction per day, 5 fractions per week, along 
with injection cisplatin (Dose 100 mg/m2 on Day 1, Day 22, 
and Day 43).

RADIOTHRERAPY

EBRT was given using megavoltage equipment with 
Cobalt-60, energy 1.17 Mev, 1.33 Mev (average 1.25 MeV). 

The minimum Source-Surface Distance (SSD) was 80 cm. All 
patients received pre and post radiation dental check-up. 
Parallel opposed radiation portals with separate fi elds for 
low neck nodal irradiation were given and off -cord fi eld 
placed after 45 Gy with standard immobilization technique 
and conventional 2-D treatment planning.

AFTER COMPLETION OF 
TREATMENT

Interpretation of response and DFS
Patients were followed-up, fi rst at 6-8 weeks after completion 
of treatment and thereafter, at 1-3 monthly intervals based 
on detailed ENT examination and contrast-enhanced 
CT scan of head and neck. Biopsy was taken from any 
suspicious clinical and/or radiological residual disease 
of primary site and/or nodal area. Patients were then 
categorized as per RECIST criterion[4] as having complete 
response (CR), partial response (PR), stable disease (SD), 
and progressive disease (PD).

Radiation-induced toxicity - acute and late toxicity
Patients were evaluated for toxicity weekly during radiation 
and thereafter in each follow-up and graded according to the 
RTOG Acute and Chronic Radiation Morbidity Criteria.[5] 
Toxicities that appeared after 6 months are regarded as 
late toxicity and if they occurred during treatment or up to 
6 months following treatment are regarded as acute toxicity.

Statistical analysis
Statistical analysis was done using SPSS version 17. For 
categorical variables, Chi-Square and Fisher Exact tests 
were used, while for continuous variables, the mean and 
SD were compared using independent samples t test with 
95% CI. All tests were 2-tailed and P < 0.05 were taken as 
signifi cant. Kaplan-Meier survival analysis with Log rank 
test was used for comparing the DFS.

RESULTS

Baseline profi les i.e., distribution of patients and tumour 
characteristics in terms of age distribution, sex distribution, 
creatinine clearance, performance status, primary 
site [Table 1], tumour (T) status, nodal (N) status, stage 
were similar in the two groups.

Table 1: Site specifi c occurrence

Primary site Group

Concurrent carboplatin 
with RT (n=39)

Concurrent cisplatin 
with RT (n=44)

Oropharynx 19 48.72% 20 45.45%
Larynx 11 28.21% 12 27.27%
Hypopharynx 9 23.08% 12 27.27%
P=0.906
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The average age in Arm A (n = 39) was 53.5 ± 1.5 years (range 
29-65 years), while for patients in Arm B (n = 44) the average 
age was 52.0 ± 1.3 years (range 33-65 years), P = 0.441. 89.74% 
of patients in Arm A and 86.36% patients in Arm B were 
males, P = 0.743.

Response evaluation
The response assessment was evaluated at 8 weeks 
post-treatment using RECIST criteria. Overall response 
rate (CR + PR) were 76.9% in Arm A and 63.6% in Arm B.

Chi-Square test analysis showed non-signifi cant statistical 
difference in response rates between the 2 treatment 
arms [Table 2].

Comparison of toxicity profi le
The acute grade 2 and grade 3 skin toxicity assessed by 
RTOG Acute Morbidity Scoring were signifi cantly high 
in cisplatin arm than carboplatin arm (grade 2 31.82% vs. 
10.26% and grade 3 22.73% vs. 15.38) which is statistically 
significant (P = 0.003). Combined grade 2 and grade 3 
mucositis were 25.64% and 65.9% in Arm A and Arm B, 
respectively, (P = 0.003) i.e., radiation along with cisplatin was 
associated with increased skin toxicity and mucositis. Acute 
grade 2 salivary gland toxicity (XEROSTOMIA) was 40.9% 
and 33.33% in Arm A and Arm B, respectively (P = 0.450). 
Combined acute grade 2 and grade 3 nausea and vomiting 
70.46% were in the cisplatin arm and 12.82% in the 
carboplatin arm. RTOG acute haematological toxicity grade 2 
and grade 3 were more commonly seen in carboplatin arm 
than cisplatin arm [Table 3].

