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Introduction

Squamous cell carcinoma of the head and neck (SCCHN) cases account for about 5% of all newly diagnosed cancer cases,
resulting in more than 300000 deaths per year.! Despite appropriate primary treatments, in approximately 50% to 60% of
patients with stage 111 to IV disease, locoregional relapse occurs.?

A large proportion of patients presenting with stage I and Il squamous cell carcinoma of the head and neck (SCCHN) will
remain disease-free after single modality treatment. But the majority of patients present with a more advanced disease
stage. Locoregionally advanced, recurrent, and metastatic SCCHN are a challenge to treat.3This subset of patient is not
suitable for surgery or radiotherapy. Hence, systemic treatments and best supportive care are the preferred therapeutic
options.

Till the early 2000s, patients with metastatic SCCHN had a median overall survival (OS) of only 6 months *>®Intensive
research was conducted to develop new drugs to help improve survival in patients with metastatic SCCHN. One of the key
drugs developed was the targeted therapy cetuximab [directed at the epidermal growth factor receptor (EGFR)]. Cetuximab
has shown substantial efficacy for recurrent or metastatic (R/M) SCCHN treatment in combination with 5-fluorouracil and
platinum-based chemotherapy (the EXTREME regimen).*In the EXTREME trial, the addition of cetuximab to platinum/5-
fluorouracil as first-line treatment of recurrent/metastatic squamous cell carcinoma of the head and neck not only led to
significant improvements in survival, response rate, and disease control, but also induced better symptom control in
comparison with that observed with platinum/5-fluorouracil alone.”Subsequently, over the past decade, the EXTREME
regimen continued to be considered as a first-line treatment option in selected cases, such as tumors with low PD-L1
expression or when immunotherapy is contraindicated, or for patients with disease progression after first-line immune
checkpoint inhibitors are given as monotherapy. 8

Taxanes have been commonly used to treat solid tumors, and they also have proven efficacy in SCCHN.*%1TPExtreme
was the first large, phase 3, randomized trial comparing the TPEx regimen (cetuximab, taxane, and platinum) with the
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EXTREME scheme as a first-line regimen®. This trial proved comparable efficacy outcomes in 539 R/M SCCHN patients
with a median OS of 14.5 and 13.4 months using the TPEx and EXTREME regimens, respectively. The TPEX-treated
patients had a more favorable toxicity profile, which resulted in improved patient compliance with the planned treatment
(72% vs 44%) and fewer dose interruptions (10% vs 27%).8

But one limiting factor associated with the use of cetuximab is the cost burden, particularly in resource-constrained
healthcare systems. In response to this challenge, biosimilar formulations of cetuximab have emerged as promising
alternatives. Biosimilars, by definition, are highly similar to their reference biologic products in terms of quality, efficacy,
and safety. The advent of biosimilar cetuximab presents a unique opportunity to mitigate healthcare costs while ensuring
equitable access to patients battling SCCHN. Moreover, the comparable efficacy and safety of biosimilar cetuximab have
fostered confidence and acceptance of biosimilar cetuximab in routine clinical practice.

Hence, it is imperative to assess the real-world effectiveness of the biosimilar cetuximab in the management of
locoregionally advanced or recurrent SCCHN used in both the TPEX regimen and the EXTREME regimen in Indian
patients.

1. METHODOLOGY

This retrospective study was conducted across multiple centers in India to assess the efficacy and safety of biosimilar
cetuximab (CETUXA®, Alkem Laboratories Ltd, Mumbai) in patients with locoregionally advanced or recurrent
squamous cell carcinoma of the head and neck (SCCHN). The study focused on evaluating the objective response rate
(ORR) and identifying clinical factors associated with treatment response and prognosis in patients who received biosimilar
cetuximab, either as monotherapy or in combination with investigator-selected chemotherapy or radiotherapy. Patients
included in the study had a histologically confirmed diagnosis of squamous cell carcinoma of the head and neck or
locoregionally advanced or recurrent disease. The patients had been treated with biosimilar cetuximab either alone or in
combination with investigator-choice chemotherapy/radiotherapy. Availability of complete medical records, including
baseline demographic data, treatment details, and follow-up information, was essential for the patient to be included in the
study. Patients with non-squamous cell carcinoma histology or who had not been treated with the biosimilar cetuximab
were excluded from the study.

