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Abstract:

Back ground: Breast cancer is the most commonly diagnosed cancer in women and the second
leading cause of cancer-related death in women. HER2 is a transmembrane receptor with tyrosine
kinase. It belongs to a family of four receptors (EGFR/HER1, HER2, HER3, HER4) that are
involved in regulating cell growth, survival and differentiation. Structural studies revealed that
HER?2 is always in an active conformation and ready to interact with the ligand-activated HER
receptors, before the advent of HER2-directed therapies, this increased level of HER2 was
associated with high recurrence rates and increased mortality in patients with node-positive and
node-negative disease.Aim of study: To calculate the incidence of human epidermal growth factor
receptor 2 positive results in addition to its relation to estrogen receptor and progesterone
receptor results in breast cancer cases in AL-Yarmouk teaching hospital and compare our results to
regional and international results. Patients and Methods: Analysis of a prospectively collected
clinical database was performed. We included 40 patients who had mastectomy for stage one to
stage three breast cancer cases, from October 2018 to October 2019, where by complete receptor
information were done. Fluorescence in Situ Hybridization test had been requested. The
corresponding H&E-stained slides from all cases were reviewed. Unstained tissue sections
containing tumor, as well as adjacent normal breast parenchyma when possible and corresponding
to those used for the Fluorescence In Situ Hybridization test were selected from each case for
immunohistochemical staining, comparison with regional and international results was
done.Results: Total number of cases collected was 40 cases of breast cancer; they were
investigated for human epidermal growth factor receptors 2 in addition to estrogen and
progesterone receptors. Age of the patients ranged from 30 to 69 years (mean, 49.27 years). HER2/
neu positive cases were (8) (20%) of cases, and negative cases were (32) (80%), in addition to a
statically significant relation to ER and PR receptor results. Conclusion: The incidence of human

epidermal growth factor receptors 2 positive at AL-Yarmouk teaching hospital was 20%, estrogen
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receptors \ progesterone receptors positive was (57.5%) and the relation between these receptors
was statistically significant.

Key words: Breast cancer receptors HER2/neu, ER and PR.

Introduction:

Breast cancer is the most commonly diagnosed cancer in women and the second leading cause
of cancer-related death in women ®.Over the last few decades there have been outstanding
advances in breast cancer management leading to earlier detection of disease and the development
of more effective treatments resulting in significant declines in breast cancer deaths and improved
outcomes for women living with the disease.

Breast cancer is no longer seen as a single disease but rather a multifaceted disease comprised
of distinct biological subtypes with diverse natural history, presenting a varied spectrum of
clinical, pathologic and molecular features with different prognostic and therapeutic
implications.Consensus regarding the definitive prognostic/predictive analysis has yet to be
reached, but significant progress continues to be made in the ongoing search for a specific,
rigorous and reproducible method of identifying successful treatment algorithms utilizing
biological markers.®

Breast cancer is a diverse disease with different histological tumor subtypes that can be
further characterized on the basis of specific markers. The most commonly examined
immunohistochemical markers are estrogen receptor (ER), progesterone receptor (PR), and human
epidermal group factor receptor 2 (HER2) .

HERZ2 is a tyrosine kinase member of the epidermal growth factor receptor (EGFR) family and
HER2 gene is located on the long arm of chromosome 17 (17912-21.32). HERZ2protein is
activated upon receptor dimerization that causes autophosphorylation and subsequent downstream
signaling ®®. HER2 positive status of breast cancer patients is assessed by the HER2 protein over
expression or HER2 gene amplification. HER2 protein expression is examined using bright field
HER2 immunohistochemistry (IHC) with 3,30diaminobenzidine (DAB) detection and HER2 gene
level is evaluated by HER2 in situ hybridization (ISH) methods, utilizing various detection
approaches such as dual color fluorescent ISH (FISH), chromogenic ISH (CISH), silver ISH
(SISH), and dual color ISH (DISH) ®. Recently, the gene-protein assay (GPA) has been
introduced as a new method for simultaneous evaluation of HER2 IHC and HER2 DISH assays in
a single tissue section, allowing pathologists to examine both HER2 protein and HER2 gene

statuses simultaneously at the single cell level. HERZ2 intra tumoral heterogeneity in breast cancer
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can be detected effectively by the concurrent observations of HER2 IHC and DISH results in
breast cancer ©).

