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The Expression of E-cadherin & HER2 in Gastric Carcinoma

V-\bstract:\

Background and Aim: Cell adhesion molecules (often referred to as cadherins) are
glycoproteins found in the cell membrane. They regulate biological processes such as cell
migration, differentiation, proliferation, and death (apoptosis). Her-2 is a proto-oncogene
that belongs to the EGFR protein family. In cellular processes such as cell growth, regulates
cellular activities such as proliferation, differentiation, and survival. This study aimed to
determine the expression of E-cadherin and HER2 in the available histologic subtypes and
evaluate if there is a correlation between E-cadherin and HER2 immunohistochemical
expression in gastric carcinoma.

Subjects & Methods: A total of 50 cases of stomach cancer were included in this study, all of
which were obtained retrospectively between January 2017 and January 2020 from the
Pathology Department, Tanta University, and Tanta Cancer Center archives. The samples
were obtained from gastroplastectomy specimens then stained using the immunostaining
approach described as follows: Deparaffinization and rehydration followed by using 3-
hydroxy-4-napthylbenzaldehyde (3-OH-4-NHB) as a starting material then a smorgasbord of
antigens then exposing to primary antibodies then exposing to a secondary biotinylated
antibody, after that identifying of enzymes using streptavidin-labeled enzymes then

preparing a color working reagent and last complexity in the development of color.

Results: E-cadherin was statistically significantly high in tumors exhibiting aggressive
clinicopathologic characteristics specifically in males, all histopathologic variants (except for
poorly differentiated tubular adenocarcinoma and signet ring carcinoma), N stages, M
stages, higher in absent vascular invasion cases but lower in present cases and the same
with perineural invasion cases. Tumor site had no significant impact on the levels of E-
cadherin. HER2 showed statistically insignificant correlations with all factors. E-cadherin and

HER2 expression showed statistically insignificant relationship.

Conclusion: Elevated E-cadherin expression is associated with tumors that exhibit aggressive

clinicopathologic characteristics. HER2 was expressed positively in low-grade variants, but
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no correlation was established with clinical characteristics. E-cadherin and HER2 expression

have no discernible relationship.
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Introduction
Gastric cancer is the fifth most commonly diagnosed cancer in the world, and the
seventh most prevalent. In Egypt, gastric cancer is the 9 the most common cancer

representing 1.7% of total malignancy in males L2,

Numerous precancerous conditions, such as atrophic gastritis, intestinal metaplasia,
gastric ulcers, gastric polyps, and previous stomach surgery, have all been implicated in the

development of gastric cancer 31,

The incidence of gastric cancer appears to be reducing as a result of improved eating
habits, food storage, less smoking, increased sanitation, and a decreased rate of H. pylori

infection transmission .

Gastric cancer treatment requires a multidisciplinary strategy that includes surgery,
adjuvant chemotherapy, and neoadjuvant chemotherapy. The most common treatment is
surgery, which has a high success rate. Adjuvant chemotherapy improves overall survival
more than surgery alone. A recent study demonstrated the efficacy of neoadjuvant

chemotherapy, resulting in an improved overall prognosis B,

Cell adhesion molecules (often referred to as cadherins) are glycoproteins found in
the cell membrane. They regulate biological processes such as cell migration,
differentiation, proliferation, and death (apoptosis). E-cadherin (epithelial type) and N-
cadherin (extracellular type) are the most extensively studied cadherins (neural type). The
epithelial cell adhesion molecule (E-CAM) is a calcium-dependent cell adhesion molecule
that has been found to be overexpressed in a variety of cancers, including those of the large
bowel, lung, and prostate. Numerous studies have established a link between the degree of

E-cadherin expression and tumor cells' chemotherapeutic sensitivity t6l,

Her-2 is a proto-oncogene that belongs to the EGFR protein family. In cellular

processes such as cell growth, regulates cellular activities such as proliferation,



differentiation, and survival. Increased expression could induce uncontrolled cell

proliferation and tumor development @,

HER2 has been detected in a wide variety of human tissues, including the breast,
gastrointestinal system, kidney, and heart. Trastuzumab is an anti-Her2-antibody that is
used as a predictive biomarker for Trastuzumab therapy. Her2 positive cancers are treated
with regular chemotherapy in conjunction with this biomarker. Due to the high cost and

potential side effects, it is critical to select the appropriate patients for Trastuzumab therapy
(8]

This study aimed to determine the expression of E-cadherin and HER2 in the
available histologic subtypes and evaluate if there is a correlation between E-cadherin and

HER2 immunohistochemical expression in gastric carcinoma.
Subjects and Methods

A total of 50 cases of stomach cancer were included in this study, all of which were
obtained retrospectively between January 2017 and January 2020 from the Pathology
Department, Tanta University, and Tanta Cancer Center archives. The samples were

obtained from gastroplastectomy specimens.

