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The influence of endogenous and exogenous sex hormones on systemic lupus
erythematosus in pre- and postmenopausal women
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Abstract

Systemic lupus erythematosus (SLE or lupus) is a chronic inflammatory disease that occurs mainly
in women. Typically, symptoms appear within the first few years of adolescence, but currently an increase
can be observed in the percentage of postmenopausal women with this condition. This is possibly due to
the sophisticated treatment of the disease, which significantly improves the survival curve and prognosis.
Genetic and environmental factors are involved in the development of SLE. Both regulation of the immune
system and the activity of this disease are influenced by a variety of hormones, including: 17B-estradiol,
testosterone, prolactin, progesterone and dehydroepiandrosterone (DHEA). Early menarche, menstrual cyclic-
ity, the total number of years characterized by ovulatory cycles and early menopause are correlated with the
development of SLE.

Because of the health risks, attempts are increasingly being made to evaluate the impact of exogenous
hormones (especially those applied exogenously) on the course of SLE. In particular, the role of estrogens is be-
ing highlighted, either endo- or exogenous, including oral contraceptives (OC), therapy used in the treatment of
infertility, and hormonal replacement therapy (HRT). The purpose of this manuscript is the revision of the litera-
ture concerning the impact of both endo- and exogenous estrogens on the development of lupus, inducement
of flares and any possible complications.
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Introduction

The influence of estrogens on the development of
the systemic lupus erythematosus (SLE) remains un-
clear, because conflicting data are present in the litera-
ture. Some of them underline the negative influence of
these hormones on the immune system [1-6], especially
in patients with some genetic predisposition [7, 8], while
others show the positive influence on health [9, 10].

The aetiology of SLE (as with many other autoim-
mune diseases) is unknown, but it seems that environ-
mental factors initiate its development in genetically
predisposed individuals [1, 2, 11]. Considering the fact
that SLE is present mainly in women (80-90% of pa-
tients), it is assumed that sex hormones play an impor-
tant role in the pathogenesis of this disease [1]. Moreo-
ver, both endo- and exogenous estrogens can increase
the risk of SLE flares and complications (e.g. venous
thrombosis) [2, 3, 12-14].

Since women frequently use pharmacological sup-
plementation of estrogens in different periods of life,
many studies have attempted to assess their impact on
health. The effect of estrogens is particularly important
in women with lupus, because of the increased risk as-

sociated with hormonal therapy itself as well as with
the course of SLE [1, 2]. It has been proved that
steroid hormones such as 17p-estradiol, testosterone,
prolactin, progesterone and dehydroepiandrosterone
(DHEA) influence immune system regulation [3, 4] and
the activity of SLE [5, 6]. Grimaldi et al. found that estro-
gens play an important role in B cell maturation, selec-
tion and activation and, thus, can potentially weaken
the immune system [3]. Meta-analysis of the effect of
the hormonal system on SLE has shown significantly
lower serum concentrations of androgens (testosterone
and DHEA) and higher concentrations of estradiol and
prolactin in female patients when compared to control
groups, i.e. healthy individuals [2, 3, 5, 7].

Hormonal influence on the development
of systemic lupus erythematosus genetic
factors

Since hormonal changes may be genetically deter-
mined, the polymorphism of estrogen receptor o (ER, co-
don 594) has been analyzed in the pathogenesis of SLE.
In the Greek population, the polymorphism of this recep-
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tor is associated with the development of the disease
at a younger age, and the tendency to skin changes, le-
sions in the oral cavity and inflammation of the mucous
membranes [8]. Furthermore, a study on Swedish wom-
en revealed the coexistence of rare Pvull C and Xbal G
alleles with a later onset of SLE, skin changes, and
a milder course of the disease [7]. These studies showed
that both polymorphisms are associated with the age of
menarche and menopause, and with greater susceptibil-
ity to estrogen influence [8, 12]. This provided the back-
ground to enable the conclusion to be drawn that there
is a relationship between genetic predisposition and
the influence of estrogens and their receptors and the
development of SLE. Consequently, genetic studies have
enabled the formation of the thesis that in the devel-
opment of SLE different genes are involved, the activity
of which depends on the influence of endogenous and
exogenous estrogens, and thus different phenotypes of
lupus are observed [7, 8].

Hormonal changes in puberty and the risk
of systemic lupus erythematosus

Hormonal changes during puberty are caused by
altered endogenous sex hormone secretion, which can
influence the onset of clinical manifestations and the
course of SLE. It seems that the age of menarche (the
first moment of systemic exposure to estrogens) is
arisk factor for this disease. Clinical studies have shown
a correlation between the first clinical manifestation
of SLE and an early (< 10 years of age), occasionally
late, menarche [2, 13]. In puberty, hormonal changes
are caused by the maturation of the hypothalamic-
pituitary axis and are associated with the beginning
of pulsatile gonadotropin-releasing hormone secretion.
An analysis of two large studies — NHS and NHS Il (the
Nurses’ Health Study) — has confirmed the association
of early menstruation with the development of SLE [14,
15]. Nevertheless, it should be noted that the first me-
narche is genetically determined and depends on the
race and partially on nutritional status (including body
mass index — BMI) and physical activity. It is also related
to increased birth weight, body composition (fat and
muscle mass) and the growth spurt in early childhood.
Early first menarche is also correlated with an increased
risk of endometriosis and breast cancer [8].

