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Gastric cancer is the fifth most common malignancy 
and the fourth leading cause of cancer-related death 
worldwide. Its incidence varies markedly across 
geographic regions, with the highest rates reported in 
East Asian countries, particularly China, Japan, and Korea 
which reflects differences in environmental exposures, 
Helicobacter pylori infection, dietary patterns, genetic 
susceptibility, and access to early detection.1

Several environmental and genetic factors are 
related to the development of gastric cancer. Most 
gastric cancer cases occur sporadically, whereas 
approximately 5–10% of patients have a family 
history of gastric cancer.1 Some of the most relevant 
risk factors include dietary patterns characterized by 
high salt intake, low consumption of vitamins A and 
C, and frequent consumption of smoked or cured 
foods, as well as alcohol use, smoking, high body 
mass index, gastroesophageal reflux, and infection with 
Helicobacter pylori and Epstein–Barr virus. 

Gastric cancer is frequently diagnosed at an 
advanced stage because early disease is often 
asymptomatic or associated with nonspecific 
symptoms. Clinical manifestations may include 
dyspepsia, persistent abdominal discomfort, early 
satiety, nausea, vomiting, anorexia, weight loss, 
dysphagia, fatigue, gastrointestinal bleeding, and iron 
deficiency anemia. Upper gastrointestinal endoscopy 
remains the principal diagnostic modality because it 
permits direct visualization of the gastric mucosa and 
acquisition of multiple biopsies for histopathological 
and molecular assessment. 1,2

According to the Lauren classification, gastric 
adenocarcinoma is broadly divided into two major 
histological subtypes, such as intestinal and diffuse 
types. The intestinal subtype is more common 
which characterized by gland formation, resembling 
adenocarcinomas of the intestine. Its development is 
considered multifactorial and is strongly associated 

with environmental factors, particularly Helicobacter 
pylori infection, smoking, and dietary factors. H. 
pylori is regarded as a major initiating factor in 
carcinogenesis, with the intestinal subtype following 
a multistep sequence of gastric carcinogenesis. 1,3

In contrast, the diffuse subtype is characterized by 
poorly differentiated tumor cells that diffusely infiltrate 
the gastric wall, with either signet-ring or non-signet-
ring morphology. Unlike the intestinal subtype, diffuse-
type gastric cancer generally lacks identifiable precursor 
lesions and arises from normal gastric mucosa. It is more 
frequently observed in younger patients and women, 
may occur more commonly in regions with a lower 
incidence of gastric cancer and strongly associated with 
hereditary genetic abnormalities.1,3

RELEVANCE OF HER2 IN GASTRIC CANCER

The development of molecularly targeted therapies 
has subsequently expanded treatment options for 
advanced gastric cancer. Among these, human epidermal 
growth factor receptor 2 (HER2) has emerged as an 
important therapeutic biomarker. HER2, also known 
as CerbB-2 or ERBB2, is a proto-oncogene located 
on chromosome 17q21 that encodes a transmembrane 
receptor with tyrosine kinase activity belonging to 
the HER receptor family. 3,4 HER2 is involved in 
intracellular signal transduction pathways regulating 
cell proliferation, differentiation, growth, and survival. 
Amplification of the HER2 gene and overexpression 
of its protein were initially identified in breast cancer 
and were subsequently recognized in several other 
malignancies, especially gastric adenocarcinoma.5,6

In gastric cancers, the reported frequency of HER2 
overexpression ranges from 4.4% to 53.4%, with 
an estimated mean of approximately 17.9%. This 
substantial variation reflects differences in tumor 
location, histological subtype, patient characteristics, 



The Indonesian Journal of Gastroenterology, Hepatology and Digestive Endoscopy108

Virly Nanda Muzellina

and methods used for HER2 assessment. Large-scale 
validation studies have demonstrated that HER2 
expression is influenced more by the anatomical site 
and histological characteristics of the tumor.7,8 

