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Abstract

Background: It is worth to mention that the ToGA trial published article described a relatively
longer median survival for patients with positive expression of her2/neu in comparison with the
overall trend of patients with such malignant tumor questioning the possibility of good
prognostic implication of her2/neu gene amplification in association with gastro-esophageal
junction tumors. This opinion is indeed in contrast to the observations of other authors who
concluded that gene amplification and protein overexpression is associated with poor prognostic
implication.

Aim of the study: The lack of consensus in available medical literatures concerning the role of
her2/neu overexpression in association with gastric cancer justified the conduction and planning
of the current study aiming at inferring a more clear judgment about such role.

Materials and methods: A search in the Google internet search engine was made using the key
words gastric cancer and her2/neu. Any relevant medical publication containing these key words
was considered seriously and studied thoroughly. The study was aiming at inclusion of
researches with statistically adequate sample size and those which were published during the last
three to four decades. Inclusion criteria included those articles that evaluated her2/neu
overexpression by genetic or immune histochmeistry techniques and those containing an
association between her2/neu overexpression and prognosis of gastric cancer measured directly
be survival rate or indirectly by other prognostic markers such as grade of the disease, stage of
the disease, lymphatic and or gastric invasion and distant metastasis.

Results: The studies that fulfilled the inclusion criteria were 11 studies and out of them, 3
studies mentioned no significant role for her2/neu, whereas, 8 of them were on the contrary.
Therefore, most of previous studies, 8 out of 11 (72.7 %), provided insight to the poor prognostic
association between her/2neu protein expression and gene amplification and gastric cancer.
Conclusion: The role of her/2neu protein expression and gene amplification in gastric cancer
appears to be significant in predicting poor prognosis because of their association in the majority
of previous studies with poor survival and or with indirect poor prognostic characteristics.
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Introduction prognosis and in therapeutic targeting of

One of wvery well known and gastric cancer (5-9). In breast cancer, the
established practice in medical literatures is positive expression of her2/neu is aasociated
the role of the growth factor receptor with poor prognosis and this medical statement
(her2/neu) in the prognosis, as well as, the is sol solid in medical literature that can be
therapeutic targeting of various forms of breast considered a fact throughout the last three
cancer (1-4). However, a number of reports decades; however, this poor prognostic
documented such role for this oncogene and its  implication for her2/neu in breast cancer is not
transcriptional product oncoprtein in the the same when applied in gastric cancer sicne
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there is till now no clear consensus about its
prognostic implication with this regard, in
spite of the early opinion claiming a poor
prognostic role in gastric cancer in line with its
behavior in breast cancer (5).

From genetic point of view the gene
locus for her2/neu is located on chromosome
17 and it is regarded as an proto-oncogene.
The protein product of this gene is a member
of HER-family and it is a “tyrosin kinase
receptor protein” of about 185 kD (10-12). A
number of malignant tumors in humans have
been shown to be associated with
overexpression and gene amplification of
her2/neu (5, 13, 14). One of earliest reports
about the poor prognostic association between
breast malignancy and her2/neu was issued by
Slamon et al in 1987 (15). Later on data from
almost all research publications with this
regard confirmed the poor prognostic
implication of this tumor marker with
malignant breast lesions (5, 13).

The picture concerning the association
between prognosis of gastric cancer and the
protein over-expression and gene amplification
of her2/neu is still vague and needs further
research work in order a clear consensus (5).
One the most important medical publication
dealing with prognostic implication of
her2/neu gene amplification and protein over
expression in association with gastro-
esophageal junction malignant tumors is the
“ToGA trial” (16). In 2012, Jgrgensen and
Hersom published a systemic analysis about
the role of her/neu in gastric cancer with more
update knowledge background (5). In the
ToGA trial patients with malignant gastric
tumors were randomly allocated into two
groups, one receiving standard protocol of
chemotherapy and the other receiving the
combined trastuzumab and chemotherapy
approach and the results were longer median
survival in association with combined
treatment (16). It is worth to mention that the
ToGA trial published article described a
relatively longer median survival for patients
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with positive expression of her2/neu in
comparison with the overall trend of patients
with such malignant tumor questioning the
possibility of good prognostic implication of
her2/neu gene amplification in association
with gastro-esophageal junction tumors (16).
This opinion is indeed in contrast to the
observations of other authors who concluded
that gene amplification and protein
overexpression is associated with poor
prognostic implication (5).

The lack of consensus in available
medical literatures concerning the role of
her2/neu overexpression in association with
gastric cancer justified the conduction and
planning of the current study aiming at
inferring a more clear judgment about such
role.

Materials and methods

A search in the Google internet search
engine was made using the key words gastric
cancer and her2/neu. Any relevant medical
publication containing these key words was
considered seriously and studied thoroughly.
The study was aiming at inclusion of
researches with statistically adequate sample
size and those which were published during
the last three to four decades. Inclusion criteria
included those articles that evaluated her2/neu
overexpression by genetic or immune
histochmeistry ~ techniques  and  those
containing an association between her2/neu
overexpression and prognosis of gastric cancer
measured directly be survival rate or indirectly
by other prognostic markers such as grade of
the disease, stage of the disease, lymphatic and
or gastric invasion and distant metastasis.

The study was carried out at the
laboratory of Biology in the department of
Anatomy and Biology at the College of
Medicine/ University of Al-Qadisiyah at
Adiwaniyah Province/ Irag. Statistical analysis
of included data was based on SPSS version
16 and Microsoft Office Excel 2007.
Qualitative variables were presented in the
form of count and proportions, whereas,
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quantitative data were presented in the form of
mean, range and standard deviations. The level
of significance was set at p < 0.05.