The research was authorized by the Tanta University Ethics Committee and all

subjects received signed written informed consent.

The following activities were completed in each case:
— Patient demographic data, tumor site, lymph node status and metastasis were
documented.

— Histopathologic specimens were produced.

The cells were stained using the immunostaining approach described below:
a) Deparaffinization and rehydration
b) Using 3-hydroxy-4-napthylbenzaldehyde (3-OH-4-NHB) as a starting material
c) A smorgasbord of antigens

d) Exposure to primary antibodies



e) The opportunity to be exposed to a secondary biotinylated antibody
f) Identification of enzymes using streptavidin-labeled enzymes
g) Preparation of a color working reagent

h) Complexity in the development of color



Interpretation of E-cadherin immunostaining

The level of E-cadherin expression is determined by the intensity of brownish
membranous staining and the percentage of positive cells. The following conclusions were
drawn from this report on tumor cell reactivity cutoff values: 1 (low), 2 (moderate), and 3

(high), with a positive reaction limit of 5% (relative to tumor cells).

One (6-25% of cells were positive), two (26-50% of cells were positive), three (51—
75% of cells were positive), and four (>75% of cells were positive). The final staining score
was calculated by multiplying the intensity and percentage values, with lower intensity and
percentage values indicating low staining and greater intensity and percentage values

indicating high staining.

Interpretation of HER2 immunostaining

A brownish membranous staining of malignant cells was discovered in the area
where HER2 expression was detected. | submitted the following scores: 0; 0% of tumor cells
stained with the membrane. The term "feeble/brief membrane reactivity" refers to the fact
that practically all cancer cells have a 10% faint membrane-membrane reactivity. Complete
staining of the basolateral or lateral membranes of at least 10% of tumor cells in the
moderate to strong range. Inclusion of more than 10% of cancer cells results in a significant
increase in basolateral or lateral membranous reactivity in at least 3% of cancer cells. For
IHC 0 and 1, Her2 protein expression was assigned a score of zero, whereas values of 0 and

3 were judged ambiguous and positive for HER2 expression, respectively 41,
Statistical Analysis

Statistical analysis was done using SPSS (Statistical Package for Social Science)
version 21. For quantitative data, the range, mean, and standard deviation were
established. Quantitative data were quantified using numbers and percentages. When the
Chi-square test proved inapplicable, the Monte Carlo and Fisher Exact tests were used.
Mann-Whitney When two groups were compared, the U-test was used; when more than
two groups were compared, the Kruskal Wallis test was used. Spearman's formula was used

to do the correlation study. At the significance level of p0.05, significance was determined.

Results



There were 30 (60%) males and 20 females (40%) ranging in age from 32 to 73 years.
While eighty percent of patients were over fifty, only ten percent were under fifty. Of the
fifty stomach tumors analyzed, 48% were detected in the pylorus, 34% in the cardia, 10% in

the fundus, and 8% in the stomach body. Table 1

These analyzed examples were classified as follows: 22 incidences (44% tubular
adenocarcinoma, 3 instances (6%) papillary adenocarcinoma, 14 instances (28% poorly
cohesive carcinoma, 7 instances (14% mucinous carcinoma, 3 instances (6%) mixed

carcinoma, and one incident (2%) carcinoma with lymphoid stroma. Table 1
Adenocarcinomas were well-differentiated in 12% of cases. Table 1

Twenty-two patients with tubular adenocarcinoma were investigated, 4 of whom
had low-grade malignancy, 10 of whom had moderate-grade malignancy and 8 of whom had
low-grade malignancy (high grade). 3 cases of papillary adenocarcinoma were evaluated,
with one being well-differentiated (low-grade), and the other 2 being moderately
differentiated (low grade). 3 cases of adenomatous adenocarcinoma were investigated. One
example had a high degree of differentiation (low-grade), whereas the other 2 had a
moderate degree of differentiation (low grade). There was no grading conducted on the

remaining cases. Table 1

a- T stage (depth of invasion):

In T2, the tumor penetrated the muscularis propria in 16 individuals (about 8%).
Over three-quarters (76%) of T3 cases involved tumors that had invaded the subserosal
connective tissue but did not infiltrate other adjacent structures. 5 (10%) of the cases were

T4 tumors with infiltrations in the serosa or adjacent tissues. Table 1

b- Lymph node metastasis (N stage):

