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Abstracts 

Aim: HER 2/Neu, a member of EGFR family, is over expressed in some tumour. There is a large variation in 

the percentage of overexpression of HER 2 /Neu in western vs India, where chewing tobacoo is a common 

practice. The purpose of this study was to determine the tissue expressing of HER 2/neu in patients with Head 

& Neck oral Squamous Cell Carcinoma (HNSCC) and any co-relation with its epidemiological parameter. 

Methods: IHC was used to access tissue expression of HER 2/neu in 74 patients with HNSCC during period of 

2016 to 2018. All patients were of oral cancer. Both biopsy and resected specimen taken for study.  

Results:  Out of 74 patients 21 patients (28.4%) showed strong HER 2/Neu positivity. Those participated in 

this study were 63(85%) male & 11(14.9%) were female. 

Socioeconomic status -31 patients (41.9%) never gone to school , 61 patients (82.4%) uses tobacco .All the 74 

patients (100%) presented with ulcer inside mouth (oral cavity) lesion with 13(17.5%) patients having co-

morbidities. 

Conclusion:  In our cases HER 2/Neu overexpression seen in 28.4% of cases. This finding suggest that further 

sub-analysis with reference to HER 2 as a prognostic marker & its therapeutic implication is further required. 

Keywords; HER 2/Neu, Head and neck cancer.  
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Introduction 

According to The International Agency for 

Research on Cancer (IARC), head and neck 

squamous cell carcinoma (HNSCC) is the most 

commonly found cancer in India
(1)

, primarily 

affecting the male population. Globally, it has the 

seventh highest incidence
(2,3)

, reaching almost 

6,00,000 new cases each year, accounting for more 

than 2,50,000 deaths every year
(1,4)

. 

In India, higher prevalence of oral cancer is because 

of common habits of chewing and smoking 

tobacco
(5)

. Additionally, gender, low education 

level, living in rural areas, dietary habits and 

compromised oro-dental hygiene also contribute to 

high oral cancer prevalence
(6)

. 

It is known that the five-year survival rate of 

patients with HNSCC is around 40-60%
(7)

. Tumor 

recurrence is also high, perhaps because of 

advanced stages (III and IV) at the time of 

diagnosis, in most cases. In 20-30% of patients, 

locoregional recurrence and distant metastatic 

disease has been commonly observed
(8)

. 

HER2, a 185-kDa tyrosine kinase receptor is a 

member of the human epidermal growth factor 

receptor family. Given the frequent recycling of 

HER2 receptor heterodimers over the cell surface 

and their ability to reduce the rate ofligand 

dissociation,it is the most preferred dimerization 

partner amongst the protein family
(12–14)

. 

This case series is an attempt to examine whether 

there is an overexpression of HER2 in HNSCC 

patients and if it can further be targeted as a 

treatment option or a prognostic factor, as HER2 

targeted therapy has proven beneficial for various 

other cancers, such as breast and gastro-intestinal 

cancers
(15)

. 

 

Materials & Methods 

In this study, 74 diagnosed cases of HNSCC 

registered at the Institute of Medical Sciences& 

SUM HOSPITAL, affiliated to Siksha ‘O’ 

Anusandhan (deemed to be University) in 

Bhubaneswar, Odisha, have been evaluated between 

2016-17. 

With the Immunohistochemistry (IHC) Method, 

sections with 4μ thick formalin fixed paraffin 

embedded (FFPE) blocks of HNSCC tumor 

specimen from each patient were mounted on 

positively charged microscope slides. Dewaxing of 

the microscopic slides was done in xylene, followed 

by dehydration of sectionsin ethanol and rinsing in 

distilled water. Using DAKO Target Retrieval 

solution (DAKO, Carpinteria, CA), antigen retrieval 

was done. Endogenous peroxidase was quenched by 

3% H2O2. The peroxidase-labelled polymer 

conjugated to goat anti-mouse HER2 method was 

used to detect antigen-antibody reaction (DAKO 

Envision System; DAKO Corporation, Carpinteria, 

CA). Antibodies were made at room temperature for 

1 hour on HER2 (ErbB 2 antibody ab2428, DAKO 

Corporation, Denmark) in 1:200 dilution. Sections 

were then visualized with 3,3-diaminobenzidine as 

a chromogen for 5 minutes and counterstaining was 

done using Harris’s hematoxylin. The slides were 

then washed in tap water, dehydrated and mounted 

with glass coverslips. Sections of breast cancer 

tissue previously found positive for HER2/neu were 

used as Positive Controls. Duplicated sections of the 

same HNSCC samples in which the primary 

antibody had been excluded and replaced, were 

used as Negative Controls. The expression of EGFR 

and HER2 in HNSCC tumor specimens was 

determined.  