Over expression of HER2 occurs in approximately 15% to 20% of breast cancer and
associated with poor prognosis 9.

A HER2-positive cancer cell has approximately two million HER2 proteins on its surface,
around 100 times more than a normal cell.*? This HER2 overexpression causes cells to grow and
divide more rapidly. Pairing of HER proteins (also called dimerization) is a vital step in the
signaling pathway that leads to cancer cell growth. Signals to encourage the cancer cell to grow
and multiply.HER2 homo dimerization or hetero dimerization with other HER family members
leads to the activation of downstream signaling pathways that regulate cell growth and survival ?
so In the past, patients with HER2-positive breast cancer were expected to have worse survival
outcomes than people with HER2-negative disease. Over the past 15 years, significant progress has
been made, and today people with HER2-positive breast cancer treated with HER2-targeted
medicines now typically experience better outcomes than people with HER2-negative disease.
There is currently no cure for advanced HER2-positive breast cancer. Despite improvements in
patient outcomes achieved in recent years, 50 percent of people with advanced disease who are
treated with the current standard of care will see their disease progress within 18 months. 4
Additional treatment options are, therefore, urgently needed for people with advanced HER2-
positive breast cancer. *

The humanized trastuzumab binds subdomain IV of the HER2 extracellular domain (ECD).
Reported mechanisms of action of trastuzumab include inhibition of HER2 ECD shedding,
disruption of downstream signal transduction and mediation of antibody-dependent cell-mediated

(16)

cytotoxicity . Trastuzumab improves clinical outcomes when used with chemotherapy in

patients with HER2-positive breast cancer 7%,

Expression of the estrogen receptor (ER), progesterone receptor (PR) and Her2/neu conventionally
determines the therapeutic response and general disease prognosis of primary breast cancer ¢°2.
Both ER and PR receptors are expressed in approximately 80% of breast hormone-sensitive tumors
and associated with a more favorable prognosis and are followed up with endocrine anti-tumor
treatments, such as tamoxifen and aromatase inhibitors, which target the ER.

Tumors with over expressed Her2 are targeted by trastuzumab, which blocks the human
epidermal growth factor receptor. In contrast, basal like-breast cancer expresses none of the three
breast cancer markers (ER, PR and Her2) and is associated with a poorer prognosis since it is
treated with conventional and moderately successful chemotherapies.

Aim of study: To calculate the incidence of human epidermal growth factor receptor 2 positive
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results in addition to its relation to estrogen receptor and progesterone receptor results in breast
cancer cases in AL-Yarmouk teaching hospital.

Patients and methods:

A prospective study which was done at AL-Yarmouk teaching hospital where by 40 cases of
modified radical mastectomies were enrolled for the period from October 2019 to October 2020,
the cases were confirmed by the triple assessment in breast clinic and excisional biopsy operations,
all the samples were sent to a single laboratory and examined by the same histopathologist and the
results collected and analyzed according to the age, stage, grade, and HER2\neu, ER and PR
receptors results.

Case Selection the study material consisted of specimens from 40 consecutive cases of
invasive breast carcinoma diagnosed at or referred to AL Yarmouk teaching hospital (breast clinic)
in which archival material was available and the Fluorescence In Situ Hybridization test had been
requested. The corresponding H&E-stained slides from all cases were reviewed. Unstained tissue
sections containing tumor, as well as adjacent normal breast parenchyma when possible and
corresponding to those used for the FISH test, were selected from each case for
immunohistochemical staining.