Ten instances (20%) lacked indications of metastasis (NO). In fifteen cases (30% of 1-
2 lymph nodes in the regional lymph system), metastases were detected (N1). Seventeen
patients (34% of the total) demonstrated metastases in three to six lymph nodes (N2). There
were eight occurrences (16 percent of the total) of metastasis in more than seven lymph

nodes. Table 1

c- Distant metastasis (M stage):




Twelve patients (24 percent of the entire group) had metastases found; 38 patients
(76 percent of the total group) had no distant metastases reported by clinic pathology

reports. Table 1

Tumor-derived emboli were detected in around 36% of cases where tumor-derived

emboli were detected in the lumen of blood vessels. Table 1
Perineural invasion was discovered in nineteen instances (38%). Table 1

E-cadherin is visualized on the cell membrane as a membranous brownish staining.
Of the 50 stomach cancer patients analyzed, 62% (31 cases) had a high score (6-12) and 38%

(19 cases) received a poor score (1-5). Table 1

HER2 expression is characterized by a membranous brownish staining. Four of fifty
stomach cancer cases tested had a positive (3) score, whereas the remaining forty-six cases

(92%) had a negative (0) score (0).

Table 1: Demographic data, tumor site, distribution of histopathologic variants and their
grading, T stage, N stage, M stage, vascular and perineural expression and E-cadherin

expression and HER2 expression of the studied cases

N %
Sex
Male 30 60
Female 20 40
Age
<50 10 20
> 50 40 80
Tumor site
Body 4 8
Cardia 17 34
Fundus 5 10
Pylorus 24 48

Distribution of histopathologic variants

Tubular adenocarcinoma 22 44.0
Papillary 3 6.0

Signet ring 14 28.0
Mucinous 7 14.0



Mixed
Carcinoma with lymphoid stroma

Histopathologic grading

Tubular adenocarcinoma well
differentiated (low grade)
Tubular adenocarcinoma

moderately differentiated (low

grade)

Tubular adenocarcinoma poorly
differentiated (high grade)
Papillary adenocarcinoma well
differentiated (low grade)
Papillary adenocarcinoma
moderately differentiated (low
grade)

Mixed adenocarcinoma well
differentiated (low grade)
Mixed adenocarcinoma moderately
differentiated (low grade).
Other types (not graded)

2
3

i

w N -k O

Vascular invasion

Present
Absent

Perineural invasion

Present
Absent

E-cadherin expression

Low

T stage

N- stage

M stage

3
1

4

10

22

37

10
15
17

38

12

18
32

19
31

19

6.0
2.0

20

16

44

16
74
10

20
30
34
16

76
24

36
64

38
62

38



High 31 62

HER2 expression
+ve 4 8
-ve 46 92
Total 50 100.0

T stage: tumor stage, N: Lymph node metastasis, M stage: Distant metastasis

Relationship between E-cadherin expression & different factors:

Twelve (60%) of the twenty female patients had abnormal E-cadherin expression,
whereas seven (23%) of the thirty male patients had abnormal E-cadherin expression.
Statistical analysis verified this association where it showed statistically significant increase

in abnormal (high) E-cadherin expression than low. Table 2

Of the four cases (8%) discovered in the stomach body, two (4%) had high E-cadherin
scores, while the remaining two (4%) had low E-cadherin scores. 22% of the cardia samples
had high levels of E-cadherin, whereas 12% exhibited low levels of E-cadherin. Five instances
were discovered in the gastric fundus. 4 of these cases (8%) had increased E-cadherin levels,
while just one (2%) had decreased E-cadherin values. Within the pylorus 14 (28%) were
exhibiting elevated E-cadherin levels and the other 10 (20%) exhibited decreased E-cadherin

levels. This correlation was statistically negligible. Table 2

All four patients with tubular well-differentiated adenocarcinoma (100%) had high E-
cadherin expression. In 70% of cases of moderately differentiated adenocarcinoma, E-
cadherin expression was high, whereas in 30% of cases, E-cadherin expression was low. In
25% of cases of poorly differentiated tubular adenocarcinoma, E-cadherin expression was
high, whereas it was low in the remaining cases. 22-28 Illustration. All three individuals with
papillary cancer had high E-cadherin score. A high E-cadherin score was reported in five of
the fourteen instances (35.8 percent of all poorly cohesive carcinoma with signet ring
adenocarcinoma, specifically signet ring carcinoma). Meanwhile, a low E-cadherin score was
reported in nine cases (64.2% of all poorly cohesive carcinoma with signet ring
adenocarcinoma, i.e., signet ring carcinoma). E-cadherin is expressed in 85.7% of cases of
mucinous adenocarcinoma but is absent in 14.2% of these tumors. a self-evident conclusion.

