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ABSTRACT
Background: As per the data available in the literature, a wide range of HER2neu protein expression in gastric and colorectal adenocarcinomas
was reported in various studies world wide. Even though HER2neu over expression has a poor prognosis in these tumours, there is an
increased demand for HER2neu study in the laboratories because of the availability of targeted therapy like Transtuzumab. Aim of the study
was to determine the frequency of HER2neu protein overexpression in gastrointestinal adenocarcinomas. We studied innunohistochemical
expression of HER2neu in a total of 71 cases of gastrointestinal adenocarcinomas.
Methods: This was a study done on 71 cases of gastrointestinal adenocarcinomas diagnosed in the pathology laboratory of a tertiary care
hospital. Both small biopsies and resection specimens were included. Paraffin blocks and hematoxylin eosin stained sections of these cases
were retrieved from the files. Sections were cut from the paraffin blocks and immunohistochemical staining for HER2/neu done. HER2/neu
stained sections were examined and findings noted according to the guidelines for HER2neu reporting of gastric biopsies.
Result: HER2/neu positivity (3+ score) on immunohistochemistry was seen in 8 out of 71 gastrointestinal adenocarcinomas (11.26%). HER2
positivity was 9.52% (4 out of 42 cases) in gastric adenocarcinomas and 10.2% (4 out of 39 cases) of colorectal adenocarcinomas.
Conclusion: HER2 positivity was seen in a significant number of gastrointestinal adenocarcinomas tested, i.e. 9.52% of gastric adenocarcinomas
and 10.2% of colorectal adenocarcinomas. Overall positivity in gastrointestinal carcinomas was 11.26%. Positivity was seen in cases reported
on small biopsies. We did not attempt to study the correlation between HER2 positivity with clinicopathological findings because of the small
number of cases studied.
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Introduction

Human epidermal growth factor receptor 2 (HER2/neu)
belongs to the family of tyrosine kinases that also include
epidermal growth factor receptor (EGFR), HER-1, HER-3
and HER-4. HER2 is located on the chromosome 17q21
and encodes a 185 KD transmembrane protein that lacks
a natural ligand. Cell proliferation and differentiation
pathways, mitogen-activated protein kinase (MAPK)
and phosphoinositol 3 kinase, PI3K/AKT pathways are
initiated by HER2neu activation. Over expression of
HER2neu was seen in many tumours and is associated with
poor prognosis in some cancers such as breast and ovary.
HER2neu gene amplification and protein over expression
were recognised as prognostic and predictive markers
for these cancers. There is available targeted therapy i.e.
Transtuzumab, a recombinant monoclonal antibody which
is used as adjuvant therapy. [1,2,3]
HER2 overexpression was also studied in gastrointestinal
adenocarcinomas.
Phase
III
randomised
trials
(Transtuzumab for Gastric Cancer (ToGA) study) revealed

that combination of Transtuzumab and chemotherapy
showed significant improvement in survival of gastric
and gastroesophageal junction carcinomas with
overexpression of HER2neu. Trastuzumab was approved
for treatment of metastatic adenocarcinomas of stomach
and gastroesophageal junction in many countries.[3] A
new immunohistochemistry (IHC) scoring criteria were
developed to report HER2neu expression which are
slightly different from that of breast carcinoma.[4,5,6] Of
1645 primary colorectal carcinomas in Heppner et al study
1.6% were HER2 positive. Also these patients showed a
poorer overall survival.[7]
In the present study we had attempted to study HER2
expression in both gastric and colorectal adenocarcinomas.

