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Intensity modulated radiotherapy with cisplatin or
cetuximab in patients undergoing chemoradiation for
squamous cell carcinoma head and neck
Shruthi Venkateshulu1, Kiran Kumar BR2
1

SUMMARY

2

Department of Radiation Oncology, VTSM Peripheral Cancer Centre, Branch of Kidwai Cancer Institute, Kalaburgi, India
Department of Radiation Oncology, Bangalore Medical College and Research Institute, Bangalore, India

Purpose: To study the efficacy, response of weekly cetuximab used concurrently
with radiotherapy versus weekly cisplatin with concurrent radiotherapy in
loco regionally advanced Head and Neck Squamous Cell Carcinoma (HNSCC).

`

Materials and Methods: Fifty eligible patients were randomly assigned to
study arm (Cetuximab arm) and control arm (Cisplatin arm) to receive either
intravenous cetuximab 400 mg/m2 or weekly intravenous cisplatin 40 mg/
m2, during RT. RT dose received was 70Gy in 35 fractions with 2Gy/fraction in
both the arms. Treatment evaluation was done by assessing tumor response
after 6 months follow up period after completion of chemo radiotherapy.
Results: Overall Response (OR) rates, which include Complete response (CR)
and Partial Response (PR), were assessed in all the treated patients of locally
advanced HNSCC at 6 months after completion of treatment. 76% overall
response was achieved (CR-56%+PR-20%) in cetuximab arm and 80%(CR52%+PR-28%) in Cisplatin arm (p=1.000).
Conclusion: Weekly Cisplatin shows slightly better results in terms of overall
response comparing to weekly Cetuximab in our study. Large sample size and
longer duration of follow up are needed for strong evaluation of efficacy, to
draw inferences on Loco regional Control (LRC) Disease Free Survival (DFS)
and Overall Survival (OS).
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INTRODUCTION
Head and Neck Squamous Cell Cancer (HNSCC) is the seventh
most common malignancy worldwide, with a global incidence
of. 800,000 new cases annually [1]. In India, it constitutes
almost one third of all cancer cases [2]. Mortality in India due
to head and neck cancer is at least half the incidence due to its
late presentation for treatment (stage III- 39%, stage IV-23%)
[3]. Surgery combined with Radiotherapy (RT) with or without
chemotherapy is the preferred treatment in loco regionally
advanced HNSCC. However, because of unrespectable disease,
and because of an ambition to preserve affected organs and their
function, definitive RT often remains the treatment of choice
[4]. The established standard treatment for patients, which are
unsuitable for surgical treatment, is concurrent systemic therapy
with RT. There are currently 2 common treatment strategies
supported by guidelines, concurrent platinum, or cetuximab
with RT. Platinum based chemo radiotherapy is the standard
of care for locally advanced HNSCC in many countries, and
concurrent high-dose cisplatin is the preferred systemic agent
which is used most widely in the world.
Many large phase 3 trials and meta-analysis have shown that
concurrent Cisplatin with Radiotherapy (CRT) improves
Overall Survival (OS) compared with RT alone. However,
CRT leads to numerous toxicities. [5-7] According to updated
Meta-Analysis of Chemotherapy in Head and Neck Cancer
(MACH-NC) met analysis, addition of concomitant cisplatin
to RT improves outcome, with an absolute gain in Overall
Survival(OS) of 6.5% at 5 years [8].Cisplatin administered
intravenously at a dose of 100 mg/m2 every third week is the
most established regimen, although several other schedules,
mainly weekly low-dose regimens, have been reported [9-11].
As patients may might develop serious toxicity of cisplatin that
could affect their quality of life. Radiotherapy can induce the
expression of Epidermal Growth Factor Receptor (EGFR) in
HNSCC, leading to acquired resistance [12]. Cetuximab, a
monoclonal antibody that targets the EGFR, is the first targeted
treatment that shows therapeutic efficacy in HNSCC and may
help to overcome this resistance. Cetuximab has been approved
by the Food and Drug Administration Agency (FDA), for use
in patients with locally advanced HNSCC [13]. Similarly, some
phase 3 trials have demonstrated that concurrent cetuximab
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with radiotherapy improves OS, LRC, and the quality of life
compared with RT alone[14-15]. Updated results with 5-year
survival reported by Bonner et al. showed that RT combined
with the Epidermal Growth Factor Receptor (EGFR) antibody
cetuximab rendered an absolute benefit of 9.2% (5-year survival
of 45.6% in the cetuximab plus RT group versus 36.4%
in the radiotherapy alone group) which is similar to that of
concomitant cisplatin [15]. Cetuximab has been increasingly
used to treat patients who concern about the toxicity of
platinum chemotherapy, such as elderly or frail patients.
Cetuximab appears to have less toxicity than high dose cisplatin.
In the phase III study of cetuximab and radiotherapy for locally
advanced non-operative HNSCC, 93% of patients received the
prescribed cetuximab dose, which compares very favourably
to the compliance rate of high dose cisplatin in RTOG 95-01
(61%) [16].

