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A B S T R A C T

Aim: To study the frequency of HER2/neu overexpression in esophageal, gastric, small intestine and
colorectal adenocarcinomas, to study the association of HER2/ neu overexpression with histopathological
differentiation of esophagus, stomach, small intestine and colorectal adenocarcinomas and identifying its
significance.
Materials and Methods: Cross sectional study was performed on 70 cases which include resected
specimens of stomach, small intestine and colorectal adenocarcinoma and biopsies of esophagus and these
organs. The samples were divided into Group A (Esophagus and stomach) and Group B (Small intestine
and colorectal). The samples were grossed and processed in the pathology department, and sections were
stained with hematoxylin and eosin stain for histopathological confirmation of malignancy and graded
as well-differentiated (gradeI), moderately-differentiated (grade II) and poorly-differentiated (gradeIII )
adenocarcinomas. The confirmed samples were processed for immunomarker study of HER2/ neu.
Results: Over expression of HER2/ neu was found in 17(24.3 %) patients overall. Out of 17 HER2/
neu positive cases, 4(26.7%) were from group a, while 13(23.6%) were from group b. No staining or
membrane staining in < 10% tumor cells was observed in 46(65.7%) patients, which were labeled as
score “0” and considered negative for HER2/ neu overexpression. Faint/barely perceptible membranous
staining in ≥ 10% of tumors cells were observed in 5 (7.1 %) patie nts, which were labeled as score
“1” and considered negative. Weak to moderate complete, basolateral or lateral membranous staining in
≥ 10% tumor cells were observed in 2(2.9%) patients, which were labeled as score “2” and considered
equivocal. Strong complete, basolateral or lateral membranous staining in ≥ 10% of tumors cells were
observed in 17(24.3%) patients, which were labeled as score “3” and considered positive. Out of 70
patients, 37(52.9%) were suffering from grade-II malignancy, 17 (24.3 %) from grade- I and 16 (22.8%)
from grade-III. According to histological grades, frequency of HER2/neu over expression was 11.8% in
well differentiated adenocarcinoma (grade I), 29.7% in moderately differentiated adenocarcinoma (grade
II) and 25% in poorly differentiated adenocarcinoma (grade III). There was no statistical significance of
HER2/neu expression and grades of tumor.
Conclusion: HER2/neu is over expressed in adenocarcinoma of gastroesophageal junction and colorectal
adenocarcinoma. There is no statistical significance of HER2/neu expression and grades of tumor.

© 2019 Published by Innovative Publication. This is an open access article under the CC BY-NC-ND
license (https://creativecommons.org/licenses/by/4.0/)

1. Introduction

HER2/neu oncogen is one of the four epidermal growth
factor receptors. It is located on chromosome 17q21 and
encodes a 185 transmembrane protein with tyrosine kinase
activity which functions as a growth factor receptor.1It plays
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an important role in cellular proliferation and differentiation
during fetal development. Gastric cancer is the fifth most
commonly diagnosed cancer and the third most common
cause of cancer related death globally2 and colorectal
carcinoma is the third most commonly diagnosed cancer
in both men and women.3 Amplification of the gene
and over expression of this protein is seen in various
malignancies other than gastrointestinal system such as
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cancers of breast,4lungs, prostate, bladder, pancreas, and in
osteosarcoma.

The rate of esophageal, gastric, small intestinal and
colorectal adenocarcinoma is increasing in India. Surgical
resection is the mainstay of therapy for these carcinomas.
Most gastric and esophageal cancers are diagnosed in a
more advanced or unresectable stage; newer therapeutic
strategies, treatment options and novel therapeutic targets
are desperately needed.

HER2/neu is important as a target of the mono-
clonal antibody trastuzumab (marketed as Herceptin).
Trastuzumab is effective only in cancers where the
HER2/ neu receptor is overepressed. The mechanism of
trastuzumab is that it binds to HER2/ neu and increases
p27, a protein which halts cell proliferation.5 Recently, the
EMEA (European Medicine Agency) has approved use of
trastuzumab in combination with chemotherapy in patients
with advanced gastric cancer.6,7

HER2/neu over expression in esophageal adenocarci-
noma is associated with increasing depth of invasion, lymph
node and distant metastases and poor survival.8 The data
available in the literature for HER2/neu positivity rates
in gastric cancers vary from about 7%-43%. HER2/ neu
positive status in gastric cancer also appears to be associated
with more aggressive disease, a poorer prognosis, and
shorter survival.

