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ABSTRACT

Background: The purpose of the study is to investigate hormonal risk factors and their impact on the development of
this cancer.

Methods: This is a case-control study conducted at the Mohammed VI Centre for Cancer Treatment in Casablanca.
Results: The average age of the patients is 50.43 years with a standard deviation of 11.21. Exposure to endogenous
estrogens appears to have an impact on the occurrence of breast cancer in the population. The early age of menarche
in patients is on average 13.31+1.69 years compared to 13.65+1.54 years in controls, with a significant difference (p =
0.01). Parity is on average 2.54 children in cases versus 2.94 in controls with a significant difference (p = 0.02).
Regarding the distribution of the cumulative duration of breastfeeding, 19.3% of patients compared to 12.3% of
controls breastfed their children for less than one year; 80.7% of cases compared to 87.7% of controls breastfed their
children for more than one year (OR=0.58; 95% CI: 0.35 - 0.97; P trend=0.03). In addition, hypovitaminosis D was
noted in 2.3% of patients compared to 0.3% of controls with OR=7.14; 95% CI: 0.87 - 58.39; P trend=0.06. In
addition, the supply of exogenous estrogen would also be incriminated. The risk of breast cancer appears to be
influenced mainly by oral contraceptive use, which was found in 60% of cases vs. 41.3% of controls with OR=2.07;
95% Cl: 1.50 - 2.86; P trend=0.0001.

Conclusions: The results highlighted that breast cancer risk is highly dependent on early and prolonged exposure to
estrogenic impregnation. This effect would be modulated by ovarian activity, puberty or menopause age, parity and
breastfeeding.

Keywords: Breast cancer, Case-control study, Hormonal factors, Hypovitaminosis D, History of hormone therapy,
Morocco

INTRODUCTION highly lethal disease remains uncertain, it has been

Breast cancer is the leading women's cancer in the world
and in Morocco. According to the RCGC, its incidence is
gradually increasing from 35 per 100,000 in 2004 to 43.5
per 100,000 in 2012.%? Although the etiology of this

established that one of the most powerful predictors of
breast cancer risk in women is age, family history of the
disease and genetic factors such as mutations in the
BRCAl1 and BRCA2 genes. Other well-established
factors that increase breast cancer risk include hormonal
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and reproductive factors; lifestyle factors, linked to toxic
habits, eating habits. The objective of the work is to
investigate the hormonal and reproductive risk factors
that may predispose women to breast cancer.

METHODS

This is a case-control study conducted at the Mohammed
VI Centre for the treatment of cancers at the IBN
ROCHD Hospital Centre in Casablanca. Participants are
asked for prior informed consent to participate in the
study. Popularized explanations are given to each of them
about the research goals and the interest of the study.

The cases of breast cancer that were treated in the centre
were included in the study from January 1, 2015 to
December 31, 2016. The same number of controls free of
any cancer disease was included among the patients
admitted to the dermatology and ophthalmology
consultations at the Ibn Rochd Casablanca University
Hospital. Cases were matched to age controls, using age
at diagnosis for cases and age at interview for controls.
Data collection was done prospectively using a

standardized questionnaire with several demographic data
items including age at diagnosis, marital status, birth
history, breastfeeding history, menopausal status, medical
history and history of hormone therapy use.

Data entry was performed by Microsoft office Excel
(2007) and variable analysis by Epi Info and R software.
The study of the difference between cases and controls
was evaluated by the chi-square test. The test is
considered significant when p < 0.05. The association
study between cases and controls for the different factors:
Odds ratios (OR) and 95% confidence intervals (CI) were
calculated using binary logistic regression analysis.

RESULTS

During the study period, a total of 305 newly diagnosed
and managed breast cancer cases were included at the
Mohammed VI Centre for Cancer Treatment, and 305
controls free of any cancer disease. Cases and controls
are age-matched. The results regarding the age and
medical history of the study population are presented in
Table 1.

Table 1: Age, marital status and medical history of cases and controls.

The average age 50.43+11.21

Marital status

Single 52 (17) 41 (13.4)
Married 170 (55.7) 198 (64.9)
Widow 44 (14.4) 42 (13.8)
Divorced 39 (12.8) 24 (7.9)
Diabetes

No 271 (88.9) 264 (86.6)
Yes 34 (11.2) 41 (13.4)
Hormonal disorders

No 294 (96.4) 300 (98.4)
Yes 11 (3.6) 5 (1.6)
Hypovitaminosis D

No 298 (97.7) 304 (99.7)
Yes 7 (2.3) 1(0.3)

The average age of all patients is 50.43 years, with a
standard deviation of 11.21 years with extremes ranging
from 23 to 95 years. Regarding marital status 55.7% of
our patients were married versus 64.9% of controls, 17%
of cases were single versus 13.4% of controls and 14.4%
of cases were widowed versus 13.8% of controls with
(OR=0.64 ; 95% CI: 0.42 - 1.07 ; P trend = 0.09). Among
the women interviewed, 11.1% of cases are diabetic vs.
13.4% of controls and 3.6% of patients were followed for
a hormonal disorder vs. 1.6% of controls.

