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HER Family

• The HER molecules are cell membrane-bound 
proteins comprising 4 distinct receptors:
HER1/EGFR, HER2, HER3, HER4.

• HER family members consist of: extracellular 
ligand binding domain & dimerization arm, 
transmembrane domain, intracellular tyrosine 
kinase domain.

• HER1/EGFR and HER2 are the most widely 
studied HERs.

• HER1/EGFR is involved in normal cell growth, 
differentiation, and repair.

Wee P, Wang Z. Cancers 2017;9:52; Seshacharyulu P, Ponnusamy MP, et al. Expert Opin
Ther Targets 2012;16(1):15-31; Perez-Soler R. The Oncologist 2004;9:58-67



HER1/EGFR

• EGFR is mapped to chromosome 7 short 
arm q22, spanning 110 kb of DNA 
divided into 28 exons.

• In normal cells, the expression of EGFR is 
estimated to be from 40,000-100,000 
receptors per cell.

• EGFR is expressed on healthy cells that 
originate from all three germ cell layers 
 particularly those of epithelial origin 
(skin, liver, GI tract).

Wee P, Wang Z. Cancers 2017;9:52; Herbst RS, Shin DM. Cancer 2002;94:1593-611. 



HER1/EGFR Signaling
• Inactive state  each HER exists as 

a monomer.

• Ligand binding:
Promotes homodimerization (e.g. 

HER1/HER1) or heterodimerization (e.g. 
HER1/HER2).

Activating the receptor tyrosine kinase
 downstream signalling

• Abnormal cells: dysregulated 
pathways  cell hyperproliferation 
& migration/metastasis.

Wee P, Wang Z. Cancers 2017;9:52; Herbst RS, Shin DM. Cancer 2002;94:1593-611. 



HER1/EGFR Expression in Malignancy

• In many cancers, HER1/EGFR expression is abnormal or upregulated 
 indicative a possible role of tumorigenesis.

• HER1/EGFR overexpression or dysregulation correlates with disease 
progression, survival, stage, and response to therapy.

Good target for therapeutic inhibition.

Sigismund S, Avanzato D, Lanzetti L. Molecular Oncology 2018;12:3-20; Perez-Soler R. The Oncologist 2004;9:58-67; Herbst RS, 
Shin DM. Cancer 2002;94:1593-611



HER1/EGFR Expression in Malignancy

Sabbah DA, Hajjo R, Sweidan K. Current Topics in Medicinal Chemistry 2020;20:1-20; Perez-Soler R. The Oncologist 2004;9:58-67; Herbst 
RS, Shin DM. Cancer 2002;94:1593-611.



Head and Neck Cancer
• Head and neck cancers usually 

begin in the squamous cells that 
line the moist, mucosal surfaces 
inside the head and neck.

• Often referred to as squamous cell 
carcinomas of the head and neck.

• Account for approximately 4% of all 
cancers in the United States.

• The most common cancers in 
developing countries, especially in 
Southeast Asia. 

Joshi P, Dutta S, et al. Rambam Maimonides Med J. 2014;5(2):e0009.

https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000597171&version=Patient&language=English


Risk Factors of HNC

Joshi P, Dutta S, et al. Rambam Maimonides Med J. 2014;5(2):e0009.



Symptoms of HNC

Tariq A, Mehmood Y, et al. IJPRAS 2015;4:21-34.



Treatment of 
HNC



EGFR Targeted Therapies

• Therapeutic approaches 
employed for targeting EGFR in 
various human malignancies:
• Monoclonal antibodies 

cetuximab, panitumumab, 
nimotuzumab.

• Small molecule tyrosine kinase 
gefitinib, erlotinib.

Herbst RS, Shin DM. Cancer 2002;94:1593-611; Wee P, Wang Z. Cancers 2017;9:52.



Nimotuzumab: Mechanism of Action

• Disrupting the interaction of the 
EGFR with its ligands. The 
binding of this MAb with the 
extracellular domain of its 
receptor induces endocytosis 
and degradation of the EGFR.

• Inducing ADCC and has been 
shown to induce NK- dependent 
ADCC on EGFR-positive tumors 
cells at levels comparable with 
cetuximab.

Mazorra Z, Chao L, et al. Seminars in Oncology 2018;45:18-26 



Monoclonal Antibody Anti-EGFR, 
Nimotuzumab

• Humanized therapeutic monoclonal antibody against EGFR.

• Obtained by transplanting the complementarity determining regions (CDR) of the murine to a human framework 
assisted by computer modelling.

