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ABSTRACT
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INTRODUCTION

HER-2 / neu over expression in gastric adenocarcinoma is

a negative prognostic factor, ranging in expression

between 6-35%.The purpose of the study is to analyse the

o v e r e x p r e s s i o n o f H E R - 2 / n e u i n G a s t r i c

adenocarcinoma by IHC and confirmation by FISH. This is

an analytical study from July 2008 to June 2010 in the

department of pathology at a tertiary care centre. In forty

two cases with diagnosis of gastric adenocarcinoma, HER

-2/neu over expression was scored on IHC. Cases with

HER-2/neu expression of 3+ and 2+ cases were subjected

to FISH. Out of 42 cases, 36 cases showed negative HER-

2/neu expression. Two cases with IHC score of 3+ had

shown amplification on FISH and 4 cases with 2+ score did

not show any amplification. In the present study HER-

2/neu over expression was seen in 5% of gastric

adenocarcinoma. All cases with IHC score 3+ showed

HER-2/neu amplification on FISH.

Gastric adenocarcinoma, HER-2/neu,

Immunohistochemistry (IHC), Fluorescence in situ

Hybridization (FISH).

The human epidermal growth factor (HER) family of

receptors consist of four receptor tyrosine kinase with

similar homology, HER1, HER2, HER3 and HER4. Upon

ligand binding, the receptors form either homodimers

with like receptors or heterodimers with other members

of the family. Heterodimer formation increases the

affinity for ligand and augments signalling effects that

lead to change in cellular proliferation, angiogenesis and

apoptosis.

HER-2/ neu is a proto-oncogene localised on

chromosome 17q21 and first isolated from chemically

induced rat ganglioneuroblastoma. The gene codes for a

protein (185 KD) that shows homology with the

1

epidermal growth factor receptor (EGFR) and displays

tyrosine kinase activity. A putative ligand for the HER-

2/neu receptor protein, termed heregulin, binds and

activates the receptor and is similar to proteins in the

epidermal growth factor (EGF) family.

Amplification of the gene coding for HER-2/ neu has been

described in breast, ovary, prostate, gastric, salivary

gland, lung, colon and squamous cell carcinomas. Over

all, 25% to 30% of primary breast cancers and about one

third of primary ovarian cancers demonstrate

amplification of the gene. These patients appear to have

an increased rate of recurrence and decreased

survival.[3,4].The amplification of the HER-2/neu gene is

accompanied by increased expression of the protein

gene product, which can be detected in frozen or paraffin

section by immunohistochemical techniques (IHC) .

There is near uniform correlation between gene

amplification and IHC reactivity for HER-2/neu on frozen

or paraffin sections, such that IHC has became the

standard method for analysis for HER-2/ neu gene

amplification . When over expressed, the protein

accumulates at the cell membrane and is seen as a crisp

membrane stain .

HER-2/ neu over expression may identify patients who

will not respond to conventional adjuvant chemotherapy

but who may gain advantage from the alternative forms

of chemotherapy . Many series had suggested that

amplification or over expression of the oncogene might

be a marker of poor prognosis in cancer of ovary,

endometrium, breast etc .

Several studies have shown that HER-2 is a negative

prognostic factor in gastric cancer in terms of metastatic

potential and aggressive behaviour. Reported HER-2

postivity rates vary widely. This variation may be due to

methodological differences between studies.
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METHODOLOGY

Forty two cases with diagnosis of gastric adenocarcinoma

in the department of pathology from July 2008 to June

2010 were included in this study. Out of these 42 cases,

16 were gastrectomy specimens and 26 were endoscopic

biopsies. All the 42 cases with diagnosis of gastric

adenocarcinoma were subjected to IHC to demonstrate

HER-2/neu over expression.

IHC was performed on formalin fixed paraffin embedded

tissue blocks. Three to four microns thick sections were

taken on polylysine coated slides. Antigen retrieval

performed by heating at 95 C (2 cycles 10 & 5 minutes

each) in citrate buffer at P 6.0-6.8 using microwave oven.

Phosphate buffered saline (PBS) was used as wash buffer

(P 7). After endogenous peroxide block for 10 minutes

tissue was blocked with proteinaceous blocking solution

(power block-10minutes) and then incubated with

primary antibody (Anti-erbB-2/ HER-2 EP1045y rabbit

monoclonal antibody, Biogenex) for one hour. Then super

enhancer was applied for 20 minutes. The bound primary

antibody was detected by using secondary antibody

conjugated with horse radish peroxidase polymer for

30minutes.

The bound antibody was visualised using chromogen

substrate-DAB (3, 3 Diaminobenzidine tetra

hydrochloride) for 5 minutes. Slides were washed in

water to stop the reaction. Later counter stained with

Mayer's haematoxylin and mounted. Paraffin slides of

invasive breast carcinoma which were HER-2/neu with

score of 3+ were used as positive control. Negative

control staining was conducted by omission of the

primary antibody. A positive reaction was taken as crisp

golden brown membrane staining. The staining was

scored by adopting M Hofmann et al scoring system.[21]

Score 0: Undetectable staining or membrane staining in <

10% of tumour cells indicating negative expression (Fig

1(a).

