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Abstract Cetuximab (EGFR-targeted IgG1 monoclonal

antibody) has shown to improve the treatment outcomes in

head and neck cancer. The evidence on the beneficial

outcomes of cetuximab with radiotherapy (RT) in unre-

sectable patients of locally advanced squamous cell carci-

noma of head and neck (LA-SCCHN) is limited in real-life

practice. The present study evaluated the treatment out-

comes of cetuximab concurrent with RT in Indian patients

with unresectable LA-SCCHN. We retrospectively

reviewed fifty-one patients with unresectable LA-SCCHN

between January 2013 and December 2017, who were

treated with cetuximab concurrently with RT. Tumor

response and disease-free survival (DFS) were estimated.

Tumor response using RECIST (1.1) criteria reported

complete response in 66.7%, partial response in 31.4% and

progressive disease in 1.9% of the patients. The overall

response rate was 98%. The 1-year and 2-year DFS was

85% and 69% respectively. The median DFS was signifi-

cantly better in stage 3 than stage 4. The most common

toxicity observed was mucositis and skin reactions (grade

3). Cetuximab concurrent with RT was effective in Indian

patients with unresectable, LA-SCCHN and had an

acceptable toxicity profile in real-life practice. The real-life

beneficial evidence of the combination is consistent with

the results documented in the randomized controlled trials.
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Introduction

Squamous cell carcinoma of the head and neck (SCCHN),

including the oral cavity, nasopharynx, hypopharynx, lar-

ynx and tongue, is the most common cancer globally [1].

They account for more than half million new cases and

380,000 deaths per year [2]. Major etiological risk factor

includes tobacco use, betel-quid and Areca-nut chewing,

alcohol consumption, human papilloma virus infection, and

Epstein–Barr virus infection [3]. In the Indian subconti-

nent, head and neck cancers are the most common cancers

[1]. There is a rising burden of SCCHN owing to high

prevalence of tobacco (including smokeless tobacco) and

Areca-nut chewing habit and the majority present in locally

advanced stages [4–6].

The management of locally advanced SCCHN (LA-

SCCHN) consists of surgery, radiation, and chemotherapy.

Traditionally, surgery followed by adjuvant therapy has

been the most common treatment standard for LA-SCCHN

[7, 8]. However, in unresectable patients of LA-SCCHN,

chemoradiotherapy (CRT) or radiotherapy (RT)—based

modality is the primary standard [8].

With current levels of cumulative evidence on beneficial

outcomes, definitive concurrent platinum-based CRT has

emerged as the contemporary standard of care for unre-

sectable LA-SCCHN, but is hampered by its immediate

and late toxicity profile [9, 10]. Moreover, a substantial
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subset of LA-SCCHN patients are often unsuitable for

platinum-based therapy and being treated with radiother-

apy alone with suboptimal outcomes [10, 11]. Thus, there

is a pressing need for efficacious alternatives to platinum-

based therapy that can be combined with RT to improve

outcomes.

Epidermal growth factor receptor (EGFR) is abnormally

activated and overexpressed in more than 90% of SCCHN

[12, 13]. Elevated EGFR is associated with oncogenesis

and is an independent predictor of poor prognosis in

SCCHN [7, 13–16]. Radiation exposure tends to increases

the expression of EGFR in tumor cells, and blocking EGFR

signaling sensitizes tumor cells to the effects of radiation

[7, 11, 17, 18]. Thus, EGFR-based targeted inhibitors

represent a potential novel strategy to achieve improved

outcomes compared to RT alone.

Cetuximab is a chimeric immunoglobulin G1 mono-

clonal antibody that specifically targets EGFR with high

affinity, inhibiting endogenous ligand binding with resul-

tant blockade of receptor dimerization, tyrosine kinase

phosphorylation and signal transduction [7, 19, 20].

Moreover, cetuximab induces cell-mediated cytotoxicity

and sensitizes tumor cells to the effects of radiation in

SCCHN [7, 20–22].

