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INTRODUCTION 

Ovarian cancer ranks 19th among all cancers worldwide 

and ranks 15th in mortality in the year 2018.1 Incidence 

of ovarian cancer in India is lower than that of western 

countries. It affects mostly the postmenopausal women.2 

Amongst all gynaecological tumour, ovarian cancer has 

the worst prognosis and the highest mortality rate.2 

Epithelial ovarian carcinomas is by far the most common 

type of ovarian carcinoma. These are a group of 

heterogenous disease with various histological subtypes. 

Those histological subtypes differ in their cell of origin, 

pathogenesis, molecular alterations, gene expression and 

prognosis.2 

The HER family of receptors consists of four main 

members: HER-1, HER-2, HER-3, and HER-4, also 

known as ErbB1, ErbB2, ErbB3, and ErbB4 

respectively.3 About 20-30% patients with ovarian 

carcinoma show an overexpression of HER2 and is an 

indicator of poor prognosis.3  

Many studies on HER2/neu expression have been carried 

out for breast carcinoma. It is also expressed in other 

cancers such as stomach, uterine serous endometrial 

carcinoma, colon, bladder, uterine cervix, lungs, head and 

neck and oesophagus.4,5 Her2/neu expression in ovarian 

carcinoma has not been studied extensively. Objectives of 

this study was to find out the extent of HER2/neu 

expression in histopathological spectrum of ovarian 
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epithelial carcinomas and to correlate the HER-2/Neu 

expression with tumour grade and stage. 

METHODS 

The present study was conducted in the department of 

Pathology, Kalinga Institute of Medical Sciences, 

Bhubaneswar, Odisha from September 2018 to August 

2020. The study was approved by institutional ethics 

committee. It was a prospective study. It included 33 

cases of histologically proven epithelial ovarian 

neoplasm. All histologically proven cases of borderline 

and malignant ovarian epithelial neoplasm were included 

in the study. Benign ovarian neoplasm, patients receiving 

neoadjuvant chemotherapy, poorly preserved/poorly 

fixed tissue were excluded from the study. 

Haematoxylin and Eosin stained sections were studied 

and the histological features like tumor type and grade 

were evaluated routinely according to the criteria outlined 

in the World Health Organization classification of 

tumors.6 Immunohistochemical staining with HER2/neu 

anti-cerbB2 rabbit monoclonal antibody (Clone SP3) 

from (master diagnostica) were done on formalin fixed 

paraffin embedded tissue sections (4-5 micrometer thick). 

Positive control slides were prepared from known 

HER2/neu positive breast carcinoma tissue. Negative 

control slides were prepared from the same tissue block 

under study by incubating with Phosphate Buffered 

Saline [PBS] instead of primary antibody.  

 

Figure 1: Expression of HER2/neu in ovarian 

carcinoma (A) negative expression (B) low expression 

(C) moderate expression and (D) high expression. 

The assessment of immunohistochemical staining was 

carried out by three independent pathologists. A semi 

quantitative system based on multiplication of intensity 

of reaction product and the percentage of cells showing 

membrane positivity in HER2/neu was done. The staining 

intensity was scored as follows- negative-0, low-1, 

moderate-2 and high-3 and percentage of cells was scored 

as: 0-5% cells-0, 6-25% cells-1, 26-50% cells-2, 51-75 % 

cells-3 and>75% cells-4 (Figure 1). The final scores were 

graded as negative-0, low-1 to 4 and high-6 to12.7 The 

relationship between qualitative parameters was 

determined using SPSS- 20. Nominal categorical data 

between the groups were compared using Chi-squared 

test. For all statistical tests, p value less than 0.05 was 

considered significant.   

RESULTS 

The present study included 33 number of histologically 

proven epithelial ovarian borderline and malignant 

tumors. Age range was from 19 years to 71 years with 

mean age of 44.5±25.55 years (Figure 2). In our study 

patient presented with various clinical complaint like 

abdominal pain, abdominal lump, ascites, vaginal 

bleeding, loss of weight and loss of appetite. Among 

these maximum number of cases 63.63% present with 

abdominal lump followed by loss of weight and appetite 

(54.54%), vaginal bleeding (48.48%), ascites (42.42%) 

and abdominal lump (36.36%) (Figure 3). Detailed 

clinical information was collected. 

 

Figure 2: Age distribution of epithelial ovarian 

neoplasm cases (n=33). 