The slides were evaluated for HER-2/neu gene copy number using an epifluorescence
microscope.The immunoperoxidase staining was done. Over expression of HER-2/neu was defined
as positive membranous staining in more than 10% of the neoplastic cells. Partial or incomplete,
weak to moderate, and moderate to strong membranous staining in more than 10% of the tumor
cells were scored as 1+ (negative), 2+ (weak positive), and 3+ (strong positive), respectively.
Borderline cases 2+ were considered to be equivocal or indeterminate.

All enrolled cases were females, no exclusion criteria.
Statistical analysis was done P value was calculated by Chi square test was used to test statistical
significance. P. value< 0.05 was considered statistically significant. SPSS version 23 was used for

statistical analysis.
Results:

The age of the patients at diagnosis ranged from 30 to 69 years (mean, 49.27 years) and the
stander deviation was (18.7) . HER2/ neu positive results were (8), (20%) of total cases and

negative results were (32),(80%) of total cases and the P-value was 0.7 as shown in (table 1).

Table (1): Distribution of HER2/neu (+ve&-ve) results relative to the age of patient:
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Age (years) HER2\neu+ve HER2\neu-ve Total
30-39 0 (0%) 3 (7.5%) 3 (7.5%)
40-49 3 (7.5%) 9 (22.5%) 12 (30%)
50-59 3 (7.5%) 14 (35%) 17 (42.5%)
60-69 2 (5%) 6 (15%) 8 (20%)
total 8 (20%0) 32 (80%0) 40 (100%0)

There is no significant statistical relationship between the age and human epidermal growth

factor positivity.

Disease stage according to TNM staging system varied from stage (0) to Il , stage 0 was 1

case, stage | was 19 cases , stage Il was 18 cases and stage Il was 2 cases, P.value 0.1 and the

distribution of HER2/neu receptors according to the disease stages shown in the( table 2).

Table (2): Distribution of HER2/neu results relative to the stage of the disease:

Stage HER2\neu+ve HER2\neu-ve Total
0 1 (2.5%) 0 (0%) 1 (2.5%)
[ 1(2.5%) 18(45%) 19 (47.5%)
T 5 (12.5%) 13 (32.5%) 18 (45%)
10 1 (2.5%) 1 (2.5%) 2 (5%)
Total 8 (20%) 32 (80%) 40 (100%0)

There is no significant statistical relationship between the TNM stage and human epidermal

growth factor positivity.

Disease grade varied from grade | to Ill, grade | was 2 negative cases, grade Il was 22 cases

and grade 111 was 16 cases, P.value 0.3 and the distribution of HER2/neu receptors according to the
disease grade is shown in the (table 3).

Table (3): Distribution of HER2/neu results relative to the grade of the disease:

Grade HER2\neu+ve HER2\neu-ve Total
| 0 (0%) 2 (5%) 2 (5%)
T 3 (7.5%) 19 (47.5%) 22 (55%)
" 5 (12.5%) 11 (27.5%) 16 (40%)
total 8 (20%) 32 (80%0) 40(100%)
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There is no significant statistical relationship between the grade of cancer and human
epidermal growth factor positivity.

Estrogen and progesterone receptors results were investigated relative to HER2/neu results
and ER/PR+ve results was 23 cases and ER/PR-ve was 17 cases, P-value (0.03) and the
distribution of ER/PR receptors relative to the HER2/neu were shown in (table4):

Table (4): Distribution of HER2/neu results relative to ER/PR receptors results:

HER2\neu+ve HER2\neu-ve Total
ER\PR+ve 2 (5%) 21 (52.5%) 23 (57.5%)
ER\PR-ve 6 (15%) 11 (27.5%) 17 (42.5%)
Total 8 (20%) 32 (80%) 40 (100%)

There is a significant relationship between the estrogen receptor &progesterone receptor and
human epidermal growth factor result.
Discussion:

It is well established that 15-20 % of breast cancer patients are HER2 positive and it is
associated with poor prognosis of breast cancer patients. After the discovery of HER2 gene, the
significance of HER2 gene role was demonstrated by the correlation of overall survival and time to
relapse with the HER2 gene amplification in breast cancer. Additionally, the association of the
HER2 gene implications with the HER2 protein over expression was proved by
immunohistochemical and Western blotting analyses ®V

