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Expression of HER2 in Gastric Carcinoma

Abstract
Introduction: Gastric cancer is the fourth commonest cancer worldwide. It is also recognized 
as the second commonest cause of cancer related death in the global perspective. Although 
the incidence of gastric cancer has gradually decreased over the last half of the century, 
it varies among the different part of the world and different ethnic group. Mortality from 
gastric cancer extremely high, and it is second only to lung cancer. Gastric cancer occurs 
more frequently in men than in women.

Aim of the study: Aim of the study was to find out expression of HER2 in gastric carcinoma.

Material & Methods: This cross sectional study was conducted in the Department of 
Surgical Oncology of National Institute of Cancer, Research and Hospital, Mohakhali, Dhaka. 
The study period was from March, 2014 to April, 2015. A total of 80 patients were included 
for the study. After receiving the gastrectomy specimen, it was fixed in 10% formaldehyde. 
Data were compiled and necessary statistical analysis were carried out using computer 
based software package for social science (SPSS 16.1). Ethical clearance was taken from the 
ethical committee of NICRH. 

Results: The highest patients were from 61-70 years age group and the lowest were from 
71-80 years. The mean age of the patients was 59.71 (± 10.19) years. The female to male 
ratio in this study was 1: 2.48. 66 (82.5%) patients were presented with anemia which was 
followed by 39 (48.75%) cases with dehydration. Most of the tumors were located in the 
distal part of the stomach (11.67%). Regarding staging 79(12.65%) patients were in the 
advanced stage of the disease. The correlation between HER2 overexpression and TNM 
staging has been tabulated below where it is shown that only Nodal (N) staging has the 
significant correlation with the HER2 overexpression.

Conclusion: It is already mentioned that, in early history of immunohistochemistry, HER2 
overexpression in case of carcinoma stomach was highly varied in different studies (from 
9-92%). But recently, it was found around 9-32%, in several studies all over the world. It is 
necessary to conduct further studies with larger samples and long term follow-up in order 
to draw definite conclusions regarding the role of HER2/neu over expression.
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Introduction
Gastric cancer is the fourth commonest cancer worldwide. It 
is also recognized as the second commonest cause of cancer 
related death in the global perspective [1]. Although the 
incidence of gastric cancer has gradually decreased over the 
last half of the century, it varies among the different part of the 
world and different ethnic group [2]. Gastric cancer is one of 
the most common cancers worldwide, ranking fourth in overall 
frequency, and accounting for over 870,000 new cases and 
over 650,000 deaths annually [3]. Presently the mortality rates 
of gastric cancer are extremely high, placing second right after 
lung cancer. Generally, a higher male prevalence is observed 
among gastric cancer patients. An estimated 558,000 men 

and 317,000 women are affected by gastric cancer worldwide, 
accounting for about 5.5% of malignancies in men and 3.1% of 
malignancies in women, excluding skin cancer cases [4]. Although 
the incidence and mortality rates of gastric carcinoma have been 
steadily decreasing due to medical advancements, the increase 
in average lifespan of the populace has resulted in a situation 
where the total number yearly new cases are increasing [4]. The 
incidence of gastric carcinoma is extremely rare in those younger 
than 30 years, but it shows an extremely fast increase after that, 
with the oldest age groups being in the highest risks of gastric 
carcinoma. There are mainly two types of pathological variants 
in gastric cancer, intestinal type and diffuse type. The intestinal 
type is the outcome of an inflammatory procedure that initially 
advances from chronic gastritis to atrophic gastritis, and then 
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from atrophic gastritis to intestinal metaplasia and dysplasia. 
This type of gastric carcinoma is more prevalent in the male 
population compared to the diffuse type, and the incidence rates 
increases sharply with age. On the other hand, the diffuse type 
carcinoma impacts the younger population more, and is prevalent 
in females. However, the incidence of the diffuse-type carcinoma 
may be increasing [5], which is worrying given that these types 
of tumors have a worse prognosis [6]. Recent studies showed 
that Human epidermal growth factor receptors are involved in 
the pathogenesis of gastric and gastroesophageal carcinoma and 
molecular target in advanced GC personalizing treatment [7,8]. 
The HER2 proteins are a type of growth factor receptors, coming 
from the family of Epidermal Growth Factor Receptors (EGFRs). 
An increase in HER2 has also been observed for cancers localized 
to the gastro-oesophageal junction, some probably originating 
from the distal oesophagus caused by gastro-oesophageal 
reflux [9]. In Bangladesh, almost all cases of gastric cancer are 
diagnosed in the advanced stage. Though much improvement 
has been achieved regarding survival of the patients of gastric 
cancer; still the prognosis is poor due to frequent metastasis 
[10]. Cancers of the cardia and gastroesophageal junction often 
exhibit a different pathogenesis to non-cardia carcinomas, and 
are showing a continuous increase in the incidence rate. With 
an increasing understanding of the molecular biology and the 
availability of genomics and proteomics analyses, HER2 has now 
been recognized to have an implication in other forms of cancer, 
especially gastric cancer.

