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Abstract 

Introduction: HER2/neu is crucial in the development of 

Gastric and Esophageal carcinomas. The incidence of 

HER2/neu-positive tumors in Gastric and Esophageal 

cancers varies between 9-64% and 4.4-53.4%, 

respectively. Accurate determination of HER2/neu status 

is essential for identifying patients who may benefit from 

targeted HER2/neu molecular therapy.  

Aim/Objectives: This study aims to investigate the 

correlation between HER2/neu overexpression and 

various clinicopathological factors, including age, sex, 

histological type, and tumor grade, in gastric and 

esophageal carcinoma cases diagnosed through upper 

gastrointestinal endoscopic biopsies.  

Material and Method: Immunohistochemistry was 

employed to examine HER2/neu expression in 25 upper 

gastrointestinal biopsies of gastric and esophageal 

carcinomas received at our institution over a period of 18 

months and was performed to investigate the correlation 

between HER2/neu expression and various 

clinicopathological parameters. A two-tailed p-value of 

<0.05 was considered statistically significant. 

Result: Among the cases analyzed, spanning an age 

range of 18-80 years, no statistically significant 

correlations were observed between HER2/neu 

overexpression and age, sex, or tumor grade (P > 0.05). 

However, a significant correlation was found with the 

intestinal type of tumors (P < 0.05). HER2/neu 

overexpression was detected in: 40% of Esophageal 

Adenocarcinomas (n=2), 16.6% of Esophageal Squamous 

cell carcinomas (n=1) and 44.4% of Gastric 

Adenocarcinomas (n=4) predominantly of Intestinal 

Type( 33.3% ).  



 

 Dr Shashank Mishra et al.                                International Journal of Medical Science and Applied Research (IJMSAR) 

2 | P a g e  
 

Conclusion: HER2/neu positivity emerged as a 

significant predictor of mortality in patients with gastric 

and esophageal carcinomas. Notably, amidst the rising 

incidence of upper gastrointestinal tract malignancies, 

HER2/neu overexpression was associated with a poorer 

overall survival rate compared to those without 

HER2/neu overexpression.  

Keywords: Adenocarcinoma, Endoscopic biopsies, 

HER2/neu, Immunohistochemistry 

Introduction  

Gastric carcinoma ranks as the fourth most commonly 

diagnosed cancer globally and is the second leading cause 

of cancer-related death
1
. Meanwhile, esophageal 

carcinoma incidence has risen more rapidly than any 

other malignancy, with expectations of continued growth 

in the coming decades
2
. Unfortunately, over 50% of cases 

present at advanced, unresectable stages, rendering cure 

impossible. Gastric carcinomas exhibit varied 

morphological and histological types, which do not 

reliably correlate with prognosis
3
.  

Advances in endoscopy and biopsy techniques have 

enabled earlier diagnosis and intervention through upper 

gastrointestinal endoscopy. HER-2/neu has emerged as a 

potential prognostic tool for gastric cancer, with 

overexpression linked to poor outcomes and more 

aggressive disease.  

HER2/neu (c-erb-2) is an oncogene that encodes a 

transmembrane glycoprotein with tyrosine kinase 

activity, known as p185. This protein belongs to the 

epidermal growth factor receptor family and regulates 

various biological functions, including cell proliferation, 

differentiation, motility, and apoptosis
4
. Overexpression 

of HER2/neu has been observed in numerous types of 

cancer, such as breast, lung, salivary gland, ovary, colon, 

prostate, and pancreatic cancers
5,6

. Studies have shown 

that 10-38% of gastric cancer patients exhibit HER2/neu 

overexpression
7
. However, the correlation between 

HER2/neu expression and gastrointestinal cancer 

prognosis remains unclear, with varying levels of 

HER2/neu expression reported in different studies 
8,9,10

.  

Trastuzumab is a fully humanized monoclonal antibody 

that targets the extracellular domain of the HER2 

receptor, preventing its activation. Currently, 

Trastuzumab is used to treat HER2-positive breast 

cancer, improving survival rates in these patients
11

. 