Regarding the age of the patients at diagnosis we found that it ranged from 30 to 69 years
(mean, 49.27 years). HER2/ neu +ve were (8) (20%) cases and —ve were (32) (80%), In another
study by Adedayo et al.,2008 in Marshfield Clinic Weston Center, they found Final analysis
included 1134 invasive breast cancer subjects identified in the Marshfield Clinic/St. Joseph’s
Hospital Cancer Registry from January 1, 1998 to June 30, 2005. The mean age of all subjects was
62.7 years. 116 (10.2%) were ER/PR+, Her2+, 781 (68.9%) were ER/PR+,Her2-, 85 (7.5%) were
ER/PR-,Her2+, and the remaining 152 (13.4%) were classified as triple negative®

Disease stage varied from stage (0) to (3), stage 0 was 1 case (2.5%), stage | was 19 cases
(47.5%), stage Il was 18 cases (45%) and stage Il was 2 cases (5%), In study by Azizun-Nisa et
al., 2008.Stratification of tumor size was performed in 3 groups, group 1(tumorsize<2cm), group 2
(2-5cms)and group 3(>5cms) in diameter.

The total number of group 1 tumors was 18 [9 (50%) ER positive; 8 (44.44%) each PR and Her-2
positive]. Of the group 2 tumors 26 (32.91%) were ER positive, 21 (26.58%) were PR positive and
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27 (34.18%) were HER-2 positive. Of the group 3 tumors 14 (26.42%) were ER positive, 9
(16.98%) were PR positive and 21 (39.62%) were HER-2 positive. ER expression in the HER-
2/neu positive, large sized tumors was significantly decreased compared with smaller tumors (ER
6.3% vs. 11.8) ?¥,

Regarding the disease grade the results varied from grade (1) to (3), grade | was 2 cases (5%),

grade 1l was 22 cases (55%) and grade I11 was 16 cases (40%), While in study by Azizun-Nisa et
al., 2008. the mean age of the patients was 48.3. The predominant morphology was infiltrating
ductal carcinoma (85.3%). The majority of the cases presented as grade Il (55.3%) lesions with
tumor necrosis (70%) and lymph node involvement (71.3%). ER and PR were positive in 32.7%
and 25.3% cases respectively. HER-2/neu was positive (3+) in24.7.%%
Estrogen and progesterone receptors positivity was investigated and ER/PR+ve was 23 cases
(57.5%) and ER/PR-ve was 17 cases (42.5%) , and the relation between ER\PR receptors and
HER2\neu receptors was significant (P. value (0.03) Azizun- Nisa et al., 2008. found ER positivity
was observed in 70% grade 1, 48.2% grade Il and 3.5% grade 11l carcinomas (p value <0.001).
Similarly PR positivity was observed in 70% grade I, 36.14% grade Il and 1.75% grade IlI
carcinomas (p value<0.001). HER-2 was positive in 1 (10%) case of grade | carcinoma, 31
(37.35%) cases of the grade Il carcinoma and 24 (42.11%) cases of grade Ill carcinoma. In the
HER-2/neu positive tumors, ER and PR expression in high grade tumors was significantly
decreased compared with intermediate grade tumors (ER 5.6% vs. 10.5; PR 0% vs5.3%).?)

In study by Lajos Pusztai et al., 2008 they found Two hundred five patients (23%) were
designated as having TNBC and 863 patients (77%) were designated as non- TNBC. Expression of
ER, PR, orHER-2 was observed in 645(58%), 524(47%), and 272 (24%) patients, respectively.
The mean age of patients with TNBC (48years) was slightly younger compared with non-TNBC
(50 years; P.002). ®¥
Conclusion:

The incidence of human epidermal growth factor receptors 2 positive results at AL-Yarmouk
teaching hospital was 20%, estrogen receptors \ progesterone receptors positive was (57.5%) and
the relation between these receptors was significant and the HER2neu incidence has no statistically

significant association with age or grade or stage of the disease.
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