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Abstract

Background: Head and neck squamous cell carcinoma (HNSCC), is a common malignancy in the In-
dian Population. In locally advanced disease, chemoradiation is the standard of care. Although in-
duction chemotherapy has been much studied, no clear benefit has been identified apart from la-
ryngeal preservation. A few randomized trials have demonstrated improved response rate, dis-
ease free survival, and overall survival, with induction chemotherapy. Nimotuzumab is a huma-
nized monoclonal antibody targeting epidermal growth factor receptors (EGFR). Unlike other Anti-
EGFR monoclonal antibodies, it is demonstrated to be safer when combined with chemotherapy
and/or radiotherapy. Aim: To evaluate the safety and efficacy of concurrently administered nimo-
tuzumab with chemo-radiotherapy in patients with HNSCC in usual health care setting. Methods:
This was an open-label, single arm study, with retrospective analysis of results. Patients above 18
years of age, and having histologically confirmed, advanced HNSCC were included in the study. The
patients were treated with 3 cycles of induction chemotherapy consisting of modified TPF regimen
along with nimotuzumab (200 mg IV) on Day 1, followed by radiotherapy for a dose of 66 Gy along
with concurrent weekly cisplatin (30 mg/m?) and nimotuzumab (200 mg) throughout the course
of radiation. Patients were evaluated using RECIST criteria, 4 weeks after the last cycle of chemo-
therapy. Results: Sixteen patients were included in this study, with mean age of 54 + 11 years.
Most common sub-site of cancer was oral cavity in 69% (n = 11), followed by pharynx in 19% (n = 3).
Four patients had metastasis at the time of presentation. Six patients (37.5%) had progressive
disease and four patients (25%) were lost to follow-up. The combination chemotherapy with ni-
motuzumab was well tolerated. Addition of nimotuzumab to TPF regimen was not associated with
added toxicity. Conclusion: Addition of anti-EGFR monocloncal antibody (nimotuzumab) to induc-
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tion chemotherapy and chemoradiation may be a promising alternative to concurrent chemoradi-
otherapy in HNSCC due to known over expression of EGFR receptors. The results of this study need
further evaluation in a larger study setting.

Keywords

Nimotuzumab, Head and Neck Cancer, Chemoradiotherapy, Cisplatin, Epidermal Growth Factor
Receptors, Monoclonal Antibody

1. Introduction

Head and neck cancers (HNCs) are very common in India, and account for almost 30% of all cancers in India.
Nearly 58% of the global HNCs occur only in Asia and constitute approximately 5% of all cancers globally [1]
[2]. Squamous cell carcinoma (HNSCC), the most frequent variety of HNC, is a potentially curable malignancy,
when diagnosed at an early stage. However, advanced locoregional disease (non-metastatic Stage Il or Stage 1V)
is the most frequent presentation at diagnosis—in almost 60% of HNSCC patients, and is associated with poor
prognosis [3].

The high frequency of HNC in India can be attributed to widespread tobacco exposure, either by smoking or
chewing. It accounts for nearly 50% of oral and oropharyngeal tumours in men and over 90% cases in women.
Other associated risk factors include ionizing radiation, diesel exhausts, sulphuric acid mists, and mustard gas [4].

The standard treatment for patients with operable HNSCC is surgery followed by post-operative radiotherapy
(RT), with or without adjuvant chemotherapy, whereas in unresectable locoregionally advanced HNSCC, the
approach is concurrent chemoradiotherapy (CTRT) [5]. Induction chemotherapy has a proven role in organ pre-
servation and in some cancers reduced the incidence of distant metastases but its efficacy in prolonging overall
survival is yet to be established [5].

Induction chemotherapy with cisplatin and fluorouracil (PF) has shown benefit in locally advanced head and
neck cancer by reducing tumour size and micrometastases before definitive radiotherapy. In this long-term analysis
of TAX 324, with a median follow-up of 6 years, overall and progression-free survival was significantly better
in patients treated with TPF than in those treated with PF (panel). Patients with hypopharyngeal and laryngeal
cancer also had significantly longer progression-free survival with TPF than with PF, and those with oropha-
ryngeal primary tumours in the TPF group had an overall survival advantage. Several studies like this observed
sustained superiority of docetaxel, cisplatin, and fluorouracil (TPF) over cisplatin and fluorouracil (PF) solidifies
the role of TPF as induction chemotherapy for patients with locally advanced squamous-cell carcinoma of the
head and neck [6].