Results

Summary of studies discussing the link
between prognosis of gastric cancer and
her2/neu  over expression and  gene
amplification is shown in table 1. We tried our
best included as many countries as possible to
exclude the effect of ethnic variation on the
results of the current study. Therefore, studies
from Japan, Korea, China, Spain, United
Kingdome, Thailand, Germany, Mexico and
USA were included. In the study of Yonemura
et al, in 1991 in Japan, 260 cases were
included and the technique  was
Immunohistochemistry and a positive poor
prognostic role was described between
her2/neu expression and gastric cancer (17).

In the study of Mizutani et al., in 1993
in Japan, 226 cases were included and the
technique was Immunohistochemistry and
Southern blot hybridization and a positive poor
prognostic role was described between
her2/neu expression and gastric cancer (18). In
the study of Kim et al., in 1994 in Korea, 152
cases were included and the technique was
Immunohistochemistry and no prognostic role
was described between her2/neu expression
and gastric cancer (19). In the study of
Chariyalertsak et al., in 1994 in Thailand, 309
cases were included and the technique was
Immunohistochemistry and ELISA and a
positive poor prognostic role was described
between her2/neu expression and gastric
cancer (20).

In the study of Webb et al., in 1996 in
United Kingdome, 160 cases were included
and the technique was Immunohistochemistry
and ELISA and a positive poor prognostic role
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was described between her2/neu expression
and gastric cancer (21). In the study of Sanz-
Ortega et al., in 2000 in Spain, 143 cases were
included and the technique  was
Immunohistochemistry and a positive poor
prognostic role was described between
her2/neu expression and gastric cancer (22).

In the study of Allgayer et al., in 2000
in Germany, 189 cases were included and the
technique was Immunohistochemistry and a
positive poor prognostic role was described
between her2/neu expression and gastric
cancer (23). In the study of Pinto-de-Sousa et
al., in 2002 in Portugal, 157 cases were
included and the technique  was
Immunohistochemistry and a positive poor
prognostic role was described between
her2/neu expression and gastric cancer (24).

In the study of Yu et al., in 2009 in
China, 1143 cases were included and the
technique was Immunohistochemistry
microarrays and a positive poor prognostic
role  was described Dbetween her2/neu
expression and gastric cancer (25). In the study
of Kunz et al., in 2011 in USA, 169 cases were
included and the technique  was
Immunohistochemistry microarrays and no
prognostic role was described between
her2/neu expression and gastric cancer (26). In
the study of Alvarado-Cabrero et al., in 2017
in Mexico, 93 cases were included and the
technique was Immunohistochemistry and no
prognostic role was described between
her2/neu expression and gastric cancer (26).

Therefore, most of previous studies, 8
out of 11 (72.7 %), provided insight to the
poor prognostic association between her/2neu
protein expression and gene amplification and
gastric cancer.
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Table 1: Summary of studies discussing the link between prognosis of gastric cancer and
her2/neu over expression and gene amplification

Prognosis of malignant tumors is an
essential characteristic in every day clinical
and surgical practice, because both patients
and health care providers aim at improving
quality of life and survival in those who suffer
these lethal medical conditions (28, 29). The
role of immunohistochemistry and molecular
techniques becomes increasingly vital with
identifying certain biological molecules that
could provide anticipatory potential to health
care providers with respect to a variety of
medical conditions and on the top of the list os
these conditions, malignant tumors takes the
lead (30). Tumor markers that are amenable
for tissue identification play an important role
in the daily work of medical laboratories.
Among these her2/neu is very well known for
its poor prognostic role in breast cancer.

31

prognostic Type of
Reference Authors/year Gty o Sar_nple implication laboratory
study size .
of her2/neu technique
Yonemura et al., Positive association . .
17 1991 Japan 260 (poor) Immunohistochemistry
Mizutani et al., Positive association Immunohistochemistry
18 1993 Japan 226 (poor) and
P Southern blot hybridization
Kimetal., i . .
19 1994 Korea 152 No association Immunohistochemistry
Chariyalertsak et al., . Positive association Immunohistochemistry
20 1994 Thailand 309 (poor) and ELISA
Webb et al., . . Positive association Immunohistochemistry
21 1996 United Kingdome 160 (poor) and ELISA
Sanz-Ortega et al., . Positive association . .
22 2000 Spain 143 (poor) Immunohistochemistry
Allgayer et al., Positive association . .
23 5000 Germany 189 (poor) Immunohistochemistry
Pinto-de-Sousa et al., Positive association . .
24 2002 Portugal 157 (poor) Immunohistochemistry
25 Yuetal., China 1143 Positive association Immunc_)hlstochemlstry
2009 (poor) microarrays
26 Kunz et al., USA 169 No association Immunc_)hlstochemlstry
2011 microarrays
27 Alvarado-z%albYrero etal, Mexico 93 No association Immunohistochemistry
Discussion Nevertheless, the types and tissues associated

with other malignant tumors other than breast
becomes increasingly analyzed in term of
prognosis in association with this well known
molecular proto-oncogen (5, 30). Gastric
cancer is among common malignant tumors
encountered all over the globe and in
particular in certain Asian countries such as
Japan, Korea and Chian (5). The association
between her2/neu and gastric cancer has been
evaluated by a number of previous authors (5,
17-27). However, a consensus, about its exact
role still needs further research work. In the
current review article, we tried to collect
available information about such an
association in published articles all over the
world.

In the current study, most previously
published articles favors the existence of poor
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prognostic implication for her2/neu protein
over expression and gene amplification in
association with gastric malignant tumors.

Conclusion

The role of her/2neu protein expression
and gene amplification in gastric cancer
appears to be significant in predicting poor
prognosis because of their association in the
majority of previous studies with poor survival
and or with indirect poor prognostic
characteristics.
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