The efficacy of cetuximab in LA-SCCHN has been

validated in the landmark Bonner et al. trial [7]. Bonner

trial was a randomized, phase -3 study conducted across 73

centers in the United States and 14 other countries, in

which patients of LA-SCCHN were randomly assigned to

RT plus concomitant cetuximab versus RT alone [7]. The

trial demonstrated that RT plus concomitant cetuximab was

superior to RT alone in terms of locoregional control,

progression-free survival and 5-year overall survival

[7, 23].

Based on the encouraging outcomes observed in Wes-

tern population in the Bonner et al. trial [7], cetuximab

with RT has been recommended in clinical guidelines for

management of LA-SCCHN [24].

The evidence on the beneficial outcomes of cetuximab

with RT in subset of Indian patients with unresectable LA-

SCCHN is limited [11, 25] and there is a need to gather

cumulative evidence on the beneficial outcomes achieved

in real-life practice. We, therefore conducted this retro-

spective analysis to evaluate the treatment outcomes (tu-

mor response rate and disease-free survival) of cetuximab

concurrent with RT in unresectable LA-SCCHN patients at

a tertiary care hospital in rural India.

Materials and Methods

In the present study, we retrospectively reviewed the

medical records of newly diagnosed patients with unre-

sectable LA-SCCHN who received cetuximab concurrent

with radiotherapy between January 2013 and December

2017 at the Oncology department of a tertiary care hospital

in Jabalpur (India). Data regarding patient characteristics,

tumor site, tumor stage, investigations, clinical course with

treatment modalities, imaging scan reports and treatment-

related toxicities were collected.

The patients included in this retrospective analysis were

selected based on the following: (a) histologically proven

squamous cell carcinoma of head and neck, (b) locally

advanced (stage 3 to 4b), (c) inoperable tumor,

(d) age C 18 years, (e) Karnofsky performance score

C 60, and (f) treated with RT (up to 70 Gy) plus cetuximab

(loading dose 400 mg/m2 followed by 250 mg/m2 weekly)

combination. We excluded patients of recurrent or meta-

static head and neck cancer, previously treated

chemotherapy or RT or both, had received any other anti-

EGFR agents and previously undergone surgical

intervention.

Treatment Evaluation

The tumor response was assessed using the Response

Evaluation Criteria in Solid Tumors (RECIST version 1.1)

criteria at 4 weeks after completion of radiotherapy [26].

The tumor response assessed included complete response

(CR), partial response (PR), progression of disease (PD),

and stable disease (SD) based on imaging scans of Com-

puted tomography (CT)/Magnetic resonance imaging

(MRI). The objective response rate (ORR) was calculated.

Disease-free survival (DFS) was calculated from the

date of completion of radiation therapy to the date of first

detection of cancer recurrence (Patients who survived a

definite period of time without evidence of disease after

therapy). Comparison of DFS with respect to age, gender,

tumor stage, and anatomical site was performed. Toxicities

were assessed and graded as per Common Terminology

Criteria for Adverse Events (CTCAE) version 4.0 [27].

Statistical Analysis

Statistical Package for the Social Sciences (IBM SPSS,

Windows) software version 21.0 was used for statistical

analyses. Data were anonymized for all statistical analyses.

Descriptive statistics were used to summarize the data.

Median disease-free survival was calculated using the

Kaplan–Meier method and differences were compared
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using the log-rank test. Two-tailed P values less than 0.05

were considered statistically significant.

Results

Baseline Patient, Disease and Treatment

Characteristics

We analyzed data for fifty one patients with unresectable,

LA-SCCHN treated with cetuximab concurrent with RT

between January 2013 and December 2017.

The patient, tumor and treatment characteristics are

detailed in Table 1. The median age was 55 years (Inter

quartile range 49, 55, 60) with 39 (76.5%) males and 12

(23.5%) females. Addiction with one/two substance, with

tobacco and bidi was common. The majority (80.4%)

patients had stage 3 cancer and oral cavity (68.6%) was the

commonest anatomical sub-sites. Majority patients

received radiation dose of 70 Gy and 7 cycles (injections)

of cetuximab 250 mg/m2 weekly (after the initial loading

dose of 400 mg/m2) (Table 1).

