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PROTEIN EXPRESSION OF ESTROGEN, PROGESTERONE,
AND HUMAN EPIDERMAL GROWTH FACTOR RECEPTORS
IN YOUNG IRAQI WOMEN WITH BREAST CANCER
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Breast cancer is currently evaluated by the presence of hormonal receptors in the tumor tissue, which
are among the most important prognostic and predictive markers used at present. The current study was con-
ducted in Thi-Qar Governorate (Iraq) on women aged 20-40 years who have breast cancer (BC), highlighting
the spread of this disease among young groups. The expression of estrogen (ER), progesterone (PR), and
human epidermal growth factor (Her2/neu) receptors in breast tissues using immunohistochemical analysis
was estimated. Breast tissue samples were collected from patients undergoing breast surgery and biopsy.
Formalin-fixed paraffin-embedded samples were divided into BC (80), and control (20) groups. The study
found that protein expression of both ER and PR was positive in 87.5% and negative in 12.5%, Her2/neu posi-
tive in 60% and negative in 40% of BC samples. The subtypes identified were luminal A (58.75%), luminal B
(31.25%), HER2-positive (6.25%), and triple-negative (3.75%) BC. The high percentage of luminal A molecular
subtype of BC is considered a good prognosis and treatable by anti-hormonal therapy.
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C ancer is a major health problem worldwide
and is the second leading cause of death
globally before the age of 70 years [1]. It is
responsible for approximately 9.6 million deaths in
2018, and this number is expected to rise to 24 mil-
lion by 2025 if the necessary and essential measures
are not taken to reduce the death rate, namely early
diagnosis, treatment and prevention of the disease
[2].

BC is a complex, multifaceted disease that
includes a large and diverse group of entities that
exhibit great variation in clinical, morphologic, and
molecular features. BC is considered a heterogene-
ous disease with distinct molecular and clinical phe-
notypes. It has a distinctive texture [3].

BC is currently evaluated by the presence of
hormonal receptors in the tumor tissue, which are
closely linked to the response to hormonal and
chemotherapy treatment and are among the most
important prognostic and predictive markers used at
present. (ER) and (PR) are intracellular steroid hor-
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mone receptors, and their expression is measured
using immunohistochemistry (IHC) stainings [4].
Molecular classification has become the best
standard for the complete characterization of BC.
BC is divided into five subtypes according to mo-
lecular expression profiles, and hormone receptor
(HR)-positive BC accounts for 60-80% of BC. These
subtypes include HER2 enriched, basal-like luminal
(luminal A and luminal B), and HER2 enriched [5].

Materials and Methods

Ethical consideration. The study was conducted
using ethical principles. It was done with patients'
verbal and analytical approval before subjects were
recruited for the study. The study protocol, subject
information, and consent form were reviewed and
approved by the institutional ethics committee (Put-
ting date as Ref: 542 dated 15-01-2023).

Collection of samples. The current study in-
cluded 80 formalin-fixed paraffin-embedded breast
tissue samples. The age range for both groups was
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between 20 and 40 years. Each step was performed
simultaneously for the control group alongside the
breast cancer group samples.

Tissue samples were collected from patients
undergoing breast surgery and biopsy at Al-Imam
Al-Hussein Teaching Hospital. The collection period
extended from February 2023 to July 2023.

The current study was designed to investigate
the expression of ER and PR, as well as human epi-
dermal growth factor receptors, in tissue samples
from breast cancer patients (malignant tumors). This
was done using the IHC technique to detect the role
of these HR by comparing patients with malignant
tumors to patients with benign breast tumors. The
ER/PR pharmDx kit provided by Dako (Denmark)
was used.

The IHC technique was followed according to
[6].

The slides were examined using a compound
light microscope of German origin, Leica ICC50,

under different magnification powers (100X, 200X,
400X). The histopathological changes resulting from
the use of ER, PR, and Her2/neu biomarkers were
identified and then captured using a camera con-
nected to the microscope.

Results

ER expression. The results showed that (70)
women (87.5%) were positive for the expression of
ER, as shown in Fig. 1 (A, B) ; on the other hand, (10)
cases of patients (12.5%) were considered negative
for the expression of ER, as shown in Fig. 1 ©.

PR expression. The results of the current study
showed that 70 women were positive for the expres-
sion of PR receptors (87.5%) (Fig. 2, A), while an-
other 10 patients were negative for the progesterone
receptor, as a percentage of (12.5%) (Fig. 2, B).