Researchers are now investigating the antitumor activity 

of Trastuzumab in patients with HER2-positive 

gastrointestinal adenocarcinomas.  

The incidence of HER-2 positive tumors in gastric and 

esophageal cancers ranges from 4% to 53%
12

 and 9% to 

64%,
13

 respectively. However, observational studies have 

yielded inconsistent findings regarding its correlation 

with survival. The ToGA trial marked a significant 

breakthrough in targeted gastric cancer therapy
14,15

. 

Accurate characterization of HER-2/Neu status in gastric 

and esophageal cancer patients may enhance the efficacy 

of trastuzumab therapy while minimizing undesirable 

side effects. This cross-sectional study aimed to evaluate 

HER-2/neu expression in gastrointestinal cancer patients 

using immunohistochemistry and correlate 

overexpression with clinical, pathological, and disease-

stage parameters
16

. 

Material and Method  

In this study, we studied the expression of the HER-2/neu 

marker in Gastric and esophageal carcinoma and 

compared it with various clinicopathological parameters 

known to have prognostic significance.  

This prospective study was conducted over 18 months, 

from April 2023 to September 2024, at the Department of 

Pathology, DR B R Ambedkar Medical College and 
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Hospital. The study included 25 upper gastrointestinal 

(UGI) endoscopic biopsies of gastric and esophageal 

carcinomas. 

Inclusion criteria  

 Cases received as only endoscopic biopsy specimens  

 Histopathologically confirmed esophageal and gastric 

carcinoma cases  

Exclusion criteria  

 Cases with extensive tumor necrosis lack sufficient 

viable tumor cells for analysis.  

 Patients who had received prior chemotherapy.  

Ethical clearance was taken from the Institutional Ethical 

Committee before the commencement of the study. 

Histopathology: Tissue samples were thoroughly 

examined, fixed in 10% buffered formalin, and processed 

according to standard protocols. Sections (3-5 μ thick) 

were stained with hematoxylin and eosin and evaluated 

for histopathological type and tumor grade.  

After histopathological confirmation, paraffin blocks 

were processed for HER2/neu receptor IHC staining 

using HER2 (BioGenex, mouse Ig). The staining 

procedure included positive and negative control groups. 

A known HER2/Neu-positive (3+) breast cancer tissue 

served as the positive control, while normal gastric 

mucosal glands negative for HER2/neu served as the 

negative control. 

Evaluation and Scoring  

Experienced pathologists reviewed the HER2/Neu-

stained slides and assigned scores (0-3+) based on 

membrane staining in at least 10% of tumor cells, 

following the criteria recommended by Hoffman et al (8) 

with scores as follows: 0, no reactivity or membranous 

reactivity in <10% of cells; 1+, faint/barely perceptible 

membranous reactivity in >10% of cells ( cells are 

reactive only in part of their membrane); 2+, weak to 

moderate complete or basolateral membranous reactivity 

in >10% of tumor cells & 3+, moderate to strong 

complete or basolateral membranous reactivity in >10% 

of tumor cells. HER2/Neu-negative status was assigned 

to scores 0 and 1+, while scores 2+ required FISH 

analysis for confirmation, which was not feasible in this 

study due to economic constraints. The expression profile 

of HER2/neu among various subgroups of gastric 

carcinoma was evaluated using the chi-square test. The 

Chi-square test was performed to assess the association 

between clinicopathological parameters. 

Statistical analysis  

Statistical analyses were conducted using SPSS software 

version 25.0. A two-tailed p-value of <0.05 was 

considered statistically significant. 

Results  

This study included 25 biopsies diagnosed as malignant 

lesions based on histopathological examination. Of these, 

15 were from male patients (60%) and 10 from female 

patients (40%) [Figure-1], yielding a male-to-female ratio 

of 1.5:1. The majority of cases were in the age range of 

18 to 80 years, with gastric tumors being more prevalent 

in the 61-70 years age group, and a mean age of 68.5 

years [Figure-2]. Gastric tumors were more common in 

males than females, with a male-to-female ratio of 1.2:1. 