Materials and Methods

This was a Retrospective study. This had been approved
by the hospital ethics committee. A total of seventy one
gastrointestinal adenocarcinomas were included in this
study. Hemotoxylin and eosin stained sections and paraffin
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blocks of all these cases were retrieved from the filing.
HER2neu testing by immunohistochemistry was done on all
the sections cut from the blocks which had sufficient tissue.
Both positive and negative controls were put up. HER2
status was assessed by using monoclonal antibody, antihuman HER2/ErbB2 [EP3]. Results were recorded as per
the guidelines for HER2neu reporting according to gastric
cancer scoring system of gastric biopsies. Same scoring
system was used to assess colorectal biopsies also. All the
H&E stained section were examined and histopathology
findings noted. Patients’ age, sex and other relevant clinical
details were recorded as given in the request forms. IHC
scoring used by Ruchoff et al and Hoffman et al was used
for scoring the HER2 expression in all the gastrointestinal
adenocarcinomas (Table 1).[1,4,5]
The authors had developed different criteria for scoring
biopsies and resection specimens. Though this scoring
system was developed on gastric and gastroesophageal
junction adenocarcinomas, same was used for colorectal
adenocarcinomas also.[7]

Results

A total of 71 cases of gastrointestinal adenocarcinomas
were studied, that included forty two gastric (including
3 gastroesophageal junction adenocarcinomas) and
39 colorectal adenocarcinomas. Out of 42 gastric
adenocarcinomas 40 (95.2%) were small biopsies and 2
(4.76%) were gastrectomy specimens. Out of 39 colorectal
adenocarcinomas 26 (66.66%) were small biopsies and
13 (43.58%) resection specimens. Age range was 20
to 92 years and 28 to 85 years in gastric and colorectal
adenocarcinomas respectively. Average age for gastric
adenocarcinoma was 55.4 years and 54.1 years for
colorectal carcinomas.
Male to female ratio was 3.6:1 and 1:1.29 in gastric and
colorectal adenocarcinomas respectively. Histopathological
findings and grading of adenocarcinomas were noted after

reviewing the Hematoxylin and eosin stained sections.
At both the sites tumours with moderate differentiation
were the most followed by poor and well differentiation.
Of the gastric adenocarcinomas 25 showed moderate
differentiation and 15 were poorly differentiated
tumours. There were two cases of signet ring cell
adenocarcinomas. Among the colorectal adenocarcinomas
5 were differentiated, 23 moderately differentiated and 7
poorly differentiated tumours. There were also 4 cases of
mucinous adenocarcinomas.
Immunohistochemical staining for HER2neu was done
and the results were recorded as per gastric cancer scoring
system mentioned under material and methods. Out of
42 cases of gastric adenocarcinomas, 4 were HER2neu
positive with 3+ score, equivocal with score 2+ in 2 cases
and rest were negative with score 0 in 34 cases and 1+ in
2 cases (Figure 1a,b,c,d). Three cases of gastroesophageal
junction carcinomas were all negative. Out of 39 colorectal
carcinomas 4 cases were HER2neu positive with 3+ score,
equivocal with score 2+ in one case and negative in 34 cases
with score 0 in 32 and 1+ in 2 (Figure 2 a, b, c, d,) (Table
2). All the positive cases were diagnosed on biopsies. None
of the resection specimens showed HER2 positivity.
Out of 25 cases of moderately differentiated gastric
adenocarcinomas in 8% cases HER2neu expression
was equivocal with 2+ score and positive in 4% cases
with 3+ score. Of 17 gastric adenocarcinomas with poor
differentiation (including signet ring type) 11.8% cases
were HER2neu positive with 3+ score and none had 2+
score (Table 3).
Out of 23 moderately differentiated colorectal
adenocarcinomas in 4.3% cases HER2neu expression was
equivocal (2+ score) and positive in 13% cases with 3+
score. Among seven poorly differentiated tumours 14.3%
were HER2neu positive (3+ score) and none showed 2+
score (Table 4).

