
Similarly, overexpression and amplification has 
been described in 6-35% of gastric and gastro-

esophageal junction (GEJ) adenocarcinomas 
5 according to different studies. Several studies have 

shown the antitumor effect of trastuzumab in 
HER2/neu positive human gastric cancers. ToGA 
trial (Trastuzumab for gastric cancer) was the first 
randomized trial which provided prospective 
information on HER2/neu positive rates in gastric 
carcinoma. The study reported an overall HER2/neu 
positivity rate of 22.1% in 3807 patients included in 
the study. Patients with HER2/neu positive gastro 
esophageal and gastric adenocarcinomas were 
randomized to receive trastuzumab (Herceptin), 
Trastuzumab with chemotherapy (CT) including 5-
fluoruracil or capecitabine and cisplatin for 6 cycles 
or chemotherapy alone. Better response was seen in 
the group given trastuzumab with chemotherapy 

6(47.3%vs. 34.5%).  The objective of this study was 
to evaluate HER2/neu positivity in gastric carcinoma 
by immunohistochemistry in our patients.

HER2/neu protein functions as a transmembrane 
tyrosine kinase receptor and is a member of the 
epidermal growth factor receptors (EGFRs) family. 
Overexpression and amplification of HER2/neu has 
been detected in 10-34% of invasive breast cancers 
and is predictive of aggressive behavior with poor 

3
response to routine chemotherapy.  Overexpression 
and amplification of HER2 has also been 
documented in a number of other cancers such as 

4colon, ovarian and bladder cancers.  

Gastric carcinoma is a frequent malignancy all over 
the world. It is the fourth most frequent cancer 
globally responsible for the second highest cancer 
related mortality rate by approximately 70,000 per 
year. Ten year data analysis at Armed Forces Institute 
of Pathology in Pakistan revealed that stomach 

th 1
cancer was the 9  commonest cancer in males.  Data 
from Karachi Cancer Registry revealed that gastric 
cancer is on the rise in Pakistan and both genders 

2showed an increase in incidence from 1995-2002.  

METHODOLOGY 

INTRODUCTION                                                            

The study was carried out at Department of 
Pathology, Shifa International Hospital, (SIH) 

Methodology: A total of 68 cases of gastric 
a d e n o c a r c i n o m a  w e r e  i n c l u d e d  a n d 
Immunohistochemical marker for HER2/neu was 
applied and evaluated on paraffin sections. 
HER2/neu overexpression according to age, 
gender, site and histological type was determined. 
HER2/neu was assessed on the membrane 
staining of tumor cells. It was considered positive 
when more than 10% of the cells stained positively 
in resection specimens and for biopsy specimens 
at least 5 cells were positive. 

Objective: To determine the frequency and 
expression of HER2/neu positivity by immuno-
histochemistry in gastric adenocarcinoma.

Keywords: Gastric adenocarcinoma, HER2/neu, 
Immunohistochemistry.

Conclusion: HER2/neu overexpression can be 
determined in gastric adenocarcinoma by using 
immunohistochemistry. Approximately 21% cases 
showed overexpression in our study. Larger 
studies are required for more definitive results to 
accurately determine proportion of patients who 
may benefit from trastuzumab therapy. (Rawal 
Med J 202;45:537-540).

Results: Out of 68 cases, 42 (61.8%) were 
gast r ic  card ia in or ig in ,  16 (23.5%) o f 
gastoesophageal junction and 10 (14.7%) of 
gastric fundus. 3+ HER2/neu staining in  gastric 

cardia, gastroesophageal junction and gastric 
fundus was found to be  6 (14.3%), 6 (37.5%) and  
2 (20%),  respectively. 36 (52.9%) cases were 
intestinal type and 32 (47.1%) were signet ring 
type and 3+ HER2/neu staining was 12 (33.3%), 
and 2 (6.3%), respectively. There were 3+ 
positive in 14 (20.6%) cases, 0, 1+ negative in 38 
(55.9%) cases and 2+ equivocal in 16 (23.5%).
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Statistical Analysis: The data were analyzed by 
using SPSS version 20. A Chi-Square test was 
performed, while P<0.05 was considered 
statistically significant.