The study was conducted in accordance with the principles of the Declaration of Helsinki and Good Clinical Practice
guidelines. Independent ethics committee approval was obtained prior to data collection. Patient confidentiality was
maintained throughout the study, and data were anonymized to protect patient privacy.

Patients included in the study had been treated with biosimilar cetuximab either alone or in combination with investigator
choice chemotherapy/radiotherapy, patients whose complete medical records including baseline demographic data,
treatment details, and follow-up information were available.

Data from these patients were retrospectively extracted from electronic medical records, pathology reports, and imaging
studies, and was duly analyzed to provide a comprehensive overview of patient demographics, tumor characteristics,
treatment regimens, and clinical outcomes. Parameters assessed included demographics(age, gender), tumor characteristics
(site, stage, histological subtype), Treatment regimens, including the specific use of biosimilar cetuximab in isolation or in
conjunction with investigator-selected chemotherapy or radiotherapy. Treatment response was evaluated, incorporating
radiological assessments to gauge tumor size reduction or disease stabilization. Additionally, adverse events associated
with treatment were systematically documented to assess safety profiles and inform clinical decision-making.
Subsequently, all gathered information was securely entered into an electronic database, safeguarding patient privacy and
enabling robust analysis to derive meaningful conclusions regarding the real-world effectiveness of biosimilar cetuximab
in the management of SCCHN.

Response to treatment was defined as complete response, partial response, stable disease, or progression using the RECIST
1.1 criteria. (Table)
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Figure 1: Criteria for defining response to treatment*?

Target lesions Non-target lesions New Overall
lesions response

CR CE Mo CR

CR Non-CR/non-PD No PR

CR Mot evaluated No FR

PR Non-FD or Mo PR
not all evaluated

5D Non-FD or Mo sSD
not all evaluated

Mot all Non-FD No NE

evaluated

PD Any Yes or No PD

Any FD Yes or No PD

Any Any Yes PD

CR. = complete response, PR = partial response, 5D = stable disease,

PD = progressive disease, and NE = inevaluable.

Statistical analysis

The association of different parameters, such as age, gender, and responses, was assessed using the chi-square test of
association with the level of significance set at p<0.05.Analysis of variance (ANOVA) was used for the comparison of
means among multiple groups. This study was a retrospective real world study. It included data of patients treated with

Cetuximab in the real-world setting. Hence all analysis was descriptive.

2. RESULTS

A total of 505 patients were enrolled in the study. The patients were treated by 5 investigators practicing at tertiary care
center for cancer. The mean age was 55.7 + 9.3 years, with the highest prevalence of SCCHN observed in the 40-60 years
age group (62.6%). A male predominance was noted (84.6%o) (Table 1a).Of the 505 patients evaluated, 175 (34.7%0) had
locoregionally advanced disease, 167 (33.1%) had metastatic disease, and 163 (32.3%) presented with recurrent
locoregional disease. Tumors from unspecified sites were grouped as “Others” (16.03%).

Table 1a: Demographics of patients enrolled in the study

Age(yrs) Number of patients (%0)
<40 27 (5.3)

40-60 316 (62.6)

>60 162(32.1)

Gender

Male 427 (84.6)

Female 78 (15.4)

Total 505(100)

The most common primary sites of SCCHN were the buccal mucosa (20.9%), tongue (15.2%0), and oral cavity (6.5%)

(Table 1b)
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Table 1b: Sites of tumor

Site of the tumor No. of cases (%0)
Buccal mucosa 106 (20.9)
Tongue 77 (15.2)
Oral cavity 33 (6.5)
Pharynx 21 (4.2)
Larynx 15 (3.0)
Tonsil 9(1.8)
Lip 2(0.4)
Maxilla 2(0.4)
Nasal cavity 1(0.2)
Others 95 (18.83)
Right Alveolus 1(0.2)
Total 505 (100)

The TPEX regimen was prescribed in 64% of patients, while 27.5% of patients received the EXTREME regimen (Figure

1).