Adenocarcinomas were the most frequent type of gastric 

cancer. Esophageal carcinoma was more common in the 

71–80-year age group, with a mean age of 76.25 years 

[figure-2] and a male-to-female ratio of 1.4:1. Squamous 

cell carcinoma was the predominant type of esophageal 

cancer, followed by adenocarcinoma. Cases involving the 

gastroesophageal junction (GEJ) were relatively rare. 

Among the 2 cases, one was diagnosed as squamous cell 
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carcinoma, while the other was diagnosed as 

Adenosquamous cell carcinoma [Table-1].  

Lauren’s classification was applied to gastric 

adenocarcinomas that revealed a majority of cases to be 

diffuse types. [Figure-3]  

IHC staining for HER-2/neu was conducted, as HER-

2/neu is a cytoplasmic membrane marker. The staining 

pattern was compared with control slides from known 

HER-2/neu-positive breast cancer. HER-2/neu protein 

expression on the cell membrane was scored based on the 

criteria outlined by Hofmann and colleagues for biopsy 

specimens. The association between the age, sex, and 

grade of gastric and esophageal carcinomas with HER-

2/neu status (positive or negative) was analyzed using the 

Chi-square test of independence. The p-value was not 

statistically significant (>0.05) [Table-2,3,4]. 

In our study, 9 cases were diagnosed as gastric 

adenocarcinoma, of which 4 cases (44.4%) showed 

overexpression of HER2/neu. HER2/neu overexpression 

was more prevalent in the intestinal type (3 

cases)[Figure-4,5,6], followed by the diffuse type (1 

case). The HER2/neu status was found to be significantly 

associated with the type of gastric adenocarcinoma (p-

value <0.05) [Table-5]. 

HER-2/neu analysis was also performed on esophageal 

carcinomas. The frequency of HER-2/neu expression in 

these lesions was lower compared to gastric carcinomas 

[Table-6]. The majority of squamous cell carcinomas 

were scored 0, with only one case showing a 3+ score 

[Figure-7,8] Among esophageal adenocarcinomas, 2 out 

of 5 cases (40%) exhibited HER-2/neu positivity. The 

case diagnosed as undifferentiated adenocarcinoma 

shows negative expression for HER2/neu.  

Gastroesophageal junction malignancies show negative 

expression of Her2/neu. [Figure-9,10] 

HER2/neu status was found to be significantly associated 

with types of Gastric adenocarcinoma (p-value <0.05). 

No significant association was observed between 

HER2/neu status with age, sex, and degree of 

differentiation of gastric and esophageal carcinomas (p-

value>0.05). 

 

Figure 1: Sex-wise distribution of Esophageal and gastric 

carcinomas 

 

Figure 2: Age-wise distribution of Esophageal and gastric 

carcinomas 

 

Table 1: Association of HER2/neu expression of gastric 

carcinoma and esophageal carcinoma with clinical 

parameters (n=25) 
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Figure 3: Distribution of Gastric adenocarcinoma cases 

according to Laurens Classification. 

 

Table 2: Site-wise distribution of malignancies 

 

Table 3: Association of HER2/neu status with degree of 

differentiation of Gastric Carcinomas (n=11) 

 

Table 4: Association of HER2/neu status with a degree of 

differentiation of Esophageal Carcinomas (n=12) 

 

Figure 4: HER2/neu status versus types of Gastric 

adenocarcinoma (LAUREN’s Classification). 

 

Table 5: Association of HER2neu expression with 

histologic subtypes of Gastric carcinoma (Laurens 

classification) (n=9) 
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Table 6: Frequency of HER2/NEU expression in 

Esophageal carcinomas (n=12) 

 

Figure 5: Intestinal-type adenocarcinoma- Stomach. 