The purpose of the study is to document frequency
of HER2/neu overexpression in esophagus, stomach,
small intestine and colorectal adenocarcinomas and also
to evaluate possible association of this parameter with
histopathological differentiation and identifying its signifi-
cance.

2. Materials and Methods

This study was cross sectional study performed on resected
specimens of stomach, small intestine and colorectal
adenocarcinoma and biopsies of esophagus and these organs
submitted to the department of pathology during the period
of two years. A total of 70 cases were studied. Clinical
details of patient were obtained from requisition form
received in pathology department and entry was made in the
proforma.

The specimens were subjected to a thorough gross
examination. Appropriate sections were taken. The sections
were processed and paraffin blocks were prepared. The
sections were cut at 4-5 micron thickness and stained with
hematoxylin and eosin for histopathological confirmation of
malignancy. The histological grading of these tumors was
done as well-differentiated (I), moderately differentiated
(II), and poorly-differentiated (III) according to the criterion
of the American Joint Committee on Cancer. The confirmed
malignant specimens and biopsies were processed for
immunomarker study of HER2/ neu. Known positive
breast cancer cases were used as positive controls, with

the omission of primary antibodies for the negative control.
For immunohistochemical staining by HER2/ neu, m
onoclonal antibody of C-erbB-2 gene product was used
(clone TAB250), supplied in a liquid form ready to use.

The Immunohistochemistry slides were scored according
to scoring system by Hoffman et al.9 No staining or
membrane staining in < 10% tumor cells ,were labelled
as score “0” and considered negative for HER2/neu
overexpression. Faint/barely perceptible membranous
staining in ≥ 10% of tumors cells were labelled as score
“1” and considered negative. Weak to moderate complete,
basolateral or lateral membranous staining in ≥ 10% tumor
cells were labelled as score “2” and considered equivocal.
Strong complete, basolateral or lateral membranous staining
in ≥ 10% of tumors cells were labelled as score “3” and
considered positive.

Study group were divided in Group A and Group B.
Group A includes adenocarcinoma of gastro esophageal
junction and gastric carcinoma and Group B includes
small intestine and colorectal adenocarcinoma. Frequency
of HER2/neu over expression in these study groups was
evaluated and its association with histopathological grading
was estimated. The data analysis was entered in MS-
Excel sheet & was done by descriptive statistics for
frequency/percentage.

3. Results and Discussion

The youngest patient was 29 years old and the oldest patient
was 83 years old. Mean age was 56.2. According to
location, maximum frequency were 78.6% located in small
intestine and colorectum (Group B) and 21.4% located in
esophagus and stomach (Group A). According to grade
of adenocarcinoma maximum frequency was 52.9% in
grade II (moderately differentiated adenocarcinoma), 24.3%
in grade I (well differentiated adenocarcinoma), 22.8 %
% in grade III (poorly differentiated adenocarcinoma).
According to morphological types, maximum frequency
was 74.2% in adenocarcinoma (NOS) type,11.4% in
mucinous adenocarcinoma, 8.6% in adenocarcinoma (signet
ring cell variant), 2.9% in adenocarcinoma (intestinal type),
2.9% in adenocarcinoma (diffuse type).

Out of 17 cases with well differentiated adenocarcinoma
(grade I), 12 (70.5%) cases show score 0, 2 (11.8%) cases
show score 1+, 1 (5.9%) cases show score 2+ and 2 (11.8%)
cases show score 3+. Out of 37 cases with moderately
differentiated adenocarcinoma (grade II), 22 (59.5%) cases
show score 0, 3 (8.1%) cases show score 1+, 1 (2.7%) cases
show score 2+ and 11 (29.7%) cases show score 3+. Out of
16 cases with poorly differentiated adenocarcinoma (grade
III), 12 (75%) cases show score 0,No case show score 1+,No
case show score 2+ and 4 (25%) cases show score 3+. Since
the present study was having less number of positive cases
in different groups, chi square test was not applicable and
association with histological grades was not possible.
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Table 1: Frequency of HER2/neu expression in different study group

Study group HER2/neu expression n(%) Total cases
Score 0
(Negative)

Score 1+
(Negative)

Score 2+ (Equivocal) Score 3+ (Positive)

Group A* 10(66.7%) 00(0%) 01(6.6%) 04(26.7%) 15(100%)
Group B* 36(65.5%) 05(9.1%) 01(1.8%) 13(23.6%) 55(100%)
Total cases 46(65.7%) 05(7.1%) 02(2.9%) 17(24.3%) 70(100%)

