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ABSTRACT

Background: Gastric carcinoma is the second leading cause of cancer-related deaths worldwide.

Objective: The purpose of this study was to investigate the relationship between HER2 overexpression and prognostic
factors in Pakistani patients with gastric adenocarcinoma.

Methods: Over the course of a year, 200 patients with gastric cancer underwent immunohistochemical staining as part of a cross-
sectional investigation. The ToGA trial criteria were used to assess HER2/neu expression through immunohistochemistry (IHC) in
Gastric Adenocarcinoma, including +3 Staining, +2 Staining, +1 Staining, and 0 Staining, regardless of gender. Statistical evaluation
was conducted using Chi-Square or Fisher Exact tests with GraphPad Prism 5 and SPSS version 19.

Results: In 70% of the cases examined, it was discovered that HER2 was overexpressed. This overexpression was found to be
correlated with patients over the age of 40 at diagnosis, specific histological subtypes, and moderately differentiated grades of
primary gastric adenocarcinoma. In 20% of cases, HER2 was also found to be overexpressed, but no connection was found between
HER2 and patients' gender. It was observed that 37% of diffuse-type gastric adenocarcinomas and 75% of intestinal
adenocarcinomas overexpressed HER2. Based on tumor differentiation, HER2 overexpression was observed in 90% and 80% of
patients with well-differentiated (grade 1) and moderately differentiated (grade I1) adenocarcinomas, respectively. Additionally, 60%
of patients with grade 111 poorly differentiated adenocarcinoma displayed HER2 overexpression.

Conclusion: To improve survival rates in cases of gastric adenocarcinoma, it is advised to examine all instances for HER2
overexpression closely. This allows for targeted molecular therapy, as is also seen in the overexpression of HERZ2 in diffuse-
type gastric cancer. To improve survival rates, it's essential to closely examine all cases of gastric adenocarcinoma for
HER2 overexpression and provide targeted molecular therapy. This is also seen in cases of diffuse-type gastric cancer
where HER2 overexpression is present.
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INTRODUCTION

With almost 0.9 million newly identified cases along with
0.7 million fatalities globally each year, gastric carcinoma
is one of the world's most prevalent cancers. In Pakistan,
where it is more common in those with low socioeconomic
positions, it is also one of the main health problems. An
increasing number of men over 40 are developing stomach
cancer, which is on the rise in incidence. 12 The two main
subtypes are the intestinal and diffuse types of gastric
adenocarcinoma. The remaining malignancies are
classified as mixed subtypes or forms that are difficult to
categorize. The form that is most common is the intestinal
category, which is distinguished by noticeable glands and
the cohesiveness of cells in tumors. The signet-ring or
non-signet-ring morphology of the tumor cells that make
up the diffuse subtype are diffusely invading the stomach

subtype has a higher prevalence in low-risk locations, is
more common in females and younger patients, and is
mostly linked to heritable genetic disorders.® As a targeted
molecular therapy for a number of malignancies,
trastuzumab is presently being used more and more
frequently. For this purpose, accurate determination of
(Human Epidermal Growth Factor Receptor 2) HER2
status in such patients is a cornerstone in successful
therapeutic achievement.*

HER2 is a member of the HER family of growth factor
receptors and these receptors are located on the surface of
different types of epithelial cells. Immunohistochemistry
is recommended as the first test to be performed to assess
the status of HER2 overexpression in gastric cancers. 68
However, due to heterogeneous HER2 expression and
often  incomplete  membranous  staining,  the
immunohistochemical scoring system is different from
that of the breast cancer. °

In developing countries like Pakistan, very few studies
have been carried out regarding the expression HER2 in
gastric carcinoma. This study will significantly be
beneficial for patients receiving targeted therapy even if
they present in the advanced stage of the disease. 1% 1!
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METHODS

This was a cross-sectional study conducted at Department
of Pathology, Pakistan Institute of Medical Sciences,
Islamabad. Biopsies and resection specimens of patients
(15 to 90 years of age) with histopathological diagnosis of
gastric adenocarcinomas were included in the study
irrespective of gender for the period of 1 year. Ethical
approval was obtained from the institutional committee
prior to the study. Demographic data along with relevant
clinical and radiological details were noted. Patients with
non-epithelial malignancies and stomach metastatic
carcinoma were excluded from the study.