Study by Vermorken et al., evaluated docetaxel based regimen (docetaxel, platin, flurouracil) that showed
significantly improved progression free and overall survival in patients with unresectable squamous-cell carci-
noma of the head and neck were observed with addition of docetaxel in the standard regimen of cisplatin and
fluorouracil, induction chemotherapy. Though efficacy was improved, Grade 3/Grade 4 toxicities and increase
death rate due to toxicities were the major limitation [7].

Epidermal growth factor receptor (EGFR) is over-expressed in more than 90% of the HNSCC tumours and is
associated with poorer survival [4]. Cetuximab (chimeric MADb) and nimotuzumab (humanized MAb) are the
two monoclonal antibodies that are approved in India for the management of advanced head and neck can-
cer.

Enhancements in survival with the addition of the taxane (docetaxel) to the traditional induction regimen con-
sisting of cisplatin and 5 flurouracil compared with cisplatin and 5 flurouracil alone [8]-[10]. Toxicities asso-
ciated with this regimen is main limitation, addition of EGFR antibodies not only improve the efficacy but also
decreases the toxicities associated [11] [12]. Improved complete response rate was observed when cetuximab
added to induction chemotherapy, radiotherapy in patients with locally advanced squamous cell carcinoma of
the head and neck [11]. Kies et al., reported enhanced progression-free survival (PFS) and overall survival (OS)
rates in patients with advanced nodal disease, common toxicities found with cetuximab were grade 3 or 4 toxicity

was skin rash, neutropenia [13].
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Nimotuzumab (also known as h-R3), is a humanized anti-EGFR monoclonal antibody, what has demonstrated
significant clinical and survival benefits with a good safety profile in combination with CTRT/RT [14]-[16].
Babu et al. reported that addition of biologically active targeted therapies to RT/CTRT increase therapeutic out-
come with minimal morbidity. Study conducted 76 evaluable patients with (Stage 11l or 1Va), inoperable SCCHN
showed that overall survival rate increased when nimotuzumab was added to chemotherapy and radiotherapy
and it also significantly reduced risk of death [14].

This study was planned to further evaluate the safety and efficacy of addition of nimotuzumab to induction
chemotherapy and concurrent chemoradiotherapy in patients with locally advanced inoperable HNSCC.

2. Methods

This was an open label single arm study. Sixteen patients above the age of 18 years, having histologically con-
firmed HNSCC, in an inoperable stage (I11 and 1V), were enrolled. Other main inclusion criteria were Eastern
Cooperative Oncology Group (ECOG) Performance Status score of <2 and life expectancy greater than 6 months.
The main exclusion criteria were patients who received chemotherapy, radiotherapy and/or immunotherapy, pa-
tients with distant metastases and known or suspected hypersensitivity to drugs used in the study.

Informed consent was obtained from all patients. During the screening, 3 cycles of induction chemotherapy
consisting of TPF regimen (Paclitaxel 260 mg, Cisplatin 30 mg/m? for 3 days, 5-flurouracil 1500 mg for 3 days
and Leucovorin 300 mg 1V) along with Nimotuzumab (200 mg V) on Day 1.

The patients were administered IV cisplatin 30 mg/m? and 1V nimotuzumab 200 mg weekly for 6 weeks, along
with radiotherapy of 6600 cGy over 33 fractions. Patients were evaluated over Response Evaluation Criteria in
Solid Tumors (RECIST) criteria 24 weeks after the last cycle of chemotherapy.

3. Results

Demographics

Mean age of patients was 54 years, with majority of them (69%) being males (Table 1). Most common site of
cancer was oral cavity (69%), followed by pharynx (19%) and larynx (13%) (Table 2).

All patients completed 3 cycles of induction chemotherapy with TPF regimen and nimotuzumab. Thirteen
(81.2%) patients completed six cycles of concurrent chemoradiotherapy with cisplatin (Figure 1).

Table 1. Distribution of patients with respect to gender and age.

Description Category Results
Female 5 (31%)
Gender
Male 11 (69%)
N 16
Mean 54
Age Standard Deviation 11
(Years)
Median 57
(Min., Max.) (39, 70)

Table 2. Distribution of patients with respect to tumour location.