Figure 2: Treatment regimen used with cetuximab

TPX (64%)

27.5%

EXTREME (27.5%)

TPEXx = Docetaxel + Cisplatin + Cetuximab, EXTREME = Cetuximab + Platinum + 5-FU, CRT = Chemoradiotherapy
with Cetuximab

Partial response (PR) was the most common outcome, observed in 78.2% of patients. Complete response (CR) was seen
in 8.3%, stable disease (SD) in 8.5%, and disease progression (PD) in 2.2%. Treatment discontinuation occurred in
2.8% of patients (Table 2).

Table 2: Distribution of Responses (bar chart)

Treatment response Number of patients (%)
Partial Response(PR) 395(78.2)

Complete Response(CR) 42(8.3)

Disease Progression(PD) 11(2.2)

Stable Disease(SD) 43 (8.5)

Treatment Discontinuation 14 (2.8)
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Patients on the EXTREME regimen had a higher partial response rate compared to those on the TPEXx regimen (82.0%
Vvs. 77.4%; p<0.03). However, more patients in the TPEx group had stable disease compared to the EXTREME group

(10.8% vs. 2.9%; p<0.03). Complete response was highest with CRT (11.6%) compared to EXTREME (8.6%6) and TPEX
(7.7%) (Table 3).

Table3: Responses to treatment based on the Regimen/RT used with cetuximab

Regimen/RT used with cetuximab
Responses CRT EXTREME TPEX

(N=43) (N=139) (N=323)
Complete Response 5(11.6%) 12(8.6%) 25(7.7%)
Partial Response 31(72.1%) 114(82.0%) 250(77.4%)
Stable Disease 4(9.3%) 4(2.9%) 35(10.8%)
Disease progression 1(2.3%) 7(5.0%) 3(0.9%)
Treatment Discontinuation 2(4.7%) 2(1.4%) 10(3.1%)
Total 43(100%) 139(100%) 323(100%)

The overall response rate (ORR) was highest in the EXTREME group (90.6%), followed by the TPEXx group (85.1%) and
the CRT group (83.7%). The disease control rate (DCR) was highest in the TPEx group (96.0%), followed by EXTREME
(93.5%) and CRT (93.0%). The overall ORR and DCR across all patients were 86.5% and 95.0%, respectively (Table 4).

Table 4: Overall Response Rate (ORR) and Disease Control Rate (DCR) by regimen

Regimen/RT used with cetuximab
Parameter Overall
CRT EXTREME TPEX
Overall Response Rate (ORR) 36(83.7%) 126(90.6%) 275(85.1%) 437(78.2%)
Disease Control Rate (DCR) 40(93.0%) 130(93.5%) 310(96.0%) 480 (86.7%)
Total 43(100%) 139(100%) 323(100%) 505(100%)

Partial response was most common across all primary sites, particularly in buccal mucosa (94/106) and tongue (66/77).
Complete responses were more frequently observed in tumors of the oral cavity, pharynx, lip, and right alveolus.