The slides were scored for basolateral membrane 
staining as recommended in standard guidelines 

6recommended by TOGA trial.  Strong membrane 
staining of more than 10% tumor  cells in resection 
specimens and more than 5 cells in biopsies was 
considered positive (3+) Weak staining was 
considered borderline/equivocal (2+) and barely 
perceptible staining or no staining was considered 
negative (1+/0). 

Slides were placed in incubator and blocking 
antibody poured for ten minutes. After 10 minutes, 
blocking antibody was poured off and sections were 
incubated with primary antibody. Her2/neu 
antibody came as ready to use (concentration 6.5 
mg/L) and this was directly applied on the sections. 
Lastly, section was covered with streptavidin-
perox idase  an t ibody  and  incuba ted  and 
counterstained with hematoxylin. 

Gastric adenocarcinoma was diagnosed on H/E 
slides. Immunohistochemistry was done by using 
HER2/neu antibody (Clone CB11) and manual 
method. In manual method, sections of 5 micron 
thickness are cut then deparaffinized in xylene and 
rehydrated. Than tissue were placed in hydrogen 
peroxide for 10 minutes. Slides were dipped in EDTA 
buffer and placed in hot oven for one hour. Slides 
were than washed in OBS buffer for 5 minutes.

Fig. 2. 
HER2/neu 
Staining 
Score. A. 0 
Score 
(Negative), 
B 1+ Score 
(Negative), 
C2+ Score 
Equlvocal 
D: 3+ Score 
(Positive).

Most frequent site for carcinoma was gastric cardia 
comprising 42 (61.8%) cases; followed by 16 
(23.5%) from gastro esophageal junction and 10 
(14.7%) from gastric fundus (p=0.33) (Fig. 1). 
Thirty-six (52.9%) cases were of intestinal type of 
adenocarcinoma and 32 (47.1%) were of diffuse 
(signet ring type). Out of 68 cases HER2/neu was 
positive in 14 (20.6%) cases, negative in 38 (55.9%) 
cases and equivocal in 16 (23.5%) cases. Out of the 
42 gastric cardia cases, positive cases were 6 
(14.3%), equivocal cases were 9 (21.4%) and 
negative cases were 27 (64.3 %). Gastro esophageal 
junction was second most frequent site with 16 cases 
out of which positive cases were 6 (37.5%) , 
equivocal cases were 3  (18.8%) and negative cases 
were 7 (43.8%). Gastric fundus was the site for 10 
cases with only   2(20%) positive cases, 4 equivocal 
cases (40%) and 4 negative cases (40%).

Fig. 1. HER2/neu Staining Score according to site of gastric 
carcinoma.

(p=0.01). Most frequent age decade was fifth 
decade (30.9%) followed by fourth decade (26.5%). 

Age was compared with staining (p=0.062). 
Endoscopic specimens were 62 and gastric 
resection specimens were 6. The mean age of 
patients was 53.3+13 years.

Islamabad from  September 2010 to January 2012. 
Approval of ethical committee of was taken prior to 
the study. A total  of 68 cases of gastric 
adenocarcinoma diagnosed during this period on 
endoscopic biopsies or resections were included. 
Poorly fixed tissue, patients who had received 
chemotherapy and biopsies with very scanty viable 
tumor cells were excluded from the study. 

RESULTS 
A total of 68 cases with age range from 19-80 years 
were included in the study. A total of 49 (72.1%) 
patients were males and 19 (27.9%) were females. 
Male to female ratio was 2.6:1 
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Globally, gastric adenocarcinoma is more common 
in males as compared to females. Similar trend was 
seen in our study in which 49 (72.1%) patients were 
males and 19 (25.9%) were females. The results 
were comparable to other studies such as those from 

7,9
UK & Turkey.  Three studies showed that HER2 
overexpression was more in gastroesophageal 
cancers as compared to gastric cancer. Gravalos 
showed 25% vs 9.5 % (p=0.01) HER2/neu 
overexpression in gastro-esophageal junction and 

10 gastric cancer, respectively. Tanner et al also found 
high rate of HER2/neu overexpression in gastro-
esophageal junction cancers as compared to gastric 

8
cancers (24% vs 12%).