Treatment Outcomes

Tumor Response Rate

Tumor response using RECIST criteria documented CR in

66.7% of patients, PR in 31.4% and PD in 1.9% of patients.

The ORR observed was 98% (Table 2).

Disease-Free Survival (DFS)

The Kaplan–Meier curves for DFS are shown in Fig. 1.

The 1-year and 2-year DFS among all patients were 85%

and 69% respectively (Fig. 1). The median follow-up was

20 months. The median DFS was not reached. On sub-

group analysis based on tumor stage, the median DFS was

significantly (P = 0.022) better in stage 3 than stage 4

(Fig. 2). The median DFS in patients with stage 4 was

21 months (95% CI 9.4–32.5), whereas in stage 3 the

median DFS was not reached. However, no significant

difference in median DFS was observed in subgroups

defined by age, gender and anatomical site (P[ 005).

Treatment Breaks and Follow-Up Duration

Majority patients had a treatment break of 1 week while

the rest one-third patients had a break of 2 weeks. Majority

patients were followed-up for 12 to 24 months of treatment

(Table 1).

Table 1 General characteristics of patients treated with cetuximab

concurrent with radiotherapy

Characteristics Value (%)

Total patients of locally advanced head and neck

cancer

51 (100%)

Patient characteristics

Mean age in years ± SD 54.8 ± 8.9

Median age in years [IQR] 55 [49, 55,

60]

Age group in years

\ 65 43 (84%)

C 65 8 (16%)

Gender

Male 39 (77%)

Female 12 (23%)

Addiction (Tobacco, Beedi, Gutka, Cigarette Alcohol)

No addiction 1 (12%)

One substance 22 (43%)

Two substance 20 (39%)

Three substance 2 (4%)

Four substance 1 (2%)

Risk factor (consumption)

Tobacco 26 (51%)

Bidi 27 (53%)

Gutkha 13 (26%)

Cigarette 2 (4%)

Alcohol 4 (8%)

Tumor characteristics

Tumor anatomical sub-sites

Oral cavity 35 (69%)

Oropharynx 12 (23%)

Larynx 4 (8%)

Tumor stage

III 41 (80%)

IV 10 (20%)

Treatment details

RT with concurrent Cetuximab 51 (100%)

Radiation dose

60 Gy 2 (4%)

70 Gy 49 (96%)

Number of concurrent Cetuximab injections (250 mg/m2) weekly

after loading dose

5 1 (2%)

6 7 (14%)

7 32 (62%)

8 10 (20%)

10 1 (2%)

SD standard deviation, IQR inter quartile range, RT radiotherapy, Gy
gray
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Recurrence and Metastasis

Around one-fourth (25.4%) of the total patients had

recurrence of cancer, at an interval of 13.15 months. While

only 4% had metastasis of cancer, at an interval of

11.5 months.

Safety and Toxicity

In this study, the most common toxicities encountered in

all patients were grade 3 mucositis and grade 3 skin reac-

tions. Non-hematological toxicity was seen more fre-

quently than hematological toxicity. Neutropenia was

observed in more than 50% of the patients but were of

grade 1or 2 (Table 3). No grade 4 or anaphylactic reactions

were observed in the study.

Discussion

The present retrospective study documented encouraging

treatment outcomes and an acceptable degree of toxicity

profile, suggesting that cetuximab concurrent with RT is a

feasible option for Indian patients with unresectable, LA-

SCCHN in real life practice.

The treatment of LA-SCCHN has evolved in recent

years. Radiotherapy is the crucial treatment modality for

unresectable SCCHN, administered alone or concurrent

with chemotherapy [7, 8]. Concurrent platinum-based CRT

is currently regarded as the leading standard of care for

unresectable based on the robust evidences [9]. Unfortu-

nately, the benefit is hampered due to toxicity burden and a

significant proportion of patients are often unsuitable for

platinum-based therapy (particularly patients with aged

C 70 years, low performance status, significant comor-

bidities, impaired kidney function and platinum drug

allergy) [10, 11].