Score 1+: Faint membrane staining in > 10% of tumour

cells indicating negative expression. (Fig 1(b))

Score 2+: Weak or moderate complete membrane

staining in > 10% of tumour cells indicating equivocal

expression (Fig 1(c)

o

H

H

Score 3+: Strong complete membrane staining in > 10%of

tumour cells Indicating positive expression (Fig1(d)).

Cases of gastric adenocarcinoma with HER-2/neu

overexpression of score 3+ (positive) and score of 2+

(equivocal) were subjected to FISH for confirmation.FISH

was done on 4-6 micrometer thick paraffin sections on

silane – coated slides, using Vysis directly labelled dual

color LSI HER-2/neu/ CEP 17 probes and a modified Vysis

protocol. The cells were analysed on a fluorescent

microscope with appropriate filters, using the Cytovision

software. Appropriate controls were incorporated in the

test (Reliance Life Science). Interpretation of the test was

done as the ratio of average HER-2 /neu copy number to

that of CEP 17. In normal specimen the ratio is < 2.0. In

specimens with amplification of HER-2 /neu gene, the

ratio is > 2.0. Results at or near the cut off point (1.8-2.2)

should be interpreted with caution.

A total of 42 cases, 16 gastrectomy specimens and 26

endoscopic biopsies were analyzed in the study. It was

observed that 67% of the patients were men and 33%

constituted women. The age distribution of the patients in

this study ranged from 28 to 70 years with a mean age of

48years.The histological types in the present study based

on Lauren's classification constituted 35/42(83.33%) were

intestinal type and 7/42(16.66%) were diffuse type. Well

differentiated tumors constituted 8/42(19%), moderately

differentiated tumor 27/42(64.2%) and poorly

differentiated tumors 7/42(16.6%).

On analysing 16 gastrectomy specimens received 13/16

(81.25%) cases showed tumor infiltration to muscularis

propria and serosa (T2) and in 3/16(18.75%) of cases

there was infiltration beyond the serosa (T3).In

9/16(56.25%) of cases there was no involvement of

regional lymph nodes.In7/16(43.75%) of cases

involvement of regional lymph nodes varied from 1-6.The

tumor size greater than or equal to 5cms was seen in

7/16(43.75%) of cases and size less than 5cm was seen in

9/16(56.25%) of cases.(Table1)

In this study, we observed 47% (n = 20) of the patients did

RESULTS

Clinico-pathological characteristics:

IHC Score:
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not have any IHC Staining for HER2, where as 38% (n = 16)

of the patients had IHC Score 1+. IHC Score 2+ which is

equivocal was observed in 10% (n = 4) of the patients.

Strong Positivity i.e., IHC Score 3+ was observed in 5% (n =

2) of the studied patients.

A total of 6 samples were subjected for confirmation on

FISH. In which 2 tumours evidencing 3+ on IHC had shown

amplification (100%) on FISH(Fig 2 b) and the 4 tumours

with 2+ on IHC had not shown any amplification

indicating negative expression(Fig 2 a).

FISH TEST RESULT

FIGURE 1: IMMUNOHISTOCHEMICAL STAINING FOR HER-

2/NEU.

(a) undetectable staining of tumor cells in a gastric cancer (0)

(b) Faint membrane staining in >10% of gastric cancer tumour

cells (1+) (c) Moderate complete membrane staining in >10% of

gastric cancer tumour cells (2+) (d) strong complete membrane

staining in > 10% of the tumour cells in a gastric cancer (3+)

FIGURE 2: HER-2/NEU AMPLIFICATION WITH FISH:

(a): The ratio of HER-2/neu copy number to that of CEP17 is 1

indicating no amplification of the HER-2/neu gene.

(b): The ratio of HER-2/neu copy number to that of CEP17 is

11.5 indicating amplification of the HER-2/neu gene.

CLINICO-

PATHOLOGICAL

FEATURES

No of cases
HER-2/neu amplification

positive negative

SEX

Male

Female

AGE

>65 years

< 65 years

TUMOR SIZE

≥5cm

< 5cm

T

T1

T2

T3

T4

N

N0

N1

N2

N3

HISTOLOGICAL

TYPE

Intestinal type

Diffuse type

HISTOLOGICAL

DIFFERENTIATION

Well differentiated

Moderately

differentiated

Poorly

differentiated

28

14

02

40

07

09

0

13

03

0

09

07

0

0

35

07

08

27

07

01

01

0

02

01

01

0

02

0

0

0

02

0

0

02

0

01

01

0

27

13

02

38

06

08

0

11

03

0

09

05

0

0

33

07

07

26

07

TABLE 1 :  RELATIONSHIP BETWEEN HER-2/NEU OVER

EXPRESSION AND CLINICOPATHOLOGIC FEATURES

IN PATIENTS WITH GASTRIC ADENOCARCINOMA
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No. Reference No. of Samples IHC 3+,
%