All three patients diagnosed with mixed adenocarcinoma (100%) had high E-cadherin score.
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It is remarkable in that only one case of cancer exhibits lymphoid stroma (100% lymphoid

stroma). The correlation was statistically significant. Table 2

Six of the eight T2 instances had a positive E-cadherin score, whereas the remaining
two had a negative E-cadherin score. There were 22 cases of high E-cadherin and 15 cases of
low E-cadherin in 37 individuals with T3 stage. According to the data, 60% of 5 T4 patients
had high E-cadherin scores, whereas 40% had low E-cadherin levels. This association was

statistically insignificant. Table 2

E-cadherin levels were elevated in all NO patients. 60% had a high level of E-cadherin
expression, while 40% had a low level of E-cadherin expression. Eight of the seventeen N2
cases had a positive E-cadherin value, whereas the remaining nine had a negative E-
cadherin value. N3 stage accounts for about half of all E-cadherin-negative breast cancer
cases; of the remaining four cases, approximately half (50%) of patients had a high E-
cadherin score, while the other half (50%) had a low E-cadherin score. Statistical analysis

verified this association. Table 2

Regarding M stage, 56% of MO patients exhibited elevated E-cadherin levels, while
20% had decreased E-cadherin levels. For the M1 stage, 6% of cases had a high E-cadherin
score, whereas 9% had a low E-cadherin score. Statistical analysis verified this association.

Table 2

Twelve percent of patients with vascular invasion had high E-cadherin scores,
whereas twenty-four percent had low E-cadherin values. 25 patients (50%) showed elevated
E-cadherin levels, while 7 cases (14%) had decreased E-cadherin levels. Statistical analysis

verified this association. Table 2

Nineteen cases of perineural invasion (18%) had a high E-cadherin score, while ten
cases (20%) had a low E-cadherin score. Out of 31 cases without perineural invasion, 22
(44%) had a high E-cadherin score, whereas the remaining 9 (18%) had a low E-cadherin

score. This correlation was statistically negligible. Table 2

Table 2: Correlation between E-cadherin expression & different factors

E-cadherin
Low High
Sex

Total P value
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N 7 23

Male % 14.0% 46.0%
Female N = °
% 24.0% 16.0%
Tumor site
N 2 2
Body % 4.0% 4.0%
) N 6 11
Cardia % 12.0% 22.0%
N 1 4
Fundus % 2.0% 8.0%
N 10 14
Pylorus

% 20.0% 28.0%
Histopathologic variants

. . N 0 4
Tubular well differentiated % 0% 8.0%
Tubular moderately N 3 7
differentiated % 6.0% 14.0%
. . N 6 2
Tubular poorly differentiated % 12.0% 4.0%
papillary L g J
% 0.0% 6.0%
Mucinous N L )
% 2.0% 12.0%
. N 0 3
D % 0% 6.0%
Signet ring N J 9
% 18.0% 10.0%
Carcinoma with lymphoid N 0 1
stroma % .0% 2.0%
T stage
9 N 2 6
% 4.0% 12.0%
3 N 15 22
% 30.0% 44.0%
4 N 2 3
% 4.0% 6.0%
N stage
0 N 0 10
% .0% 20.0%
1 N 6 9
% 12.0% 18.0%
5 N 9 8
% 18.0% 16.0%
3 N 4 4
% 8.0% 8.0%
M stage

11

30
60.0%
20
40.0%

8.0%
17
34.0%

10.0%
24
48.0%

8.0%
10
20.0%

16.0%

6.0%

14.0%

6.0%
14
28.0%

2.0%

8
16.0%
37
74.0%
5
10.0%

10
20.0%
15
30.0%
17
34.0%
8
16.0%

0.009*

0.772

0.015*

0.041*



Present

Absent

Present

Absent

N 10 28
% 20.0% 56.0%
N 9 3
% 18.0% 6.0%
Vascular invasion

N 12 6
% 24.0% 12.0%
N 7 25

% 14.0% 50.0%
Perineural invasion

N 10 9
% 20.0% 18.0%
N 9 22

% 18.0% 44.0%

38
76.0%
12
24.0%

18
36.0%
32
64.0%

19
38.0%
31
62.0%

0.002*

0.002*

0.095

*: statistically significant P value, T stage: tumor stage, N: Lymph node metastasis, M stage: Distant metastasis

12



Figure 1: Tubular adenocarcinoma, well differentiated, showing high membrance expression of E-cadherin

score 12,(Streptavidin -biotin x200).

