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ABSTRACT
Introduction: HER-2/neuplays a key role in the pathogenesis of gastric and oesophageal carcinomas and it’s over expression has been
documented in 6.8–34% of gastric carcinomas and 10-12.1% of oesophageal adenocarcinoma.Detecting the HER-2/neu status is a
prerequisite for monoclonal antibody therapy.In this study, immunohistochemistry was used to detect HER-2/neu over- expression in gastric
and oesophageal carcinomas.
Objective: To associate HER-2/neu over-expression withage, sex, type and grade of gastric and esophageal carcinomas in upper gastrointestinal
(UGI) endoscopic biopsies.
Methods: HER-2/neu expression was investigated by immunohistochemistry on esophageal and gastric carcinomas ofUGI endoscopic
biopsies received at our institution. Association between the expression of HER-2/neu andclinico-pathological parameters was statistically
analysed.
Results: The association was not statistically significant between age, sexand grade of the tumour with HER-2/neu overexpression. HER-2/
neu overexpression was seen in 14.2% of gastric adenocarcinomas, 20% of esophageal adenocarcinomas and 4% of esophageal squamous
cell carcinomas. Predominantly, intestinal type (9.5%) of gastric carcinoma showed HER-2neu over-expression followed by diffuse type
(2.3%) and mixed type (2.3%).
Conclusion: In view of increasing trend of UGI tract malignancies and associated poor survival of advanced carcinomas, assessing HER-2/
neu over-expression in gastric and esophageal carcinomas is helpful to decide the utility of adjuvant targeted chemotherapy.
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Introduction

Gastric carcinoma is the second leading cause of mortality
around the world [1] whereas the incidence of esophageal
carcinoma has increased more quickly than any other
malignancy and is expected to rise in the coming decades.
[2]
Overall 5 year survival of gastric and esophageal
carcinomas is between 5-10% due to the advanced stage
at presentation.[3] With the advent of endoscopes and
endoscopic biopsies, upper gastrointestinal endoscopy
helps in early diagnosis and intervention.
Due to advanced stage of the disease during presentation,
gastric and esophageal malignancies exhibit poor
prognosis. Hence, the screening of high risk patients with
endoscopic evaluation and biopsy as and when required
plays a major role in detecting the cancer at an early stage.
Current targeted therapy for advanced gastric and
esophageal carcinoma depends on the evaluation of target
gene status. The overexpression of Human epidermal growth
factor receptor 2 (HER-2/neu) has been documented in

6.8–34% of gastric carcinomas including gastroesophageal
junctional tumors.[4] HER-2/neu positivity status plays a
critical role in the development, progression and metastasis
of malignancies such as breast cancer & gastric cancer.[2]
Detecting the HER-2/neu status in gastric and esophageal
carcinoma is a prerequisite of monoclonal antibody
therapy.[1] A combination of monoclonal antibody against
HER-2/neu (Trastuzumab) with standard chemotherapy
improves significant survival rates in patients with HER2/neu positive advanced gastric and esophageal cancers.[2]
Hence, overexpression of HER- 2/ neu plays an important
role in cancer development and progression. However, this
has not been documented extensively in literature. Under
the light of this knowledge, the present study aims at
investigating the frequency and the clinical significance of
overexpression of HER- 2/ neu in gastric and esophageal
carcinomas.
Objective of The Study: To correlate HER-2/neu overexpression with the type and grade of esophageal and
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gastric carcinomas in upper gastrointestinal endoscopic
biopsy specimens.

cases. Squamous cell carcinoma was the predominant
lesion in the esophagus, followed by adenocarcinoma.
In GEJ, all cases were of adenocarcinoma. Stomach had
maximum of adenocarcinomas followed by signet ring cell
carcinoma. (Table 1 )

Methodology

This is a prospective study. All UGI endoscopic biopsies
received from the period 1st December, 2015 to 30th June,
2017 at the department of Pathology, of our hospital were
subjected to the present study. The study included 107
gastric and esophageal UGI endoscopic biopsies that were
diagnosed as carcinoma on histopathology. Poorly fixed
specimens and biopsies with esophageal/gastric carcinomas
that show association with histological changes of Barrett’s
esophagus were excluded from the study.