Combined late grade 2 and grade 3 skin toxicity were 10.26% 
and 56.82% in Arm A and Arm B, respectively, (P = < 0.0001) 
and grade 1 mucosal toxicity were 25.64% and 50% in Arm A 
and Arm B respectively (P = 0.031). Combined late grade 2 and 
grade 3 salivary gland toxicity (XEROSTOMIA) were 20.51% 
and 31.82% in Arm A and Arm B, respectively (P = 0.647) 
i.e., radiation along with cisplatin was associated with 
increased late skin and mucosal toxicity [Table 4].

With a mean follow-up of 12.7 months, the DFS using 
Kaplan-Meier survival analysis was comparable and 
not statistically different in carboplatin arm when 
compared with standard cisplatin arm. Log rank test 
P = 0.456 [Tables 5-7 and Figure 1].

DISCUSSION

Locally advanced head and neck cancer is usually 
associated with a poor prognosis because of high recurrence 
rate.[6,7] The combination of chemotherapy and radiation 
may improve the local control and survival rate because of 
the additive or synergistic eff ect of chemo radiation[8] and 

to eradicate systemic micrometastasis up to 30% in some 
patients at high-risk (i.e., patients with large tumors, node 

Figure 1: Site-specifi c occurrence of tumour
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Table 2: Response assessment comparison between two 
groups, P=0.06

Response (RECIST) Group

Carboplatin 
(n=39)

Cisplatin
(n=44)

Complete response 20 51.3% 10 22.7%
Partial response 10 25.6% 18 40.9%
Stable response 5 12.8% 10 22.7%
Progressive disease 4 10.3% 6 13.6%

Table 3: Grades of acute toxicity using RTOG toxicity 
scheme

Site-specifi c 
grades of 
acute toxicities 

Group P

Concurrent 
carboplatin 

with RT (n=39)

Concurrent 
cisplatin with 

RT (n=44)

Skin
G0 10 25.64% 4 9.09% 0.0030
G1 19 48.72% 11 25.0%
G2 4 10.26% 14 31.82%
G3 6 15.38% 10 22.73%
G4 0 0% 5 11.36%

Mucosa
G0 10 25.64% 6 13.64% 0.0030
G1 19 48.72% 9 20.45%
G2 8 20.51% 20 45.45%
G3 2 5.13% 9 20.45%

Salivary gland
G1 25 64.1% 23 52.27% 0.450
G2 13 33.33% 18 40.91%
G3 1 2.56% 3 6.82%

Upper G.I.
G0 7 17.95% 0 0% <0.0001
G1 27 69.23% 11 25.0%
G2 5 12.82% 21 47.73%
G3 0 0% 10 22.73%
G4 0 0% 2 4.55%

Hematological
G0 0 0% 3 6.82% <0.0001
G1 3 7.69% 24 54.55%
G2 18 46.15% 15 34.09%
G3 16 41.03% 1 2.27%
G4 2 5.13% 1 2.27%
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involvement in the lower neck)[9] but may be associated with 
severe toxicity which can sometimes be life-threatening also.

French meta-analysis (MACH-NC), based on individual 
patient data, published by Pignon et al. in 2000[10] and updated 
in 2004;[11] showed that adding chemotherapy to radiotherapy 
in locally advanced disease: (1) improved overall survival by 
5% at 5 years with any chemotherapy association or timing of 
association; (2) overall survival is improved by 8% at 5 years 
if a concomitant association is employed; (3) neoadjuvant 
chemotherapy followed by radiotherapy alone is less eff ective 
than concomitant association; (4) a benefi t is evident if cisplatin 
is used in the combined approach; (5) polychemotherapy does 
not appear to be bett er than monochemotherapy; (6) the 
benefi t is less evident in patients over 70 years.