CLINICAL FEATURES OF HER2 EXPRESSION

Gastric cancer may present with a broad spectrum 
gastroinestinal symptoms, including epigastric or 
upper abdominal discomfort, dyspepsia, early satiety, 
nausea, vomiting, abdominal pain, loss of appetite, and 
weight loss. As the disease progresses, patients may 
develop more prominent symptoms such as persistent 
vomiting, progressive intolerance to oral intake, 
gastrointestinal bleeding manifested by hematemesis 
or melena, anemia-related symptoms, and symptoms 
related to gastric outlet obstruction. Several studies 
evaluating HER2 expression in gastric adenocarcinoma 
have demonstrated that HER2-positive and HER2-
negative tumors can present with similar clinical 
symptoms. Therefore, symptoms such as epigastric 
pain, dyspepsia, nausea, vomiting, anorexia, early 
satiety, gastrointestinal bleeding, and weight loss 
should be considered clinical manifestations of 
gastric adenocarcinoma rather than specific indicators 
of HER2 positivity. In a prospective study of 111 
patients with gastric cancer, weight loss was the most 
common presenting symptom (61%), followed by 
vomiting (48%), abdominal pain (45%), early satiety 
(39%), and dysphagia (26%). This study showed that 
clinical symptoms of gastric adenocarcinoma are not 
specific to HER2 expression because they are primarily 
influenced by tumor location, size, growth pattern, 
and local effects on gastric function rather than by 
HER2 status itself. Symptoms such as weight loss, 
vomiting, abdominal pain, early satiety, and dysphagia 
can therefore occur in both HER2-positive and HER2-
negative tumors.9

From a clinical perspective, liver metastasis was 
observed in 27.9% of patients, and HER2 positivity 
showed a numerical tendency to be more frequent among 
patients with liver metastasis than among those without 
liver metastasis (17.6% vs. 10.2%). However, this 
difference was not statistically significant (p = 0.355), 
indicating that the presence of liver metastasis was not 
significantly associated with HER2 expression in this 
cohort.10 

A similar pattern was observed in another study 
of 58 patients with gastric adenocarcinoma with a 
mean age of 58.8 years and predominance of males 
(74.1%). HER2 overexpression was identified in 16 

patients (27.6%). HER2 positivity was observed in 
31.8% of patients aged >65 years compared with 
25.0% of those aged <65 years, and in 27.9% of 
males compared with 26.7% of females. Overall, these 
findings suggest that HER2 expression is not strongly 
determined by clinical characteristics of gastric cancer 
and not statistically significant.11 Therefore, the clinical 
symptoms observed in gastric cancer patients should 
be interpreted as manifestations of the disease itself, 
whereas HER2 expression appears to be more closely 
related to specific anatomical and morphological 
characteristics of the tumor rather than to a distinct 
symptom profile.

E N D O S C O P I C  F E AT U R E S  O F  H E R S 2 
EXPRESSION 

Endoscopic examination plays an important role 
in characterizing gastric adenocarcinoma, particularly 
by determining the macroscopic appearance, 
tumor location, and extent of the lesion. Gastric 
adenocarcinoma may present with different endoscopic 
morphologies, including ulcerative, fungating or 
exophytic, polypoid, and infiltrative lesions. In 
advanced gastric cancer, the macroscopic appearance 
of the tumor can be described using the Borrmann 
classification, which categorizes lesions according to 
their predominant growth pattern. Borrmann type I 
represents a polypoid or fungating tumor that protrudes 
into the gastric lumen and has relatively well-defined 
margins. Borrmann type II is characterized by a 
localized ulcerative lesion with distinct margins and 
raised edges, whereas Borrmann type III presents as 
an ulcerative lesion with poorly defined margins and 
infiltration into the surrounding gastric wall. Borrmann 
type IV represents diffuse infiltrative disease, 
characterized by extensive thickening and rigidity of 
the gastric wall and may correspond to linitis plastica.12

In the study by Le Viet Nho et al., the most common 
endoscopic appearance was fungating carcinoma 
(42.2%), followed by ulcerative (25.0%), polypoid 
(20.3%), and infiltrative lesions (12.5%). This study 
showed that HER2 overexpression was significantly 
associated with the gross endoscopic appearance 
according to the Borrmann classification (p = 0.04). 
HER2 positivity was observed in 37.0% of fungating 
lesions and 30.8% of polypoid lesions, compared with 
6.3% of ulcerative lesions, while none of the infiltrative 
lesions demonstrated HER2 overexpression.13