The HER2 immunohistochemistry was carried out using
the HercepTestTM kit from Dako, Agilent Technologies,
Inc., CA, USA, in accordance with the manufacturer's
instructions. For Gastric Adenocarcinoma, HER2
overexpression was assessed using the criteria for scoring
HER2/neu expression by immunohistochemistry (IHC)
applied in the ToGA trial. A positive result is noted for +3
Staining if more than 10% of the neoplastic cells in the
surgical resection specimen or at least a single group of
cancer cells consisting of more than 5 cells in the biopsy
sample show membranous staining. The staining should
be of moderate to strong intensity in the basal and lateral
parts of the tumor cell membranes. For +2 Staining, more
than 10% of the neoplastic cells in the surgical resection
specimen or at least a single group of cancer cells
comprising more than 5 cells in the biopsy sample showed
membranous staining. The staining should be of weak to
moderate intensity in the basal and lateral parts of the
tumor cell membranes. This staining intensity is
considered equivocal. A negative result is obtained for +1
Staining when there is barely perceptible staining of tumor
cell membranes shown by more than 10% of the neoplastic
cells in surgical resection specimens or at least a single
group of cancer cells comprising more than 5 cells in the
biopsy sample. When even less than 10% of the neoplastic
cells in surgical resection specimens or at least a single
group of cancer cells comprising of more than 5 cells in
the biopsy sample shows no membranous staining, O
Staining is also considered a negative result. For further
analysis, cases with a staining intensity of +3 and
confirmed FISH +2 were considered as HER2 positive or
overexpression. On the other hand, cases with staining
intensities of +2, +1, and 0 were categorized as HER2
negative.

The data was analyzed using Statistical Package for Social
Sciences (SPSS) version 19 and GraphPad Prism version
5. Qualitative variables such as gender, type, grade of the
tumor, and overexpression of HER2 in adenocarcinoma
were calculated for frequency and percentage. For
quantitative variables like the age of the patient, the Mean
Standard Deviation (MSD) was calculated. To compare
the variables, the Chi-square test or Fisher Exact test was
performed, with a p-value less than 0.05 considered
significant for the analyzed data.

RESULTS

The study included two hundred cases in which only 20
were resection specimens and 180 were gastric biopsies.
We observed that gastric adenocarcinoma primarily
affected individuals after 40 years of age having 79% of
cases in the older group (Table 1). The patients had an age
range from 21 to 80 years with the mean age being 52
years and a standard deviation of 12.8. The majority of
them were male patients with male to female ratio being
1.8:1.

In our study, 69% of patients harbored Lauren's intestinal
type adenocarcinoma and 31% were of diffuse type. These
adenocarcinomas were graded according to the guidelines
of the College of American Pathologists and it was

observed that only 17% of cases were diagnosed as grade
1 adenocarcinoma. Grade 2 cases comprised 26% whereas
grade 3 consisted of 57% of cases (Suppl. Figure 1).

We observed that 70% of cases were recorded as positive
showing an HER2 immunoreactivity score of 3+. The
HER2 overexpression was observed in both types of
gastric adenocarcinoma. Almost 75% intestinal-type cases
(figure 1) and 60% diffuse-type cases (figure 2) showed
staining intensity of +3 (table 1).

Figure 1. Microscopic picture of intestinal type gastric
adenocarcinoma showing A). HER2 staining intensity of
+3 (x100) B). HER2 staining intensity of +2. (x400) C).
HER?2 staining intensity of +1 . (x400)

Figure 2: Microscopic picture of diffuse type gastric
adenocarcinoma showing A). HER2 staining intensity of
+3 B). HER?2 staining intensity of +2 C). HER2 staining
intensity of +1 at 400x.
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Overexpression of HER2 was significantly observed in
80% of patients diagnosed with gastric cancer above the
age of 40 years. HER2 expression was higher in 73% male
patients and 64% female patients. (Table 1, figure 3).

We found that HER2 overexpression was manifested by
grade 1 and grade 2 tumors, comprising of 90 and 80%
respectively. However, 60% patients with grade 3 tumors
also demonstrated significant HER2 overexpression (table
1, figure 3).
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Figure 3: Association of HER-2 expression with different
prognostic factors in Gastric carcinoma patients.

Table 1: Clinical and histopathological features of Gastric
carcinoma cases and association with expression of HER-2.