(H&E, 400x) 

 

Figure 6: HER-2/ neu Score 3+ Intestinal-type 

adenocarcinoma- Stomach. (IHC, 400x) 

 

Figure 7: Moderately differentiated squamous cell 

carcinoma- Esophagus. (H&E, 400x) 

 

Figure 8: HER-2/ neu Score 3+ in Moderately 

differentiated squamous cell carcinoma- Esophagus. 

(IHC, 400x). 

 

Figure 9: Adenosquamous cell carcinoma- GEJ 

(H&E,400x) 

 

Figure 10: HER-2/ neu Score 0 in Adenosquamous cell 

carcinoma- GEJ (IHC, 400x) 

Discussion  

Endoscopic biopsy, followed by histopathological 

analysis, remains one of the most effective diagnostic 

tools for identifying gastrointestinal tract (GIT) lesions, 

both neoplastic and non-neoplastic. The critical insights 

obtained from biopsies play a vital role in aiding surgeons 

to strategize further management plans. In this 

prospective study, 25 endoscopic biopsies, confirmed as 

esophageal or gastric carcinoma through histopathology, 

were examined and analyzed. 

The age distribution in the study was extensive, ranging 

from 18 to 80 years, with a mean age of 67.2 years. Most 
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cases fell within the 60 to 80-year age group, aligning 

with findings from studies conducted by Sunita Sharma et 

al.
17

, Saurabh Sharma et al.
18

, and Qiu et al.
19

.  

The majority of patients undergoing endoscopic biopsies 

were males, with a male-to-female ratio of 1.5:1. This 

male predominance was also reported in studies by 

Sandhya PG et al.
20

, Katiyar et al.
21

, and Qiu et al. The 

higher male prevalence might be attributed to greater 

exposure to risk factors, such as smoking, alcohol 

consumption, and dietary habits, compared to females.  

In our study, the esophagus was the most common site for 

biopsies, followed by the stomach, aligning with the 

findings of Sunita Sharma et al.
17

. However, other 

studies, such as those by Jaynul Islam SM et al.
22

 and 

Sandhya PG et al.
20

, identified the stomach as the most 

frequently biopsied site. This difference could be 

attributed to the fact that esophageal cancer tends to 

present earlier with distinct signs and symptoms, whereas 

gastric cancer often manifests with vague, non-specific 

symptoms 23.  

The frequency of HER2 overexpression in gastric and 

gastroesophageal cancers varies significantly across the 

literature, with inconsistent findings regarding its 

prognostic significance
24

. The introduction of 

trastuzumab for advanced gastric cancer has increased the 

clinical demand for HER2 assessment. However, HER2 

testing in gastric cancer differs from breast cancer due to 

inherent differences in tumor biology, intratumoral 

heterogeneity of HER2 expression, and the incomplete 

membrane staining frequently observed in gastric tumors 

25
. Therefore, the development of a standardized 

HER2/neu detection test is essential to identify eligible 

patients for trastuzumab therapy. The Hofmann scoring 

system, which aligns with the guidelines provided by 

EMA
26

 and ToGA
27

, was utilized in the present study 

In the present study, HER-2/neu overexpression was 

observed in 4 cases (44.4%) of gastric carcinomas, with 3 

cases belonging to the intestinal type and 1 case to the 

diffuse type. Among esophageal malignancies, HER-

2/neu positivity was identified in 1 out of 6 (16.6%) 

squamous cell carcinomas and 3 out of 5 (40%) 

adenocarcinomas. These findings align with similar 

studies conducted by Schoppmann et al.
28

 and Lynda et 

al
16

.  

HER-2/neu overexpression varies based on the carcinoma 

type, whether it is squamous cell carcinoma or 

adenocarcinoma. In the present study, it was more 

frequently associated with adenocarcinoma, consistent 

with findings by Schoppmann et al.
28

 and Lynda et al. 
16

 . 

These variations in HER-2/neu expression across the 

histologies of adenocarcinoma and squamous cell 

carcinoma suggest that HER-2/neu may have distinct 

prognostic implications for the two types. 