Tumour Location No. of Subjects Frequency
Oropharynx 11 69%
Pharynx 3 19%
Larynx 2 13%
Total 16 100%




S. Subramanium et al.

No. of Subjects
OoOFrRrNWPkArUIUION

Complete Progressive Lost to Follow
Response Disease Up
Response Outcomes

Figure 1. Response rate with nimotuzumab with Induc-
tion Chemotherapy and Chemoradiation.

Six patients achieved complete response and are disease free. The median duration of response was 42 months.
(21 - 73 months), the patient and the tumor characteristics of these patients are detailed in Table 3.

All the patients tolerated therapy well; no adverse events or toxicities were observed in any of the treated pa-
tients. Addition of nimotuzumab to the TPF regimen was not associated with added toxicity.

4. Discussion

Induction chemotherapy is planned based on the hypothesis that it would involve a better drug delivery in well
vascularised tumours and could eliminate the micrometastatic disease with active doses of chemotherapy given
systemically [12].

Induction regimens including fluorouracil and platins (PF) demonstrated organ preservation, but long term
survival benefits were seen only in few trials. Incorporation of taxanes (TPF) to the two drug regimens has
shown an increase in the response rates (higher than 90% and complete responses in more than 50% of patients)
and survival benefit. Study by Vermorken et al., evaluated docetaxel based regimen (docetaxel, platin, flurtou-
racil) that showed a significant higher progression free survival (PFS) and overall survival (OS) compared to PF
regimen (PFS: 11.0 months vs. 8.2 months; OS was 18.8 months vs. 14.5 months) [12].

Induction therapy showed improved overall survival. Two important studies TAX 324, TAX 323 confirm it
but this approach had disadvantage of toxicity. Main findings of the TAX 324 study conducted with two group
PF (N = 246), TPF (N = 255) was overall response after induction chemotherapy was 64% in PF group versus
72% in TPF group, complete responses in PF group was 15% and 17% in TPF group. Enhanced median overall
survival was 71 months in TPF group than 30 months in PF group, significant improvement in PFS at 3 years
(TPF 53 vs. PF 42). Enhanced overall survival at 3 years was (42 PF group versus 53 in TPF group). Total
deaths was 54 in PF group and in TPF group 41. Toxicities like neutropenia was observed in more than 50% pa-
tients (in TPF group 83% patients observed neutropenia) other toxicities associated was febrile neutropenia/neutro-
penic infection, anemia, thrombocytopenia, stomatitis [6]. Similar results observed in TAX 323 like significant
higher progression free survival (PFS) and overall survival (OS) compared to PF regimen (PFS: 11.0 months vs.
8.2 months; OS was 18.8 months vs. 14.5 months) [7].

Elevated levels of EGFR are associated with malignant transformation of neoplastic cells and its role in caus-
ing radioresistance by mediating cell survival following radiotherapy in cells has been studied [9] [17]-[19]. The
anti-EGFR agents have shown to inhibit the EGFR-signaling pathway and reduce the rate of cellular prolifera-
tion, and also negate the EGFR-mediated radioresistance and sensitize malignant cells to concomitant RT [18]
[19]. Similarly, EGFR antagonists may augment the tumour response to chemotherapy since EGFR overexpres-
sion is also known to cause resistance to chemotherapeutic agents [19]. Thus, the use of EGFR inhibitors may
enhance tumour cell Killing by limiting the free radical-induced AKT-mediated cell survival [10]. Cetuximab (chi-
meric MAb) and nimotuzumab (humanized MADb) are the two monoclonal antibodies that are approved in India
for the management of advanced head and neck cancer.

Tremplin study conducted in 98 intent to treat population of which 52 patients (86%) were included in Arm A
RT (70 Gy) with cisplatin (100 mg/m? on Days 1, 22 and 43 of RT) and 46 pts (82%) in Arm B RT (70 Gy) with
cetuximab (400 mg/m? loading dose before RT and 250 mg/m? on the first day of the 7 weeks of RT). Overall
survival was respectively 85% and 86% in Arm A vs. Arm B. Local failures occurred more often in Arm B, better
patient compliance with Arm B. Acute and late toxicities was higher in Arm A [20]. In another study Mesia et al.,
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Table 3. Patient characteristics and survival of patients with complete response to therapy.