Table 5: Comparison of responses to treatment based on site of SCCHN

Complete Disease Partial Stable Treatment
SCCHN Total Response progression Response Disease Discontinue
(N=42) (N=11) (N=395) (N=43) (N=14)
Buccal mucosa 106 0 0 94 12 0
Tongue 77 0 0 66 11 0
Oral cavity 33 7 1 21 3 1
Pharynx 21 4 0 14 3 0
Larynx 15 1 2 11 1 0
Tonsil 9 0 0 6 3 0
Lip 2 1 0 0 1 0
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Maxilla 2 0 0 2 0 0
Nasal cavity 1 0 0 1 0 0
Right Alveolus 1 1 0 0 0 0
Others 95 14 1 90 1 0

Adverse events were reported in 31.9% of patients (Table 6). The most frequently observed adverse event was skin rash,
seen in 26.9% overall, most commonly among TPEX-treated patients (30.6%0) compared to EXTREME (17.2%) and CRT
(25.5%)

Table6: Comparison of adverse effects with different treatment regimens

Regimen/RT used with cetuximab
Adverse effects CRT EXTREME TPEX -Nritf,a(:s
N=43 N=139 N=323
Total 14 (32.5%) 32 (23.02%) 115 (35.6%) 161 (31.9%)
Skin Rash 11 (25.5%) 24 (17.2%) 99 (30.6%) 136 (26.9%)
Acneform Rash Grade 1 2 (4.65%) 5 (3.5%) 3 (0.92%) 10 (1.98%)
Diarrhoea 1(2.3%) 1 (0.71%) 2 (0.61%) 4 (0.79%)
Headache 0 0 2 (0.61%) 2 (0.39%)
Mucositis 0 0 2 (0.61%) 2 (0.39%)
Fatigue 0 0 2 (0.61%) 2 (0.39%)
Constipation 0 0 2 (0.61%) 2 (0.39%)
Dry Skin 0 0 1 (0.30%) 1 (0.19%)
Stomatitis 0 0 1 (0.30%) 1 (0.19%)
Dyspnea 0 0 1 (0.30%) 1 (0.19%)
3. DISCUSSION

SCCHN is often diagnosed late, and about 50—70% of patients present with stage 111, Vb SCCHN.*® Hence, a large subset
of patients may not be amenable for undergoing surgery or radiotherapy; Systemic treatment and best supportive care can
be the therapeutic options in these patients.

Although cetuximab is a promising drug, developing countries such as India face accessibility issues due to limited
access and high cost of the drug. More than 76,000 patients are eligible for using cetuximab for SCHNN management,
but only 1,611 (just 2%) patients can afford this therapy. The introduction of high-quality biosimilar products at an
affordable cost has resulted in an increased number of patients having access to cetuximab .4 In the multicentric cohort
study by Falco, the TPEXx regimen was associated with skin rash in 33.3% of patients.'®In the current retrospective study,
skin rash was reported in 29.7% of patients with the TPEx regimen. This indicates the comparable tolerability profile of
the biosimilar cetuximab-based TPEx regimen in Indian patients.

The current retrospective, multicentre analysis provides a real-world perspective on the use of biosimilar cetuximab in
patients with locoregionally advanced or recurrent SCCHN in India. Across a diverse cohort of 505 patients, the overall
response rate (ORR) was 86.5%, with partial responses observed in 78.2% of patients. These findings are consistent with
the efficacy demonstrated in clinical trials of innovator cetuximab and support the clinical utility of biosimilar formulations
in routine practice.

Among the regimens studied, patients receiving the EXTREME protocol had a slightly higher partial response rate
compared to those receiving the TPEX regimen (82.0% vs 77.4%, p < 0.03). Conversely, stable disease was more frequently
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seen with TPEX (10.8% vs 2.9%). Complete response rates were highest among patients treated with chemoradiotherapy
(11.6%). These variations in response likely reflect differences in patient selection, prior treatments, and tumour burden,
though a more detailed subgroup analysis was not feasible within the current dataset.

Real-world usage patterns are often influenced by multiple factors including tolerability, cost, and availability. The findings
of this study suggest that biosimilar cetuximab delivers comparable disease control when used with both EXTREME and
TPEX regimens. Previous Indian studies, such as the randomized trial, have shown non-inferiority of the biosimilar
compared to the innovator product. Our results align with this data in terms of safety and response outcomes.**

In terms of safety, adverse events were reported in 31.9% of patients, with skin rash being the most common. Rash was
more frequently reported among TPEX-treated patients, which may be related to cumulative toxicities from the
combination of taxane and platinum agents. While these findings are broadly in line with expected safety profiles for EGFR
inhibitors, the AE reporting rate was lower than typically observed in prospective studies. This is likely due to the
retrospective nature of the study and underreporting in medical records.