In the present study, HER2/neu overexpression was 

significantly associated with the types of gastric 

adenocarcinoma (p=0.003), with the highest expression 

observed in the intestinal type of gastric carcinoma, 

followed by the diffuse type. These findings are 

consistent with those of studies conducted by Rajagopal I. 

et al.
29

 (2015), Gordon M.A. et al.
30

 (2013), and Tewari 

M. et al.
31

 (2013). The results of the present study align 

with the observations reported in previous research.  

The aforementioned variation in HER-2/neu expression 

can be attributed to the distinct molecular pathways and 

genetic alterations that characterize intestinal and diffuse 

types of adenocarcinomas. These types also exhibit 

differing histological features. Notably, the lack of E-

cadherin, which is inversely related to HER-2/neu 

expression, is more frequently observed in the intestinal 

type of adenocarcinoma
32

. 
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In this study, HER-2/neu was found to be overexpressed 

in 16.6% of esophageal squamous cell carcinomas and 

40% of esophageal adenocarcinomas. Dreilch et al.
33

 

concluded in their research that HER-2/neu 

overexpression serves as a poor prognostic factor for 

esophageal squamous cell carcinoma but does not 

influence the survival outcomes of patients with 

esophageal adenocarcinoma. 

The prognostic significance of HER-2/neu 

overexpression in gastric and esophageal carcinomas 

remains a subject of debate. Furthermore, the association 

between HER-2/neu-positive gastric cancer and 

clinicopathological features has shown inconsistency. 

Similar to the findings reported by various authors 
32, 33

, 

the present study also observed no correlation between 

HER-2/neu overexpression and the gender or age of 

patients with gastric or esophageal carcinoma.  

Dreilich et al.
33

 demonstrated that a HER-2/neu 3+ score 

on IHC in esophageal squamous cell carcinoma is linked 

to poor survival, whereas no impact on survival was 

observed in patients with adenocarcinoma. Similarly, 

Schoppmann et al.
28

 investigated HER-2/neu expression 

in esophageal carcinomas and concluded that there is no 

correlation between overall survival and either squamous 

cell carcinoma or adenocarcinoma. 

In this study, moderately differentiated tumors were the 

most prevalent, accounting for 12% of cases, a finding 

consistent with the observations of Fondevila et al.
34

. 

However, no correlation was observed between the grade 

of differentiation and Her2neu expression in our study. 

Previous studies have reported higher Her2neu positivity 

rates in well-differentiated gastric cancers compared to 

poorly differentiated ones. The molecular mechanisms 

underlying Her2neu positivity in various grades of 

differentiation are intricate and warrant further 

investigation. 

The role of Her2neu as a prognostic marker in the 

survival of gastrointestinal cancer patients remains highly 

debated due to inconsistent findings across various 

studies. In our study, Her2neu positivity emerged as an 

independent predictor of mortality in patients with gastric 

and esophageal carcinoma. Patients with Her2neu 

overexpression (Her2neu 2+ or 3+) exhibited 

significantly lower survival rates compared to those 

without Her2neu expression, demonstrating poorer 

outcomes for Her2neu-positive individuals.  

Previous studies have similarly reported reduced overall 

survival rates in gastrointestinal cancer patients with 

Her2neu overexpression
35

. For instance, a Bulgarian 

study found that Her2neu positivity was linked to the 

worst outcomes post-surgical resection compared to 

Her2neu-negative patients
36

. Zhang et al., in their analysis 

of 102 gastric cancer cases, observed shorter survival 

durations among patients with Her2neu overexpression 
37

. 

Conversely, a large-scale study by Yu et al., involving 

1,143 gastric cancer patients, reported no correlation 

between survival time and Her2neu positivity
38

. 

Nonetheless, most publications have affirmed the 

association of Her2neu positivity with worse outcomes in 

gastric cancer, underscoring its potential role as a 

prognostic factor for patients with gastric carcinoma 
39

. 

The primary limitation of our study was the relatively 

small sample size. However, the prospective design and 

the correlation of Her2neu expression with patient 

outcomes added considerable strength to our findings. 