1

2

3

4

5

6

7

8

Ooi et al [12]

Gurel et al [13]

Allgayer et al [14]

Muller et al [15]

Koeppen et al [16]

Takehana et a l[17]

Dong 11 Park [18]

Present Study

396

55

189

413

62

352

182

42

10.1

10.9

11.6

11.6

8.1

6.8

6

5

TABLE 2 : COMPARATIVE STUDIES OF HER-2/neu
OVEREXPRESSION IN GASTRIC ADENOCARCINOMA BY IHC

DISCUSSION

HER – 2 / neu status can be assessed at DNA level ( using

FISH , PCR or Southern blot ) , at the mRNA level ( using

Northern blot or RT – PCR ) or at the protein level ( using

IHC or western blot ) . FISH and IHC are two methods

which have been used widely in laboratories. These

methods have both proven sensitive and specific in the

detection of either HER – 2 / neu amplification or over

expression using formaline fixed, paraffin embedded

tissue. Compared to FISH, IHC is less time consuming, less

expensive, requires minimal instrumentation and is

much easier to perform. However, IHC can be affected by

tissue fixation, processing, choice of primary antibody,

detection systems and methods of antigen retrieval [19].

FISH is associated with both high sensitivity (96.5 %) and

high specificity (100%) with regard to the detection of

HER–2/ neu amplification [20].

FISH can be conducted with small tumour samples and

with formalin fixed and paraffin embedded tissue

samples. It allows for the direct visualization of gene

amplification in the nuclei and provides an objective

count of genes and chromosomes on a cell–by–cell basis.

However, it is expensive, requires a fluorescence

microscope and special training in order to interpret the

results. Fluorescence fades quickly and, therefore, does

not create a permanent record.

In our study, we performed IHC on 42 cases of

adenocarcinoma stomach of which 47% (n = 20) showed

IHC score 0, 38% (n = 16) cases had IHC score 1+. IHC 2+

which is equivocal was observed in 10% (n = 4) of the

patients. Strong positivity, IHC score 3+ was observed in

5% (n = 2) of the studied patients. Our study was

compared with other studies (Table 2). Two tumours

evidencing 3 + on IHC had shown amplification (100%) on

FISH and the four tumours with 2+ on IHC had not shown

any amplification.

In a series of 182 cases analyzed by Dong II Park et al[18] ,

75 cases were classified as score 0, 78 as score 1+, 18

were classified as score 2+ and 11 cases as score 3+. Of

these 5(45.5%) evidenced high level amplification upon

FISH and 6 (54.5%) exhibited no amplification. Among 18

tumours with 2+ immuno staining, only 2(11.1%) showed

amplification.

Takuo Takehana et al [17] analyzed 352 gastric

carcinomas, 29(8.2%) showed positive immuno staining

(2+or 3+) of c-erb B2 protein. All the samples with

strongly positive IHC showed high level amplification by

FISH. In their study, both gene amplification and protein

over expression were detected in 25(7.1%) of 352 gastric

adenocarcinomas.

Most IHC studies have demonstrated positive

amplification rates in gastric carcinoma of approximately

8-20%.[22-26].In the present study the HER-2/neu over

expression was seen in 5% of gastric adenocarcinoma.

In 168 cases of gastric carcinomas analyzed by Hofmann

et al, concordance between FISH and IHC was 93.5% [21].

In the study by Yano et al [27] in gastric carcinomas and by

Ogura et al [28] on breast carcinomas the concordance

between FISH and IHC ranged from 82% to 100%. In the

present study the concordance between IHC and FISH

was 100%.

In the present study HER-2/neu over expression was

associated with age less than 65years, tumor size greater

than or equal to 5cm, regional lymph nodal involvement,

intestinal type of gastric adenocarcinoma and well to

moderately differentiated tumors. Tanner M et al [29]

also showed increased prevalence of HER-2/neu

overexpression in intestinal type of gastric

adenocarcinoma.

Immunohistochemistry and FISH are the techniques

CONCLUSION
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routinely recommended for determining the HER-2/neu

status. Role of HER-2 /neu over expression in prognosis of

carcinoma breast is already established.HER-2/neu over

expression in gastric adenocarcinoma in the present study

is 5%.Even though HER-2/neu overexpression in gastric

carcinoma indicates bad prognosis, due to availability of

monoclonal antibody trastuzumab (immunotherapy),

HER-2 /neu receptor can be the target of therapy in gastric

carcinoma, hence the importance of knowing HER-2/neu

overexpression in all cases of gastriccarcinoma.
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