*Group A includes esophagus and gastric cancers
*Group B includes small intestine and colorectal cancers
Out of total 70 cases of adenocarciomas of the gastrointestinal system, 46 cases(65.7%) show score 0, 5 cases(7.1%) show score 1+, 2 cases(2.9%) show score

2+ and 17 cases(24.3%) show score 3+.
In Group A out of 15 cases, 10(66.7%) cases show score 0, 1(6.6%) case show score 2+ and 4(26.7%) cases show score 3+. In Group B out of 55 cases,

36(64.5%) cases show score 0, 5(9.1%) cases show score 1+, 1(1.8%) case show score 2+ and 13 (23.6%) cases show score 3+.

Table 2: The relationship between scoring of HER2/neuexpression in tumor cells and histological grades.

Grades of
tumor

HER2/neu expression n(%)
Negative Eqivocal (Score 2+) Positive

(Score 3+) Total
Score 0 Score 1+

Grade I 12(70.5%) 02(11.8%) 01(5.9%) 02(11.8%) 17(100%)
Grade II 22(59.5%) 03(8.1%) 01(2.7%) 11(29.7%) 37(100%)
Grade III 12(75%) 00(0%) 00(0%) 04(25%) 16(100%)

Table 3: The relationship between scoring of HER2/ neu expression in tumor cells and morphological types

Morphological Types
HER2/neu expression n(%)
Negative Eqivocal

(Score 2+) Positive (Score 3+) Total
Score 0 Score 1+

Adenocarcinoma(NOS) 28(53.8%) 5(9.6%) 2(3.9%) 17(32.7%) 52(100%)
Mucinous adenocarcinoma 8(100%) 0(0%) 0(0%) 0(0%) 08(100%)
Adenocarcinoma (signet ring
cell variant)

6(100%) 0(0%) 0(0%) 0(0%) 06(100%)

Adenocarcinoma(intestinal
variant)

2(100%) 0(0%) 0(0%) 0(0%) 02(100%)

Adenocarcinoma(diffuse
variant)

2(100%) 0(0%) 0(0%) 0(0%) 02(100%)

Fig. 1: Microscopy of Moderately differentiated adenocarcinoma
of esophagus( H & Ex400)

Fig. 2: Moderately differentiated adenocarcinoma of esophagus
showing Her-2/ neu expression score 3+ (Her-2/ neu x400)
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Fig. 3: Microscopy of poorly differentiated adenocarcinoma of
rectum (H & Ex100)

Fig. 4: Poorly differentiated adenocarcinoma of rectum showing
Her-2/neu expression score 3+ (Her-2/ neu x100)

Fig. 5: High power view (Her-2/neu x400)

Out of total 52 cases of Adenocarcinoma NOS type,
28(53.8%) cases show score 0, 5(9.6%) cases show score
1+, 2(3.9%) cases show score 2+ and 17(32.7%) cases show
score 3+. Out of total 8 cases of mucinous adenocarcinoma,
all 8 (100%) cases show score 0, none of the cases show
HER2/neu score 1+, 2+ or 3+. Out of total 6 cases of
signet ring cell variant of adenocarcinoma, all 6(100%)
cases show score 0, none of the cases show HER2/neu score
1+, 2+ or 3+. Out of total 2 cases of intestinal variant of
adenocarcinoma, both cases (100%) show score 0, none of
the cases show HER2/neu score 1+, 2+ or 3+. Out of total
2 cases of diffuse variant of adenocarcinoma, both cases
(100%) show score 0, none of the cases show HER2/neu
score 1+, 2+ or 3+.

4. Discussion

In the present study, total 70 cases of gastrointestinal tumors
were studied, indicating frequency of HER2/ neu over
expression. The mean age in present study was 56.2 with
maximum no. of cases were in the age group of 51-60
years which is comparable to other studies. In present study,
42(60%) were male and 28(40%) were female with male
to female ratio of 1.5:1 which is comparable to another
study done by Indu Rajagopal et al.10 on gastric and GEJ
adenocarcinomas with male to female ration of 1.5:1. Study
done by S Farzand et al.11 shows male to female ratio of
1:1.13. There is a very slight difference in male to female
ratio with present study.