Patients aged above 18 years with previously untreated locally
advanced HNSCC of the stage III-IV according to American
Joint Committee on Cancer Staging (AJCC) TNM classification,
7th edition, without distant metastases, Performance status of
0-2 according to ECOG and aimed for curative treatment with
definitive RT were eligible for study. Patients previously treated
with surgery, chemotherapy or radiotherapy and Patients with
severe cardiac illness, previous malignancies, poor performance
status (ECOG 3 and 4), pregnancy and lactating females were
excluded.

Fifty biopsy proven cases of locally advanced HNSCC were taken
into the study, after taking the written informed consent. The
procedure for staging included a detailed history and a physical
examination, as well as common laboratory tests and standard
chest radiographs, Ultrasonography abdomen, Echocardiogram
(ECG), complete ENT evaluation, CECT head and neck. All
Recently, 2 randomized studies showed that Cetuximab with the patients were randomized to study arm (Cetuximab) and
radiotherapy was inferior to Cisplatin with Radiotherapy for Control arm (Cisplatin) with 25 patients in each arm.
patients with Human Papillomavirus (HPV) positive (+) or
Both the arms were treated with a Definitive RT delivered by
pharyngeal carcinoma [17-18] However, except for its highly
Linear Accelerator with Intensity Modulated Radiotherapy
selected group, there are no robust trials with direct comparison
(IMRT) with a dose of 70Gy in 35 Fractions, 5 days in a
of efficacy of weekly cetuximab against cisplatin with concurrent
week with 2Gy per fraction. Control arm received concurrent
radiotherapy in locally advanced HNSCC. Most of the data
Cisplatin 40 mg/m2 intravenously 1-hour infusion with full
published in various journals are of retrospective studies,which
hydration and supportive medications 4 hours-6 hours before
comprise the majority in HNSCC. Furthermore, several studies
radiation, repeated weekly for 5 cycles. Study arm received
suggest that EGFR inhibition might be more effective in
concurrent cetuximab 400 mg/m2 as loading dose over 120
HPV Negative disease than in HPV positive disease [19-20].
minutes infusion, one week prior to radiotherapy followed by
Hence, we conducted a prospective study comparing efficacy
weekly dose of 250mg/m2 intravenously 1-hour infusion with
of the Cetuximab versus Cisplatin in the treatment of Locally
prior premedication. Treatment evaluation was done by assessing
advanced HNSCC.
tumour response according to Response Evaluation Criteria in
Solid Tumours (RECIST) version 1 [21]. After 6 months follow
MATERIALS AND METHODS
up period after completion of chemo radiotherapy.
It was a hospital based prospective randomized comparative study. Data analysis was performed with Statistical Package for Social
Tab. 1. Patient and Tumour characteristics

Gender

Control arm(N=25)