Concerning hypovitaminosis D, it is present in 2.3% of
patients compared to 0.3% of controls, no association has
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0.67 0.42-1.07 0.09
0.82 0.45-1.48

1.28 0.66 - 2.46

1 0.38
0.80 049-131

1 0.13
2.24 0.77 - 6.54

1 0.06
7.14 0.87 - 58.39

been found between diabetes, hormonal disorder,
hypovitaminosis D and breast cancer risk, with
respectively (OR = 0.8 ; 95% CI : 0.49 - 1.31; P trend =
0.38); (OR =2.24; 95% CI: 0.77 - 6.54; P trend = 0.13);
(OR =7.14; 95% CI: 0.87 - 58.39; P trend = 0.06).

Gyneco-obstetrical history:

The data collected, particularly on gynaeco-obstetrical
history, are shown in Table 2. In the study population, the
average age of first pregnancy is 23.66 years for cases
versus 24.35 years for controls, with an insignificant p (p
= 0.2). Parity is on average 2.54 children in cases vs. 2.94
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in controls with a significant difference (p = 0.02). 26.9%
of women with cancer are nulliparous compared to 20%
of controls. Thus, parity seems to be a protective factor
against the occurrence of breast cancer with OR = 0.68;
95% CI: 0.46 - 0.99; P trend = 0.04. At the same time,
25.6% of the breast cancer cases had 1 to 2 children
compared to 24.6% of controls and 47.5% of cases had

more than two children compared to 55.4% of controls.
Indeed, multiparity seems to be a protective factor against
the occurrence of breast cancer with OR = 0.63; 95% ClI:
0.42 - 0.95; P trend = 0.02. In the results, among
multiparous women, 96.4% of cases breastfed their
children vs. 92.6% of controls with OR =0.46; 95% CI:
0.19 - 1.09; P trend = 0.08.

Table 2: Gyneco-obstetrical history of patients and controls.

Average number of pregnancies 3.13+£2.62
Pregnancy distribution

No pregnancies 71 (23.3)
1 to 2 pregnancies 65 (21.3)
More than 2 pregnancies 169 (55.4)
Average age of 1st pregnancy 23.66+5.97
Average number of children 2.54+2.20
Parity frequency

No 82 (26.9)
Yes 223 (73.1)
Distribution of parity

No children 82 (26.9)
1 to 2 children 78 (25.6)
More than 2 children 145 (47.5)
Frequency of breastfeeding

No 8 (3.6)
Yes 215 (96.4)
Distribution of breastfeeding time

Less than one year of breastfeeding 43 (19.3)
More than one year of breastfeeding 180 (80.7)

Regarding the distribution of the cumulative duration of
breastfeeding, we noted that 19.3% of patients had
breastfed their children for less than one year compared
to 12.3% of controls; 80.7% of cases vs. 87.7% of
controls breastfed their children for more than one year.
Indeed, the cumulative duration of breastfeeding of more
than one year seems to be a protective factor against the
occurrence of breast cancer with OR = 0.58; 95% CI:
0.35-0.97; p trend = 0.03.

History of hormone therapy use

Data on hormone treatment use and menopausal status in
patients and controls are shown in Table 3. The age of the
menarche is on average 13.31+1.69 years for patients
compared to 13.65+1.54 years for controls, with a
significant difference (p = 0.01). The mean age of onset
of menopause was 49.86+5.11 years for cases vs.
49.34+3.63 years for controls, with an insignificant p
(p=0.2). More than half of our patients are menopausal
with a proportion of 56.1%, followed by patients with
pre-menopausal status with a proportion of 37.4% and
finally patients with peri-menopausal status with a
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3.65+2.75 0.01
59 (19.3) 1

55 (18) 0.98 0.59 - 1.61 0.13
191 (62.6) 0.73 0.49 - 1.10

24.35+5 87 0.2
2.94+2.24 0.02
61 (20) 1 0.04
244 (80) 0.68 0.46 - 0.99

61 (20) 1

75 (24.6) 0.77 0.48 - 1.22 0.02
169 (55.4) 0.63 0.42 - 0.95

18 (7.4) 1 0.08
226 (92.6) 0.46 0.19 - 1.09

30 (12.3) 1 0.03
214 (87.7) 0.58 0.35-0.97

proportion of 6.6%. The distribution of controls by
menopausal status follows the same trend as the cases,
with respectively 55.4%; 39%; 5.6% and OR =1.22; 95%
Cl: 0.62 - 2.46; P trend = 0.56. In addition, oral
contraceptive use was found in 60% of cases vs. 41.3% of
controls, with OR = 2.07; 95% CI: 1.50 - 2.86; P trend =
0.0001. 62.3% of patients had used oral contraceptives
for more than 5 years vs. 54% of controls with OR =
1.40; 95% CI: 0.88 - 2.23; p trend = 0.14.

