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Abstract

Introduction: Breast cancer is a multifactorial disease, and steroid hormones,
especially estrogens and progesterone, are among the most important risk
factors. Some conditions such as pregnancy, early menarche, late age at first
full-term pregnancy, and use of oral contraceptive pills (OCPs), which increase
the risk of estrogen exposure, also increase the risk of breast cancer. This study
aimed to evaluate OCP use-related hormonal changes as a risk factor for breast
cancer in young women in Najaf.

Methods: This cross-sectional study was conducted on 75 breast cancer
patients and 25 healthy women between January and June 2021 at Al-Sader
Teaching Hospital and the Middle Euphrates Cancer Center in Najaf city, Iraq.
After obtaining written informed consent, the researchers drew 5 ml of venous
blood from each participant and analyzed the samples using the cobas® e 411
analyzer. Estrogen and progesterone serum levels were measured to evaluate
the relationship between the use of OCPs and breast cancer.

Results: The mean serum level of estrogen in breast cancer patients with and
without a history of OCP use (159.80 pg/ml 168.23 pg/ml, respectively) was
significantly higher compared with the control group (95.48 pg/ml). The mean
serum levels of progesterone in patients with and without a history of OCP use
were 4.9 and 4.12 pg/ml, respectively, which in users was higher than in the
control group (4.3 pg/ml, P =0.01).

Conclusion: This study found that using OCPs was associated with a higher
risk for breast cancer. This issue can be considered in health policies to control
breast cancer incidence.
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Introduction
Breast cancer is the most common cancer

in women and a major public health
problem, with about 2.3 million new
patients worldwide by 2020 (1). Estrogens
are thought to play a role in breast cancer
by stimulating the transcription of
hormone receptors that lead to cell
proliferation (2). Defining progesterone's
role in breast cancer isolation from other
hormones is challenging. Progesterone
receptor isoforms are mainly induced in
response to estrogen- mediated
transcriptional mechanisms but can also be
expressed independently (3).

The association between breast cancer
incidence and oral contraceptive pills
(OCPs), which mainly combine estrogen
and progesterone, has long been a concern,
and research findings are not conclusive.
The present study aimed to evaluate OCP-
related changes in serum estrogen and
progesterone levels as breast cancer risk
factors in Najaf city.

Material and Methods

This cross-sectional study was conducted
on 75 breast cancer patients and 25 healthy
women between January and June 2021 at
Al-Sader Teaching Hospital and the
Middle Euphrates Cancer Center in Najaf
city, Iraq. Inclusion criteria included a
person 's consent for participating in the

study and having pathologically confirmed
breast cancer. Healthy females with no
history of breast cancer or benign breast
disease were considered the control group.
Informed written consent was obtained
from all participants before the study.
Demographic data were collected using a
checklist. Five milliliters of venous blood
was drawn from each person to measure
serum estrogen and progesterone levels as
study outcomes. Samples collected were
assessed using the cobas® e 411 analyzer.
To compare serum hormone levels, we
divided breast cancer patients into two
categories of users and non-users of OCP.

ANOVA and post hoc tests assessed
between-group  differences in serum
hormone levels. Demographic variables
were compared between the two groups by
the chi-square test. The statistical
significance level of 0.05 was considered.

Results

This study evaluated 75 women with
untreated breast cancer with a recent
diagnosis and 25 healthy individuals. In
both groups, most women were 50-65
years old and married. In the group of
patients, the educational level of under
diploma (65.33%) and in the control group,
diploma and higher (68%) were more
frequent (Table 1).

Table 1: Demographic characteristics of participants and comparison between groups

Breast cancer group

Control group

Demographic variables N (%) N (%) P value

Single 14 (18.66) 7(28)
. 0.3

Marital status — ried 61 (81.34) 18 (72) 7
<40 28 (37.33) 7 (28)

Age 41-50 17 (22.67) 5 (20) 0.207
50-65 30 (40.00) 13 (52)
Under diploma 49 (65.33) 8(32)

Education level 0.01

ducation level . 1 oma and higher 26 (34.67) 17 (68)
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As shown in Table 2, mean serum estrogen
and progesterone levels across the study
groups were significantly  different
(P<0.05). Mean estrogen levels for OCP-
user breast cancer patients (159.8+10.7)
and non-OCP-user (168.234+9.45) patients
were higher compared with the control
group (95.48+8.46) (P=0.01 and P=0.03,
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respectively). There was a significant
difference in the mean progesterone level
only between patients who used OCP and
the control group (P=0.01) (Figure 1).
Mean estrogen and progesterone levels
were highest in the age group of 25 to 35
years and lowest in the age group of 56 to
65 (Table 3).

Table 2: Mean serum estrogen and progesterone levels and comparison among groups

Breast cancer

P valuest

Non-users of Users of Control P
Hormone Non-users Non-users  Users vs.
oCP OCP N=25 value User Control  Control
N=45 N=30 VS. users vSs. Lo 0 (1] 0
P * *
TOGESIETONe 4 191005 494003 434004 <005 0.61 0.03 0.01
(pg/ml)
Estrogen 168.23+9.45 159.8+10.7 9548+846 <0.05 0.23 0.03" 0.01°
(pg/ml)

1 Indicate the post hoc test

breast cancer patients who used OCP and the control group

Table 3: Mean serum levels of progesterone and estrogen in different age groups of breast cancer patients
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Progesterone (pg/ml) Estrogen (pg/ml)
A
St Mean + SD Mean + SD
25-35y 45+0.22 163.23 £12.23
36-45y 43 +0.15 154.12+10.4
46-55y 3.8+£0.45 149.5 £ 12.7
56-65 y 2.9+0.21 147.4+11.8
A B
180 159.8 5 4.9
160 ——
140 4.8 ————
120 46 —
100 —
80 4.4 4.3 __
L
o PN
40
20 4
0

"4 Serum estrogen level in the control
group

= Serum estrogen level in breast cancer

patients

. Serum progestern level in the control group

= Serum progesterone level in breast cancer
patients

Figure 1: Comparison of mean estrogen (A) and progesterone (B) levels between
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Discussion

The results showed that estrogen levels
were higher in breast cancer patients, both
in users, and non-users of OCPs, than in
the control group. Estrogen contributes to
tumorigenesis by  encouraging  cell
proliferation in the presence of mutations
or by raising the possibility of mutations
that govern mammary cell proliferation
and differentiation, which might play a
part in the progress of breast cancers.
Another proposed mechanism is estrogen
metabolism, which can produce oxidative
stress and contribute to the progression of
breast cancer (4). OCPs are a combination
of estrogen and progesterone that may
elevate estrogen levels and increase the
cancer (5). A study
determined that breast cancer risk was
higher by 1.19 times in the users of OCPs,
and that the risk was higher for women
who had given birth compared with
nulliparous women (6). Factors like
physical activity and BMI can modify the
risk of breast cancer related to using OCPs;

risk of breast

hence, providing medical and nutritional
counseling and lifestyle modifications to
decrease the risk of breast cancer before
prescription OCPs is advised.

In this study,
progesterone level was significantly higher
in breast cancer patients who used OCPs
than in the control group (P=0.01).

we found that serum

Another study of 405 breast cancer patients
and 495 healthy people indicated that the
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