TABLE 1: HER2NEU Scoring for Gastric Cancer [4,5]
SCORE REACTIVITY CHARACTERISTICS

BIOPSY SPECIMEN STAINING PATTERN

HER2 OVER
EXPRESSION
ASSESSMENT

0

No reactivity or membranous reactivity in <
10% of tumour cells

No reactivity or membranous reactivity in any
tumour cell

Negative

1+

Faint/barely perceptible membranous reactivity Tumour cell cluster with a faint/barely perceptible Negative
in ≥10% of Tumour cells; cells are reactive
membranous reactivity irrespective of percentage
only in part of their membrane
of tumour cells stained

2+

Weak to moderate complete, basolateral,
or lateral membranous reactivity in ≥10% of
Tumour cells
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Tumour cell cluster with a weak to moderate
complete, basolateral, or lateral membranous
reactivity irrespective of percentage of tumour
cells stained

Equivocal
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SCORE REACTIVITY CHARACTERISTICS

BIOPSY SPECIMEN STAINING PATTERN

3+

Tumour cell cluster with a strong complete,
Positive
basolateral, or lateral membranous reactivity
irrespective of percentage of tumour cells stained

Moderate to strong complete, basolateral,
or lateral membranous reactivity in ≥10% of
tumour cells

HER2 OVER
EXPRESSION
ASSESSMENT

TABLE 2: HER2/NEU STATUS IN GASTRIC AND COLORECTAL ADENOCARCINOMAS
STOMACH(n=42)

COLON(n=39)

0, negative

34

32

1+, negative

02

02

2+, equivocal

02

01

3+, positive

04

04

% of positivity

9.5%

10.2%

HER2/neu status

TABLE 3 CORRELATION OF HER2NEU EXPRESSION WITH HISTOLOGICAL GRADE OF GASTRIC ADENOCARCINOMA
HER2NEU SCORE

TOTAL NO OF
CASES

0, 1+ negative

2+ equivocal

3+ positive

Well differentiation

0

0

0

0

Moderate differentiation

25

22 (88%)

02 (8%)

01 (4%)

Poor differentiation

17

15 (88.2%)

0

02 (11.8%)

Total

42

37 (89%)

02 (4.7%)

03 (7.1%)

HISTOLOGICAL GRADE

TABLE 4: CORRELATION OF HER2NEU EXPRESSION WITH HISTOLOGICAL GRADE AND TYPE OF COLONIC ADENOCARCINOMA
HISTOLOGICAL TYPE AND GRADE

TOTAL NO OF
CASES

HER2NEU SCORE
0, 1+ negative

2+ equivocal

3+ positive

Well differentiated adenocarcinoma

05

05 (100%)

0

0

Moderately differentiated
adenocarcinoma

23

19 (82.6%)

01 (4.3%)

03 (13%)

Poorly differentiated adenocarcinoma

07

06 (85.7%)

0

01 (14.3%)

Mucinous adenocarcinoma

04

04 (100%)

0

0

Total

39

34

01

04

TABLE 5: HER 2 EXPRESSION IN GASTRIC ADENOCARCINOMAS, COMPARISON BETWEEN PRESENT STUDY AND OTHER
STUDIES
NAME OF THE STUDY

NO OF
CASES
STUDIED

HER2 EXPRESSION (SCORE AND RESULT) IN GASTRIC
ADENOCARCINOMAS

Ling Shan et al [6]

1463

Raj et al [9]
Raj Gopal et al
Present study

[11]

0 negative

1+negative

2+equivocal

3+positive

75.8%

14.4%

9.8%

58

69%

7%*

24%

77

61.7%

6.7%

5%

26.37%

39

80.95%

4.76%

4.76%

9.52%
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TABLE 6: HER 2 EXPRESSION IN COLORECTAL ADENOCARCINOMAS, COMPARISON BETWEEN PRESENT STUDY AND OTHER
STUDIES
NAME OF THE
STUDY

NO OF CASES
STUDIED

HER2 EXPRESSION (SCORE AND RESULT) IN COLORECTAL
ADENOCARCINOMAS
0 negative

1+negative

2+equivocal

3+positive

Farzand et al [10]

31

25.8%

19.35%

22.58%

32.25%

Heppner et al [7]