As for other medical history data for the study
population, follow-up of hormone replacement therapy
(HRT) or breast mastosis treatment was low in patients,
with 3.3% of cases vs. 2% of controls with OR =1.68;
95% CI: 0.60 - 4.70; P trend = 0.3 and 3.6% of cases vs.
1.6% of controls with OR = 2.24; 95% CI: 0.77 - 6.54; P
trend = 0.1. Similarly, 8.5% of cases were followed for
cycle irregularity treatment compared to 4.6% of controls
with OR =1.93; 95% CI: 0.99 - 3.78; P trend = 0.05.
Thus, no association has been found between hormone
treatments outside oral contraceptives and breast cancer
risk. In contrast, 10.8% of patients were treated with
ovulation inducers compared to 4.9% of controls with OR
=2.34; 95% CI: 1.24 - 4.41; P trend = 0.008
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Table 3: History of hormone therapy use and menopausal status in patients and controls.

Menopausal status

Pre-menopausal 114 (37.4)
Perimenopausal 20 (6.6)
Post-menopausal 171 (56.1)
The average age at menarche 13.31£1.69
The average age at menopause 49.8615.11
Hormone replacement therapy

No 295 (96.7)
Yes 10 (3.3)
Ovulation inducers

No 272 (89.2)
Yes 33 (10.8)
Treatment of cycle irregularity

No 279 (91.5)
Yes 26 (8.5)
Treatment of breast mastosis

No 294 (96.4)
Yes 11 (3.6)
Oral Contraception (OC)

No 122 (40)
Yes 183 (60)
Distribution of the duration of CO

Less than 5 years old 69 (37.7)
More than 5 years 114 (62.3)

DISCUSSION

This study carried out at the Mohammed VI centre for
cancer treatment, Ibn Rochd University Hospital of
Casablanca, made it possible to define the hormonal and
reproductive risk factors for breast cancer in a Moroccan
population.

Age is one of the most important risk factors for this
cancer. In the study the results show that the average age
of the patients is 50.43 years. Several studies report that
breast cancer is rare in women under 30 years of age and
the risk increases between 50 and 75 years of age (almost
two-thirds of breast cancers).® Exposure to estrogens is
one of the most important risk factors for the
development and recurrence of hormone-dependent
breast cancer.*

The age of puberty determines when the ovaries become
functional and begin to produce estrogen. Early puberty
exposes women to female hormones for a longer period
of time, thus increasing the risk of breast cancer.® This
data is found in the study, since the age of the menarche
is on average 13.31+1.69 years in patients compared to
13.65+1.54 in controls with a significant difference (p =
0.01). On the other hand, a late menopause exposes you
to estrogen for a longer period of time. This data does not
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119 (39)

17 (5.6) 122 061-246 08
169 (55.4) 105  0.75-1.47
13.65+1.54 0.01
49.34+3.63 0.2
299 (98) 1 03
6(2) 168  0.60-4.70

290 (95.1) 1 0.008
15 (4.9) 234  1.24-4.41

291 (95.4) 1 0.05
14 (4.6) 193  0.99-3.78

300 (98.4) 1 0.1

5 (1.6) 224  0.77-6.54

179 (58.7) 1 0.0001
126 (41.3) 2.07 1.50 - 2.86

58 (46) 1 0.09
68 (54) 140  0.88-2.23

appear to have an impact on our population, since the
average age of onset of menopause in our patients is
comparable to that of controls, 49.86+5.11 years versus
49.34+3.63 years, respectively.