The distribution of cases of patients with breast
cancer according to the IHC expression of both ER
and PR into four groups was as follows: ER+ PR+,

Fig. 1. Section of breast carcinoma shows IHC stain for ER with strong nuclear A) positivity in tumor cell
(100x 400x. B) IHC stain for ER+ with strong nuclear positivity in tumor cell (100x 400x. C) negative IHC

stain for ER- 100x 400x
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Fig. 2. Section of breast carcinoma shows IHC for PR with strong nuclear A) positivity in tumor cell (100x

400x. B) negative IHC stain for (ER- 200x 400x)
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ER+PR-, ER-PR+, ER-PR-), and the numbers and
percentages of the current study samples were as fol-
lows: Next (ER+PR+) - 64 cases (80%), and ER+PR-
6 cases (7.5%). As for ER-PR+, there were only 6
cases (7.5%) as well as ER-PR- 4 cases, only (5%) of
female patients (Table 1).

HER2 neu expression. The result of the human
hormone Neu Her-2 showed 48 positive cases (60%)
(Fig. 3, A, B), and 32 negative cases, meaning (40%)
(Fig. 3, C).

Distribution of young female patients with
breast cancer according to the molecular subtypes

The results of the current study showed that 47
cases were diagnosed as luminal A subtype, mean-
ing that they were ER and PR positive and HER2/
neu negative (59%), and 25 cases were diagnosed as
luminal B subtype. For estrogen, progesterone, and
human epidermal protein receptors, at a rate of 31%,
and 5 cases were diagnosed as HER2 (HR-/HER2+),
meaning that they were ER and PR negative and
HER2/neu positive, which was at a rate of 6%. As
for triple negative cancer, the number of cases was
only 3, with a rate of 4% (Table 2 and Fig. 4).

Distribution of young female patients with
breast cancer according to family history of the
disease. The results of the current study showed
that 13 patients with breast cancer, or 16.25%, had
a family history of the disease. And 67 patients, or
83.75%, had no family history of disease (Table 3).

Distribution of patients with breast cancer to
residential areas. It was found in the current study
that the majority of young female patients with

Table 1. ERand PR expression

Tissue Patients | The percentage %
receptors
ER+PR+ 64 80
ER+PR- 6 1.5
ER-PR+ 6 15
ER-PR- 4 5
Total 80 100

breast cancer were residents of urban areas (44), i.e.
(55%), while the number of female patients living
in countryside areas was (36), their percentage was
lower and estimated at (45%) (Table 4).

Discussion

The evaluation of HR status in recent studies
determined that ER and PR positive tumors were
predominant. These results correspond to other
studies that showed the same expression of ER and
PR receptors in BC patients either in Irag or other
countries [7-9].

The reason may be attributed to the occurrence
of genetic mutations that lead to the presence of a
large number of HR. They become more active and
sensitive to reception, thus losing control and normal
growth and inhibiting tumor suppressor genes,

The recent study also showed a higher percenta-
ge of Her2/neu positivity than negativity, which was
60% and 40%, respectively. And as previous studies
have shown, overexpression of Her-2neu receptors

Fig. 3. Sections of breast carcinoma show IHC stain for HER2 neu with strong nuclear A) positivity in tumor
cell (100x 400x. B) IHC stain for HER neu with strong nuclear positivity in tumor cell (100x 400x. C) negative

IHC stain for HER neu 400x
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Table 2. Distribution of young female patients
with breast cancer according to the molecular clas-
sification of the disease (subtypes)

Type of product | Patients The peor/gentage
Luminal A HR+/ 47 59
HER2-

Luminal B HR+/ 25 31
HER2+

HER2(HR-/HER2+) 5 6
Triple negative 3 4
(HR-/HER2-)

Total 80 100

Table 3. Distribution of young female patients
with breast cancer according to family history of the
disease

B Luminal A HR+/HER2-
B Luminal B HR+/HER2+

[ HER2(HR-/HER2+)
M Tripl negative (HR-/HER2-)

Fig. 4. Molecular classification of BC subtypes

Table 4. Distribution of patients with breast can-
cer to residential areas

. . . The percentage
Family history | Patients | The percentage % Residential areas | Patients P % ’
Positive 13 16.25 Urban 44 55
Negative 67 83.75 Countryside 36 45
Total 80 100 Total 80 100

causes the growth of breast cells to divide uncon-
trolled, and this is a type of steroid receptor. This
type of protein is related to cell division and growth,
and excessive levels of it mean that the cells grow
and spread quickly, which leads to the spread of can-
cer cells faster.

