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chemo‑radiotherapy (CRT) or Radiaotherapy (RT)  resulted in better 
tumor response and long‑term survival benefit in inoperable, locally 
advanced HNSCC.[8] Similarly, Rodríguez et al. demonstrated 
the safety and clinical benefits of concurrent nimotuzumab 
with radiotherapy in locoregionally advanced patients unfit for 
chemoradiation.[13] The evidence on the beneficial outcomes 
achieved by combining nimotuzumab with radiation in unresectable 
and platinum‑ineligible patients is limited in India and needs to 
be explored. Therefore, the purpose of the present study was 
to retrospectively analyze the safety and therapeutic benefits 
of concurrent nimotuzumab with radiotherapy in unresectable, 
advanced, nonmetastatic patients with squamous cell cancers of 
head and neck (locoregionally advanced HNSCC [LAHNSCC]) 
who were ineligible for conventional chemoradiation.
Materials and Methods
In the present study, we retrospectively reviewed the medical 
records of nonmetastatic LAHNSCC patients who received 
nimotuzumab with radiation therapy (RT) between 2012 and 2017 
at the oncology department of a tertiary care teaching hospital 
in Chennai (India). Inclusion criteria for this retrospective study 
were as follows: (1) age 18 years and above, (2) tumor Stage III–
IVb, (3) squamous histology, (4) Eastern Cooperative Oncology 
Group (ECOG) performance score ≤3, (5) unfit for surgery, (6) 
ineligible for chemotherapy (especially platinum based), and (7) 
treated with injection nimotuzumab 200 mg IV weekly as infusion 
and concurrent intensity‑modulated radiation therapy (IMRT) with 
total dose between 60 and 70 Gy. Exclusion criteria included 
nonsquamous histology and recurrent cancers with a history of 
prior chemoradiation and/or immunotherapy.
Data regarding patients treated between 2012 and 2017 
complying with the above‑mentioned inclusion criteria were 
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Introduction
Head‑and‑neck squamous cell cancers (HNSCCs) are one of 
the most prevalent cancers worldwide, with more than five lakh 
patients diagnosed annually.[1] The use of tobacco and Epstein–
Barr virus infection are the common causes of these cancers in 
the Asian population, in comparison to cigarette smoking and 
alcohol consumption in the Western population.[2‑4] In India, there 
is an increasing burden of HNSCC, and a majority of patients 
present with advanced disease.[4‑6] Radical radiotherapy alone is 
used as a treatment modality in early cancers of the head and 
neck, whereas cisplatin, in combination with radiotherapy, is the 
recommended treatment for unresectable and locally advanced 
stages of the disease.[7,8] However, a significant fraction of locally 
advanced cases of HNSCC patients due to various factors such as 
elderly age, poor performance status, significant comorbidities, renal 
dysfunction, otologic disorders, and hypersensitivity to platinum 
drugs are ineligible for platinum‑based chemotherapy regimen 
and are offered radiotherapy alone.[9] This necessitates the need to 
explore novel treatment strategies. Squamous cell cancers of head 
and neck usually express epidermal growth factor receptor (EGFR), 
the overexpression of which correlates with radiation resistance, 
poor treatment response, increased rate of metastasis, and hence 
poor survival.[10] Thus, EGFR‑based targeted therapies have gained 
attention to improve treatment outcomes. Nimotuzumab (BIOMAb 
EGFR®) is a humanized monoclonal antibody (MAb) which binds 
to the extracellular domain of the EGFR with intermediate affinity 
and high specificity, which leads to blockade of downstream signal 
transduction pathways, resulting in antitumor effects.[11] It also acts 
as a radiosensitizer and exerts dual benefits.[8,11] In comparison to 
other anti‑EGFR MAbs, nimotuzumab has few side effects.[8,12] 
The BEST trial demonstrated that the addition of nimotuzumab to 
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extracted from the medical records and analyzed. Data of 
21 patients with unresectable, LAHNSCC who were ineligible for 
platinum‑based chemotherapy were included in the final analysis.
Evaluating parameters
At 24 weeks posttreatment, the tumor response rate was 
calculated using the Response Evaluation Criteria in Solid 
Tumors (RECIST version 1.1) criteria. The tumor response 
rate assessed included complete response (CR), partial 
response (PR), progression of disease, and Stable disease (SD) 
based on computed tomography/magnetic resonance imaging 
findings. The objective response rate (ORR) was calculated. 
Adverse events (AEs) were assessed and graded by the 
National Cancer Institute’s Common Toxicity Criteria version 4.
Statistical analysis
Statistical analysis was performed using SPSS software version 22 
(IBM Corp., New York, USA). Median overall survival (OS) 
along with 95% confidence interval, mean, and the standard error 
was estimated by the Kaplan–Meier method. The log‑rank test 
was used for the comparison of survival distribution, and the 
association between the variables was estimated by Chi‑square 
test and Fisher’s exact probability test.
Results
A total of 21 patients of LAHNSCC were analyzed. The 
median age of the patients was 55 years (range: 28–72), 
with 17 males (81%) and 4 females (19%). The number of 
patients aged 65 years and less were 13 (61.9%) and those 
aged >65 years were 8 (38.1%). The most common anatomical 
site of the tumor was oral cavity (51%) followed by the 
larynx and hypopharynx. Most patients had good performance 
status (ECOG‑1). Stage IV was the common stage. The median 
radiation dose received was 60 Gy, along with a median number 
of six weekly doses of nimotuzumab. The baseline characteristics 
of unresectable, platinum‑ineligible LA‑squamous cell carcinoma 
of head‑and‑neck (SCCHN) patients are summarized in Table 1.
Tumor response analysis
At 6 months posttreatment, 76.2% (n = 16) of patients showed 
CR, 9.5% (n = 2) of patients showed PR, 4.8% (n = 1) of 
patients had static disease (SD), whereas 9.5% (n = 2) of 
patients progressed on treatment. The ORR (CR + PR) achieved 
was 85.7% [Table 2].
Survival analysis
In this retrospective analysis, we observed that the 1‑year survival 
rate was 63.7%, and the median OS was 21 months [Figure 1].
Subgroup analysis of overall survival with various 
variables
On further subgroup analysis, we observed that the difference 
in the mean/median OS with respect to age (>65 years), gender, 
ECOG status, and tumor stage was not found statistically 
significant [Table 3].
Safety and toxicity analysis
The side effects encountered during the treatment were 
leukocytosis, vomiting, and mucositis, and their details are 
summarized in Table 4. Nimotuzumab was observed to be safe, 
and no added toxicity was reported.
Discussion
The findings of our retrospective analysis indicate that 
nimotuzumab with IMRT resulted in improved therapeutic 