• Nimotuzumab is presently approved for the following indications:

• Squamous cell carcinoma in head and neck

• Glioma (pediatric and adult)

• Nasopharyngeal cancer 

• Pancreatic cancer

Ramakrishnan MS, Eswaraiah A, et al. mAbs 2009;1:41-8





A randomized phase III trial 
comparing nimotuzumab 
plus cisplatin 
chemoradiotherapy versus 
cisplatin chemoradiotherapy 
alone in locally advanced 
head and neck cancer
Patil VM, Noronha V, Joshi A, 
et al. Cancer 2019 doi: 
10.1002/cncr.32179

• Method: Phase III, randomized trial.

• Subjects: Patients with locally advanced 
head and neck squamous cell 
carcinoma.

• Treatment:

• Radical radiotherapy (66-70 Gy) 
with concurrent weekly cisplatin 30 
mg/m2 (CRT group), or

• The same schedule with CRT with 
weekly nimotuzumab 200 mg 
(NCRT group).



• Result: (n= 536)

Parameter NCRT Group CRT Group P value

Median PFS (months) 60.3 21 0.023

2-year PFS (%) 61.8 50.1 0.0044

Mucositis (%) 66.7 55.8 0.01

The addition of nimotuzumab improved PFS (HR 0.69; 95% CI 0.53-0.89; p= 0.004), 
LRC (HR 0.67; 95% CI 0.50-0.89; p= 0.006), and DFS (HR 0.71; 95% CI 0.55-0.92; p= 
0.008 and had a trend toward improved OS (HR 0.84; 95% CI 0.65-1.08; p= 0.163). 
Grade 3-5 adverse events were similar between two arms.

A randomized phase III trial comparing nimotuzumab plus cisplatin 
chemoradiotherapy versus cisplatin chemoradiotherapy alone in 

locally advanced head and neck cancer
Patil VM, Noronha V, Joshi A, et al. Cancer 2019 doi: 10.1002/cncr.32179



Conclusion: The addition of nimotuzumab to concurrent weekly CRT improves 
PFS, LRC, and DFS. This combination provides a novel alternative therapeutic 
option to a 3-weekly schedule of 100 mg/m2 cisplatin in patients with locally 
advanced head and neck cancer who are treated with radical-intent CRT. 



Administration of nimotuzumab 
combined with cisplatin plus 5-
fluorouracil as induction therapy 
improves treatment response and 
tolerance in patients with locally 
advanced nasopharyngeal 
carcinoma receiving concurrent 
radiochemotherapy: A multicenter 
randomized controlled study.
Lu Y, Chen D, et al. BMC Cancer 
2019;19:1262

• Method: Multicenter randomized controlled study.
• Subjects: Patients with stage III-Iva non-keratinizing 

undifferentiated nasopharyngeal carcinoma (locally 
advanced).

• Treatment:
• NPF: nimotuzumab 200 mg IV every week, 

cisplatin 75 mg/m2 IV at day 1, 5-fluorouracil 
750 mg/m2/day at days 1-5, repeated every 3 
weeks.

• DPF: docetaxel 75 mg/m2 IV at day 1, cisplatin 
75 mg/m2 IV at day 1, 5-fluorouracil 750 
mg/m2/day at days 1-5, repeated every 3 
weeks.

After 2 cycles of induction therapy, cisplatin 80 mg/m2

IV at day 1 repeated every 3 weeks for 3 cycles was 
given concurrently with IMRT.



• Results: (n= 118)

Administration of nimotuzumab combined with cisplatin plus 5-fluorouracil as 
induction therapy improves treatment response and tolerance in patients with 

locally advanced nasopharyngeal carcinoma receiving concurrent 
radiochemotherapy: A multicenter randomized controlled study.

Lu Y, Chen D, et al. BMC Cancer 2019;19:1262



Administration of nimotuzumab combined with cisplatin plus 5-fluorouracil as induction therapy improves treatment response and tolerance in 
patients with locally advanced nasopharyngeal carcinoma receiving concurrent radiochemotherapy: A multicenter randomized controlled 
study.
Lu Y, Chen D, et al. BMC Cancer 2019;19:1262

• Results: (continued)

• The NPF group showed significantly reduced leukopenia, neutropenia and 
gastrointestinal reactions (p < 0.05). Rash only appeared in the NPF group, but 
all cases were grade 1.

• During concurrent treatment with radiotherapy and chemotherapy, the NPF 
group showed better tolerance to radiotherapy and chemotherapy. 
Neutropenia, anemia, gastrointestinal reactions, oral mucositis and radiation 
dermatitis in the NPF group were significantly reduced (p < 0.05).

• The expression rate of EGFR was 94.9%.