In 1987, the Radiation Therapy Oncology Group (RTOG) 
fi rst reported results from a phase II trial testing radiation 
and concurrent high-dose cisplatin (100 mg/m2 given every 
3 weeks during radiation therapy). A complete response 
rate of 71% was reported.[12]

High-dose cisplatin regimens are more toxic. The high 
emetogenic potential of cisplatin at doses above 50 mg/m2 
may be a consideration for patients who have risk factors 
for chemotherapy-induced nausea and vomiting.

Carboplatin, the second-generation platinum drug, 
possesses all of the radiopotentiation properties of cisplatin 
but has a different metabolites and side-effect profile. 
Carboplatin is generally well tolerated than cisplatin, 
with less nausea and vomiting but with more frequent 
hematologic toxicities. The favorable toxicity profile 
and similar mechanisms of action make it tempting to 
substitute carboplatin for cisplatin. The clinical CR rate 
reported in phase II studies with concomitant carboplatin 
and radiation therapy (single daily fraction) is in the range 
of 65-70%, which is similar to the clinical CR rate reported 
with cisplatin and radiation therapy.[13]

Although the National Comprehensive Cancer Network 
generally prefers cisplatin-based regimens for locoregionally 
advanced head and neck cancers as primary treatment, 
for concurrent chemoradiation, and for postoperative 
chemo radiation[14] data from several clinical trials have 
suggested that the two platinum agents may, in fact, be 
interchangeable in certain sett ings.[15-17] Till date there is no 
head-to-head trial to identify response rate, toxicity, and 
DFS diff erence between concurrent chemoradiation with 
carboplatin with concurrent cisplatin in locally advanced 
squamous cell head and neck carcinoma.

In our study, in the carboplatin arm, CR rate was 51.3% 
and PR rate was 25.6%, i.e., overall response rate of 
76.9% [Table 2]. We cannot compare this with previous 
experiences due to lack of evidences. In cisplatin arm, 
CR rate was 22.7% and PR rate was 40.9%, i.e., overall 
response rate of 63.6%. The diff erence in these two arms 
were 13.3% but ANOVA analysis showed non-signifi cant 
statistical difference in response rates among the two 
treatment arms (P ~ 0.06) [Table 2].

In our study, radiation along with cisplatin was associated 
with increased grade 3 skin (for acute 22.73% vs 15.38% 
and for late 25.0% vs 0%), mucosal (acute-20.45% vs 
5.13% and for late 6.83% vs 2.53%) and late grade 2 
salivary gland toxicity (27.27% vs 17.95%) than 
Carboplatin [Tables 3 and 4]. Again incidence of combined 
grade 2 and 3 nausea and vomiting were 12.82% and 
70.46% in Arm A (carboplatin-containing arm) and Arm B 

Table 5: DFS between two arms

Group Total N N of Events Censored

N Percent

Carboplatin 20 12 8 40.0
Cisplatin 10 5 5 50.0
Overall 30 17 13 43.3

Table 6: Mean for survival time

Group Mean

Estimate Std. Error 95% Confi dence Interval

Lower bound Upper bound

Carboplatin 12.244 1.058 10.170 14.318
Cisplatin 13.400 1.594 10.276 16.524
Overall 12.717 0.875 11.002 14.431

Table 7: Overall comparisons

Chi-Square Df Sig.

Log rank (mantel-cox) 0.557 1 0.456
Test of equality of survival distributions for the different levels of group

Table 4: Grades of late toxicity using RTOG toxicity scheme

Grades of late 
toxcities

Group P

Concurrent 
carboplatin 

with RT (n=39)

Concurrent 
cisplatin with 

RT (n=44)

Skin
G0 18 46.15% 8 18.18% <0.0001
G1 17 33.59% 11 25.0%
G2 4 10.26% 14 31.82%
G3 0 0% 11 25.0%

Mucosa
G0 26 66.67% 15 34.09% 0.0314
G1 10 25.64% 22 50.0%
G2 2 5.13% 4 9.09%
G3 1 2.56% 3 6.82%

Salivary gland
G0 5 12.82% 4 9.09% 0.647
G1 26 66.67% 25 56.82%
G2 7 17.95% 12 27.27%
G3 1 2.56% 2 4.55%
G4 0 0.00% 1 2.27%
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(cisplatin-containing arm), respectively (P < 0.0001) [Table 3]. 
These indicate that radiation with carboplatin was associated 
with signifi cantly lesser incidence of nausea and vomiting. 
So in contrast to cisplatin IV hydration pretreatment and 
post-treatment are not necessary in patients receiving 
carboplatin. However, patients should still be instructed to 
maintain adequate oral hydration.