Male
Female

No.
24
1

Oral cavity
Oropharynx
Hypopharynx
Larynx
Nasopharynx

1
13
4
7
0
5
20

T1

8

−

%
96
4
Primary site
4
52
16
28
0
Tumour stage

T2
T3
T4

16
3
1

N0
N1
N2
N3

3
3
19
0

III
IVA

5
20

64
12
4
Nodal Stage
12
12
76
0
AJCC Stage
20
80

Study arm(N=25)
No.
23
2

%
92
8

2
11
6
5
1

8
44
24
20
4

0

0

14
9
2

56
36
8

3
5
17
0

12
20
68
0

7
18

28
72
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Tab. 2. Performance Status and Histology
Distribution of Patients

Control group (N=25)

ECOG-Performance Status
0
1

Study group (N=25)

No

%

No

%

23

92

21

84

2

8

4

16

4

16

3

12

19

76

20

80

2

8

2

8

Histology
Well Differentiated Squamous
Cell Carcinoma
Moderately Differentiated Squamous
Cell Carcinoma
Poorly Differentiated Squamous
Cell Carcinoma

Tab. 3. Efficacy 6 months after end of RT

Tab. 4. Complete response according to tumour
and nodal stage

Control group
Study group
No
%
No
%
Complete Response (CR)
13
52
14
56
Partial Response (PR)
7
28
5
20
Overall response (CR+PR)
20
80
19
76
Stable Diseases (SD)
3
12
4
16
Progressive Disease (PD)
2
8
2
8
Chi-square =0.444 with 3 degrees of freedom; p=1.000
Disease Response

Tumour and

No. of Complete Response

Nodal Stage

Control group
Total

CR

Study group
%

Total

CR

%

T1

5

3

60

0

0

0

T2

16

8

50

14

10

71.42

T3

3

1

33.3

9

3

33.33

T4

1

1

100

2

1

50

N0

3

2

40

3

3

100

N1

3

3

100

5

4

80

N2

19

8

42.1

17

7

41.17

N3

0

0

0

0

0

0

Fig. 1. Efficacy 6 months after end of RT
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Sciences (SPSS) version 21.0 statistical package. We have used to event was not considered. A meta-analysis by Huang et al.
Chi-Square test for the analysis. The probability value p<0.05 observed a better OS in patients with HPV (+) HNSCC and
was considered as significant (Table 1).
better PFS in patients

RESULTS
Fifty patients with locally advanced HNSCC (AJCC 7th edition
classification stage III/IV) were entered into the study. The
patients were divided into two groups Study arm and Control
arm with 25 patients in each group by online computergenerated randomization.The commonest histopathology was
moderately differentiated squamous cell carcinoma, with 20
patients in the study arm and 19 Patients in the control group.
Twelve patients (7 in study arm and 5 in control arm) were of
stage III and thirty-eight patients (18 in study group and 20
in control arm) were of stage IVA according to AJCC staging
system. Fourty four patients had ECOG performance status 0
(21 in study group and 23 in control group) and six patients had
ECOG performance status 1 (4 in study group and 2 in control
group) (Table 2).

With or pharyngeal cancer treated with BRT than in patients
treated with CRT [23].
A study on outcomes of cetuximab concurrent with radiotherapy
in advanced HNC unsuitable for platinum-based chemoradiotherapy was carried out by JP Agarwal [24]. 37 patients
were included in the study, median age of the patients was 59
years. Thirty-four (92%) patients had advanced stage disease
(stage III-IV). At a median follow-up of 16 months, the 2-year
LRC, DFS and OS was 35.5%, 29.5%, and 44.4% respectively.
They concluded that Cetuximab concurrent with radiotherapy
is a reasonable alternative in advanced head-neck cancer patients
with acceptable compliance and outcomes, but with higher skin
toxicity.
In Our study, in the cetuximab arm OR is 76% (19 patients),
which is comparable to the results in a study by S Dattatreya et
al. [25] in which OR rate is 68.42% (13/19 patients). CR rate
of 56% is comparable to the results obtained in a study by JP
Agarwal [24], in which the CR rate is 47% (14/30 patients). In
cisplatin arm OR is 80% (22 patients), CR 52% (15 patients)
and PR 28% (7 patients), which is comparable to theresults in a
study by Lone M Maqbool et al. [26], with an overall response
rate of 88.8% (40 patients), complete response rate of 57.7%
(26 patients), partial response rate of 31.1% (14 patients), the
response is also comparable to the results in a study by Dimriet al.
[27], with complete responses at the primary site, regional nodes
and overall diseasein 86%, 89% and 83% patients respectively.