Lauren’s classification was applied to gastric
adenocarcinomas that revealed majority of cases to be
diffuse type. (Figure 1)
IHC staining with HER-2/neu was performed. HER-2/
neu is a cytoplasmic membrane stain. Staining pattern was
compared with control slides (known HER-2/neu positive
breast cancer). HER-2/neu protein expression on the cell
membrane was scored as described by Hofmann[5] and
colleagues for biopsy specimens, according to the criteria
shown in Table 2.

The number and size of the biopsy specimen was noted.
Endoscopic biopsy tissues were fixed in 10% buffered
formalin, which was followed by routine tissue processing
and embedding in paraffin. Sections of 3-5 micron thickness
were prepared and stained with Haematoxylin and Eosin.

Of the 42 cases that were diagnosed as adenocarcinomas,
06 (14.2%) cases overexpressed HER- 2/neu, 4 of which
were intestinal type (Figure 2) and one each of diffuse and
mixed type. (Figure 3)

Once a diagnosis of carcinoma was rendered, an extra
section of 3 to 4 μm was taken on pre-coated poly L lysine
coated slides and further subjected to immunohistochemical
staining with HER-2/neu.

HER-2/neu analysis was also done on esophageal
carcinomas. The frequency of HER-2/neu expression in
these lesions was less than that seen in gastric carcinomas.
Majority of squamous cell carcinomas were scored 0.
Only 02 cases displayed 3+ score (figure 4). Considering
esophageal adenocarcinomas, 01/05 (20%) case showed
HER-2/neu positivity

Results

This study included 107 biopsies that were diagnosed
as a malignant lesion on histopathology. Amongst them,
55 were from male patients and 52 belonged to female
patients, M:F being 1.06:1. Majority of the cases (54.2%)
belonged to an age group above 60 years.

Association of age of the patients, sex of the patients and
grade of cancer with the HER-2/neu status (positive or
negative) was done using Chi square test of independence.
P value was not statistically significant (>0.05)

Out of all the malignancies that were diagnosed most of
them were esophageal carcinomas followed by gastric
carcinomas. GEJ accounted for only a minority of the
Table 1: Site-wise distribution of malignancies.
Site

Adenocarcinoma

Signet ring cell
carcinoma

SCC

Undifferentiated
carcinoma

Adenosquamous
carcinoma

Small round
blue cell tumor

GE junction

3

0

0

0

0

0

Esophagus

5

1

50

5

2

1

Stomach

31

4

0

4

0

0

Table 2: HER-2/neu score in upper GI biopsy.
Interpretation

Score

Interpretation

No reactivity or membranous reactivity in <5 cells.

0

Negative

Faint/ barely perceptible membranous reactivity in > 5 cells

1+

Negative

Weak to moderate complete or basolateral membranous activity >5 cells.

2+

Equivocal

Moderate to strong complete or basolateral membranous activity in >5 cells.

3+

Positive
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Fig. 1: Distribution of cases according to Laurens Classification.

Fig. 2: IHC HER-2/ neu Score 3+ in intestinal type adenocarcinoma- Stomach. (IHC HER-2/ neu, 400x)

Fig. 3: HER-2/neu reactivity in gastric carcinomas
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Fig. 4: IHC HER-2/ neu Score 3+ in well differentiated
squamous cell carcinoma- Esophagus. (IHC HER-2/ neu,
400x).

Fig. 5: Heterogenecity inHer-2 expression in mixed type
gastric adenocarcinoma (Focal HER-2/neu over-expression
in green and HER-2/neu negative in red arrow).

Discussion

There is a wide variation in the HER-2 overexpression in
gastric cancers. Reported rates of HER-2/neu expression
in gastroesophageal cancer vary from the range of 2% to
45%.[10-13] The largest data set of >3800 esophageal and
gastric cancer samples found HER-2/neu protein positivity
rate of 23%. Hence, for clinical trial and treatment, it is
very important to develop a standard HER- 2/neu detection
test to recruit eligible patients for Trastuzumab treatment.