Figure 2: Tubular adenocarcinoma; poorly differentiated showing low E-cadherin expression score 2,

(Streptavidin-biotin x400)
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Figure 3: Papillary adenocarcinoma, well differentiated showing high E-cadherin expression score 12,

(Streptavidin-biotin x200).

Figure 4: Signet ring carcinoma, showing low E-cadherin expression score 1, (Streptavidin-biotin x200)

Relationship between HER2 expression & different factors:

Men were affected at a rate of 6.6 percent, while women were affected at a rate of
2.0 percent (10%). It was statistically insignificant. A positive score of 3 was obtained in four

of the forty patients (10%) who were over the age of 50. Table 3
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The three instances discovered in the gastrointestinal tract did not test positive for
HER2. HER2 was found in the cardia in 11.8 percent of instances (i.e., one case out of 17); in
the fundus in 5.2 percent of cases (i.e., one case out of 24); and in the pylorus in 4.2 percent
of cases (i.e., one case out of 24). That was without a statistically significant outcome. Table

3

HER2 positivity was identified in one of two patients with well-differentiated tubular
adenocarcinoma (2 percent). Two of the three patients with moderately differentiated
tubular adenocarcinoma had HER2 positivity (6 percent). All other possibilities were given a

score of zero (0). It was statistically insignificant. Table 3

Positive HER2 test findings were detected in 25% of those with T2 stage cancer and

in 5.4% of those with T3 stage cancer. Table 3

HER2 positivity was detected in one case (10%) of all patients with NO-stage disease
and three instances (17.6 percent) of all cases with N2-stage disease in this investigation but

did not reach statistical significance. Table 3

Her2 positivity was detected in four out of 38 (11.5%) patients with MO stage illness,

although this result lacked statistical significance. Table 3

HER2 was positive in 1 (1 out of 5.5 percent) and negative in 3 (3, 9.4%) of the 5.5

percent of cases with vascular invasion, with no statistical significance. Table 3

Three patients (10.5 percent) showed HER2-positivity with perineural invasion, while
two cases (6.5 percent) had HER2-positivity without perineural invasion, both with non-

statistically significant results. Table 3

Table 3: Correlation between HER2 expression & different factors

LR Total P value
+ve -ve
Sex
Male N 2 28 30
% 4.0% 56.0% 60.0% 0.670
Female N 2 18 20 .
% 4.0% 36.0% 40.0%
Age
N 0 10 10
<50 % .0% 20.0% 20.0% 0.297
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Body
Cardia
Fundus

Pylorus

Tubular adenocarcinoma
well differentiated

Tubular adenocarcinoma
moderately differentiated

Tubular adenocarcinoma
poorly differentiated

Papillary
Mucinous
Mixed

Papillary

Carcinoma with lymphoid
stroma

%

%

%

%

%

%

%

%

%

%

%

%

N

%

%

%

%

%

%

%

%

4
8.0%
Tumor site
0
.0%
2
4.0%
1
2.0%
1
2.0%
HER2
+ve Score 3
1
2%
3
6.0%
0
.0%
0
.0%
0
0.0%
0
.0%
0
0.0%
0
.0%
T stage
2
4.0%
2
4.0%
0
.0%
N stage
1
2.0%
0
.0%
3
6.0%
0
.0%
M stage

16

36
72.0%

4
8.0%
15
30.0%
4
8.0%
23
46.0%

-ve
3
8.0%
7
14.0%
8
16.0%
3
6.0%
7
14.0%
3
6.0%
14
28.0%
1
2.0%

6
12.0%
35
70.0%

10.0%

18.0%
15
30.0%
14
28.0%

16.0%

40
80.0%

8.0%
17
34.0%

10.0%
24
48.0%

Total

8.0%
10
20.0%

16.0%
6.0%
14.0%
6.0%
14
28.0%
2.0%
16.0%
37
74.0%
10.0%
10
20.0%
15
30.0%
17
34.0%

16.0%

0.545

P-value

0.373

0.141

0.24



0 N 4 34 38
% 8.0% 68.0% 76.0% 0.241
1 N 0 12 12 '
% .0% 24.0% 24.0%
Vascular invasion
Present I . Ll e
% 2.0% 34.0% 36.0%
0.633
Absent il g 20 =2
% 6.0% 58.0% 64.0%
Perineural invasio
Present A e Ll L)
% 4.0% 34.0% 38.0%
0.606
Absent N 2 29 31
% 4.0% 58.0% 62.0%

*: statistically significant P value, T stage: tumor stage, N: Lymph node metastasis, M stage: Distant metastasis

E-cadherin expression was detected in all four cases associated with elevated HER2

test scores (3). Table 4

Figure 5: Well-differentiated tubular adenocarcinoma, HER2 positive score(3), (Streptavidin- biotin x200)

17




b

Figure 6: Well-differentiated tubular adenocarcinoma, HER2 positive score(3), showing basolateral strong

membranous staining, (Streptavidin- biotin x400).