The clinical response rates obtained after 6 months of treatment
follow up revealed that Complete Response (CR) was achieved in
14 patients (56%) in the study arm and 13 patients (52%) in the
control group. Overall Response (OR) rates (CR+PR) were 76%
in the study group and 80% in the arm. Though the CR and OR
rates are slightly more in the control group as compared to that
of the study group the results are statistically not significant.In
the study group 2 patients had Progressive Disease (PD) and 4
patients had Stable Disease (SD). In the control group 2 patients
had Progressive Disease (PD) and 3 patients had Stable Disease
(SD) during the 6 months follow up period. (Table 3, Figure 1)
The Complete Response Rates according to Tumour and Nodal A meta-analysis conducted by Wen-Hua Tang et al. on
Staging are mentioned in Table 4.
Concurrent cisplatin or cetuximab with radiotherapy in patients
with locally advanced head and neck squamous cell carcinoma.
DISCUSSION
The primary outcome that was Overall Survival (OS), whereas
The study was intended to compare anti-EGFR monoclonal the secondary outcomes were Progression-Free-Survival (PFS),
antibody cetuximab with concurrent radiotherapy (Bio- Locoregional Control (LRC), and Distant Metastasis-Free
radiotherapy-BRT) versus concurrent chemo-radiation with Survival (DMFS). Twenty-three studies, with a total of 8701
weekly cisplatin in loco-regionally advanced HNSCC. In this patients, were considered eligible and included in this metastudy we have shown that weekly cetuximab with concurrent analysis. Their results revealed that patients treated with CRT
radiotherapy is a promising and treatment regimen which is (Chemoradiotherapy) had longer OS (HR=0.51, 95%CI, 0.41comparable to standard chemotherapy regimen Cisplatin in
0.64, p<.001), PFS (HR=0.37, 95%CI, 0.23-0.60, p<.001),
terms of overall response.
LRC (HR=0.46, 95%CI, 0.37-0.57, p<.001) than those treated
CRT and BRT are both the standard of treatment for patients with BRT (Bio Radiotherapy).They concluded that CRT had
with inoperable locally advanced HNSCC. Since there were better OS, PFS, LRC, and DMFS in locally advanced HNSCC
no randomized phase 3 trials to compare these two strategies than BRT. Thus, concurrent cisplatin should remain the
for a long time, the opinion that BRT was comparable to standard of treatment for patients in this setting. Concurrent
CRT has been challenged all the time. Some clinical studies cetuximab may still be administered to patients who cannot
and metanalyses that have addressed this issue have conflicting tolerate cisplatin [28].
conclusions. Fausto et al. conducted a meta-analysis to evaluate There are no robust trials for long time with head to head
the efficacy of platinum-based chemo radiotherapy compared comparison of efficacy of weekly cetuximab against cisplatin with
with cetuximab-based bio-radiotherapy in locally advanced concurrent radiotherapy in locally advanced HNSCC. Most of
HNSCC [22] and they found cisplatin had better OS and PFS. the data published in various journals are of retrospective studies.
However, the risk ratio was defined as the primary measurement So, we are unable to compare the results of our study with any
of treatment outcome in this study, but the outcome of time- of large prospective studies where there is a direct comparison
10
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