Table 1: Baseline characteristics of unresectableand 
platinum ineligible locoregionally advanced 
head-and-neck squamous cell carcinoma patients
Characteristics Value (%)
Total patients (n) 21
Age (years)

Mean±SD 55.4±13.9
Median (range) 55 (28‑72)

Age group (years)
<65 13 (61.9)
≥65 8 (38.1)

Gender
Male 17 (81)
Female 4 (19)

Performance status
ECOG ‑ 1 14 (66.7)
ECOG ‑ 2 7 (33.3)

Anatomical sites
Larynx 4 (19)
Hypopharynx 3 (14.3)
Nasal cavity 2 (9.5)
Oral cavity 10 (47.6)
Oropharynx 2 (9.5)

Tumour stage
III 7 (33.3)
IVA 10 (47.6)
IVB 4 (19)

T stage
T2 4 (19)
T3 7 (33.3)
T4 10 (47.6)

M stage
N1 4 (19)
N2 13 (61.9)
N3 4 (19)

Treatment (Gy)
Median doses of nimotuzumab received 6
Median dose of radiotherapy received 60

ECOG=Eastern Cooperative Oncology Group, SD=Standard deviation

Table 2: Tumor  response at  24 weeks posttreatment
Tumour response 
at  24 weeks

Total patients=21 
Number of patients (%)

CR 16 (72.2)
PR 2 (9.5)
SD 1 (4.8)
PD 2 (9.5)
ORR (CR + PR) 18 (85.7)
CR=Complete response, PR=Partial response, SD=Stable disease, PD=Progressive 
disease, ORR=Objective response rate