Table 4: Correlation between E-cadherin and HER2

. HER2
E-cadherin —— Total P value
+ve -ve

N 0 19 19

Low —
% .0% 38.0% 38.0%
— 0.103
N 4 27 31

High
% 8.0% 54.0% 62.0%

Discussion

Examining the expression and prognostic significance of numerous proteins, as well
as their relationship with clinicopathological features, is a critical step in developing

effective targeted therapy (0],

The male to female ratio in the study was 1.5:1. These findings were also discussed
in a recent paper by (Torabizadeh et al.,) [6], which included patients who were 70% male
and 30% female. Saeed et al. discovered that 69.7 percent of patients were male, whereas
30.3 percent were female in their study = (Sukanya et al., 2021) (8] hypothesized that men

were more likely to get stomach cancer due to women's estrogen protection.
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Around forty (80%) of the involved individuals were fifty years of age or older. There
is substantial evidence to support the concept that old age is the primary explanation for
the elderly's predominance of stomach cancer. Hui et al. (2018) 12 included 82 percent of
patients above the age of 60 in their study. Additionally, Chu et al. (2020) discovered that

80% of their patients were above the age of 60 (131,

The majority of tumors were discovered in the pylorus, the stomach's bottom
section, while a minority were discovered in the fundus, the body, and the cardia, the
stomach's upper section. Sandeep et al. (2020) (14 discovered that the tumor was located in
the distal stomach in more than half of cases. This data indicates that, whereas around 37%
of cases are located in the proximal stomach, nearly 40% of cases are located in the distal
stomach. Alshahrani et al. (2020) Bl discovered that the most common tumor location was
the esophageal junction, which occurred in 32.2 percent of patients, while the stomach
fundus occurred in just 9.3 percent of patients (11.9%). This disparity in outcomes could be
explained by differences in food habits and environmental influences (Alshahrani et al.,

2020) &,

Tubular adenocarcinoma (22 of the 50 cases), papillary adenocarcinoma (3 of the 50
cases), poorly cohesive carcinoma (2 of the 50 cases, including signet ring carcinoma),
mucinous adenocarcinoma (3 of the 50 cases), mixed adenocarcinoma (2 of the 50 cases),
and carcinoma with lymphoid stroma were used to describe these cases histologically (1 of
the 50 cases). This was consistent with a study conducted by Gulten et al (2020) (151 Around
47% of cases were tubular adenocarcinoma, 5% papillary adenocarcinoma, 35% poorly
cohesive carcinoma, 10% mucinous adenocarcinoma, 3% mixed adenocarcinoma, and 4%

undifferentiated cancer.

Of the sixteen (16%) patients who underwent staging, eight (16%) had T2 staging,
which indicates that the tumor has invaded the muscularis propria or subserosa, 37 (74%)
had T3 staging, and five (10%) had T4 staging. Ten instances (20%) had a nodal state of NO,
fifteen (30%) had a nodal status of N1, seventeen (34%) had a nodal status of N2, and only
eight (20%) had a nodal status of N3 (16 percent). According to Oliveira et al. (2019) [6],
penetration occurred to a depth of T1 (4.2%) in the studies, T2 (23.6%) in the studies, T3
(56.9%) in the studies, and T4 (100%) in the case studies (13.9 percent). Around 65.3
percent of individuals had lymphatic metastases. According to another study (Zhong et al.,
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2021) [17], 8.5% of patients were in the T1 stage, 12.4% were in the T2, 40.6 percent were in
the T3, and 38.5 percent were in the T4. NO metastases were detected in 27.1 percent of
cases, N1 metastases were detected in 26.5 percent of cases, N2 metastases were detected

in 24.9 percent of cases, and N3 metastases were detected in 21.5 percent of cases.

Our analysis revealed metastases in 12 of the instances (24 percent). There were 18
instances of vascular invasion discovered (36 percent). Nearly two-thirds of patients had
perineural invasion (28 percent). As can be seen from the statistics above, roughly 35.5
percent of patients in the Abd El Salam et al. (2018) M research had lymphovascular
invasion, whereas approximately 18.4 percent had perineural invasion. Satala et al. (2020)

(18] reported that roughly 18.2% of their patients had distant metastases.

Our study assessed the levels of E-cadherin and HER2 immunohistochemistry and

their relationship to the clinicopathological factors we chose.