Statistical analysis was performed using SPSS 

version 20.0v software (IBM Corp., Armonk, NY, 

USA). Descriptive data were expressed as 

percentages, frequency distributions, and chi-square 

test was used to compare categorical data. A p-

value of < 0.05 was considered statistically 

significant. 

 

Results 

Of the 74 patients, 63 (85.1%) were male and 11 

(14.9%) were female. In the oral cavity, buccal 
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mucosa was the most common site of cancer 

observed in 25 cases (33.8%), followed by cancer of 

tongue in 20 cases (27%). Correlation of site of 

cancer and HER2/neu expression has not been 

found to be statistically significant (p=0.642). 

(Table 4) 

The socio-economic profile (Table 1) of patients 

was observed as follows: 

 

Table 1: HER2/neu expression correlation with gender and socio-economic status of patients 

Factor HER2 Expression Chi Square 

Value 

p-value 

(p<0.05 significant) Positive Negative 

Gender 
Male 17 46 0.405 0.524 

Female 4 7 

Socio-

Economic 

Status 

Occupation Farmer 3 9 3.233 0.664 

Labourer 7 18 

Business 2 4 

Job 6 19 

Housewife 3 2 

Unemployed 0 1 

Education Uneducated 8 23 3.469 0.483 

Primary 6 18   

Upper Primary 0 3   

High School 4 6   

Secondary 3 3   

 

31 out of 74 patients (41.9%) were uneducated; 24 

patients (32.4%) were educated up to primary level; 

3 patients (4%) were educated up to upper primary 

level; 10 patients (13.5%) were educated up to high 

school and 6 patients (8.1%) were educated up to 

secondary level. Correlation of level of education 

and HER2/neu expression has not been found to be 

statistically significant (p=0.483). Majority of the 

patients were employed. 12 patients (16.2%) were 

farmers, 25 patients (33.8%) were labourers, 25 

patients (33.8%) were in a job, 6 patients (8.1%) 

were in business and 5 patients (6.8%) were 

housewives. Only one patient (1.3%) was 

unemployed. Correlation of occupation of patients 

and HER2/neu expression has not been found to be 

statistically significant (p=0.664). 

Out of all 74 patients, 13 patients (17.5%) presented 

with co-morbidities such as diabetes and 

hypertension. Correlation of presence of co-

morbidities and HER2/neu expression has not been 

found to be statistically significant (p=0.614). 

(Table 2) 

61 patients (82.4%) consumed tobacco. Of them, 6 

patients (8.1%) smoked tobacco, 46 patients 

(62.2%) chewed tobacco and 18 patients (24.3%), 

both smoked as well as chewed tobacco.No 

statistical significance has been found for 

HER2/neu expression with tobacco consumption 

history (p=0.252) and the types of tobacco 

consumed (p=0.494). (Table 2) 

Table 2: HER2/neu expression correlation with co-morbidities and tobacco usage history of patients 

Factor HER 2 Expression Chi Square Value p-Value 

(p<0.05 significant) Positive Negative 

Co- Morbidity 
Yes 3 10 0.218 0.614 

No 18 43 

Tobacco 

Consumption History 

Yes 19 42 1.310 0.252 

No 2 11 

Typesof Tobacco 

Consumed 

Smoking 2 4 2.398 0.494 

Smokeless 15 31 

Both 4 14 

None 0 4 
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Overexpression of HER2/neu was detected in tumor 

specimens of only 21 patients (28.4%) out of all 74 

patients.(Table 3) Absence of expression of 

HER2/neu was seen in maximum number of 

patients (71.6%) who presented with oral cancer at 

different sites (Table 4). No statistical significance 

has been found for HER2/neu expression and sites 

of oral cancer (p=0.642).  