In present study, 24.3% cases were from grade I, 52.9%
cases were from grade II and 22.8% cases were from grade
III which is comparable to another study done by S Farzand
et al.11 on gastrointestinal system which show 32% cases
were from grade I, 52% cases were from grade II and 16%
cases were from grade III. Maximim no. of cases in both
studies were moderately differentiated adenocarcinomas.

In present study, 74.2% cases show histology of
adenocarcinoma NOS type, 11.4% cases show mucinous
adenocarcinoma, 8.6% cases show signet ring cell variant of
adenocarcinoma and 2.9% cases show intestinal variant of
adenocarcinoma which is comparable to the another study
done by S Farzand et al.11 on gastrointestinal system which
show 58% cases were of adenocarcinoma NOS type,14%
cases were of mucinous adenocarcinoma,12% cases were
of signet ring cell variant of adenocarcinoma and 6% cases
show intestinal variant of adenocarcinoma. Maximum
number of cases in both studies were adenocarcinoma NOS
type.

In present study, positive HER2/neu was 26.7% in
adenocarcinoma of GE junction and gastric carcinoma
which is similar to study done by Indu Rajagopal et
al10 . which shows 26.7% and Mallika Tewari et al.12

which shows 21.4% .In contra st to present study, positive
HER2/neu expression was 13% in Gravalos et al.13 and 7%
in Prachi S Patil et al.14 study.
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In present study, positive HER2/neu was 23.6% in
intestinal and colorectal adenocarcinoma which is similar
to study done by Dalal A.Elwy et al.15 which shows 23%
and Gruenberger et al.16 which shows 26%. In contrast to
present study, positive HER2/neu expression was 81.8% in
McKay et al.study,17 3.6% in Nathanson et al.18 study and
2.7% in Marx et al. study19

In present study out of 17 cases of grade I (well
differentiated adenocarcinoma), 11.8% cases show score
3+ which is comparable to another study done by Indu
rajagopal et al.10 on GE junction and gastric carcinomas
which shows similar 11.1% cases of grade I with positive
HER2/ neu expression score 3+. Another study done by
Dalal A. Elwy, et al.15 on colorectal carcinoma shows 25%
cases of grade I with positive HER2/neu expression which
is higher than present study.

In present study out of 37 cases of grade II (moderately
differentiated adenocarcinoma) 29.7% cases show score 3+
which is comparable to another study done by Dalal A. Elwy
et al.15 on colorectal carcinoma which shows 27.7% cases
of grade II with positive HER2/neu expression. Another
study done by Indu rajagopal et al.10 on GE junction and
gastric carcinomas shows 37.5% cases of grade II with
positive HER2/ neu expression score 3+ which is slightly
higher than the present study.

In present study out of 16 cases of grade III (poorly
differentiated adenocarcinoma) 25% cases show score 3+
which is comparable to another study done by Dalal A.
Elwy et al.15 on colorectal carcinoma show 20% cases of
grade III with positive HER2/neu expression. Another study
done by Indu rajagopal et al.10 on GE junction and gastric
carcinomas which shows no case with positive HER2/ neu
expression score 3+ which is not comparable to the present
study.

There is wide variation in HER2/neu expression in
different grades of tumor and there is no statistical
significance of HER2/ neu expression and grades of tumor.

5. Conclusion

Seventy cases of gastrointestinal adenocarcinoma were
studied for HER2/ neu over expression, maximum numbers
of patients were in the 51-60 years of age group with
mean age was 56.2. The highest number of cases
were in male gender with male to female ratio is
1.5:1.0. Colorectum was most common location of
adenocarcinoma of the gastrointestinal system and m
oderately differentiated adenocarcinoma (garde II) was
most common histological grade constituting 52.9% cases
of all tumors. Adenocarcinoma NOS type was most
common morphological type constituting 74.2% cases of
all tumors. Frequency of HER2/neu over expression
was 24.3% in the adenocarcinoma of the gastrointestinal
system. According to location, frequency of HER2/neu
over expression was maximum in adenocarcinoma of gastro

esophageal junction with next in order of frequency was in
colorectal adenocarcinoma.

According to histological grades, frequency of
HER2/neu over expression was maximum in moderately
differentiated adenocarcinoma (grade II) with next in order
of frequency was poorly differentiated adenocarcinoma
(grade III). There is wide variation in HER2/neu expression
in different grades of tumor and there is no statistical
significance of HER2/ neu expression and grades of
tumor. According to morphological types, HER2/neu over
expression was seen in adenocarcinoma NOS type, no other
morphological types show over expression of HER2/ neu.
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