With the development of targeted therapies, especially

cetuximab, there has been a shift in what is perceived as the

optimal treatment approach in patients with unre-

sectable LA-SCCHN. In 2006, a major advance in the

treatment of LA-SCCHN was provided by phase 3 trial by

Bonner et al. [7] that led to the regulatory approval of

cetuximab plus RT combination. The trial reported that the

addition of cetuximab to high-dose RT significantly

improved loco-regional control (47% vs. 34%, hazard

ratio: 0.68, 95% confidence interval [CI]: 0.52–0.89;

P = 0.005) and overall survival (49 months vs.

29.3 months; hazard ratio: 0.74, 95% CI 0.57–0.97;

P = 0.03) at 3-years as compared to RT alone with no

appreciable increase in severe acute toxicity [7]. The trial

also documented a significant difference in the best overall

Table 2 Tumor response in patients treated with cetuximab con-

current with radiotherapy for locally advanced head and neck cancer

Tumor Response Number (n = 51) Percentage

Complete response (CR) 34 66.7%

Partial response (PR) 16 31.3%

Stable disease (SD) 0 0%

Progressive disease (PD) 1 1.9%

Objective response rate (ORR) 50 98%

Fig. 1 Disease-free survival in patients treated with cetuximab

concurrent with radiotherapy for locally advanced head and neck

cancer

Fig. 2 Disease-free survival analysis based on tumor stage
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response favoring RT plus cetuximab combination com-

pared to RT alone (74% vs. 64%; P = 0.02) [7].

The updated long term results (2010), confirmed the

earlier findings of survival benefit with cetuximab plus RT

combination (5-year OS: 49 months vs. 29.3 months;

Hazard ratio: 0.73, 95% CI 0.56–0.95; P = 0.018) com-

pared to RT alone [23].

Based upon the Bonner et al. trial in western popula-

tions, cetuximab plus RT has emerged a vital option for

standard care as it offers a therapeutic alternative that is

recognized to be superior to RT alone [7]. The tolerability

and feasibility of cetuximab with RT has been evaluated in

Japanese population with LA-SCCHN [28]. The tolerabil-

ity and efficacy outcomes observed in Japanese population

were in line with Bonner trial, despite the population

diversity [28].

Currently, cetuximab with RT is recommended as cat-

egory-1 evidence in the National Comprehensive Cancer

Network (NCCN) guidelines in the management of LA-

SCCHN [24]. In India, cetuximab-based therapy has been

adopted into practice for the management of LA-SCCHN.

There is limited data in the literature on the effectiveness of

the combination in unresectable subset of patients from

India. This retrospective study was important since it

analyzed the real-world experiences of cetuximab concur-

rent with RT in Indian patients with unresectable LA-

SCCHN from Rural parts of Central India.

In the present study, we documented that cetuximab

concurrent with RT resulted in improved clinical out-

comes; CR in 66.7% of patients, PR in 31.4% and PD in

1.9% of patients. The ORR achieved in this study was 98%.

These results of improved response rate are in agreement,

but more favorable than those reported (74%) in the

landmark Bonner et al. trial [7]. This could be due to the

fact that the majority of patients enrolled in our study were

less than 65 years of age (median age 55 years), male

gender and tumor site oral cavity. Interestingly, such fac-

tors were associated with improved benefits with cetux-

imab therapy [7]. Moreover, the total dose of radiation

received and treatment compliance could have resulted in

better treatment outcomes.

There have been limited prospective reports describing

improved response rates with cetuximab concurrent with

RT in LA-SCCHN [22–25, 28, 29]. Acevedo-Henao et al.

demonstrated that ORR was 91% with a CR of 74% [29].

Whereas, in Japanese patients with LA-SCCHN, Okano

et al. documented ORR of 82% with a CR of 41% [28].

