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Introduction

Head and neck squamous cell carcinoma accounts for 
90% of all malignant disease in the head and neck region of 
the body [1]. Nearly 60% of the population presents with 
locally advanced disease [2]. Head and neck cancers are 
mainly attributed to tobacco, areca nut, alcohol etc. [3].

Radiotherapy and concurrent chemotherapy represent 
the most commonly used strategy because some 
chemotherapeutic agents may both radio sensitize cells 
and provide additive cytotoxicity. Meta-Analysis of 
chemotherapy on Head and Neck Cancer demonstrated 
that the use of radiotherapy and concurrent chemotherapy 
resulted in a 19% reduction in the risk of death and an 
overall 6.5% improvement in 5-year survival compared to 
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treatment with radiotherapy alone [2].
The platinum based (mainly Cisplatin and Carboplatin) 

concurrent chemoradiotherapy regimens can be used 
in head and neck cancers and cisplatin has priority 
over the other platinum-based drugs [1,4]. Concurrent 
chemoradiation with Cisplatin is the standard approach 
for resectable disease (where surgery followed by 
radiotherapy give same result) and for definitive 
management of unresectable locally advanced head 
and neck squamous cell carcinoma not only to increase 
loco-regional control but also decrease distal failure 
[5,6]. Carboplatin, though a platinum group of drugs, 
is generally well tolerated compared to Cisplatin [6]. 
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The favorable toxicity profile and similar mechanism 
of action make it tempting to substitute Carboplatin for 
Cisplatin [6,7]. Significant Cisplatin induced toxicities 
include nausea and vomiting, nephrotoxicity, mucositis, 
dermatitis and potentially permanent ototoxicity [4,8]. 
Carboplatin is a second-generation platinum-based drug, 
has been frequently used to replace Cisplatin because of 
its similar mode of action, but lower rates of ototoxicity, 
nephrotoxicity and emesis [4,9]. The intricate anatomy and 
the critical functional and social roles of the head and neck 
region have no doubt also motivated significant efforts to 
identify alternatives to oncologic resection of malignant 
tumors in head and neck region [10].

This study was conducted to find out the incidence of 
nephrotoxicity in patients with locally advanced head and 
neck carcinoma by comparing concomitant use of weekly 
Cisplatin versus weekly Carboplatin with radiotherapy.

Materials and Methods

Patient population
With the institutional ethical committee permission, 

the study was conducted in the department of Radiation 
Oncology, NICRH, Dhaka, Bangladesh for a period of 
one year from 30th March 2018 to 29th March 2019 over 
60 patients. We only included patients with an age range 
of more than 30 to less than 70 years having KPS of 
more than 70 with histologically proven squamous cell 
carcinoma of head and neck belonging to AJCC prognostic 
stage group of III to IVB. We excluded patients with 
primary tumors of nasopharynx, salivary glands, nasal 
cavity, paranasal sinuses, and unknown primaries or 
patients with non-squamous cell carcinomas. We also 
excluded patients who were treated previously with 
chemotherapy and/or radiotherapy, having multiple 
synchronous malignancies, recurrent disease, kidney and 
liver diseases.

Pretreatment evaluation
All of the patients underwent complete history, 

physical examination, necessary laboratory investigations 
and fitness evaluation with Karnofsky performance score.

Chemotherapy
We administered weekly Cisplatin at 40mg/m2 

intravenously in 30 patients of Arm A as an outpatient basis 
along with adequate pre- and post-hydration, mannitol 
support. Rest of the 30 patients who belong to Arm B 
received weekly Carboplatin at AUC 2 intravenously.

Radiotherapy schedule
All patients received external beam radiotherapy of 

66Gy in 33 fractions, 5 days in a week in two-dimensional 
treatment planning with parallel opposed fields using 
Linear Accelerator. The target treatment volume included 
primary tumor with adequate margins and regional 
cervical lymph nodes. Level IV cervical lymph node was 
treated with a separate low anterior neck field. The spinal 
cord was spared after 44Gy and if there was level V 
lymph node metastasis, it received electron therapy with 

appropriate energy (MeV) after field size reduction and 
the gap between photon and electron field was 0.5cm.

Nephrotoxicity evaluation
Nephrotoxicity was observed according to RTOG 

radiation morbidity criteria through hematological and 
biochemical investigations and assessed weekly for the 
whole period of concurrent chemoradiotherapy and then 
every six weeks for four times.

Data collection and statistical analysis
After collection of all information, these data were 

checked, verified and edited for a finalized result. 
Continuous data was presented as mean +/-SD while 
categorical data was presented as frequency and 
percentage. 95% confidence intervals were calculated 
for these values. After editing and coding, the coded data 
was directly entered into the computer and processed and 
analyzed with the help of SPSS for windows software v-16 
and Microsoft Excel-2007. To see the association between 
various variables chi-square test, Fisher’s Exact test and 
t-test were used. P value of 0.05 or less was considered 
as significant.

Results 

The mean age of the arm A patients was 54.30 
(SD±6.69) years and that of Arm B patients was 51.56 
(SD±10.23) years. Among 60 patients 81.67% were male 
and 18.33% patients were female. Most of the patients 
were farmers by profession in both groups, 12% and 11% 
respectively. Most of the patients in both arms were of 
low socio-economic background with 66.67% and 60% 
respectively.