Conclusions  

In conclusion, Her2neu plays a crucial role in tumor 

development and disease progression in gastric and 

esophageal carcinoma. HER-2/neu overexpression is 
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predominantly observed in adenocarcinomas, especially 

in the intestinal subtype, and is associated with poor 

patient survival. A small percentage of esophageal 

squamous cell carcinomas also demonstrate HER-2/neu 

oncoprotein expression. However, no correlation was 

found between HER-2/neu status and the tumor grade, 

age, or sex of the patient.  

It is recommended that Her2neu testing be performed in 

all patients with early gastric cancer, and targeted therapy 

with trastuzumab may be considered following Her2neu 

status determination. Incorporating HER - 2/neu 

evaluation into the routine diagnostic workup for upper 

gastrointestinal carcinomas could prove beneficial. 

Immunohistochemistry (IHC) is suggested as the initial 

testing methodology.  

One limitation of our study was the unavailability of 

FISH analysis for HER2/neu expression in 2+ positive 

cases, which warrants further evaluation for better 

correlation. Future research with larger sample sizes and 

extended follow-up periods is needed to better elucidate 

the significance of HER2/neu expression in predicting 

patient prognosis. 

Acknowledgements  

We would like to acknowledge the Department of 

Surgery, DRBRAMCH, and the Department of Medicine, 

DRBRAMCH, for providing us with endoscopic biopsy 

samples to carry out our work. The authors are grateful to 

the technical staff for their help and support. 

References  

1. Kamangar F, Dores GM, Anderson WF: Patterns of 

cancer incidence, mortality, and prevalence across 

five continents: defining priorities to reduce cancer 

disparities in different geographic regions of the 

world. J Clin Oncol. 2006, 24 (14): 2137-2150.  

2. Lauwers GY, Carneiro F, Graham DY, Curado MP, 

Franceschi S, Montgomery E, et al. Gastric 

carcinoma. Tumors of the stomach. WHO 

classification of Tumours of the Digestive System. 

4th ed. Bosman F CFHRTN, editor: IARC Lyon; 

2010.  

3. Kamangar F, Dores GM, Anderson WF. Patterns of 

cancer incidence, mortality, and prevalence across 

five continents: Defining priorities to reduce cancer 

disparities in different geographic regions of the 

world. J Clin Oncol 2006;24:2137-50.  

4. Rosai J. Breast. Rosai and Ackerman’s Surgical 

Pathology. Vol-2,10th ed. Missouri: MOSBY; 2011.  

5. Yu D, Hung MC. Overexpression of ErbB2 in cancer 

and ErbB2-targeting strategies. Oncogene. 2000; 19: 

p. 6115– 6121.  

6. Hogdall EV, Christensen L, Kjaer SK, Blaakaer J, 

Bock JE, Glud E et al. Distribution of HER-2 

overexpression in ovarian carcinoma tissue and its 

prognostic value in patients with ovarian carcinoma: 

from the Danish MALOVA Ovarian cancer study. 

cancer. 2003; 98: p. 66-73.  

7. Wang L, Habuchi T, Takahashi T, Kamoto T, Zuo T, 

Mitsumori K, et al. No association between HER-2 

gene polymorphism at codon 655 and a risk of 

bladder cancer. Int J Cancer. 2002; 97: p. 787–790.  

8. Ruschoff J, Dietel M, Baretton G, Arbogast S, Walch 

A, Monges G, et al. HER2 diagnostics in gastric 

cancer-guideline validation and development of 

standardized immunohistochemical testing. Virchows 

Arch. 2010; 457: p. 299–307.  

9. Hofmann M, Stoss O, Shi D, Büttner R, van de 

Vijver M, Kim W,et al. Assessment of a HER2 

scoring system for gastric cancer: results from a 

validation study.Histopathology.2008; 52:p.797–805.  



 

 Dr Shashank Mishra et al.                                International Journal of Medical Science and Applied Research (IJMSAR) 

10 | P a g e  
 

10. Gürel S, Dolar E, Yerci O, Samli B, Oztürk H, Nak 

SG, et al. The relationship between c-erbB-2 

oncogene expression and clinicopathological factors 

in gastric cancer. J Int Med Res. 1999; 27: p. 74–78.  