Figure  1: Kaplan–Meier estimates of overall survival in locoregionally 
advanced squamous cell carcinoma of head and neck treated with 
nimotuzumab and intensity‑modulated radiation therapy

outcomes and better survival benefits in nonmetastatic 
LAHNSCC patients ineligible for conventional chemoradiation. 
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The MACHNC meta‑analysis revealed superior 5‑year OS benefit 
with concurrent CRT (CCRT) only, and cisplatin‑based CCRT 
is the recommended treatment for patients with unresectable, 
LAHNSCC.[14] However, platinum‑based CCRT is toxic, 
impacting the quality of life in the survivors, especially with 
the inherent late toxic effects. Apart from toxicity drawbacks, 
a large fraction of patients are ineligible for platinum‑based 
chemotherapy regimen due to impaired performance status, 
reduced nutritional status, geriatric age, and significant 
comorbidities such as renal dysfunction, otologic disorders, and 
hypersensitivity to platinum‑based therapy. Radiotherapy remains 
the only treatment option for such platinum‑ineligible patients.[9] 
The management of unresectable and platinum‑ineligible locally 
advanced SCCHN is a clinical challenge despite the advances in 
treatment options and therefore, new strategies is the need of the 
hour for successful management of such tumors.
EGFR is overexpressed in the majority of head‑and‑neck 
cancers. The overexpression of the EGFR levels is very much 
related to tumor growth, proliferation, invasion, metastasis, 
apoptosis, and poor prognosis. Inhibiting EGFR pathway 
inhibits the proliferation of tumor cells, differentiation, cancer 
angiogenesis and promotes better treatment outcome of 
chemoradiation.[15] Therefore, anti‑EGFR‑targeted treatment is 
considered as a potential addition to the standard treatment 

regimens. Nimotuzumab (BIOMAb EGFR) is a new humanized 
anti‑EGFR MAb with proven antitumor activity and has 
relatively better safety profile than other anti‑EGFR MAbs.[8,11,15] 
It is also known to block the PI3K/AKT pathway and inhibit 
the activation of DNA‑PKcs, thereby improving radiation 
sensitivity.[16] In our retrospective analysis, we found that 
addition of nimotuzumab to IMRT improved tumor response 
and survival rates in locally advanced SCCHN unfit for 
surgery and chemotherapy with cisplatin. A study conducted 
as multicenter trial among Indian population showed that 
concurrent chemoradiation with cisplatin and BIOMAb given 
together resulted in a 64% reduction in death risk. While the 
5‑year OS was 39% in the nimotuzumab + RT group, it was 
26% in the RT group. Furthermore, the median follow‑up of 
65.7 months did not reveal any long‑term drug‑related toxicity 
in the study arm. The trial demonstrated that addition of 
nimotuzumab to CRT or radiotherapy (RT) improved locoregional 
control and better treatment outcome in unresectable, locally 
advanced SCCHN.[8] Similarly, Rodríguez et al., in a controlled, 
double‑blind, randomized clinical trial, assessed the efficacy 
of nimotuzumab in combination with radiotherapy in 106 
advanced SCCHN patients. The trial documented significant 
CR rate in patients treated with nimotuzumab plus RT (59.5%) 
as compared to RT plus placebo (34.2%), and the drug was 
well tolerated in combination with radiotherapy.[13] Similarly, 
Talapatra et al., in a prospective trial, evaluated the efficacy and 
safety of nimotuzumab and IMRT in locally advanced SCCHN 
patients considered unfit for cisplatinum chemotherapy, where the 
addition of nimotuzumab was found to be safe and efficacious 
in locally advanced SCCHN patients with 72% of complete 
locoregional response.[17] The current study of employing 
nimotuzumab during IMRT resulted in improved tumor response 
rate and beneficial survival outcome, where >75% of patients 
showed CR, the findings of which were similar to those of the 
previous studies.[8,13] Nimotuzumab was found to be a safe drug 
with no added toxicity in the present study. The common AEs 
observed in our study during the treatment were of Grade 1/2 
which included leukocytosis and mucositis, which is similar to 
previously documented studies.[8,13] No typical anti‑EGFR‑related 
toxicity such as severe rash or hypomagnesemia or infusion 
reaction was observed. Nimotuzumab binds to cells expressing 
high EGFR levels in a bivalent manner which is more stable. 
In normal tissues where EGFR levels are low, it binds in a 
monovalent manner which is less stable and has minimal effect 
on normal tissues, thereby providing a better safety profile 
unlike other anti‑EGFR antibodies.[8,18] To summarize, our 
study validates the use of nimotuzumab with IMRT as a viable 
therapeutic option to improve tumor response and survival in 
inoperable and platinum‑ineligible LAHNSCC patients, although 
robust multicentric, randomized controlled clinical trials with 
larger sample size are needed to validate these results. The main 
limitation of the study was that it was a retrospective study. The 
sample size was small with single‑arm assessment.
Conclusion
Nimotuzumab during IMRT will help in bringing a promising 
treatment response, with no additional toxicity in unresectable 
LAHNSCC patients ineligible for conventional chemoradiation.
Financial support and sponsorship
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Table 3: Subgroup analysis  of  overall  survival with 
various factors
Parameter n (%) Median overall survival 