Objectives
General objective
•	 To find out expression of HER2 in gastric carcinoma. 

Specific objectives
•	 To find out expression of HER2 in gastric carcinoma regarding 

histological type. 

•	 To find out expression of HER2 in gastric carcinoma according 
to tumor location. 

•	 To find out expression of HER2 in gastric carcinoma according 
to the stage of the disease.

Methodology and Materials
This cross sectional study was conducted in the Department of 
Surgical Oncology of National Institute of Cancer, Research and 
Hospital, Mohakhali, Dhaka. The study period was from March, 
2014 to April, 2015. A total of 80 patients were included for the 
study according to following inclusion and exclusion criteria. 
After receiving the gastrectomy specimen, it was fixed in 10% 
formaldehyde. After fixation a systemic gross examination was 
performed and adequate tissue sections were submitted and 
embedded in paraffin. Then histologic sections with 3-5 micron 
thickness were obtained from paraffin blocks and was initially 
stained with hematoxylin eosin for histological assessment. H 
& E stained slides were evaluated for histological examination 
(tumor classification, grading, and depth of tumor, nodal stage 
and lymphovascular invasion). Gastric cancer was classified 

histopathologically according to Lauren’s system (Intestinal, 
diffuse and mixed) and on the grading (well differentiated, 
moderately differentiated and poorly differentiated). Only the 
gastric adenocarcinomas, diagnosed in hematoxylin and eosin 
sections were selected for immunohistochemical examination. 
Endogenous peroxidase activity was removed by being kept in 
3% hydrogen peroxide. Finally the sections were counterstained 
with Mayers hematoxylin. Data were compiled and necessary 
statistical analysis were carried out using computer based 
software package for social science (SPSS 16.1). Ethical clearance 
was taken from the ethical committee of NICRH.

Inclusion criteria
•	 Patients with any age, sex, stage having histopathologically 

confirmed carcinoma stomach

Exclusion criteria
•	 Previous history of gastric surgery

•	 Patients with history of radiotherapy

RESULTS
The highest patients were from 61-70 years age group and the 
lowest were from 71-80 years. The mean age of the patients 
was 59.71 ( ± 10.19) years. The age followed almost gradual 
increase with increasing of age that was dropped suddenly in 
the last age group (Figure 1). Out of 80 patients of carcinoma 
stomach 57 were male (71.25%) and 23 were female (28.75%). 
The female to male ratio in this study was 1: 2.48 (Figure 2). 
Among the 80 respondents the maximum number of patients 
achieved primary education; 28(35%) which was followed by 
the number of patients with illiteracy; 24(30%). A considerable 
number of patients crossed SSC level; 15(18.75%) (Table 1). The 
income of majority of respondents were 10,000-20,000 BDT 
that means maximum patients came from middle class status. 
The housing status in majority of patients were semi-pacca. 
The sanitation status was acceptable in 69 (86.25%) patients 
(Table 2). More than half of the respondents were smokers. But 
among the above contributing parameters betel nut chewers 
were a little lower in number. The 52(65%) patients had the 
habit of taking additional salt intake that was a risk factor for 
developing carcinoma stomach (Figure 3). The leading number 
of patients presented with abdominal pain where the vague 
abdominal discomfort were also included. They were 75%. This 
clinical condition was followed by vomiting which coined 58.75% 
respondents (Table 3). Out of 80 patients 66 (82.5%) patients 
were presented with anemia which was followed by 39 (48.75%) 
cases with dehydration (Figure 4). There were 61.25% patients 
who possessed BMI 18-24.9 whereas 38.75% patients possessed 
BMI <18. There was no patient found with overweight and obese 
status (Table 4). Total 12.5% patients showed her2 positivity out 
of 80 respondents of carcinoma stomach (Table 5). Most of the 
tumors were located in the distal part of the stomach (11.67%). 
Regarding staging 79(12.65%) patients were in the advanced 
stage of the disease. More than half of cases were intestinal 
type (Table 6). The correlation between HER2 overexpression 
and TNM staging has been tabulated below where it is shown 
that only Nodal (N) staging has the significant correlation with 
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Figure 1 Shows the age distribution of the patients.

Figure 2 Shows the sex distribution of the patients.