In contrast, a study by Larasati et al. showed 
that there is not significant association between 
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HER2 expression and tumor location or endoscopic 
morphology. HER2 expression occurred in 14.3% of 
well- or moderately differentiated tumors compared 
with 11.0% of poorly differentiated tumors (RP 1.304, 
95% CI 0.505–3.363; p = 0.789).10 

HISTOPATHOLOGICAL FEATURES OF HER2 
EXPRESSION 

The relevance of HER2 also has been investigated 
to the histopathological behavior of gastric cancer. 
In the study by Ravutu et al., 20 patients with gastric 
adenocarcinoma were evaluated histopathologically. 
Well-differentiated adenocarcinoma was the 
predominant histological pattern, observed in 14 
cases (70%), followed by moderately differentiated 
adenocarcinoma in 3 cases (15%) and poorly 
differentiated adenocarcinoma in 3 cases (15%). 
Most tumors were HER2 negative (18 cases, 90%), 
while only 2 cases (10%) were HER2 positive with 
an IHC score of 3+. These findings suggest that HER2 
positivity was uncommon and was not clearly related 
to tumor differentiation. According to the Lauren 
classification, HER2 expression was observed in 
13.9% of intestinal-type tumors and 10.0% of diffuse 
or mixed-type tumors (RP 1.389, 95% CI 0.505–3.817; 
p = 0.524). Tumor location also showed no significant 
relationship with HER2 expression.14

These findings are further supported by Larasati 
et al., who also evaluated HER2 expression and 
histopathological characteristics. HER2 positivity 
was observed in 7 of 49 tumors (14.3%) with well 
or moderately differentiated histology and in 8 of 73 
tumors (11.0%) with poorly differentiated histology 
(RP 1.304, 95% CI 0.505–3.363; p=0.789), indicating 
no significant association between HER2 expression 
and tumor differentiation.10

Although histological differentiation and Lauren 
classification do not appear to reliably predict HER2 
status, the biological significance of HER2 expression 
may extend beyond conventional tumor morphology. 
A systematic review of 42 studies involving 12,749 
patients reported that 71% of the included publications 
found HER2 positivity to be associated with 
poorer survival and/or adverse clinicopathological 
characteristics. These findings suggest that HER2 
overexpression or amplification may identify a 
biologically more aggressive subgroup of gastric 
adenocarcinoma. Therefore, while histopathological 
examination remains essential for determining tumor 
differentiation and histological subtype, direct HER2 

immunohistochemical assessment is important because 
HER2 status may provide additional biological 
and prognostic information that cannot be reliably 
determined from morphology alone.15

CONCLUSION

HER2 expression in gastric adenocarcinoma showed 
heterogeneous associations with patient characteristics, 
endoscopic findings, and histopathological features. 
HER2 positivity was not consistently associated with 
clinical manifestation, age, sex, tumor location, disease 
stage, or liver metastasis. Regarding endoscopic 
appearance, HER2 positivity tended to be more 
frequent in fungating and polypoid tumors, although 
this association was not consistently demonstrated 
across studies. Histopathological assessment showed 
that HER2 expression occurred across different degrees 
of tumor differentiation and Lauren subtypes, with no 
significant association between HER2 status and these 
histological characteristics. 

The prognostic significance of HER2 expression in 
gastric adenocarcinoma remains uncertain. Although 
several studies have suggested that HER2 positivity 
may be associated with poorer survival and adverse 
clinicopathological characteristics, the findings 
are inconsistent across studies. In the multicenter 
Indonesian study, HER2 positivity was identified in 
12.3% of patients with gastric adenocarcinoma. HER2 
expression tended to be more frequent in patients 
with liver metastases, Borrmann type I/II tumors, 
moderately differentiated tumors, and intestinal-type 
histology. However, despite these clinicopathological 
patterns, HER2 expression was not a significant 
prognostic factor for two-year survival. This was 
supported by the findings that showed the median 
survival was higher in HER2-positive patients than in 
HER2-negative patients.10 Overall, HER2 expression 
may provide additional prognostic information in 
gastric adenocarcinoma, but its association with two-
year survival remains uncertain.
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