• Patients with EGFR expression in the NPF group showed better response 
(77.8% vs 63%; p= 0.033).

Conclusion: Induction therapy with NPF has 
better lymph node response rate and milder 
adverse reactions than the DPF regimen in 
patients with locally advanced 
nasopharyngeal carcinoma patients receiving 
cisplatin and IMRT. In addition, the patients 
have better tolerance in concurrent 
radiotherapy and chemotherapy. Long-term 
efficacy needs further follow-up evaluation.



Efficacy and tolerability of 
nimotuzumab in 

combination with 
chemotherapy in 

recurrent and metastatic 
squamous cell carcinoma 

of head and neck at a 
cancer center in Northern 

India
Yadav A, Goyal P, et al. 

Indian J Cancer 
2020;57:76-83

• Method: Prospective, interventional, non-randomized 
study.

• Subjects: Patients with recurrent (after surgery plus 
radiotherapy or chemotherapy plus radiotherapy) or 
metastatic squamous cell carcinoma of head and neck.

• Treatment: (for 6 cycles unless there was progression or 
unacceptable toxicity)
• Group A (nimotuzumab plus chemotherapy): 

nimotuzumab, weekly doses of 200 mg (mixed in 200 
mL normal saline over 2 hours) plus chemotherapy 
(paclitaxel 135-175 mg/m2 or docetaxel 75 mg/m2

plus cisplatin 60-75 mg/m2 or carboplatin AUC 5). 
Treatment was given every 3 weeks.

• Group B (chemotherapy): paclitaxel 135-175 mg/m2

or docetaxel 75 mg/m2 plus cisplatin 60-75 mg/m2 or 
carboplatin AUC 5. Treatment was given every 3 
weeks.



Efficacy and tolerability of nimotuzumab in 
combination with chemotherapy in 
recurrent and metastatic squamous cell 
carcinoma of head and neck at a cancer 
center in Northern India
Yadav A, Goyal P, et al. Indian J Cancer 
2020;57:76-83

Results: (n= 124)

Parameter Group 
A

Group 
B

P value

Most frequent primary 
location: oral cavity (% 
of patients)

69 56.9

ORR (%) 38.2 19 p= 
0.023

DCR (%) 74.5 43.1 p= 
0.0007

Median PFS (months) 5.2 3.2 p= 
0.009

Grade 3-4 adverse 
events (%)

81.8 77.6



• Results: (continued)

Conclusion: Nimotuzumab plus 
platinum/taxane based chemotherapy 
was active and well tolerated in patients 
with recurrent or metastatic squamous 
cell carcinoma of head and neck. 

Efficacy and tolerability of nimotuzumab in combination with 
chemotherapy in recurrent and metastatic squamous cell carcinoma of 

head and neck at a cancer center in Northern India
Yadav A, Goyal P, et al. Indian J Cancer 2020;57:76-83



Nimotuzumab: 
Safety Profile

• Common: chills, fatigue, headache, nausea, pyrexia, 
tremor, increase SGPT and vomiting.

• Non-serious (pediatric): erythema, leucopenia, 
fatigue, headache, nausea and vomiting.

• Rare: myalgia, somnolence, disorientation, 
hematuria, elevated liver function enzymes. 

• Very rare: potentially fatal allergic reaction (including 
rapid and severe hypotension and urticaria).

Theracim [package insert]. Jakarta, Indonesia: PT Kalbe Farma Tbk; 2008



Skin Toxicity 
of Anti-EGFR 
Monoclonal 
Antibody

• Meta-analysis (n= 65 studies, 25994 
patients)
 The use of EGFR-monoclonal 

antibodies significantly increases the 
risk of developing all-grade and high-
grade skin toxicity, such as rash, 
hand–foot syndrome, dry skin and 
oral mucositis.

 Rash was the most common skin 
toxicity. 

 Patients receiving nimotuzumab were 
associated with the least risk of skin 
toxicity. 

Li J, Yan H. Cancer Chemotherapy and Pharmacology 2018 doi: 10.1007/s00280-018-3644-2



Conclusion

• HER1/EGFR expression is abnormal or upregulated 
in many cancers.

• Nimotuzumab HER1-targeted monoclonal 
antibody.

• Nimatozumab is indicated for patients with glioma 
and has evidence for other cancer.

• Nimatozumab can be administered in combination 
with other treatment such as chemotherapy or 
radiotherapy. 

• Nimotuzumab in combination with chemotherapy 
or radiotherapy improves patients’ survival.

• Nimatozumab is generally well tolerated  less skin 
toxicity compared to other HER1-targeted 
monoclonal antobody, cetuximab. 