Endoscopic biopsies are common procedures done at the
out-patient department to diagnose a variety of conditions.
Such biopsies remain the mainstay for diagnosis of both
non-neoplastic lesions and malignancies. Important
information gained from biopsies can guide the surgeon to
plan future management.
In the present prospective study, a total of 107 endoscopic
biopsies that wre diagnosed as esophageal /gastric
carcinoma on histopathology, were studied and analysed.
The age distribution was wide, ranging from 25 years to 85
years old. The mean age being 56.9 years. The majority of
cases belonged to 60 to 70 years age group. Similar findings
were seen in studies done by Qiu et al[6] and Ahmadi et al.[7]
The number of males diagnosed as carcinoma on endoscopic
biopsy was slightly more than females. The gender
difference observed in upper gastrointestinal malignancies
in the present study was consistent with studies done by
Qui et al[6] and Jawalkar et al.[8] High susceptibility in
males can be due to personal habits of smoking and alcohol
consumption; which are more common in males as stated
by Krishnappa et al.[9]
In view of increasing trend of upper gastrointestinal
malignancies and associated poor survival of advanced
carcinomas, it is important to evaluate these carcinomas for
expression of prognostic or theranostic molecular markers
which can direct the use of specific targeted therapy. HER2/neu is a recent marker in the domain of gastric and
esophageal carcinomas. Assessing HER-2/neu in these
carcinomas not only predicts behaviour of carcinoma but
also helps in deciding the chemotherapeutic drug to be
used.
www.pacificejournals.com/apalm

Schoppmann et al,[14] in their study of HER-2/neu
expression in esophageal carcinomas compared HER-2/
neu status using Hofmman[5] scoring system (15.3%) and
Grabsch[15] scoring system (33.9%). It showed a drastic
difference between the results by the two methods. This
observation reaffirms the importance of standardization of
scoring as a prerequisite for selecting patients for targeted
therapy. Hofmann5 scoring is similar to the guidelines
given by EMA[16] and ToGA[17] and hence was used in the
present study.
In the present study, HER-2/neu overexpression was seen
in only 06 (14.2%) cases of gastric carcinomas, of which
04 (9.5%) were of intestinal type followed by one case
each of diffuse and mixed type. Among the esophageal
malignancies, 2/50 (4%) of squamous cell carcinomas
and 1/5 (20%) of adenocarcinomas displayed HER-2/neu
positivity. These results are consistent with similar studies
done by Schoppmann et al[14] and Reichelt et al.[18]
There is a wide variation in the overexpression of HER2/neu which can be explained by various factors such as,
interpretation of data (considering only adenocarcinomas in
the study) and the specimen (endoscopic biopsy/surgically
resected) used for analysis. Even different geographic areas
may exhibit variation in HER-2/neu expression.
eISSN: 2349-6983; pISSN: 2394-6466
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Overexpression of HER- 2/neu also depends on the type
of carcinoma, whether it is squamous cell carcinoma or
adenocarcinoma. It is more commonly associated with
adenocarcinoma as studied by Schoppmann et al[19] and
Reichelt et al.[18] These differences in expression of HER2/neu in different histologies of adenocarcinoma and
squamous cell carcinoma suggest that HER-2/neu might
have different prognostic implications in the two types.
Allgayer et al[20] reported HER-2/neu overexpression to be
an independent functional prognostic parameter for overall
survival in gastric cancer.
In gastric adenocarcinomas, variation is seen in the
subtypes as classified by Laurens classification. HER-2/neu
overexpression is more commonly seen in intestinal type
followed by diffuse and mixed type of adenocarcinomas.
This observation was consistently seen in various studies
by Moelans et al, [11] Marx et al, [21] Gravalos et al[22] and
Tanner et al. [23] The findings of the present study are in
concordance with the other studies.
The above mentioned variation in expression is because,
intestinal and the diffuse types of adenocarcinomas have
different molecular pathways of development and distinct
genetic alterations. They also have different histological
features. Lack of E-cadherin is inversely related to HER2/neu expression which is more commonly seen in the
intestinal type of adenocarcinoma. [11]
The signet ring cells characteristically do not show HER2/neu expression.[12] In the present study as well, signet
ring cell carcinoma was HER-2/neu negative. Bakkelund
et al[13] proposed that signet ring cell carcinomas develop
by gradual de-differentiation from ECL (enterochromaffin
like) cells which indicate neuroendocrine origin of
signet ring cells and hence they express markers like
synaptophysin and chromogranin.
Silva et al[10] ademonstrated HER-2/neu expression in both
the components (isolated cells and glandular component)
of mixed type of carcinoma. This suggests –
Common clonal origin of both the histological patterns and
HER-2/neu amplification is an early genetic alteration
acquired before other epigenetic alterations associated
with phenotypic divergence.
As per the study by Yan et al,[24] among the mixed type
of carcinomas, all the 3 cases displayed amplification in
intestinal component, while one displayed amplification in
diffuse component. In the present study, 1 case of mixed
type of carcinomas had an intestinal component that
exhibited HER-2/neu overexpression, whereas the diffuse
component was negative.