11. Smith I, Procter M, Gelber RD, et al. 2-year follow-

up of trastuzumab after adjuvant chemotherapy in 

HER2-positive breast cancer: a randomized 

controlled trial. Lancet. 2007; 369(9555): p. 29–36.  

12. Chua TC, Merrett ND. Clinicopathologic factors 

associated with HER2-positive gastric cancer and its 

impact on survival outcomes--a systematic review. 

Int J Cancer 2012;130:2845-56.  

13. Chan DS, Twine CP, Lewis WG. Systematic review 

and meta-analysis of the influence of HER2 

expression and amplification in operable oesophageal 

cancer. J Gastrointest Surg 2012;16:1821-9.  

14. Bang YJ, Van Cutsem E, Feyereislova 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, 

randomized controlled trial. Lancet 2010;376:687-97.  

15. Tokunaga A, Onda M, Okuda T, et al. Clinical 

significance of epidermal growth factor (EGF), EGF 

receptor, and c-erbB-2 in human gastric cancer. 

Cancer 1995;75(6, suppl):1418–1425.  

16. Rodrigues lynda dennis, hippargi surekha B. 

Clinicopathological Significance of Human 

Epidermal Growth Factor Receptor- 2(HER-2/Neu) 

Over-Expression in Gastric and Oesophageal 

Carcinomas of Upper Gastrointestinal Biopsies. 

Annals of Pathology and Laboratory Medicine,. 2018 

Nov;5(11):928–34.  

17. Sharma S, Agarwal L, Rai NN, Agrawal MM. 

Histopathological spectrum of upper gastrointestinal 

lesion detected by endoscopy guided biopsy single 

institute experience. 2019;4(2):154–8.  

18. Sharma S, Kumari K, Sharad S, Shah G, Neelam. 

Histopathological spectrum of lesions in 

gastrointestinal endoscopic biopsy: A prospective 

study of 500 cases. Indian J Pathol Oncol. 2020; 7(3) 

:384– 91.  

19. Qiu M, Zhou Y, Zhang X, Wang Z, Wang F, Shao J, 

et al. Lauren's classification combined with HER2 

status is a better prognostic factor in Chinese gastric 

cancer patients. BMC Cancer 2014;14:823.  

20. Sandhya PG, Madhusudan C, Naseem N, Balkrishnan 

CD, Balagurunathan K. Interpretation of upper 

gastrointestinal tract endoscopic mucosal biopsies- A 

study conducted in teaching hospital in Puducherry, 

India. s.l. Int J Med Health Sci. 2012;1(3):17–24.  

21. Katiyar V, Gupta E, Bhuyan RK. Pattern of upper 

gastrointestinal disorders based on endoscopy in a 

tertiary care hospital of Assam: A record-based study. 

Int J Sci Res 2014;3(6):35-6.  

22. Islam SMJ, Ahmed A, Ahmad MSU, Hafiz S. 

Endoscopic and histologic diagnosis of upper 

gastrointestinal lesions, experience in a Port City of 

Bangladesh. Chattagram Maa-o-Shishu. Hosp Med 

Coll J. 2014;13(3):11–4.  

23. Gallo A, Cha C. Updates on esophageal and gastric 

cancers. World J Gastroenterol.2006;12(20):3237–42.  

24. He C, Bian XY, Ni XZ, Shen DP, Shen YY, Liu H, 

Shen ZY, Liu Q. Correlation of human epidermal 

growth factor receptor 2 expression with 

clinicopathological characteristics and prognosis in 

gastric cancer. World J Gastroenterol 2013; 19: 2171-

2178 [PMID: 23599643 DOI: 10.3748/ wjg. V 

19.i14.2171]  



 

 Dr Shashank Mishra et al.                                International Journal of Medical Science and Applied Research (IJMSAR) 

11 | P a g e  
 

25. Abrahão-Machado LF, Jácome AA, Wohnrath DR, 

dos Santos JS, Carneseca EC, Fregnani JH, 

Scapulatempo-Neto C. HER2 in gastric cancer: 

comparative analysis of three different antibodies 

using whole-tissue sections and tissue microarrays. 