This study highlights the importance of biosimilars in improving access to targeted therapies in oncology. Cetuximab has
been a well-established option in SCCHN, but affordability remains a barrier in India. As per internal estimates, fewer than
2% of eligible Indian patients currently access innovator cetuximab due to cost. The availability of a lower-cost, DCGI-
approved biosimilar offers a meaningful solution to this gap. Wider adoption of such products may help increase the
proportion of patients receiving guideline-based systemic treatment, especially in the public sector and smaller hospitals.

There are some limitations to this analysis. First, the retrospective design limits the ability to track long-term outcomes
such as progression-free or overall survival. Second, adverse event data were dependent on documentation in patient files,
which may not fully reflect all toxicities experienced. Lastly, treatment regimens were chosen at the discretion of the
treating physician, and no adjustment was made for baseline prognostic differences, which may have influenced outcomes.

Despite these limitations, this study provides one of the largest Indian real-world datasets evaluating biosimilar cetuximab
in SCCHN. The results reaffirm its clinical effectiveness and tolerability in both TPEX and EXTREME regimens and
support its continued use as a cost-effective option in oncology practice.

4. CONCLUSION

This retrospective real-world analysis suggests that biosimilar cetuximab demonstrates favorable tolerability and
encouraging response rates when used in combination regimens for advanced or recurrent SCCHN in Indian settings. The
non-inferiority of biosimilar cetuximab to the innovator as established in pivotal clinical trials offers a proven cost-effective

treatment for SCCHN patients in the real-world setting.

REFERENCES

[1] Mehanna H, Paleri V, West CM, Nutting C. Head and neck cancer--Part 1: Epidemiology, presentation, and
prevention. BMJ. 2010 Sep 20;341:¢4684. doi: 10.1136/bmj.c4684. PMID: 20855405.

[2] Vokes EE, Weichselbaum RR, Lippman SM, Hong WK. Head and neck cancer. N Engl J Med. 1993 Jan
21;328(3):184-94. doi: 10.1056/NEJM199301213280306. PMID: 8417385.

[3] Szturz P, Vermorken JB. Immunotherapy in head and neck cancer: aiming at EXTREME precision. BMC
Med. 2017 Jun 2;15(1):110. doi: 10.1186/s12916-017-0879-4. PMID: 28571578; PMCID: PMC5455211.

[4] Vermorken JB, Mesia R, Rivera F, Remenar E, Kawecki A, Rottey S, Erfan J, Zabolotnyy D, Kienzer HR,
Cupissol D, Peyrade F, Benasso M, Vynnychenko I, De Raucourt D, Bokemeyer C, Schueler A, Amellal N,
Hitt R. Platinum-based chemotherapy plus cetuximab in head and neck cancer. N Engl J Med. 2008 Sep
11;359(11):1116-27. doi: 10.1056/NEJM0a0802656. PMID: 18784101.

[5] Mesia R, Rivera F, Kawecki A, Rottey S, Hitt R, Kienzer H, Cupissol D, De Raucourt D, Benasso M,
Koralewski P, Delord JP, Bokemeyer C, Curran D, Gross A, Vermorken JB. Quality of life of patients
receiving platinum-based chemotherapy plus cetuximab first line for recurrent and/or metastatic squamous
cell carcinoma of the head and neck. Ann Oncol. 2010 Oct;21(10):1967-1973. doi: 10.1093/annonc/mdq077.
Epub 2010 Mar 24. PMID: 20335368; PMCID: PMC2946862.