Table 3: HER2/neu expression in 74 patients of the study 

 HER 2 Expression 
Total 

Positive Negative 

Numberof Patients (%) 21 (28.4%) 53 (71.6%) 74 (100%) 

 

Table 4: HER2/neu expression correlation with clinical diagnosis, cancer subgroup of patients 

Factor HER 2 Expression Chi Square 

Value 

P Value 

(p<0.05 significant) Positive Negative 

Diagnosis 

Ca Buccal Mucosa 0 3 26.651 0.642 

Ca Rt Buccal Mucosa 1 4 

CA Lt Buccal Mucosa 3 14 

Ca Labiogingival Sulcus 0 3 

Ca Rt Lower GB sulcus 1 1 

Ca Upper GB Sulcus 1 0 

Ca Left GB Sulcus 2 4 

Ca Rt Lower Gingivum 0 2 

Ca Lt Lower Gingivum 1 2 

Ca Tongue 8 12 

Ca Lower Lip 1 1 

Ca Upper Lip 0 1 

Ca Lt RMT 0 3 

Ca Rt RMT 1 1 

Ca Rt Lower Alveolus 1 1 

Ca Cheek 0 1 

Ca Head Palate 1 0 

Sub Group Oral Cavity 21 53 1.852 0.396 

 

Discussion 

Biomarker testing, especially HER2 overexpression 

estimation must be done for all patients who are 

newly diagnosed with any cancer. Its purpose is to 

inspect if the HER2 gene on the seventeenth 

chromosome is overexpressed, as it is known to 

affect long-term outcome measures in patients, such 

as survival and recurrence. Since, in case of breast 

and gastro-intestinal cancers, HER2 targeted 

therapy has proven to be effective, we have 

examined if the same holds true for HNSCC and if 

HER2 overexpression can be used as targeted 

therapy
(15)

. 

In our study setting, buccal mucosa was the most 

common site of cancer in the oral cavity, observed 

in 25 cases (33.8%), followed by cancer of tongue 

in 20 cases (27%). This result is synchronous with 

the results reported by Manjari et al, with a slightly 

varying percentage from 38-50%
(16)

. However, 

buccal mucosa has been reported as the most 

common site for oral cavity cancer due to regular 

chewing of tobacco
(17)

. 

There was no significant correlation between 

HER2/neu expression with gender, socio-economic 

status, tobacco consumption history, types of 

tobacco consumed and clinical diagnosis. 

The American Society of Clinical Oncology 

(ASCO) has suggested two methods of determining 

HER2 expression- through Immunohistochemistry 

(IHC) and Fluorescent in situ hybridization (FISH) 
(18)

. There are established protocols designed for 

determining HER2 expression for gastric cancer, 

but no such protocols have yet been designed for 

HNSCC
(19)

. Pathologists use IHC/FISH scoring 
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techniques for HNSCC, which are also used for 

breast cancer. HER2 overexpression ranges from 0-

47% in HNSCC
(20–22)

. 

Wilkman et al. reported that HER2/neu due to its 

over expression considered as a potential biomarker 

which distinguishes between the non-cancer from 

the cancer tissues,it also indicates the continuous 

change in its expression
(23)

. However; in our study, 

expression of HER2 among HNSCC was only 

28.6%. Conway et al. reported higher incidence of 

HNSCC in males than in females, attributable to 

behavioral and lifestyle pattern
(24)

. Though, a 

similar pattern is observed in this study. Since this 

study was hospital-based and not a community 

survey, it cannot be concluded that incidence of 

HNSCC is found to be higher in males. 

 

Conclusion 

On the basis of the data from this study, it can be 

concluded that HER2/neu is significantly expressed 

in the oral cancer sub-group of head and neck 

squamous cell carcinoma. However, overexpression 

of HER2/neu does not corroborate with gender, 

socio-economic status (education, occupation), co-

morbidities, tobacco consumption history, types of 

tobacco consumed and clinical diagnosis. 

Therefore, further research is needed to examine 

whether HER2/neu can act as a prognostic factor for 

HNSCC and if it can be targeted for treatment 

options. 
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