On chromosome 16, CDH1, the CDH1 gene, and the CDH1 protein are all present.
(Question 22.1). Gastric epithelial cells rely on E-role cadherins for adhesion and
differentiation as a protective strategy against neoplastic transformation. E-cadherin is
extensively expressed in well-differentiated carcinomas, and cellular adhesion is strong,
with just a minor invasive potential. However, E-cadherin expression is decreased, and
intercellular adhesion is lost in poorly differentiated tumors, hence enhancing the invasive

potential [2s],

In our investigation, E-cadherin immunostaining was observed in 62 percent of the
31 instances with membrane staining, with an upper score of 6-12, and in 38 percent of the
19 cases with membrane staining, with a lower score of 1-4. (Irregular expression). In a
study conducted by Dobritoiu et al., 201 629 of the samples analyzed had an E-cadherin
immunoreaction (2019). Rossi et al., 2019 21 discovered that 42.2 percent of individuals
with stomach cancer had abnormal E-cadherin expression (as reported by Rossi et al., 2019
[21]). Antibodies with varying specificities may produce variable results. You may observe

that the findings vary depending on the number of patients included in the experiment.

Prior to this study, we noticed no correlation between tumor location and abnormal

E-cadherin expression, which Piccolo et al. (2020) 221 3150 detected.
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According to the WHO, there is a high link between E-cadherin expression and
histologic changes and stages of gastric cancer. Low-grade variations had a significantly
higher relative prevalence of low-grade variants (such as well-differentiated tubular
adenocarcinoma and well-differentiated papillary carcinoma); moderately differentiated
(8%) and tubular adenocarcinoma were much more prevalent in low-grade variants (6
percent). E-cadherin expression is low in well-differentiated high-grade tumors such signet
ring carcinoma and low-grade malignant tumors like carcinoma in situ and low-grade

squamous carcinoma.

This study corroborated the findings of a 2017 study published in the journal
Histopathology, which demonstrated a substantial correlation E-cadherin expression and
histologic type and grade. In other words, well-differentiated and moderately differentiated
carcinomas expressed at a high level (27.1% and 17.1%, respectively), whereas poorly
differentiated carcinomas expressed at a low level (7.1 percent). These authors also
reported on the findings of Hamed et al., (2019) 231 and Kumar et al., ®* in a separate
study. Inactivation of E-cadherin may result in tumor cell separation due to the loss of

intercellular adhesion.

E-cadherin expression shows no statistically significant relationship with the invasion
depth observed in the current study. 74 percent of patients studied were in the T3 stage,
and 40% had low E-cadherin expression. Around one-fifth of cases are diagnosed at the T2
stage, with another quarter having low levels of E-cadherin. Additionally, roughly one-
quarter of cases are diagnosed at the T4 stage, with 40% of them expressing low levels of E-
cadherin. In agreement with Anbiaee et al., 1251 54.7% of their cases were advanced T stage

and 54.5 percent had aberrantly low E cadherin expression (2013). Schizas et al. (2017) 9]

and Kumar et al. (2021) 241 3lso0 confirmed similar findings. Torabizadeh et al. (2017) (6]

conducted another study on E-cadherin expression and tumor stage.

In 75% of patients with distant metastases, E-cadherin expression was shown to be
abnormal. Additionally, there was a high correlation between aberrant low expression and
vascular invasion, as 66.6 percent of patients displayed aberrant low expression. Schizas et
al., (2017) ™ and Torabizadeh et al., (2017) ® observed no significant relationships
between abnormal E-cadherin expression and distant metastases. Several previous studies
have discovered significant links between decreased E-cadherin expression and metastasis
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(as in studies conducted by Saad et al., 2010 [26], and Chu et al., (2008) 7] These differences
are most likely the result of patients receiving insufficient follow-up time (Torabizadeh et al.,

2017) .

Variations in TNM staging may be due to variances in ethnic populations, a small
number of patients investigated, or different E-cadherin testing procedures. To be clear,
these findings underscore the intricacy of gastric carcinogenesis, which may be triggered by
a variety of different etiologies, including genetic defects in a variety of genes or pathways.

Larger studies are necessary to evaluate several routes in a single or multiple trials (23],

The HER2 proto-oncogene codes for a transmembrane tyrosine kinase receptor that
is located on the long arm of the 17th chromosome. According to some scientists, HER2 has
a key role in tumor formation because it affects cell proliferation, apoptosis, adhesion,

migration, angiogenesis, and differentiation.