The mean age of gastric carcinoma patients in our 
study was 53.43+13.02 years. Other studies 
revealed comparatively higher median ages. In one 
study by Waymann et al mean age was 70 years for 

7
men and 74 years for females.  The most frequent 
decade affected in our study was the fifth decade 
(31.5%) followed by fourth decade (25.9%). 
However, age does not play any role in HER2/neu 
results in gastric adenocarcinoma. This was shown 
in study by Tanner et al from Finland which included 
131 patients of gastric adenocarcinoma and 100 

8  patients of gastro esophageal junction cancer.

DISCUSSION

There is a high correlation between HER2/neu 
expression and histological type. This was first seen 
in 1990. One western study reported a significantly 
higher rate of HER2/neu over expression in 

11intestinal type than the diffuse type (16% vs 7%).  
Similarly, in a Korean study also intestinal type 
exhibited higher rate of amplification than the 

12diffuse type (p<0.05).  In the ToGA trial, HER2/neu 
positivity differed significantly by histological 
subtype (intestinal - 34%, diffuse - 6%, mixed 

6 
20%). Our study also showed higher frequency of 
positivity in  intestinal type gastric adenocarcinoma 
than the diffuse/signet ring  type (33.3% and 6.3%), 
respectively.  
This was also  comparable with the other studies by 
Tanner et al, Gravalos et al, and Lordick et al where 
HER 2/neu  overexpression in intestinal vs diffuse 
type  was found to be 21.5% vs 2% ,16 % vs 7% and 

8,10,1334 %  vs 6 % respectively.  Our study showed 
overall HER2/neu overexpression in 20.6% cases. 

14 Her2 neu overexpression seen in 38% cases.
Another study from Pakistan showed a frequency of 

1534.5% of HER2/neu overexpression.  A study from 
16 

India reported a positivity of 23%. In breast 
carcinoma, concordance studies have been done to 
standardize assessment of HER2/neu amplification 
and overexpression by FISH and IHC. Concordance 

17 
between the two methods is found to be 73% -98%.
Lemoine et al analyzed 40 cases and found HER 
2/neu protein overexpression in 26% cases and gene 

18amplification in 13% cases.  However, recent 
studies have shown higher concordance between 
HER2 overexpress ion  by  IHC and gene 

19,20
amplification in situ hybridization techniques.

Out of the 36 intestinal types of adenocarcinomas, 
positive cases were 12(33.3%), equivocal cases 
were 9 (25%) and negative cases were 15 (41.7%). 
In 32 cases of signet ring type, positive cases were 
2 (6.3%), equivocal cases were 7 (21.9%) and 
negative cases were 23 (71.9%). HER2/neu 
staining of a positive case in intestinal type of 
carcinoma (Fig. 2). On correlation of histological 
type with HER2/neu positivity p-value was 0.003. 
There was no significant correlation between 
HER2/neu overexpression and gender, age or site 
of carcinoma.

1. Jamal S, Moghal S, Mamoon N, Mushtaq S, Luquman 
M, Anwar M. The pattern of malignant tumours:Tumour 

REFERENCES

HER2/neu overexpression can be determined in 
g a s t r i c  a d e n o c a r c i n o m a  b y  u s i n g 
immunohistochemistry. Intestinal type of 
adenocarcinoma shows more frequent HER2/neu 
overexpression.

CONCLUSION

539 Rawal Medical Journal: Vol. 45. No. 3, July-Sept. 2020

Frequency of HER-2 positive and expression pattern ingastric adenocarcinoma by immunohistochemistry



19. Yano T, Doi T, Ohtsu A, Boku N, Hashizume K, 
Nakanishi M, et al. Comparison of HER2 gene 
amplification assessed by fluorescence in situ 
hybridization and HER2 protein expression assessed by 
immunohistochemistry in gastric cancer. Oncol Rep 
2006;15:65-71.

17. Becker KF, Keller G, Hoefler H. The use of molecular 
biology in diagnosis and prognosis of gastric cancer. 
Surg Oncol 2000;9:5-11.

18. Lemoine NR, Jain S, Silvestre F. Amplification and over 
expression of  the EGF receptor and c-erB-2 proto-
oncogenes in human stomach cancer. Br J Cancer 
1991;64:79-83. 

20. Takehana T, Kunimoto K, Kono K. Status of c-erB2 in 
gastric adenocarcinoma : a comparative study of 
immunohis tochemist ry  , f luorescence in  s i tu 
hybridization and enzyme linked immuno-sorbent assay. 
Int J Cancer 2002;98:833-7.