 

Figure 3: Distribution of cases according to their 

clinical complaints (n=33). 

The current study included four histological subtypes of 

epithelial ovarian neoplasms consist of serous tumors, 

mucinous tumors, clear cell tumors and endometrioid 
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tumors. Out of 33 cases analysed serous carcinoma 

constituted the bulk of cases accounting for 48.48% 

(16/33) followed by mucinous tumor 30.3% (10/33), 

clear cell tumor 12.12% (4/33) and endometrioid tumor 

9.09% (3/33) (Figure 4). 

 

Figure 4: Distribution of histological subtypes of 

epithelial ovarian neoplasm (n=33). 

Among all ovarian carcinoma maximum number of cases 

were in high grade 57.57% (19/33) followed by low 

grade 21.21% (7/33) and moderate grade 9.09% (3/33). 

Borderline ovarian tumor comprising of 12.12% (4/33) 

also included in our study. In the present study found 

maximum number of cases 40.74% (11/27) were found in 

high stage (T3) followed by 33.33% (9/27) in T2 and 

25.93% (7/27) in T1. 

Out of all 24.24% (8/33) tumors showed high expression, 

33.33% (11/33) low expression and 42.42% (14/33) 

no/negative expression for HER2/NEU. Among the 

serous tumors 56.3% (9/16) showed negative expression 

followed by 31.3% (5/16) cases and 12.5% (2/16) cases 

showed low and high expression of HER2neu 

respectively. Maximum number of cases 50% (5/10) 

showed high expression followed by low and negative 

expression of HER2 neu in mucinous carcinoma. The 

current study found no significant correlation between 

HER2 neu expression and histological type (p=0.309). 

(Table 1). The present study found that high grade and 

moderate grade tumors showed negative expression in 

maximum number of cases 8/19 (42.1%) and 3/3 (100%) 

respectively. On statistical analysis there was no 

significant correlation found between HER2neu 

expression and histological grade of tumor (p=0.566) 

(Table 1).  

Table 1: Correlation of HER2/neu with histologic type and grade. 

Variables 
HER2/Neu  

P value 
Negative Low High Total (n=33) 

Histologic type      

Serous 9 5 2 16 0.309 

Mucinous 2 3 5 10  

Clear cell 1 2 1 4  

Endometrioid 2 1 0 3  

Histologic Grade      

Borderline 1 1 2 4 0.566 

Low 2 3 2 7  

Moderate 3 0 0 3  

High 8 7 4 19  

Table 2: Correlation of HER2/neu expression with TNM stage. 

Variables 
HER2/Neu 

Total (n=27) P value 
Negative Low High 

Extent of tumor (T)      

T1 3 3 1 7 0.343 

T2 6 1 2 9  

T3 3 6 2 11  

Lymph node metastasis (N)      

Negative 12 7 4 23 0.047 

Positive 0 2 2 4  

Distant metastasis (M)      

Negative 12 9 4 25 0.299 

Positive 0 1 1 2  

 

In the present study, among T1 cases we found same 

number of cases 3/7 (42.9% each) having low and 

negative expression of HER2/neu. T2 stage revealed 

maximum no. of cases showing negative expression 6/9 

(66.7%). Low expression 6/11 (54.5%) was found to be 

maximum number in T3 stage. There was no significant 

Serous carcinoma

Mucinous carcinoma

Clear cell carcinoma

Endometroid

carcinoma
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association found between the tumor stage and HER-2 

expression (p value=0.343) (Table 2). The present study 

found significant correlation between HER2 neu 

expression and lymph node metastasis (p=0.047). Among 

HER2 neu expression and distant metastasis no 

significant correlation was found (p=0.299) (Table 2). 

DISCUSSION 

Ovarian cancer is one of the major source of morbidity 

and mortality in women among all gynecological 

malignancies all over the world.  