(95% CI) in months
P

Patients 21 (100) 21.0 (NR)
Age

≤65 13 (61.9) NR 0.529
>65 8 (38.1) 21

Gender
Male 17 (81) 21 (NR) 0.94
Female 4 (19) 9 (NR)

Tumor stage
III 7 (33.3) 21 (NR) 0.272
IVA 10 (47.6) 9 (1.8‑16.4)
IVB 4 (19) 8 (NR)

Performance status
ECOG ‑ 1 14 (66.7) 21 (NR) 0.49
ECOG ‑ 2 7 (33.3) 21 (NR)

T stage
T2 4 (19) 21 (NR) 0.29
T3 7 (33.3) NR
T4 10 (47.6) 9 (NR)

N stage
N1 4 (19) 21 (NR) 0.045
N2 13 (61.9) NR
N3 4 (19) 4 (0‑9.2)

NR=Denotes not reached, ECOG=Eastern Cooperative Oncology Group, 
CI=Confidence interval

Table 4: Common adverse events encountered during 
the treatment
Adverse events Grade 1 Grade 2 Total (%)
Anemia 2 2 4 (9.3)
Neutropenia 3 1 4 (9.3)
Mucositis 4 3 7 (16.3)
Diarrhea 2 1 3 (7.0)
Dysphagia 2 2 4 (9.3)
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failure and arthritis. Due to marked edema and new‑onset 
hypertension, the nephritic syndrome was thought of but 
urine failed to show active sediment on numerous occasions. 
Her laboratory investigations are summarized in Table 1. Her 
ANA, ANCA, and RA screen and complement levels were in 
the normal range. Viral markers were negative. A diagnosis 
of fibrosing tenosynovitis was made, and she was started on 
steroids by the rheumatology team. Since she developed acute 
psychosis due to steroids, they were tapered and stopped. Her 
joint symptoms improved transiently but symptoms started 
worsening about 6 months later during the course of the illness. 
Physical examination revealed that the patient was cachexic. 
There was bilateral pedal edema. Joint examination revealed 
swelling and tenderness of bilateral PIP, Metacarpophalangeal 
(MCP) joint, wrists, knees, ankles, and shoulder joints. There 
was no other remarkable finding on systemic examination. 
Biopsy from the MCP joint confirmed the presence of amyloid 
deposits with special Congo red stain. The patient was 

diagnosed to have amyloid arthropathy, secondary to multiple 
myeloma. She was started on bortezomib, cyclophosphamide, 
and dexamethasone chemotherapy following which there was a 
significant improvement in her symptoms.
MAA resembles inflammatory arthritis with juxta‑articular 
soft‑tissue swelling, mild periarticular osteoporosis, subchondral 
cystic lesions, and well‑defined sclerotic margins.[3] The 
incidence of MAA in plasma cell dyscrasias has been estimated 
between 3.7% and 9.2%.[4,5] It is an immune‑mediated 
entity, with predominant role of macrophage‑associated 
inflammasomes, causing release of interleukin‑1 beta and 
related cytokines in the synovial membrane.[6] MAA is usually 
of two types. If amyloid is deposited around the joint tissues 
and synovia, the clinical picture resembles RA affecting 
small joints. When amyloid deposition occurs in the bone 
marrow usually affecting the bigger joints (e.g., hip joint, 
shoulder joint, etc.) patients present with fractures.[7]

Majority of cases present as symmetrical polyarthritis and 
are misdiagnosed and treated as cases of RA for many years 
till the symptoms start becoming extremely debilitating. In 
a case series of 101 patients with MAA, arthritis was the 
presenting manifestation in 63 patients and it preceded the 
diagnosis of myeloma by 1–84 months. Thirty‑three cases 
were mistreated as RA. Only one patient was rheumatoid 
factor (RF) positive and none were anti‑cyclic citrullinated 
peptide (CCP) antibody positive.[2] Jorgensen et al. reported 
nine patients with monoclonal gammopathy and MAA. All of 
the patients were seronegative for RF, and the majority had the 
hand and wrist involvement, including two patients who had

Figure 1: (a) Case 1 ‑ Synovial biopsy section showing amorphous 
eosinophilic acellular material in the fibrocollagenous tissue along with 
mild mononuclear cell infiltrates and synoviocytes. (b) Case 2‑ X‑ray 
of the hands showing joint deformities
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