Age/Sex Location of Cancer Tnm Staging Date of Diagnosis Last Day of Follow up

47/F Hypopharynx T3N2MO 08/11/2010 18/10/2013
42/IM Tongue T3N2MO 09/05/2011 06/03/2013
56/F Larynx T3N2MO 22/11/2006 20/09/2013
40/M Tongue T4aN1MO 21/02/2008 04/04/2013
70/M Left Tonsil T3N2bMO 18/04/2010 05/05/2011
37M Tongue T2N2MO 14/08/2009 24/11/2012

showed that adding cetuximab to PF chemotherapy was superior to PF alone in unresectable SCCHN. Phase 11
trial conducted in 7 Spanish hospitals. Induction comprised TPF, cetuximab and accelerated RT with a conco-
mitant boost (69.9 Gy). Complete response was observed in 6 patients (12%) after two cycles and in 10 patients
(20%) after four cycles. Thirty-one patients (62%) showed partial response after two cycles while after for
cycles in 25 patients (50%) showed partial response. After two cycles 5 patients (10%) showed stable disease
and 4 patients (8%) was in stable disease stage after four cycles. Progressive disease was in 1 patient (2%) and 2
patients (4%) after two cycles and four cycles respectively. However, in this study, 2 adverse event related
deaths (febrile neutropenia and hepatic insufficiency) were observed. Other serious Grade 3/4 adverse events
(AEs) like neutropenia; neutropenic fever, infection thrombocytopenia, diarrhea, rash, hypotension were also
there [21]-[24].

Zhao et al., reported in forty cases of resectable HNSCC were treated with nimotuzumab (400 mg on Day 1)
combined with PF regimens (cisplatin 75 mg/m? on Days 1 and 5-Fu 750 mg/m? administered on Days 1-5 in a 3
weekly regimen) and after 2 cycles, an organ-preservation local therapy (surgery or radiotherapy) 85% patients
showed complete or partial response. Many of the patient showed downstaging, nimotuzumab found to be highly
effective for preserving the organ function and the toxicities are well tolerable [13]. Rodriguez et al., observed
complete response after treatment with paclitaxel, nimotuzumab and low-dose methotrexate in a 61-year-old
male patient with metastatic poorly differentiated squamous cell carcinoma of larynx to lymph nodes and lung.
The toxicity was very mild, only neutropenia Grade | and peripheral neuropathy Grades I-1l. There was no evi-
dence of skin rash. The patient was asymptomatic with excellent general condition and without any tumor activ-
ity on physical examination [17]. The current approach of use of induction chemotherapy followed by definitive
local therapy has the advantage of the potential to reduce the risk of distant failure and a rapid reduction of tumours
in the responders. In addition, induction also appears to predict the responsiveness to chemoradiotherapy [12].

Our study showed that addition of nimotuzumab to induction chemotherapy with taxanes, platins and flurou-
racil (TPF) regimen followed by concurrent CTRT has resulted in complete response CR in 38% patients, with-
out any significant toxicity. These study results are concurrent with the studies discussed earlier. The safety of
nimotuzumab has been repeatedly demonstrated in previous studies [8] [25]-[27]. Unlike other anti-EGFR anti-
bodies, nimotuzumab requires bivalent binding for stable attachment. This leads to selective binding to cells ex-
pressing moderate to high EGFR levels, and thereby a better safety profile. In normal tissues, where the EGFR
concentration is low, nimotuzumab monovalent interaction is transient, thus avoiding severe toxicities [27]. The
limitations of this study include small sample size and incomplete capturing of the survival outcomes. However,
we strongly believe that targeted therapies along with induction chemoradiotherapy and concomitant chemorad-
iation stand to add benefit in terms of tumor response, PFS and overall survival. A larger study would be the
way ahead for prove these claims.

5. Conclusion

These findings suggest that addition of nimotuzumab to induction chemotherapy may be therapeutic option in
patients with inoperable, locally advanced HNSCC. Early diagnosis, along with new promising therapies, will
help improve outcomes in these cases. However, long term survival benefits of these therapies need to be ex-
plored through large scale well designed clinical studies.
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