Continuous research is going on to find out the methods 

for early detection, control and drug for targeted therapy 

to improve the survival rate. The current study found 

maximum number of cases (62.5%) was in age range of 

41-60 years. This was similar to study conducted by 

Nielsen et al with median age of 58 years, Sapna Goel et 

al with an age range of<50 years and>50 years.8,9 

Our study comprised of maximum number of cases of 

serous histotype (48.49%). This was similar to other 

studies conducted by Showeil et al, Asadinejad et al, 

Onwuka, Nielsen et al, Sapna Goel et al, and Cirstea et 

al.8-13 High grade tumors constituted maximum number 

of cases in the present study, comprising of 19 cases 

(57.57%). Our findings were similar to study conducted 

by Nielsen et al, in which 45% tumors were poorly 

differentiated followed by 30% well differentiated tumors 

and 25% moderately differentiated tumors with a 

significant p value of<0.001. Similar results were found 

in study conducted by Goel et al in which 57.69% tumors 

were interpreted as high grade and 42.30% as moderate 

and low grade tumors, with a siginificant p value of 0.04.9 

Maximum number of cases did not express HER2/neu. 

The study conducted by Cirstea et al showed that 

HER2/neu was expressed in 35% epithelial ovarian 

carcinoma and 54% borderline tumors. 65% ovarian 

carcinomas did not express HER2/neu which is similar to 

the observation in our study.13 Another study conducted 

by Goel et al revealed that 25.67% malignant ovarian 

tumors and 5.40% borderline tumors did not express 

HER2/neu.13 Study by Nielsen et al showed similar 

results with 65% ovarian carcinomas not expressing 

HER2/neu.8 Elham Asadinejad et al in his study 

demonstrated that 69% malignant ovarian tumors did not 

express HER2/neu.11 Similar results were observed in 

study conducted by Onwuka et al where 74% malignant 

epithelial ovarian tumor did not express HER2/neu.12 

The current study found no significant correlation 

between HER2 neu expression and histological type 

(p=0.309). Interestingly, mucinous tumors were observed 

to show strong HER2/neu expression. In comparison to 

mucinous tumor, serous tumor showed more number of 

negative expression of HER2/neu. Similar results were 

observed in study conducted by Onwuka et al with 100% 

endometrioid tumors showing no expression of 

HER2/neu, and 87.1% serous tumors and 64.3% 

mucinous tumors showing negative HER2/neu 

expression.12 However similar to our study 35.7% 

mucinous tumors expressed high expression of HER2/neu 

followed by 12.9% serous tumors with (p value=0.080). 

No significance association was found between 

HER2/neu expression and histologic subtyping. In 

contrast to our study, Nielsen et al found a significant 

association between histologic subtype and HER2/neu 

expression (p value=0.021).8 

The present study found that as the grade of the tumor 

increases from borderline to high grade, expression of 

HER2/neu got reversed from high expression to negative 

expression. Similar results were observed in study 

conducted by Onwuka et al.12 No significant association 

between HER-2 and tumor grade was observed (p 

value=0.141). Other studies conducted by Asadinejad et 

al showed similar results (p value=0.567).11 Contradicting 

results were found in studies conducted by Cirstea et al, 

Showeil et al, Goel et al and Nielsen et al.8-10,13 These 

studies demonstrated that there was significant 

association between different grades of ovarian epithelial 

tumors and HER-2 expression. This difference was due to 

larger study sample taken into account by them and 

differences in race, age and population of study. 

Study by Asadinejad et al showed similar results as seen 

in our study, with no significant association between 

HER-2 and tumor stage (p value=0.929).11  Goel et al 

demonstated no statistical association between the two 

parameters (p value=0.23).9 Similar study by Cirstea et al 

and Nielsen et al contradicted our results, by 

demonstrating a significance association between stage 2 

and stage 3 than stage 1 tumor (p value=0.001).8,13 The 

present study found significant correlation between 

HER2 neu expression and lymph node metastasis 

(p=0.047). All the lymph node metastasis and distant 

metastasis cases showed low and high expression of 

HER2 neu, no negative expression found. Among HER2 

neu expression and distant metastasis no significant 

correlation was found (p=0.299). except the present study 

no other study has compared lymph node metastasis and 

distant metastasis with HER2/neu expression.  

Limitations 

Limitation of this study was lesser number of sample size 

and unavailability of all the histological sub types of 

surface epithelial ovarian cancer. 

CONCLUSION 

The present study found strong expression of HER2/neu 

in high grade mucinous tumors. As the grade of the tumor 

increases from borderline to high grade, expression of 

HER2/neu got reversed from high expression to negative 

expression. We observed a significant association 

between the nodal metastasis and upregulation of 

HER2/neu expression. So, HER2/neu therapy can be 
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given in borderline and low grade tumor in comparison to 

high grade tumor. Further study can be conducted with 

large sample size. 
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