Table 1 shows that at first week of concurrent 
chemoradiotherapy 8.325% and 5.825% of patients 
developed nephrotoxicity in arm A and B respectively. 
On 2nd week follow-up 25% patients of arm A and 
19.175% patients of arm B developed nephrotoxicity.
The p-values over the whole period of chemoradiotherapy 
were not statistically significant (>0.05) but arm A 
patient who received Cisplatin showed more incidence 
of nephrotoxicity than arm B who received Carboplatin. 
Figure 1 shows that, in post chemoradiotherapy follow 
up, 10% patients of arm A and 1.65% patients of 
arm B retained some sorts of renal impairment but in 
4th follow up 5% patients of arm A patient retained 
nephrotoxicity but on the other hand none of the arm 
B patients had nephrotoxicity at that time. During post 
chemoradiotherapy period p-values between both the arms 
were statistically significant (<0.05).

Discussion

Cisplatin weekly with radiation is the standard agent 
however it causes nausea, vomiting, nephrotoxicity, 
mucositis, dermatitis and potentially permanent ototoxicity 
[4]. Moreover, Cisplatin has prolonged infusion time with 
monitoring of vigorous pre- and post-hydration and 
adequate potassium and magnesium replacement [11,12]. 
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Schedule of assessment Renal Impairment Weekly Cisplatin plus EBRT 
(Arm A)

Weekly Carboplatin plus EBRT 
(Arm B)

p-value

Grade n % n %
After 1st week of CCRT 1 7 23.3 5 16.7

2 2 6.7 1 3.3 0.817
3 1 3.3 1 3.3
4 0 0 0 0

After 2nd week of CCRT 1 8 26.7 7 23.3
2 6 20 4 13.3 0.666
3 2 6.7 1 3.3
4 1 3.3 0 0

After 3rd week of CCRT 1 10 33.3 5 16.7
2 2 6.7 2 6.7 0.269
3 1 3.3 1 3.3
4 2 6.7 0 0

After 4th week of CCRT 1 11 36.7 9 30
2 2 6.7 1 3.3 0.483
3 4 13.3 1 3.3
4 1 3.3 1 3.3

After 5th week of CCRT 1 12 40 12 40
2 10 33.3 6 20 0.052
3 5 16.7 3 10
4 3 10 2 6.7

After 6th week of CCRT 1 18 60 15 50
2 5 16.7 5 16.7 0.084
3 3 10 3 10
4 4 13.3 1 3.3

After 7th week of CCRT 1 17 56.7 15 50
2 4 13.3 3 10 0.192
3 2 6.7 1 3.3
4 4 13.3 1 3.3

1st follow up 1 5 16.7 1 3.3
2 4 13.3 1 3.3 0.031
3 2 6.7 0 0
4 1 3.3 0 0

2nd follow up 1 5 16.7 1 3.3
2 3 10 1 3.3 0.044
3 2 6.7 0 0
4 1 3.3 0 0

3rd follow up 1 3 10 0 0
2 2 6.7 0 0 0.024
3 1 3.3 0 0
4 0 0 0 0

4th follow up 1 3 10 0 0
2 2 6.7 0 0   
3 1 3.3 0 0 0.024
4 0 0 0 0

Table 1. Distribution of Incidence of Nephrotoxicity in Arm A and B
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Carboplatin, though a platinum analogue having less 
nausea, vomiting, nephrotoxicity, ototoxicity and well 
tolerated by the patients but causes myelosuppression 
[13].

Cisplatin and Carboplatin both are excreted through 
kidney and may cause nephrotoxicity. In this study, after 
1st week of concurrent chemoradiation 7 patients in arm A 
and 5 patients in arm B, 2 patients in arm A and 1 patient in 
arm B and 1 patient in both arm A and B had grade 1, grade 
2 and grade 3 toxicity, none of the patients in both arms 
had grade 4 toxicities. On subsequent follow up it is found 
that arm A patients developed more renal toxicity than arm 
B and after 7th week of CCRT, 13.3% patients of arm B 
had grade 1 toxicity whereas only 3.3% patients of arm B 
had grade 1 toxicity. During weekly follow up, p values 
are more than 0.05 that is statistically not significant 
though more patients in arm A had renal toxicity than 
arm B. After every 6 weeks following completion of 
concurrent chemoradiotherapy it is found that more 
patients of arm A had renal impairment than arm B and p 
values are 0.031, 0.044, 0.024 and 0.024 respectively and 
the differences are statistically significant. Meta-analysis 
comparing Cisplatin and Carboplatin based regimen in 
locally advanced squamous cell carcinoma of head-neck 
and Chemoradiation in locally advanced nasopharyngeal 
cancer comparing Cisplatin and Carboplatin also found 
statistically significant difference in renal impairment 
with Cisplatin [4,14].

Article published in Japanese Journal of Clinical 
Oncology in 2015 assessing safety and efficacy of 
concurrent Carboplatin plus radiotherapy in locally 
advanced head and neck cancers in 25 patients and found 
that concurrent Carboplatin plus radiotherapy is tolerated 
and may be an option in treating locally advanced 
squamous cell carcinoma of the head and neck patient’s 
ineligible for treatment with Cisplatin [15].

Carboplatin is currently in the WHO Essential 
Medicines List for Adults (2013, 18th Edition). Next 
to Carboplatin in the WHO List is a symbol that states 
that the listing of the drug indicates “similar clinical 

performance within a pharmacological class. The listed 
medicine should be the example of the class for which 
there is the best evidence for effectiveness and safety. 
Therapeutic equivalence is only indicated on the basis of 
reviews of efficacy and safety and when consistent with 
WHO clinical guidelines [16].

In conclusion, this study concludes that concurrent 
chemoradiotherapy with Carboplatin has less 
nephrotoxicity than Cisplatin in the treatment of locally 
advanced head and neck cancer hence can be used as an 
alternative radiosensitizing agent in locally advanced head 
and neck squamous cell cancer treatment.
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