[6] Mendenhall WM, Werning JW, Pfister DG. Cancer of the Head and Neck. In: Devita, Hellman, and
Rosenberg’s cancer: principles & practice of oncology. 10th edition. Wolters Kluwer Health. Page: 422 —473.
Book Chapter: 38 -- Export Date: 2 August 2016 -- Source: Scopus. DOI/URL:
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84976598602&partnerID=40&md5=b02a82738949c3364f4b6986c022e161

[7] Specenier P, Vermorken JB. Cetuximab in the treatment of squamous cell carcinoma of the head and neck.
Expert Rev Anticancer Ther. 2011 Apr;11(4):511-24. doi: 10.1586/era.11.20. PMID: 21504318.

[8] Guidi A, Codeca C, Ferrari D. Chemotherapy and immunotherapy for recurrent and metastatic head and neck

© 2025 Journal of Carcinogenesis | Published for Carcinogenesis Press by Wolters Kluwer-Medknow ng. 388



Efficacy and Safety of Biosimilar Cetuximab (CETUXA) in Locoregionally Advanced or
Recurrent Sauamous Cell Carcinoma of the Head and Neck: A Retrospective Multicenter

cancer: a systematic review. Med Oncol. 2018 Feb 13;35(3):37. doi: 10.1007/s12032-018-1096-5. PMID:
29441454.

[9] Golden EB, Formenti SC, Schiff PB. Taxanes as radiosensitizers. Anticancer Drugs. 2014;25:502-511. doi:
10.1097/CAD.0000000000000055Mekhail TM, Markman M. Paclitaxel in cancer therapy. Expert Opin
Pharmacother. 2002 Jun;3(6):755-66. doi: 10.1517/14656566.3.6.755. PMID: 12036415.

[10] Mekhail TM, Markman M. Paclitaxel in cancer therapy. Expert Opin Pharmacother. 2002 Jun;3(6):755-66.
doi: 10.1517/14656566.3.6.755. PMID: 12036415.

[11] Misiukiewicz K, Gupta V, Bakst R, Posner M. Taxanes in cancer of the head and neck. Anticancer Drugs.
2014 May;25(5):561-70. doi: 10.1097/CAD.0000000000000086. PMID: 24534821.E.A. Eisenhaueret al.
New response evaluation criteria in solid tumours: Revised RECIST guideline (version 1.1). EUROPEAN
JOURNAL OF CANCER : 2009: 45 : 228 — 247

[12] Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, Dancey J, Arbuck S, Gwyther S,
Mooney M, Rubinstein L, Shankar L, Dodd L, Kaplan R, Lacombe D, Verweij J. New response evaluation
criteria in solid tumours: revised RECIST guideline (version 1.1). Eur J Cancer. 2009 Jan;45(2):228-47. doi:
10.1016/j.ejca.2008.10.026. PMID: 19097774.

[13] Rainald Knecht. Cetuximab in the Treatment of Locally Advanced Head and Neck Cancer European
Oncology &Haematology, 2011;7(1):16-23 DOI: https://doi.org/10.17925/EOH.2011.07.01.16

[14] PrabhashK et al. Efficacy and Safety of Biosimilar Cetuximab Versus Innovator Cetuximab in Indian Patients
With Head and Neck Cancer: A Multicenter, Randomized, Double-Blind, Phase Il Trial. JCO Global
Oncology: 2024: Volume 10https://doi.org/10.1200/G0.24.00059

[15] Falco A, Leiva M, Blanco A, Cefarelli G, Rodriguez A, Melo J, Cayol F, Rizzo MM, Sola A, Rodriguez
Montani H, Chacon M, Enrico D, Waisberg F. First-line cisplatin, docetaxel, and cetuximab for patients with
recurrent or metastatic head and neck cancer: A multicenter cohort study. World J Clin Oncol. 2022 Feb
24;13(2):147-158. doi: 10.5306/wjco.v13.i2.147. PMID: 35316930; PMCID: PMC8894270

© 2025 Journal of Carcinogenesis | Published for Carcinogenesis Press by Wolters Kluwer-Medknow ng. 389