World J Gastroenterol 2013; 19: 6438-6446 [PMID: 

24151362 DOI: 10.3748/wjg.v19. i38.6438]  

26. European Medicines Agency. Assessment Report for 

Herceptin. Doc. Ref. No. EMA/842364/2009.  

27. Bang YJ, Van CE, Feyereislova A, at al. 

Trastuzumab in combination with chemotherapy 

versus chemotherapy alone for treatment of HER-

2/neu positive advanced gastric or gastroesophageal 

junction cancer (ToGA): A phase 3, open-label, 

randomized control trial. Lancet 2010;376:687-97.  

28. Schoppmann SF, Jesch B, Friedrich J et al. 

Expression of HER-2 in Carcinomas of the 

Esophagus. Am J SurgPathol 2010;34:1868-73.  

29. Rajagopal I, Niveditha SR, Sahadev R, Nagappa PK 

and Rajendra SG. HER 2 Expression in Gastric and 

Gastro-esophageal Junction (GEJ) Adenocarcinomas. 

J Clin Diagn Res. 2015 March; 9(3): p. 6-10.  

30. Gordon MA, Gundacker HM, Benedetti J, 

Macdonald JS, Baranda JC, Levin WJ e al. 

Assessment of HER2 gene amplification in 

adenocarcinomas of the stomach or gastroesophageal 

junction in the INT-0116/SWOG9008 clinical trial. 

Press Ann Oncol. 2013 July; 24(7): p. 1754– 1761.  

31. Tewari M, Kumar A, Mishra RR, Kumar M and 

Shukla HS. HER2 Expression in Gastric and 

Gastroesophageal Cancer: Report from a Tertiary 

Care Hospital in North India. Indian J Surg. 2013.  

32. Moelans CB, Diest PJ, Milne ANA, et al. HER-2/neu 

Testing and Therapy in Gastroesophageal 

Adenocarcinoma. Pathology Research International 

2011; ID 674182  

33. Dreilich M, Wangers A, Brattstrom D et al. Her-2 

overexpression (3+) in patients with squamous cell 

carcinoma correlates with poor survival. Disorders of 

the Esophagus 2006;19:224-31.  

34. Fondevila C, Metges JP, Fuster J, Grau JJ, Palacín A, 

Castells A, et al. p53 and VEGF expression are  

independent predictors of tumor recurrence and 

survival following curative resection of gastric 

cancer. Br J Cancer 2004;90:206-15.  

35. Uchino S, Tsuda H, Maruyama K, et al. 

Overexpression of c-erbB-2 protein in gastric cancer. 

Its correlation with long-term survival of patients. 

Cancer 1993;72(11):3179–3184.  

36. Ananiev J, Gulubova M, Manolova I, Tchernev G. 

Prognostic significance of HER2/neu expression in 

gastric cancer. Wien Klin Wochenschr 2011;123(13-

14):450–454  

37. Zhang XL, Yang YS, Xu DP, et al. Comparative 

study on overexpression of HER2/neu and HER3 in 

gastric cancer.World J Surg 2009;33(10):2112–2118  

38. Yu GZ, Chen Y,Wang JJ. Overexpression of 

Grb2/HER2 signaling in Chinese gastric cancer: their 

relationship with clinicopathological parameters and 

prognostic significance  

39. Xie SD, Xu CY, Shen JG, Jiang ZN, Shen JY, Wang 

LB. HER 2/neu protein expression in gastric cancer is 

associated with poor survival. Mol Med Rep 

2009;2(06):943–946 30 Gravalos C, Jimeno A. HER2 

in gastric cancer: a new prognostic factor and a novel 

therapeutic target. Ann Oncol 2008;19(09): 1523–

1529.  