1645

97.3%

3.42%

2.1%

0.5%

Schuell et al [1]

77

70%

26%

1%

3%

Present study

39

82.05%

5.12%

2.56%

10.25%

Fig. 1: HER2 expression: gastric adenocarcinomas. 1a) Poorly differentiated adenocarcinoma: positive (3+), strong
membranous staining [40x] 1b) positive (3+), strong basolateral as well as complete membranous positivity [10x], 1c)
equivocal (2+), weak to moderate basolateral membrane staining [40x] 1d) Signet ring cell carcinoma, negative (0) [40x].
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Fig. 2: HER2 expression: colorectal adenocarcinoma. 2a) Moderately differentiated adenocarcinoma, strong complete
membranous staining (3+), 2b) Strong lateral and basal membrane staining, positive (3+), 2c) Faint to weak basolateral
staining, negative (1+), 2d) No staining, negative (0).

Discussion

In this study total of 71 cases of gastrointestinal
adenocarcinomas were included, forty two were gastric
and thirty nine were colorectal. Average age was 55.4 years
(range 20-92 years) for gastric and 54.1 years (age range
was 28 to 85 years) for colorectal adenocarcinomas. In
Farzand S et al [6] study mean age was 52.8 and 46.5 years
for gastric and colorectal adenocarcinomas respectively,
which was less as compared to the present study. Incidence
of gastric adenocarcinomas was high among males and
a slight female preponderance was seen in colorectal
adenocarcinomas. Similar findings were noted by Aditi R
et al [7] in their study on gastric adenocarcinomas.
As per the studies available a wide range of HER2/
neu expression was observed in gastrointestinal
adenocarcinomas.[6,7,8,9,10,11,12,13,14] In ToGA trial HER2 over

expression of 3+ positivity was seen in 10.4% for resected
samples.[2] For colorectal adenocarcinomas 3+ positivity on
IHC was seen in 0.5 % cases. In the present study 3+ positivity
on IHC was seen in 9.5% of gastric adenocarcinomas and
10.2% of colorectal adenocarcinomas; which was almost
similar to that of findings in Shan et al study. However 2+
positivity was observed in 4.76% of gastric and 2.56% of
colorectal adenocarcinomas respectively. Comparison of
HER2 expression on immunohistochemistry of the present
with other studies is as follows (Table 5 & Table 6)
There were varied opinions regarding the association
of HER2 expression with site, adenocarcinoma subtype
and its differentiation. Shan et al reported higher rates
of HER2 positivity in GEJ adenocarcinomas than in
stomach carcinoma. [6] We had only three cases of GEJ
adenocarcinomas in this study, all of which were negative
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for HER2. Raj Gopal et al found significant association
between HER 2 positivity and intestinal subtype and also
moderate differentiation. [11] In present study we did not
find such association and also no statistical correlation was
made with age and sex.

monoclonal antibodies directed against HER2 were
available this can be done routinely in all gastrointestinal
adenocarcinomas, not only for the targeted therapy but also
as a prognostic tool. However this should be done with
established standardised protocols.

Shan et al in a study of 1463 gastric/gastroesophageal
junction adenocarcinomas found strong correlation of
HER2 positivity for GEJ location, intestinal subtype and
well or moderate differentiation. Higher rates of HER2
over expression in well to moderately differentiated gastric
adenocarcinomas was observed by Chao et al and Laura
Tafe et al.[6,13,14 ] Schuell B et al found no relationship
between Her2neu expression and tumour differentiation
in their studyon colorectal adenocarcinomas.[1] In the
present study HER2neu positivity was more frequent in
poorly differentiated gastric adenocarcinomas (11.8%)
as compared to moderately differentiated tumours
(4%). Whereas in colorectal adenocarcinomas slight
predominance in HER2neu positivity was seen in poorly
differentiated tumours (14.3%) as compared to moderately
differentiated tumours.
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