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ABSTRACT

Introduction: Dermatomyositis, systemic and cutaneous lupus erythematosus have a significantly
higher prevalence in women than men, emphasizing the relevance of exploring the relationship
between sex hormones and autoimmune skin diseases. This review analyzes the interplay between sex
hormones and these two skin diseases.

Materials and methods: We performed an extensive literature search using the PubMed database
from July to August 2023. Search terms included ‘contraceptives, ‘pregnancy;, ‘hormone replacement;
‘tamoxifen; and ‘aromatase inhibitors.

Results and Discussion: This comprehensive literature review shows that there remains considerable
debate regarding the use of hormonal contraceptives and hormonal replacement therapy in individuals
with autoimmune skin conditions. Nonetheless, it is well established that their use is contraindicated
in patients with antiphospholipid syndrome or when antiphospholipid antibodies are positive.
Individuals experiencing disease flares and uncontrolled symptoms should also avoid these interventions.
Pregnancy planning should be timed to coincide with well-managed disease states to minimize
obstetric and neonatal complications. Hormonal breast cancer treatment requires close skin monitoring.
Conclusion: Pregnancy, menopause, contraceptive use, hormone replacement therapy, and breast
cancer treatment drugs result in substantial shifts in hormone levels. Additionally, hormone levels are
altered by aromatase inhibitors and anti-estrogen medications. These fluctuations can modulate
mechanisms influencing autoimmune skin abnormalities.
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sharp decline (1, 10). Medications used for breast cancer, including
anti-estrogen medications and aromatase inhibitors, also influence
sex hormone levels (1).

Optimizing pregnancy timing when the patient’s disease is
inactive is a way to prevent flares and obstetric/fetal complications
in women with rheumatic diseases. This review aims to explore
the use of hormones and their impact on the disease activity of
CLE and DM when managing menopausal symptoms. Planned
pregnancy during disease quiescence has been associated with
improved pregnancy outcomes, allowing for the discontinuation of
potentially teratogenic medications before conception. The use of
breast cancer medications in this patient group necessitates care-

Introduction

Autoimmune skin diseases exhibit a higher frequency in women.
Among these conditions, systemic lupus erythematosus (SLE) and
cutaneous lupus erythematosus (CLE) stand out with a significantly
higher prevalence in women compared to men. SLE presents a
female-to-male ratio ranging from 9-8:1. For CLE, it is lower, 3-4:1.
Disease onset is often observed during periods of peak estrogen
levels, suggesting a potential link between sex hormones and dis-
ease susceptibility. Similarly, classic dermatomyositis (DM) exhibits
a female-to-male ratio of 2:1. In contrast, for amyopathic dermato-
myositis, the ratio is higher at 5:1. Sex hormones, particularly

estrogens, may play a pivotal role in modulating immune responses
and affecting the risk of developing autoimmune diseases (1-7).
Supporting this is that women diagnosed with SLE after meno-
pause experience less severe organ involvement and disease flares.
Furthermore, during childhood and postmenopausal periods, the
prevalence of SLE in females is only double that in males, reinforc-
ing the potential impact of hormonal variations on disease activity.
These findings emphasize the relevance of exploring the relation-
ship between sex hormones and autoimmune skin diseases (3, 8, 9).
Gynecologists commonly prescribe synthetic sex hormones,
such as 17a-ethinyl estradiol, for contraception or hormone
replacement therapy (HRT) during menopause. Additionally, preg-
nancy induces significant physiological changes in sex hormone
levels, with a substantial increase until delivery, followed by a

ful consideration because of the induction of hormonal alterations.
By comprehensively examining the interplay between sex hor-
mones and autoimmune skin diseases, this review seeks to shed
light on potential therapeutic strategies and improve the clinical
management of affected individuals (10-12).

Material and methods

We conducted an extensive literature search using the PubMed
database from July to August 2023. Search terms included ‘contra-
ceptives, ‘pregnancy; ‘hormone replacement;, ‘tamoxifen; and ‘aro-
matase inhibitors. The former terms were searched together with
the terms: ‘lupus’ or ‘dermatomyositis’; the one exception was

CONTACT Victoria P. Werth @ victoria.werth@pennmedicine.upenn.edu @ Department of Dermatology, Perelman Center for Advanced Medicine, Suite 1-330A, 3400
Civic Center Boulevard, Philadelphia, PA 19104, USA.

This work was authored as part of the Contributor’s official duties as an Employee of the United States Government and is therefore a work of the United States Government. In accordance
with 17 U.S.C. 105, no copyright protection is available for such works under U.S. Law.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits unre-
stricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the posting
of the Accepted Manuscript in a repository by the author(s) or with their consent.


mailto:victoria.werth@pennmedicine.upenn.edu
https://doi.org/10.1080/09546634.2024.2312241
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/09546634.2024.2312241&domain=pdf&date_stamp=2024-2-5
http://www.tandfonline.com

2 L. LOPES ALMEIDA GOMES ET AL.

‘pregnancy;, which was searched with ‘cutaneous lupus. Only arti-
cles from the last 10years that were in English and pertaining to
humans were included. A search of ‘contraceptives’ and ‘lupus’
returned 158 articles, whereas ‘contraceptives’ and ‘dermatomyosi-
tis’ yielded 5 articles. The search for ‘pregnancy’ and ‘cutaneous
lupus’ showed 31 results, while the ‘pregnancy’ and ‘dermatomyo-
sitis’ search presented 51 results. ‘Hormone replacement’ and
‘lupus’ showed 28 results, while the search for hormone replace-
ment with ‘dermatomyositis’ showed zero results. ‘Tamoxifen’ and
‘lupus’ yielded 18 results, ‘Raloxifen” and ‘lupus’ yielded 7 while
‘tamoxifen’ and ‘dermatomyositis’ had 7 results. Duplicate articles
have been deleted.