Not only the age of menarche, but also menstrual
cyclicity influence the onset of SLE. Observational stud-
ies analysing the hormonal stage in a group of Japanese
women showed that irregular menstruation was asso-
ciated with an increased risk of the development of this
disease [2]. In addition, one population study (the Caro-
lina Lupus Study) has demonstrated that both long and
short menstrual cycles correlate with the development
of SLE [13]. However, Costenbader et al. did not observe
any relationship between the frequency of ovulatory cy-

cles and the onset of lupus, which suggests that it is not
the exposure of endogenous estrogens itself, but rather
the time of its occurrence that is associated with a risk
of lupus [16]. Moreover, the total number of years with
ovulatory cycles have been shown to be an independ-
ent risk factor for the development of this disease [13,
16].

Although many studies have shown the increased
activity of SLE in pregnancy [17], the number of births is
not associated with a higher risk of this disease [13, 17].
A study by Cooper et al. showed that a long total period
of breast-feeding was inversely correlated with the inci-
dence of SLE [13], but other studies have not confirmed
such a relationship [16].

Oral contraception and the development
of systemic lupus erythematosus

Even though the influence of exogenous hormones
on the development of SLE is widely discussed, there
are still many inconsistencies. A randomized study of
American and Mexican women showed that the use of
oral contraceptives was not associated with an increase
in the frequency of lupus flares in women with mild
and stable forms of the disease [13, 14]. Similarly, the
SELENA study (Safety of Estrogens in Lupus Erythematosus
— National Assessment) revealed that oral contraceptives
containing estrogens did not increase the risk of lupus
flares [12]. However, many authors have claimed that
such hormonal supplementation can stimulate the
development of SLE [1, 2]. A tendency towards an in-
creased incidence of SLE in patients using oral contra-
ceptives was established in a prospective population-
based study — NHS [15]. The dose-dependent effect of
exogenous estrogens was not confirmed, but the risk
of SLE development was increased over the subsequent
ten years, even after discontinuation of oral contracep-
tion [16]. Such inconsistencies of hormonal supplemen-
tation may result from the characteristics of the study
group (such as age, nationality and race), activity and
duration of lupus during study, and the type of OC ap-
plied. It is noteworthy that estrogens increase the pos-
sibility of the development and/or flares of the disease,
while androgens have a protective effect (e.g. exog-
enous progesterone) [5, 6, 17].

Menopause and its influence on
the manifestation of systemic lupus
erythematosus

Systemic lupus erythematosus occurs mainly in
young women, but recently an increase in the incidence
of this disease has been observed in postmenopausal
women. This fact may be explained by therapeutic
possibilities which significantly increase the survival
curve, improve the prognosis and means that more
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women with SLE survive into their late postmenopau-
sal years [1, 2].

One of the risk factors associated with the develop-
ment of SLE is an early age of menopause. It has been
proved that rapid cessation of the ovarian function may
affect the onset of lupus (NHS study) [14]. The other
risk factors for SLE include surgical menopause (caused
by bilateral ovariectomy), mainly in women who un-
dergo the operation at ages lower than the average age
of menopause. On the other hand, it should be empha-
sized that in women with systemic lupus menopause
occurs earlier when compared to healthy women, as
was confirmed by NHS and the Carolina Lupus Study
[9, 13, 14].

Hormonal replacement therapy and
the risk of systemic lupus erythematosus

Menopause is associated with an increased risk of
osteoporosis and vasomotor disorders. Although hor-
monal replacement therapy (HRT) is the most effective
method for the treatment of vasomotor and urogeni-
tal postmenopausal changes, large population-based
studies, such as HERS (Heart and Estrogen/Progestin
Replacement Study) and WHI (the Women’s Health Ini-
tiative), have shown an increased health risk after sup-
plementation of HRT [9, 20]. The HERS study revealed
that women with coronary artery disease who used
HRT (CEE — conjugated equine estrogens — 0.625 mg
and MPA — medroxyprogesterone acetate — 2.5 mg) had
an increased incidence of coronary events (mainly dur-
ing the first year of therapy), thromboembolism, gall-
stones and breast cancer, when compared to placebo
groups. However, a decreased incidence of colon can-
cer, endometrium, and a lowered risk of osteoporosis
was also observed [9]. Another large multicenter study
— WHI (financed by the National Institutes of Health
and focusing on women without coronary artery dis-
ease) — was prematurely terminated (after 5.6 years of
follow-up) due to an increased incidence of breast can-
cer. Moreover, an enhanced risk of myocardial infarction
and venous thromboembolism in the group using HRT
was confirmed [20]. Consequently, the results of HERS
and the WHI study have changed the approach to the
treatment of postmenopausal hormonal insufficiency.