In the Indian context, only two studies have assessed

cetuximab concurrent with RT in LA-SCCHN [11, 25]. In

a prospective study among unresectable patients, Datta-

treya et al. reported an ORR of 68.42%, disease control rate

of 89.47% and overall survival (OS) of 84% at two years

[25]. Whereas in a retrospective cohort study in 37 patients

unfit for platinum-based therapy, Agarwal et al. observed

an ORR of 97% and CR in 47% [11]. The 2-year loco-

regional control, disease-free survival and overall survival

reported were 35.5%, 29.5%, and 44.4% respectively [11].

Majority (86%) completed the planned course of RT

without any interruption and received 6 or more cetuximab

cycles [11]. Thus, Agarwal et al. outlined that cetuximab

concurrent with RT was a reasonable option in patients

ineligible for platinum-based therapy [11].

Finally, the response rates observed (98%) in the present

study was similar but relatively higher than the findings

from several prospective as well as Indian studies

[11, 25–27]. The possible explanation for an improved

response rate observed may be due to the fact that EGFR is

highly over expressed in SCCHN. The addition of cetux-

imab thus advantages the blocking of the EGFR receptor-

dependent pathway and also radio-sensitizes tumor cells,

thereby suppressing tumor growth [7, 19, 20].

In the present study, we observed that the 2-year DFS

was 69% at a median follow-up of 20 months. The 2-year

DFS appears to be higher than that previously published by

Agarwal et al. [11]. This difference may be due to the fact

that in Agarwal et al. [11], patients with major co-mor-

bidities and advanced age were included. In the present

study, we found that the median DFS was significantly

Table 3 Adverse reactions encountered during the treatment

Adverse reactions Number of patients (n = 51)

Grade 1 Grade 2 Grade 3 Grade not mentioned Total (%)

Hematological

Neutropenia 23 6 0 0 29 (57%)

Gastro-intestinal

Mucositis 0 0 51 0 51 (100%)

Vomiting 27 6 1 1 35 (69%)

Loose motions 9 2 0 0 11 (22%)

Dermatological

Skin reactions 0 0 51 0 51 (100%)
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better in stage 3 than stage 4 (P = 0.022) which was similar

to the findings of Bonner et al. trial,7 in which patients with

stage 3 had better clinical outcomes than stage 4. This

merits for use of this combination in the early stage of the

disease.

In the present study, the incidence of grade 3 mucositis

and grade 3 skin reactions were common and seen in all the

patients. The toxicity profile observed in our study was

similar to previous studies [11, 25, 28, 29]. However, we

did not observe any serious toxicity (grade 4 or 5).

It is interesting to note in updated analysis of the Bonner

trial that the development of prominent cetuximab-induced

rash (grade 2 or above) was associated with improved

overall survival (P = 0.002) compared to mild (grade 1) or

no rash [23]. However, this possible association of effec-

tiveness is debatable. In the present study, we observed that

majority patients received a radiation dose of 70 Gy and 7

cycles (injections) of cetuximab (weekly) therapy which is

comparable to findings of previous studies [11, 25]. The

compliance to treatment in this study was good despite the

incidence of grade 3 skin reactions.

Taking into consideration all limitations pertaining to

retrospective design, our results of cetuximab concurrent

with RT in real-life practice appear to be comparable to the

beneficial outcomes as reported in clinical trial [7] and past

research [11, 25, 28, 29].

Our study has certain intrinsic limitations. The main

limitation is its retrospective design. The clinical outcomes

evaluated lacked survival estimates as the information was

limited and short-interval. The research was conducted in a

single-institute; thereby results may be difficult to extrap-

olate to broader population. A longer follow-up period is

required to substantiate the long-term benefits.

Conclusion

In conclusion, cetuximab concurrent with RT was effective

for Indian patients with unresectable LA-SCCHN and had

an acceptable toxicity profile. The real-life beneficial evi-

dence of the combination is consistent with the results

documented in the randomized controlled trial and litera-

ture studies.
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