
ISSN: 0005-2523 

Volume 62, Issue 07, September, 2022 

  

3175 
 

Her2 amplification in gastric cancer and 

clinicopathologic characteristic association 
 

Sherin Ali Hussein1, Ahmed Zuhair Alsammarraie2, Musaab Kadhim Hashim Alabboodi3, Forat Yahya 

Mohsin Shabil4, Manwar Alnaqqash5, Wieeam Abdulfattah Saleh6, Zaid Al-Attar7* 

 

(FICMS/Medical oncology) Yarmouk Teaching Hospital, Clinical oncology department1 

FICMS Medical oncology, Oncology Teaching Hospital Baghdad Medical City2 

(FICMS \ Medical Oncology) Alamal Alwatani Cancer Hospital, Baghdad Medical City3 

FICMS medical oncology, Oncology Teaching Hospital Baghdad Medical City4 

MSc DMRT, Assistant professor, college of medicine Baghdad university5 

DMRT, Oncology Teaching Hospital Baghdad Medical City6 

Al-Kindy College of Medicine, University of Baghdad7 

 

Corresponding author: 7* 

 

Keywords: 
 

  ABSTRACT  
Her2, IHC, gastric cancer  Gastric cancer is a leading cause of death worldwide, unfortunately most 

patients present late. Recently, Trastuzumab was approved for of Her2-

positive gastric cancer metastatic carcinomas. Unfortunately, data on the 

frequency of HER2-positive cases and clinicopathologic correlation 

among Iraqi patients are restricted. Histological slides from 47 

metastatic gastric adenocarcinoma were collected from patient who 

attended oncology teaching hospital. IHC was done for HER2 on whole-

tissue sections from each tumor.  In order to determine statistically 

significant relationships, the HER2 status was compared with 

clinicopathological characteristics. IHC the analysis revealed that 5/47 

cases (10.5 %) HER2 positive were (3+). The HER2 status showed no 

significant association with age, gender and smoking history (p=0.56, 

0.34, 0, 64) respectively. The HER2 status showed no significant 

association with histopathological type and grade (p=0.05 and p=0.24) 

respectively.33.3% of tumor located in body had positive HER2 

amplification. The rate of HER2 positivity in metastatic gastric 

carcinomas was (about 10.5%). There's no statistically significant 

relation between positive Her2 expression and clinicopathologic 

parameters. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Gastric cancer ranks second only to lung cancer. Approximately, 952,000 new cases are diagnosed 

annually, with an estimated 723,000 deaths (This accounts 10 percent of all cancer deaths globally [1]. 

Global incidence of gastric cancer shows wide geographic discrepancy, with a 15- to 20-fold difference 

between low and high incidence regions [2]. The regions with the highest gastric cancer incidence rates are 
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East Asia and the Pacific, while the regions with the lowest gastric cancer incidence rates are Western 

Europe and North America [3]. Incidence is high in Korea and Japan, where stomach cancer is the most 

often diagnosed cancer in males, and in China, where it is the leading cause of cancer-related death [3], [4]. 

Despite a large drop in the prevalence of stomach cancer globally, the disease is still widespread in 

locations where fresh food storage and water quality are inadequate, as well as in certain developed 

countries (e.g., Japan) [5]. Stomach cancer is a significant health concern in both Japan and Korea, and both 

nations have statewide screening programs. In Japan and Korea, stomach cancer is linked with an improved 

prognosis than in West [5]. Gastric cancer in the west has declined, perhaps due to changes in nutrition, 

food preparation, and other environmental variables. The drop in incidence was restricted to noncardia 

stomach and intestinal type malignancies [6]. The decline in incidence has been substantial in United States 

for all age groups except those between 25 and 39 years of age (for noncardia cancers). From 2000 to 2006, 

it ranked as the sixth leading cause of cancer-related mortality [7]. 

 

Iraqi cancer Registry Annual Report 2019 provides information about gastric cancer, 554 new cases 

diagnosed in 2018. Gastric cancer is the 6th top ten cancer related death in 2018, according to Iraqi cancer 

registry [8]. 

 

In the United States, cancer of stomach is seen twice as often in men as in women and more frequently in 

black men compared to white men, and the incidence increased with age starting at age of 50 [9]. 

 

HER2 (epidermal growth factor receptor 2) amplification in gastric cancer occurs in roughly 12 to 23 

percent of individuals with gastric cancer, depending on the subtype; it is more prevalent in intestinal 

tumors [10]. 

 

HER2 testing is suggested for all patients diagnosed with gastric cancer if metastatic disease is proven or 

suspected [10]. 

 

2. Materials and methods 

A cross-sectional study conducted in oncology teaching hospital in medical city between November 1st 

2019 to April 15th 2020. 47 patients with metastatic gastric cancer were enrolled in this study. Tumor 

biopsies and slides collected from patients and sent for HER2 testing. HER2 testing is commonly carried 

out by immunohistochemistry (IHC) or Fluorescence in situ hybridization (FISH). In our study it is carried 

out by fully automated VENTANA HER2 Dual ISH DNA Probe Cocktail assay in oncology teaching 

hospital lab. 

 

Inclusion criteria: 

We included all patients having metastatic gastric cancer of adenocarcinoma histopathological type. All 

patients have HER2 test which is done either by IHC or FISH test in oncology teaching hospital lab. 