This agrees with studies that showed the over-
expression of the Her-2/neu receptor in BC patients
[20].

The results of the current study showed that
55% of patients were from urban areas in Thi Qar
Governorate that are more polluted and may be as-
sociated with a higher rate of viral infections; this
result is similar to the researchers’ results [11]

The current study revealed that there is no
strong connection between patients with breast can-
cer and their family history, as the percentage of
women with breast cancer who have a family his-
tory of the disease was only 16.25%. In comparison,
the percentage of those with no family history of the
disease was 83.75%. These results may indicate that
environmental factors, pollutants, and unhealthy
habits have a cause. It affects the incidence of cancer

more than genetics. We noticed that our study is con-
sistent with what the researcher obtained [12].

The percentage of those who had a family his-
tory of the disease was 36.47%, while the percentage
of female patients who had no family history was
63.52%.

The high percentage of molecular subtype of
BC was luminal A, which is considered a good prog-
nosis and good prognosis and treatable by anti-hor-
monal therapy. This study supports the concept that
it can be valuable biomarkers (ER, PR, HER2) to
evaluate BC development and a target for BC treat-
ment. However, more studies are needed to evaluate
the level of these parameters with a larger sample
size and in other regions, including northern and
central Irag.

Conclusions. The spread of breast cancer in
young women in Thi Qar Governorate raises con-
cern due to the large numbers collected in a short
period of time, and these results can predict and
give warning and the fate of this dangerous cancer,
especially in the young age group that may live a
long period after the cancer is diagnosed. So, the
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high percentage of molecular classification of breast
cancer was luminal A, which is considered a good
prognosis and treatable by anti-hormonal therapy. A
low percentage was triple negative (basal-like) con-
sidered a poor prognosis.
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Hapa3si pak monounoi 3a5103u (M3) OLIiHIOIOTh
3a HasgBHICTIO PEIENTOPIB TOPMOHIB Y MYXJIMHHIN
TKaHWHI, K1 € OMHUMH 3 HAWBaXKIJIUBIIITUX TTPOTHO-
cTuyHUX MapkepiB. Lle mocmimxenns Oymo mpose-
nero y nposinmii di-Kap (Ipax) cepen mamieHTOK
BikoMm 20-40 pokiB, XBopux Ha pak M3, i3 MeToI0
MPUBEPHEHHST yBaru J0 NOMIMPEHOCTI IBOTO 3a-
XBOPIOBAHHSI CEpell MOJOAUX >KiHOK. OIiHIOBAIH
eKcripecito  perentopiB ectporeny (ER), mpore-
crepony (PR) Ta emigepmanbHOro akTopa pocTy
moguan (Her2/neu) y Tkanmaax M3 3a momomo-
rol0 IMYHOTICTOXIMIYHOTO aHaJi3y. 3pa3ku TKaHUH
MOJIOYHOI 3aJi03u OyJM OTpUMaHi BiJl TMAaIli€HTOK
(80), micns Bumanenus M3 Ta Oiorcii, KOHTpoOJIEM
Oymu 3pa3ku Bijg marieHToK (20) i3 moOposSKiICHUMH
nyxiauHamu M3. Tlokazano, mo ekcrpecis ER i PR
OyJia MO3UTUBHOIO Y 87,5% BHUMAIKIB 1 HETaTUBHOIO
y 12,5%, excnpecis Her2/neu Oyia MO3UTHBHOIO
y 60% 1 neratuBHow y 40% 3paskiB PM3. Bcra-
HOBJIGHO TaKl MATHNH paky M3: mroMiHaIbHHUI
A (58,75%), mrominameamit B (31,25%), HER2-
Mo3uTUBHUU  (6,25%) 1 TOTpiliHO-HEraTUBHUI
(3,75%). Bucoku# BiACOTOK JIOMiHAJIBLHOIO A
migTUny paky M3 BBaKa€ThCsl MO3UTUBHUM IIPO-
TCHO30M 1 JI0Ope MiJJA€EThCS JIIKYBAHHIO aHTUTOP-
MOHAJIBHOKO TEpAIIi€ro.
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KnmodoBi cmoBa: pak MOJIOYHOI 3aJ103H,
IMYHOTICTOX1Misl, PeLeNITOPU, ECTPOreH, MPOrecTe-
POH, emifepMatbHuil GaKTOp POCTY JTIOAHHH.
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