In the present study HER-2/neu was overexpressed in
4% oesophageal squamous cell carcinoma and 20% of
esophageal adenocarcinomas. Dreilch et al[25] in their
study concluded HER-2/neu overexpression was a poor
prognostic factor for squamous cell carcinoma of the
esophagus but had no effect on survival of patients with
esophageal adenocarcinoma. Similarly, Akamatsu et al[26]
stated HER-2/neu oncoprotein expression is associated
with resistance to chemotherapy and radiotherapy in
esophageal squamous cell carcinoma
Marked heterogeneity of HER-2/neu overexpression by
gastric tumor tissue is documented in literature by various
authors: Lee et al, [4] Hofmann et al,[14] Ruschoff et al,[12]
Zhou et al[27] and Tanner et al. [11] On the contrary, only
Marx et al[21] in their study of 166 gastric cancers and
69 lymph node metastases concluded that HER-2/neu
overexpression was highly homogenous in the primary
tumor as well as in their metastases. In the present study,
HER- 2/neu overexpression was heterogenous, and focal
overexpression of HER- 2/neu, was seen. (Figure 5)
Majority of the upper GIT malignancies are treated with
radiotherapy or chemotherapy. Dreilich et al[25] stated
that HER- 2/neu overexpression causes resistance to
radiotherapy. Further, in a study by Akamatsu et al[26]
esophageal carcinomas, HER-2/neu overexpression
was associated with resistance to chemotherapy and
radiotherapy.
The prognosis of HER-2/neu overexpression in gastric
cancer and esophageal carcinomas is controversial. Also,
association of HER-2/neu positive gastric cancer with
clinicopathological features is not consistent.
In a study done by Wang et al [28], it was observed that there
was a higher frequency of HER-2/neu positivity in grade
2 carcinomas than in grade 3 because; many of the diffuse
carcinomas are included in grade 3. Similar features were
noted by Hu et al, [29] Zhou et al,[27] and Yan et al.[24] In the
present study, 107 gastric and esophageal carcinomas were
studied and HER-2/neu overexpression was independent
of grade of the carcinoma.
As stated by various authors [9, 4, 11, 22, 12, 25, 29] in their
respective studies, in the present study as well, there
was no correlation between the gender and the age of the
patients of gastric and esophageal carcinoma with HER-2/
neu overexpression.
Dreilich et al[25] showed that HER-2/neu 3+ score on IHC
in esophageal squamous cell carcinomas is associated with
poor survival whereas it had no effect on survival in patients
with adenocarcinoma. Schoppmann et al[14] studied HER2/neu expression in esophageal carcinomas and concluded
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that there is no association between the overall survival and
squamous cell carcinoma or adenocarcinoma. However,
Moleans et al[11] described association of HER-2/neu
overexpression with tumor invasion and tumor metastases
in gastro-esophageal adenocarcinoma.
Yan et al[24] described a significant inverse correlation
between overall survival and HER-2/neu overexpression
in intestinal type of gastric adenocarcinoma. Tanner et
al[23] and Zhou et al[27] also concluded HER-2/neu as a poor
prognostic indicator. In the present study, patient follow-up
and survival was not studied.
Based on current analysis a clear trend towards a potential
role for HER-2/neu as a negative prognostic factor in gastric
and esophageal carcinomas was shown, suggesting that
HER-2/neu overexpression or amplification is a molecular
abnormality that might be linked to the development of
gastric cancer.

Conclusion

HER-2/neu overexpression is seen predominantly in
adenocarcinomas especially intestinal subtype and is
associated with poor patient survival. A minor percentage
of esophageal squamous cell carcinomas also express
HER-2/neu oncoprotein. However, there is no association
between the grades of the tumor, age and sex of the
patient with HER-2/neu status. The level of HER-2/neu
protein predicts well for the response of the carcinoma
to monoclonal antibody, Trastuzumamb and is associated
with poor prognosis. Evaluation of HER-2/neu as a routine
diagnostic work up in UGI carcinomas may the useful. So
IHC is recommended as the initial testing methodology.
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