Diagnosis done either by biopsy obtained by OGD or by tru-cut biopsy to metastatic site. 

 

Exclusion criteria: 

10 patients excluded due to:  

i.  Incomplete clinical data and lacking Her2 test. 

ii.  Incomplete histopathological evaluation. 

iii.  Lymphoma, gastrointestinal stromal tumors and neuroendocrine tumors or metastatic gastric 

involvement from other site. 

iv.  Doubtful radiological assessment of metastatic site. 
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3. Result 

A total of 47 patients diagnosed with metastatic gastric cancer were enrolled in this study, the mean ±SD 

age was 52±12.8 years. From those patients only 10.6% (5) patients had HER2 positive. 

 

 
Figure 1: HER2 neu amplification 

 

The HER2 status showed no significant association with age, gender and smoking history (p=0.56, 0.34, 0, 

64 respectively) as shown in table 1.  

 

Table 1: Relation of sociodemographic characters with HER2amplification. 

Sociodemographic 

character’s  

HER2  amplification  Total  P value  

Positive  Negative  

Age  <40 years  0 9(100%) 9 0.56* 

≥40 years 5(13.2%) 33(86.8%) 38 

Gender  Female  4(16.7%) 20(83.3%) 24 0.34* 

Male  1(4.3%) 22(95.7%) 23 

Smoking 

history  

Negative  3(9.4%) 29(90.6%) 15 0.64* 

Positive  2(13.3%) 13(86.7%) 32 

Family 

history  

Negative  5(13.2%) 33(86.8%) 38 0.56* 

Positive  0 9(100%) 9 

Total  5(10.6%) 42(89.4%) 47(100%) 
*Fisher exact test, significant ≤0.05.  

 

The HER2 status showed no significant association with histopathological type and grade (p=0.051, 0.24 

respectively), as shown in table 2.  

 

Table 2: Relation of Histopathological study with HER2 amplification. 

Histopathological study  HER2    amplification Total P value  

Positive Negative 

Histo-

pathological 

type  

Diffuse  1(3.3%) 29(96.7%) 30 0.051* 

Intestinal  4(23.5%) 13(76.5%) 17 

10.60%

89.40%

positive

negative
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Grade  Moderately  2(22.2%) 7(77.8%) 9 0.24* 

Poorly  3(7.9%) 35(92.1%) 38 

Total  5(10.6%) 42(89.4%) 47(100%) 
*Fisher exact test, significant ≤0.05.  

 

33.3% of tumor located in body had positive HER2 neu amplification. 

  

 
Figure 2: Relation of site of tumor to HER2 neu amplification 

 

40% of patient showed liver metastasis as shown in figure 3. 

 

 
Figure-3-The site of metastasis 
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4. Discussion 

Our research reveals a final HER2-positive status rate of 10.6%. The overall HER2 positive prevalence in 

the ToGA trial is 810 out of 3,665 patients (22.1 %) 11]. Toga trial represent one of the largest sets of 

HER2 testing data in Gastric Cancer, collected from patients from 24 countries in Asia, Latin America and 

Europe. Although 22.1 % accounts for more than double number of positive tumors we found in our 

sample, ToGA trial HER2 positive screening criteria includes all cases with protein expression using IHC 

(2+ and 3+ cases) or amplification by ISH alone. Recent publication of data about HER2 testing in the 

ToGA research revealed that 610 out of 3,665 tumor samples (16.6%) were in fact HER2 positive, as 

determined by IHC 3+ or IHC 2+ score with gene amplification by fluorescence in situ hybridization 

(FISH) [12]. Therefore, the exact percentage of patients eligible for treatment with TZB according to HER2 

screening performed on the ToGA trial was 16.6% and, when results of IHC are considered alone, only 398 

cases (10.9%) were truly HER2 positive (3+) 22 and additionally a small size group in comparison to the 

large number in the toga trial [12]. 

 

In our study The HER2 status showed no significant association with age, gender, family history and 

smoking history may be due to small number sample. We have 2 cases positive by IHC and 3 cases scored 

positive by FISH. HER2 expression has been greatly associated with gastric cancer of the body and cardia 

[12]. Unlike Japanese cohort in which 1,461 patients involved [13], Actually, there was no difference 

between proximal and distal gastric cancers in terms of HER2 positive. However, two large Chinese series 

[12] demonstrated substantially elevated HER2 expression in the proximal GC, consistent with the results 

of the ToGA trial [12]. According to our research [12], HER2 expression is more prevalent with intestinal 

histology and moderate grade than with diffuse type. Dietary practices and persistent Helicobacter pylori 

infection [14] may have a significant impact on the causes. Although this likely has some effect on the 

HER2 positive rates found in various populations with gastric cancer, the relationship between these 

variables and HER2 expression is uncertain, with just [12] publications published on the subject. 

 

This is due to the fact that venous efflux eventually goes via the portal venous system, which explains why 

the liver is the most prevalent location for distant metastatic dissemination. 

 

5. Conclusion 

1. HER2 status showed no significant association with age, gender, family history and smoking history. 

2. Majority of patient presented in their fifth decade. 

3. The expression of HER2 has been greatly associated with gastric cancer of the body and cardia. 

 

Recommendation: 

Increase sample size and data collection from different Iraqi oncology centers. 
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