But incidences of grade 2 RTOG acute haematological 
toxicity were 46.15% in Arm A a 34.09% in Arm B 
which is statistically significant (P < 0.0001) [Table 3]. 
Myelosuppression is signifi cant and dose-limiting with 
carboplatin. Dose-dependent cumulative toxicity is more 
severe in elderly patients. Thrombocytopenia is most 
commonly observed usually by day 21.

With a mean follow-up of 12.7 months, there were 
equivalent recurrence rate in patients in Arm A [mean 
survival time in months 12.2 ± 1.05, 95% Confidence 
Interval (CI) 10.17-14.32] and Arm B (mean survival time 
in months 13.4 ± 1.6, 95% CI 10.28-16.52). Kaplan-Meier 
survival analysis showed non-signifi cant diff erence in DFS 
between these two arms (Log rank test 0.456) [Tables 5-7, 
Figure 2].

So, it can be said that response-wise radiation with 
carboplatin is similar to chemoradiation with cisplatin and 
after a mean follow-up of 12.7 months; there is no signifi cant 
diff erence in DFS between them, though chemoradiation 
with cisplatin causes higher incidence of both acute and 
late skin, mucosal, salivary gland toxicity, and nausea and 
vomiting. Carboplatin, along with radiation, is associated 
with higher incidence of hematological toxicity.

However, there were several pitfalls of the study.
1. Our sample size was small, only 83 patients and it was 

not statistically powered, so any conclusion cannot be 
applicable to the entire head and neck cancer population

2. Usually head and neck carcinoma recurrence occur within 
24 months, more so in fi rst 12 months post-treatment. 
In our study, entire study period was 20 months 
including patient accrual, intervention, and assessment, 
and median survival of patients were 12.7 months in 
both treatment arms (maximum follow-up period of 
16.5 months), the exact incidence of toxicity, tumour 
recurrence, and DFS among patients achieved CR could 
not be computed

3. In analysis, contributing factors such as anaemia, 
duration of treatment interruption, deterioration of 
nutritional status with fall in QOL, were not adjusted 
for assessing the response rate and DFS

4. We used 2D conformal radiotherapy planning. A 3D 
conformal radiotherapy planning would have resulted 
in bett er parotid sparing in both arms

5. Locally advanced head and neck cancer in Indian 
population is probably different from those of the 
Western World, establishing the basic concept of 
pharmacogenomics and its impact on cancer.

Other advantage of carboplatin is that it is convenient to 
use (to be given over 1 hr, no need of indoor admission of 
patient for pre- and posthydration in contrast to cisplatin). 
Although it causes increased incidence of haematological 
toxicity these are often tolerable and controlled with proper 
supportive management without prolongation of overall 
treatment time. Whereas, cisplatin chemoradiation causes 
increased acute toxicity, overall duration of radiation gets 
prolonged by a few days to weeks in some cases, and 
moreover all the cycles of cisplatin cannot be administered 
in some cases which may turn into somewhat poorer 
response. Although these issues were not addressed in this 
study, but should be considered in larger studies to measure 
the actual therapeutic gain.

CONCLUSIONS

So, this study concludes that carboplatin, along with 
radiation, is non-inferior in response to concurrent 
chemoradiation with cisplatin in the treatment of locally 
advanced head and neck cancer. Carboplatin causes lower 
incidence of both acute and late skin, mucosal and salivary 
gland toxicity, and nausea and vomiting in comparison 
to chemoradiation with cisplatin without interruption of 
treatment though it is associated with higher incidence of 
haematological toxicity.

Further studies with larger sample size and longer follow-up 
period are required for establishing this observation.Figure 2: Kaplan-Meier survival analysis of DFS between two arms
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