Four (8%) of the 50 individuals analyzed had a positive HER2 score, while 46 (92%)
had a negative HER2 score (0). In a 2017 study co-authored by Ishaky et al., (2017) 28] three
out of thirty (10%) HER2-positive breast cancer cases were detected. Motoshima et al.
discovered Her2 in 14.5 percent of the patients they investigated. In sum, 56 percent (n=38)
of the 68 individuals investigated by Roy et al., (2019) ?*' had HER2 positive test findings. In
a separate analysis, Panigrahi et al. (2020) B39 giscovered that 26.92 percent (21 cases) were
positive for Her2, 16.67 percent (13 cases) were equivocal, and 56.41 percent (44 cases)

were negative.

Overproduction of HER2 occurs in the majority of stomach carcinomas. Additionally,
the heterogeneity of HER2 within tumors in gastric cancer may contribute to this. The
ultimate result may be influenced by the primary antibody selected (monoclonal or
polyclonal). Third, the pathologist's knowledge, the grading system used, and visual

perception all play a role in HER2 assessment (Sukyna et al.,2021) (81,

Her2 expression was detected in 6.6 percent of male patients and 10% of female
patients in the current study but had no statistical significance. Phan et al. (2017) (31
discovered that 26.6 percent of male and 20.3 percent of female patients have HER2. Roy et
al. (2019) 9 confirmed that Her2 was positive in 66% of males and 36% of females with no

statistical significance. Positive incidences accounted for 5% of persons above the age of 50
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in our study. 27.2 percent of their patients aged 60 or older who tested positive for Her2
had no clinical significance. This study may account for the greater incidence of stomach

cancer in males and the elderly.

One of the 17 cases (11.8%) identified in the cardiac zone, one case (20%) out of ten
cases (20%) in the fundus, and one case (4.2%) out of 24 cases (4.2%) in the El-Gendi et al.,

(2015) % all concurred (2020).

HER2 was positive in one case (25 percent of well-differentiated tubular cancer
cases) and in three cases (30 percent of moderately differentiated tubular adenocarcinoma
cases) with a positive score of 3. However, HER2 was found to be negative in six of the
remaining instances (0). When it was observed that 47.6 percent of cases of moderately
differentiated adenocarcinoma were HER2 3+ positive, 36.8 percent of cases of well-
differentiated adenocarcinoma were HER2 3+ positive. Our findings differed with those of
Madani et al., (2015) [33], who reported that moderately and well-differentiated cases
(17.5%) were the most prevalent subtype of HER2-positive cases (11.7%). These findings
could be the result of a variety of factors, including different sample sizes and case

selection.

Of NO and N2 cases 10% and 3%, respectively, were positive for HER2 (3). Abd el
Salam et al. (2018) [ giscovered that HER2 was positive in nearly half of all patients with
NO, 55.2 percent of cases with N1, 55.2 percent of cases with N3, and 60% of cases with N4.
This investigation determined that there was no statistical significance. Mohapatra et al.
(2020) B34 confirmed our findings, reporting that 47.22 percent of patients with lymph node
metastases exhibited substantial Her2 positivity. This could be because the cases were

identified later in the disease's course when it may have been too late to intervene.

This study discovered that HER2 was present in around 10.5 percent of cases without
distant metastasis but was negative in all cases with distant metastasis. This was consistent
with Satala et al (2020).'s (18] finding that 11.8 percent of cases without distant metastasis
were HER2-positive, and 11.7 percent of those with distant metastasis were HER2-positive
(3). Motoshima et al. (2018) B3] detected this in 44% of cases with distant metastases. One
reason for the discrepancies is that they are due to differences in the presentation and

guantity of cases analyzed between researches.
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In terms of vascular invasion, 5.5 percent of patients demonstrated signs of vascular
emboli, while 9.4 percent did not. In a study, positive was detected in 24.6 percent of
individuals with vascular emboli and 24.5 percent of cases without vascular emboli. In
contrast to what Abd El Salam et al. (2018) 8 discovered, only 15% of individuals with

vascular emboli tested positive for HER2.

Three of the four patients with HER2 expression had normal E-cadherin expression.
Kandel et al. (2016) (36l similarly observed a high (normal) level of E-cadherin expression in
her2-positive tumor tissues. While it is believed that overexpression of HER2 promotes
tumor cell survival and proliferation, E-activity cadherin acts as an anti-invasive protein on
the epithelial membrane, limiting tumor growth. If we had to make a hypothesis, we may
suggest that HER2 amplification serves as a substitute for E-cadherin expression in the

creation of tumors, having a higher effect on tumor progression than E-cadherin inhibition.
Conclusion

Elevated E-cadherin expression is associated with tumors that exhibit aggressive
clinicopathologic characteristics. HER2 was expressed positively in low-grade variants, but
no correlation was established with clinical characteristics. E-cadherin and HER2 expression

have no discernible relationship.
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