S.L Level of Education No. of patients (%)
1. Illiterate 24(30%)
2. Primary 28 (35%)
3. SSC 15(18.75%)
4. HSC 8 (10%)
5. Graduation & above 5 (6.25%)
6. Total 80(100%)

Table 1: Distribution of Educational Status of Patients (n=80).

Frequency Percentage (%)
Income (Tk)

<10000 30 37.5%
10000-20000 37 46.25%

>20000 13 16.25%
Housing

Kancha 16 20%
Semi-Pacca (Tin shade) 53 66.25%

Pacca 11 13.75%
Sanitation

Poor 11 13.75%
Acceptable 69 86.25%

Table 2: Comparisons of mean Parasitaemia of P. falciparum malaria-infected pregnant women by age group.

the HER2 overexpression. Otherwise, tumor (T) and Metastasis 
(M) showed no significant relation with the HER2 overexpression. 
Here the p value was determined as<0.05 (Table 7). The 
correlation of HER2 overexpression with staging of carcinoma 

stomach has been depicted in the following table where it can be 
seen that the HER2 overexpression has no significant correlation 
with the staging of disease. Here the p value was determined as 
<0.05 (Table 8).
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Symptoms Frequencies (%) Percentage (%)
Weight loss 19 (23.75%)

Anorexia 34 (42.5%)
Abdominal pain 60 (75%)

Weakness. 29 (36.25%)
Vomiting 47 (58.75%)

Dyspepsia 13 (16.25%)
Dysphagia 14 (17.5%)
Melaena 9 (11.25)

Lump 8 (10%)
Painless 1 (0.8%)

Haematemesis 2 (2.5%)

Table 3: Distribution often causes by symptoms (n=80).

Body Mass Index Number of patients Percentage (%)
<18 (underweight) 31 (38.75%)
18-24.9 (Normal) 49 (61.25%)

25-29 (Overweight) 0 (0%)
≥ 30 (Obese) 0 (0%)

Total 80 (100%)

Table 4: Distribution of patients according to BMI (n=80).

Scoring No of patients Percentage (%)
3+ 9 11.25%
2+ 1 1.25%
1+ 10 12.50%
0 60 75%

Total 80 100%

Table 5: Distribution of the cases by HER-2 positivity (n=80).

Figure 3 Shows the distribution of personal habits (n=80).

Figure 4 Shows distribution of cases by sign (n=80).
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T (Tumor) n
Her2

X2 p-value
Positive Negative

T1 1(1.25%) 0(0%) 1(100%)

0.5517
0.907NS

T2 29(36.25%) 3(10.34%) 26(89.66%)
T3 40(50%) 6(15%) 34(85%)
T4 10(12.5%) 1(10%) 9(90%)

N (Node)
N0 22(27.5%) 0(0%) 22(100%)

9.6623.
0.021S

N1 22(27.5%) 3(13.64%) 19(86.36%)
N2 24(30%) 4(16.67%) 20(83.33%)
N3 12(15%) 3(25%) 9(75%)

M (Metastasis)
M1 13(16.25%) 8(61.54%) 5(38.46%)

1.1538 0.283NSM2 2(2.5%) 2(100%) 0(0%)
S: Significant.

NS: Not Significant.
P-value was calculated by chi-square test and Fisher’s Exact test.

Table 7: Correlation of HER2 overexpression with TNM staging (n=80).

T (Tumor) n
Her2

X2 p-value
Positive Negative

Stage I 14(17.5%) 0(0%) 14(100%)

2.5725 0.4623NS
Stage II 34(42.5%) 5(14.71%) 29(85.29%)
Stage III 17(21.25%) 3(17.65%) 14(82.35%)
Stage IV 15(18.75%) 2(13.33%) 13(86.67%)

NS: Not Significant.
P-value was calculated by chi-square test.

Table 8: Correlation of HER2 overexpression with Staging (n=80).

Tumor morphology Frequency HER 2 Positive Percentage
Location

Proximal 20 3 (15%)
Distal 60 7 (11.67%)

Staging
Early 1 0 (0%)

Advanced 79 10 (12.65%)
Grading

Well to Moderately differentiated 44 7 (15.91%)
Poorly differentiated 36 3 (8.33%)

Laurence  type
Intestinal 45 8 (17.78%)

Diffuse 35 2 (5.71%)

Table 6: Distribution of correlation of patients with tumor morphology, frequency and HER2 positivity (n=80).