Prospective studies by Sanchez-Guerrero et al,
which included two years of observation, revealed that
HRT influenced lupus activity in a group of postmeno-
pausal Mexican women in the same way as placebo
treatment, irrespective of early or late menopause [10].
However, the risk of SLE flares was slightly increased af-
ter HRT implementation, especially when lupus activity
was high at the onset of this disease. The frequency of
flares was similar in the study and control groups, and
the total median time of flares was three months in
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both groups [10]. It must be underlined that the activ-
ity of lupus in this study was low (study group SLEDAI
= 3.5 + 3.3 and control SLEDAI = 3.1 + 3.4, p = 0.57),
and this may also impact upon any final conclusions
(SLEDAI — Systemic Lupus Erythematosus Disease Ac-
tivity Index — an indicator of disease activity in lupus;
0 points — inactive disease, 1-5 points — mild activity,
6-10 points — moderate activity, 11-19 points — high ac-
tivity, > 20 points — very high disease activity).

Currently, surveys have not confirmed that lupus
flares or the activity of the disease depend on the dose
of exogenous estrogen, but it seems that an increased
risk of SLE development is maintained for five years
after the cessation of HRT [15]. Besides the increased
morbidity of lupus associated with postmenopausal
HRT [13], a slight increase in the risk of moderate (but
not acute) lupus flares is observed (SELENA study) [21].
Similar observations were described by Jungers et al.
who used a mixed (two-component) HRT [8]. Rand-
omized studies on American [18] and Mexican women
[10] showed an increase in the frequency of lupus flares
after one year of the use of HRT [21].

Hormonal replacement therapy also influences the
development of SLE complications. It increases three-
fold the risk of venous thrombosis when compared to
placebo groups (SELENA study) [21]. Similar correlations
have been noticed in observational [22] and clinical
studies [20] concerning healthy women, and in clinical
studies regarding patients with lupus [10]. Although ve-
nous thrombosis occurs in the general population, an
increased incidence of this disease is observed in pa-
tients with SLE. In healthy women under 30 years of age
the incidence of thrombosis is 0.05 per 1000 person/
year [23], whereas in postmenopausal age this figure
reaches 0.08-0.11 per 1000 person/year [22]. In lupus
the incidence of thrombosis dramatically increases and
it occurs in 10-20% of patients with this disease [24,
25] reaching a value of 5.1 per 1000 person/year [24].
Statistics show that the total risk of thrombosis taken
from the onset of the disease, increases to 51.9 per
1000 person/year [25]. Taking into consideration the
influence of exogenous estrogen on the development
of thrombotic changes, it must be underlined that the
absolute risk for women with lupus using HRT is very
high [22].

The increased risk of venous thrombosis in the
course of SLE also depends on the presence of an-
tiphospholipid antibodies, cigarette smoking, older age,
female gender, lupus activity and the dose of glucocor-
ticosteroids taken [26]. Continuous sequential estro-
gen-progestin therapy (such as medroxyprogesterone
acetate) may increase the proinflammatory effect of
estrogens [27]. Therefore, when HRT is implemented,
the merits of such therapy should be carefully consid-
ered and the risks should be carefully balanced against



PRZEGLAD MENOPAUZALNY/MENOPAUSE REVIEW 13(4) 2014

the benefits in subjects with SLE. Unfortunately, there
are no studies showing that either alternative methods
of administration of estrogens, or lower doses of the
hormones compared to standard HRT, can minimize the
possibility of lupus onset, its flares and possible com-
plications.

Despite the risks associated with the use of HRT in
SLE, it is believed that many women should use such
therapy due to their severe symptoms of menopause,
which significantly negatively affect their quality of life.
Current recommendations suggest that HRT should be
used in the lowest possible dose and for the shortest
possible time, but the risk of potential complications
of such therapy should always be considered [28, 29].

Conclusions

The role of female sex hormones in the develop-
ment of SLE is complex and difficult to study due to
a relatively low incidence of SLE in the general popula-
tion. Women with lupus are at an increased risk of early
first menarche and menopause, cardiovascular disor-
ders, premature atherosclerosis and thrombosis, oste-
oporotic fractures, cognitive impairment and reduced
quality of life when compared to healthy subjects. Al-
though the clinical studies thus far undertaken do not
clearly indicate that the use of oral contraceptives is
associated with the development of the disease or
flares, such an association is frequently observed dur-
ing hormonal replacement therapy. It has been proven
that exogenous hormones are also involved in the de-
velopment of thrombosis, the risk of which is increased
in the case of lupus. Independently of this, neither the
time of menarche nor menopause are risk factors for
lupus development. In conclusion, the use of hormo-
nal therapy should be carefully analyzed with careful
consideration of the advantages and disadvantages of
such treatment in women with SLE.
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