12. Dai X, Zhang X, Yu J. Clinicopathological features and 
Borrmann classification associated with HER2-positive 
in primary gastric cancer. Clin Experim Gastroenterol 
2019;12:287-9.

11. Hochwald SN, Kim S, Klimstra DS. Analysis of 154 
actual  five  year  survivors of gastric cancer. J 
Gastrointest Surg  2000;4:520-5.

10. Gravalos C, Marquez A, Colomer R, Garcia-Carbonero 
R, Sastre J, Rivera F, et al. Correlation between 
HER2/neu overexpression/amplif icat ion and 
clinicopathologic parameters in advanced gastric cancer 
(AGC) patients (pts): a prospective study. J Clin Oncol 

2006;24(18 suppl):4089-92.

9. Suayib Yalcin. Gastric Cancer in Turkey—A Bridge 
Between West and East.  Gastrointest Cancer 
Res3:29–32. ©2009 by International Society of 
Gastrointestinal Oncology.

8. Tanner M, Hollmen M, Junttila TT, Kapanen AI, 
Tommola S, Soini Y, et al. Amplification of HER-2 in 
gastric carcinoma: association with Topoisomerase IIα 
gene amplification, intestinal type, poor prognosis and 
sensitivity to trastuzumab. Ann Oncol 2005;16:273-8.

7. Wayman J, Forman D, Griffin SM. Monitoring the 
changing pattern of esophago-gastric cancer: data from a 
UK regional cancer registry. Cancer Causes Control 
2001;12:943–9.

15. Khattak MT, Hassan M, Nasib B, Qamar MA, Javed S, 
Ali N. Frequency of Human Epidermal Growth Factor 
Receptor 2 (Her2/Neu) Expression in Gastric 
Adenocarcinoma in Rehman Medical Institute 
Peshawar. J Pak Med Assoc 2019 ;69:788-93.

13. Lordick F, Al-Batran SE, Hofheinz RD, Lorenzen S, 
Thuss-Patience P, Baretton GB, et al. HER2 testing in 
gastric cancer-results of a German expert meeting. 
Zeitschrift fur Gastroenterologie 2016;54:791-6.4. Omar N, Yan B, Salto-Tellez M. HER2: An emerging 

biomarker in non-breast and non-gastric cancers. 
Pathogenesis 2015;2:1-9.

3. Iqbal BM, Buch A. Hormone receptor (ER, PR, 
HER2/neu) status and proliferation index marker (Ki-
67) in breast cancers: Their onco-pathological 
correlation, shortcomings and future trends. Med J Dr. 
DY Patil University 2016;9:674.

2. Bhurgri Y, Pervez S, Kayani N, Haider S, Ahmed R, 
Usman A, et al. Rising incidence of gastric malignancies 
in Karachi, 1995- 2002. Asian Pac J Cancer Prev 
2009;10:41-4.

registry data analysis, AFIP, Rawalpindi, Pakistan 
(1992-2001). J Pak Med Assoc 2006;56:359-62. 

5. Moelans CB, van Diest PJ, Milne AN, Offerhaus GJ. 
Her-2/neu testing and therapy in gastroesophageal 
adenocarcinoma. Pathology research international. 
2011-13.

6. Bang YJ, Van Cutsem E, Feyereislova A, Chung HC, 
Shen L, Sawaki A, et al. Trastuzumab in combination 
with chemotherapy versus chemotherapy alone for 
treatment of HER2-positive advanced gastric or gastro-
oesophageal junction cancer (ToGA): a phase 3, open-
label, randomised controlled trial. The Lancet 
2010;376(9742):687-97.

16. Nadaf AS, Rani H, Dinesh US. Immunohistochemical 
expression of Her 2 neu in  gastric    adenocarcinoma in 
North Karnataka, India. Asian Pac J Cancer Prev 
2018;19:1381-5.

14. Azam M, Akhtar F, Din H, Shams M, Ahmad H. 
Immunohistochemical Expression of Human Epidermal 
Growth Factor Receptor -2 in gastric adenocarcinoma in 
Pakistan. Pak Armed Forces Med J 2017;67:545-9.

540 Rawal Medical Journal: Vol. 45. No. 3, July-Sept. 2020

Frequency of HER-2 positive and expression pattern ingastric adenocarcinoma by immunohistochemistry