Discussion
Eighty patients were included in the study most them were from 
elderly age group, mean age 59.71, with male predominance 
(male: female=2.48:1). HER2/neu overexpression was present in 
12.5% of gastric adenocarcinoma and was positively associated 
with only age and lymph node metastasis but not with other 
important clinicopathological variables. Park et al. [11] showed 
a 15.9% frequency of expression and through a univariate 
analysis found that protein expression, age ≥ 60 years old, 
tumor size ≥ 5 cm and advanced clinical stage are prognostic 
factors. Overexpression of HER2 protein in gastric cancer, 
using Immunohistochemistry (IHC), was first described in Sakai 

et al. [12]. Tanner et al. [13] observed HER2 amplification by 
Chromogenic Insitu Hybridization (CISH) in 12% of 131 gastric 
cancers, and in 24% of 100 GEJ tumors. The findings of our study 
are similar to the findings of the previously mentioned ones. We 

observed a statistically significant relationship between protein 
expression and age ( ≥ 60 years, p=0.0146) and lymph node 
metastasis. Our group reported a 12.5% of positive HER2 
expression (IHC=3+ & 2+) in a series of 80 surgical specimen 
of gastric cancer patients. The difference of positive HER2 
expression was observed in the present study, depending 
on the histology (intestinal type 17.78%. diffuse type 5.71%) 
and the primary localization of the tumor (15% proximal vs 



ARCHIVOS DE MEDICINA
ISSN 1698-9465

2021
Vol.9 No.10:375

Annals of Clinical and Laboratory Research
ISSN  2386-5180

6 This article is available in: http://www.aclr.com.es/

11.67% distal). Following a modified HER2 scoring system 
Lordick et al. [14] are centrally testing tumor samples using 
both IHC and FISH to identify eligible patients for enrollment 
in the ToGA clinical trial. There are several studies that have 
analyzed the relationship between HER2/neu overexpression 
and clinicopathological characteristics in gastric cancer patients. 
Mizutani et al. [15] reported a frequency of gene expression of 
14.2% and found a correlation with the depth of tumor invasion, 
histological subtype, growth pattern and liver metastasis. 
Yonemura et al. [16] found a positive correlation between the 
intensity of HER2/neu staining and tumor size, invasion to serosal 
layer and lymph node metastasis. All the studies mentioned 
above had a relatively low frequency of protein expression (9-
38%). According to Japanese series by Yenomura et al16, it 
was assumed that with immunohistochemical stain the rate of 
HER2 overexpression in gastric adenocarcinoma is 12% whereas 
in ToGA trial by Bang YJ et al. [17] it was reported 22.1%. But 
in our study, the HER2 overexpression was found only 12.5% 
which results match with that of Yenomura et al16 that is at the 
early age of the study in Japan. And hopefully, the experience 
in the field of immunohistochemistry for gastric carcinoma will 
play more vital role in future studies. However, we have found 
maximum cases according to T staging was in T3 stage (Locally 
advanced). But interestingly, there were some HER2 positive 
cases found from T2 and T4   group also. But we have found no 
statistically significant correlation with HER2 overexpression. On 
the contrary, the pathological Nodal stage showed statistically 
significant correlation with the HER2 overexpression. However, 
we have found maximum cases according to T staging was 
in T3 stage (Locally advanced). But interestingly, there were 
some HER2 positive cases found from T2 and T4   group also. 
But we have found no statistically significant correlation with 
HER2 overexpression. On the contrary, the pathological Nodal 
stage showed statistically significant correlation with the HER2 
overexpression. The use of HER2/neu staining in surgical specimen 
biopsies limits the study only within the operated patients. The 
study done by Paola FB et al. [18] was depended on endoscopic 
biopsies that allows the test to be used in a greater number of 
patients, including patients who are not surgical candidates and 
would be referred for palliative chemotherapy and might benefit 
from combination chemo-immunological therapy.

Limitations of the Study
It is a cross- sectional single-centered study with small Sample 
size. Immunohistochemistry for gastric carcinoma is at its initial 
stage in our country also FISH procedure was not available.

Conclusion and Recommendations
We only found a relationship between protein expression with 
age and lymph node metastasis which were found statistically 
significant. Interestingly, there were multiple important variables 
that were correlated in this study with the HER2 overexpression. 
These variables were sex, tumor site, distant metastasis, Laurence 
histological classification. It is already mentioned that, in early 
history of immunohistochemistry, HER2 overexpression in case 
of carcinoma stomach was highly varied in different studies (from 
9-92%). But recently, it was found around 9-32%, in several studies 

all over the world. It is necessary to conduct further studies with 
larger samples and long term follow-up in order to draw definite 
conclusions regarding the role of HER2/neu overexpression as 
an independent prognostic factor. Study should be multi-center 
basis. Multi-disciplinary approach should be mandatory to get a 
good outcome where the surgical oncologists, Thoracic surgeon, 
Gastroenterologists, Histopathologists, Geneticists are included. 
FISH procedures should be available for equivocal cases in every 
center. The experts involved in immunohistochemistry should go 
through continuous training.
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