Parameters Number of HER?2 HER?2 p-value
cases (%) Low (%) High (%)
Age at presentation
<40years  42(21)  28(66) 1434y 00001
>40 years 158 (79) 32 (20) 126 (80)
Gender
Male 128 (64) 34(27) 94 (73) 0.2*
Female 72 (36) 26 (36) 46 (64)
Histological type
Intestinal 138 (69) 35 (25) 103 (75) 0.04
Diffuse 62 (31) 25(40)  37(60)
Grade
| 34 (17) 4 (10) 30 (90) 0.0009
" 52 (26) 10 (20) 42 (80)
11 114 (57) 46 (40) 68 (60)

*Fisher Exact Test; Bold figures show

DISCUSSION

In our study, two hundred cases with histopathological
diagnosis of gastric adenocarcinoma were evaluated for
HER2 expression by immunohistochemistry. Various
studies have quoted the frequency of HER2
overexpression in a range of 4.4 % to 53.4% of gastric
carcinoma cases with a mean of 17.9%. 1316 |n this study,
70% cases were recorded as positive for HER2
overexpression. Contrastingly, studies conducted on
Korean and Indian population documented HER2
overexpression in 27% cases. 141 Numerous factors may
contribute towards this variation in data e.g., use of
different antibodies, differences in size of sample, varying
methods of evaluation, and use of different scoring
systems for evaluation of HER2 overexpression.t’

HER2 overexpression was most frequently found, in the
present study, in the old age group with 80% of the HER2
positive patients in the 41-80yrs age range. Similar
findings were reported in South Asian patient.!6: 18
Moreover, 73% of male patients and 64% of female
patients recorded as HER2 positive cases. Similarly,
HER2-positive tumors were more frequently found in
older patients and male gender previously.” 19

Regarding type of gastric carcinoma, it was found that
75% HER2 positive cases had presented as intestinal-type
adenocarcinoma whereas 60% cases as diffuse type

adenocarcinoma. In a study cohort of 99 gastric carcinoma
patients, 12% cases showing HER2 overexpression were
documented. It was observed that 19% cases of intestinal-
type adenocarcinoma and 6% of diffuse-type
adenocarcinoma had shown HER2 overexpression.” 2°
These results are comparable to the present study. On the
contrary, 22% of intestinal-type adenocarcinoma and 0 %
of diffuse type adenocarcinoma exhibited HER2
overexpression thus, showing the association of HER2
overexpression with intestinal-type gastric
adenocarcinoma in another study.*8 In a recent study, 34%
of intestinal-type adenocarcinoma and 15% of diffuse type
were observed to have HER2 overexpression.?

The frequency of HER2 overexpression in different grades
of gastric adenocarcinoma was also analyzed. It was found
that staining intensity of +3 was mostly manifested by
grade | (well-differentiated) and grade Il (moderately
differentiated) tumors. However, 60 % of patients with
grade Il had also shown the same intensity of HER2
overexpression in our study. A similar trend of association
has been observed in the South Asian gastric cancer
patients.'8

It is concluded from this study that overexpression of
HER2 receptor protein is observed in both intestinal and
diffuse-type gastric adenocarcinoma. A significant
association of HER2 overexpression was found with
prognostic factors like age, tumor type, and grade of the
patients. Immunohistochemistry was found to be an easy
and reliable technique to determine the HER2 status of
gastric adenocarcinoma. It is, therefore, suggested that
HER2 overexpression should be determined by
immunohistochemistry in every patient presenting with
gastric carcinoma so that targeted molecular therapy can
be offered to these patients for overall better survival.
Also, its overexpression in low-grade adenocarcinoma
reassures such patients if the targeted therapy is given at
the initial stages. It is the need of time to enhance the
insight by investigating further genetic subtypes and using
a larger sample size for authentication of this study. As
there is therapeutic importance of HER2 diagnosis
therefore further studies will lead to better prognosis of
patients in the future.

Conclusion: To improve survival rates in cases of gastric
adenocarcinoma, it is advised to examine all instances for
HER2 overexpression closely. This allows for targeted
molecular therapy, as is also seen in the overexpression of
HER?2 in diffuse-type gastric cancer. To improve survival
rates, it's essential to closely examine all cases of gastric
adenocarcinoma for HER2 overexpression and provide
targeted molecular therapy. This is also seen in cases of
diffuse-type gastric cancer where HER2 overexpression is
present.
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