Several studies have also shown that parity and
breastfeeding reduce the risk of breast cancer. From our
results, parity seems to be a protective factor with OR =
0.68. The protective effect of multiparity seems to
increase with the number of births. According to Russo et
al, women who have had eight to nine births have a
reduced risk of about 30% compared to those who have
had five births.®

Other epidemiological data indicate that the risk of breast
cancer increases with nulliparity.” nulliparous women
have a relative risk (RR) twice as high as those who had
their first pregnancy before 20 years of age.” This risk
increases gradually with age at first pregnancy, it is 2.4 if
pregnancy occurs after 35 years of age. Women who have
had a late pregnancy (after 35 years) have an increased
risk of breast cancer for 15 years after pregnancy.? After
the first full-term pregnancy, the age of other pregnancies
has little influence.®1°

At the same time, we noted that the cumulative duration
of breastfeeding would have an impact on the occurrence
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of breast cancer. The results are supported by a meta-
analysis of 47 case-control or cohort epidemiological
studies in 30 countries examining the relationship
between breastfeeding and breast cancer.!* Similarly, a
prospective study confirms that breastfeeding mothers
have a reduced risk of developing the disease by about
30% and a significant reduction in risk has been reported
for a 6-month breastfeeding period.*? In addition, if breast
cancer develops, the prognosis is better and recurrence is
less when the mother has breastfed.!?

Pregnancy and breastfeeding provide protection by
causing differentiation of breast tissue, which ultimately
reduces the risk of carcinogenesis. The protective role of
long-term pregnancy is thought to be related not only to
post-pregnancy breast involution and architectural
changes in the breast, but also to genomic changes.®
Breast cell differentiation is further enhanced by
breastfeeding. In order to produce milk efficiently, the
cells of the mammary epithelium complete their
maturation. Thus, the lobules are optimized and are less
sensitive to estrogen and carcinogens.’> Another
mechanism mentioned concerns the fact that milk
production allows exfoliation of breast tissue, which
helps to eliminate cells potentially carrying DNA
damage.'? Breastfeeding time is also a period of lower
estrogen exposure when the amenorrhea period is longer,
thus reducing cumulative estrogen exposure in women.?

Exogenous hormonal factors such as the use of oral
contraceptives or menopause hormone treatments also
contribute to changing the risk of breast cancer. Oral
contraceptive use was found in 60% of cases versus 41.3%
of controls with OR = 2.07; 95% CI: 1.50 - 2.86; P trend
=0.0001. In addition, 62.3% of patients had used oral
contraceptives for more than 5 years versus 54% of controls
with OR =1.40; 95% CI: 0.88 - 2.23; P trend = 0.14.Thus,
the use of estrogen-progestin oral contraceptives would be
responsible for an increased risk of breast cancer in the
women in our study, which is consistent with a case-control
study suggesting that oral contraceptive use, especially at an
early age (before first pregnancy), is associated with an
increased risk of breast cancer before menopause.’*
Similarly, a meta-analysis of 54 epidemiological studies
showed that the risk of developing breast cancer increases
by 24% among women using oral contraceptives.'®
However, no significant increase in risk occurs once their
use is stopped.’®

In addition, hormone replacement therapy prolongs natural
estrogen impregnation and places the treated woman at a
higher risk level than a woman of the same age without
treatment.’® No association was found in our study between
these hormone treatments and breast cancer risk. However, it
has been shown that among women who use HRT, the risk
of breast cancer increases with duration of use and decreases
after stopping treatment.'” The mechanisms cited to explain
the increased risk of breast cancer are increased proliferation
of mammary epithelial cells, the effect of promoting the
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development of pre-existing lesions and increased breast
density. 1819

Several studies also point out that vitamin D deficiency is
often associated with the development of breast cancer.
The same is true in the study population where
hypovitaminosis D was present in 2.3% of patients
compared to 0.3% of controls with (OR = 7.14; 95% CI:
0.87 - 58.39; P trend = 0.06). According to a large cohort
study of white women, dietary intake of vitamin D
combined with exposure to sunlight would reduce the risk
of breast cancer by 15 to 36%.2° It has also been
suggested an inverse relationship between high vitamin D
intake (>5001U/day or 12.5ug/day) and a 28% reduction
in breast cancer risk in premenopausal women.?’ In
addition, the meta-analysis by Mohr et al. published in
2014 showed that breast cancer patients with high levels
of vitamin D have twice the cure rates.> The protective
mechanism of vitamin D is not fully understood.
However, it appears that calcitriol, the active form of
vitamin D, reduces the activity of aromatase, an enzyme
that promotes estrogen synthesis.?? For example, vitamin
D may limit exposure to estrogen.

CONCLUSION

Thus, the exploration of the hormonal factors of the study
participants raised the existence of several elements,
known as risk factors for breast cancer such as early onset
of menstruation, absence of children or late pregnancies,
short-term breastfeeding, use of oral contraceptives and
in the case of hypovitaminosis D.

Some of these results nevertheless need to be completed.
More targeted studies of larger female populations can be
conducted to explore the association between each of
these hormonal factors and the occurrence of breast
cancer in Moroccan women.
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