Initially, 125 articles were evaluated to be relevant to this liter-
ature search. Citations within these articles were checked. Articles
included in this review were those that reported on the role and
impact of hormones in both cutaneous autoimmune diseases.
(Figure 1) The Center for Disease Control and Prevention guide-
lines chart for birth control for lupus was also included.

Results
Hormonal contraception in lupus

Effective long-acting reversible contraception and family planning
methods are essential for many individuals with systemic lupus
erythematosus (SLE) and cutaneous lupus erythematosus (CLE).
Given the potential risks of certain medications to the fetus, con-
traception is vital for women of reproductive age undergoing such
treatment (12-17). Notably, long-acting contraceptives like

Figure 1. Diagram of study screening and selection.

intrauterine devices (IlUDs) and progestin implants are highly effec-
tive and recommended, even for nulliparous patients or adoles-
cents without contraindications (15).

Research findings are mixed regarding the impact of exogenous
estrogen on developing SLE/CLE or causing disease flares, particularly
in women who have either started using contraceptives or had a
recent increase in dose (1, 15, 18-23). Past randomized trials have
demonstrated the safety of oral contraceptives containing estrogen. In
women with mild or stable forms of the disease, OCPs were not linked
to increased lupus flares (13, 19, 20, 22-24). However, it is also crucial
to remember the interaction between OCPs and medications used for
SLE, like cyclosporine, warfarin, and mycophenolate (MMF), which
reduce the efficacy of OCPs (12, 13, 18).

OCPs are generally acceptable alternatives for patients with sta-
ble SLE, including those on immunosuppressive therapy and who
have thrombocytopenia. Nevertheless, individuals with SLE and
antiphospholipid antibodies (@PL  Ab) should avoid
estrogen-containing contraception due to the thrombotic risk
posed by estrogen (18, 25, 26).

The risk of thrombosis is low in patients with stable or inactive SLE/
CLE and negative aPL Ab when prescribed hormonal contraception
(14, 27). Hence, progestin-only contraceptives, progestin implants, and
depot medroxyprogesterone acetate can be safely employed in SLE
patients with low disease activity (23, 25).

Conversely, OCPs are not recommended for patients with prior
thrombosis or positive aPL Ab (12-15, 27). In comparison to OCPs,
the vaginal ring provides similar or lower estrogen levels, while
the patch offers higher estrogen levels, so both should also be
avoided in this population (18). A copper-releasing 1UD is prefera-
ble in cases where patients are aPL Ab positive (27). Another
option is progestin-only pills, which are less effective (13-15, 18,
24, 26) and are often discontinued due to irregular bleeding (less
common with 1UDs) (28). Barrier methods are also viable but are
less reliable (15, 18).

Implantable and intramuscular progestins, such as depot medroxy-
progesterone acetate (DMPA) injections, are safe and effective.
However, long-term use of DMPA may pose a theoretical risk of osteo-
penia, particularly for those taking corticosteroids (12-15, 18). Similar
concerns apply to implants containing etonogestrel. Therefore, such
implants should not be the primary choice for patients on long-term
corticosteroids or with antiphospholipid syndrome (APS). On the other
hand, DMPA might reduce the risk of hemorrhagic rupture of luteal
ovarian cysts, a potentially life-threatening complication in young
women on anticoagulants (10).

A copper IUD is suitable for SLE patients on immunosuppressive
drugs or thrombocytopenia (26). The levonorgestrel IUD and pro-
gesterone implant are effective and long-lasting. The levonorgestrel
IUD is associated with reduced menstrual bleeding, which benefits
individuals on anticoagulant therapy (13, 18) (Table 1).

Hormonal contraception in dermatomyositis

Regarding contraception in dermatomyositis, there is currently a
lack of research on this topic. However, it is important to empha-
size effective contraceptive methods, such as hormonal contracep-
tives or intrauterine devices (IUDs), in patients taking teratogenic
medications like methotrexate, MMF, and others (29, 30).
Long-acting reversible contraceptives, such as IUDs or subdermal
progestin implants, are recommended due to their low failure
rates. In cases where patients test positive for APL Ab,
estrogen-combined oral contraceptive pills (OCPs) are contraindi-
cated (14).



Table 1. Summary of hormonal contraception in patients with lupus and
dermatomyositis.

Hormonal Contraception

Disease: Concerns

Interaction between OCPs and
cyclosporine, warfarin, and
mycophenolate mofetil
(MMF) can reduce the
efficacy of OCPs.

Long use of implantable and

If mild or stable forms of
the disease: combined
oral contraceptive pills
(OCPs) are not linked to
increased lupus flares.

If thrombocytopenia/

Lupus

patient on intramuscular progestins
anticoagulation: can increase chance of
levonorgestrel osteoporosis in patients on

intrauterine devices
(IUD) and copper IUD
reduced menstrual
bleeding.

glucocorticoids.

OCPs, vaginal rings, and
estrogen patches are
contraindicated in patients
who had prior thrombosis
or positive aPL Ab.

Interaction between OCPs and
MMF can reduce the
efficacy of OCPs.

Dermatomyositis Effective contraceptive
methods, such as IUDs, or
subdermal progestin
implants are recommended
in patients taking
teratogenic medications like
methotrexate (MTX) and
MMF.

Similar to patients with lupus, emergency contraception
remains a viable option for individuals with dermatomyositis and
is not contraindicated. The risks associated with emergency contra-
ception, whether in the form of hormonal emergency contracep-
tion or copper IUDs, are substantially lower than the potential risks
of an unplanned pregnancy (14). Levonorgestrel is an effective and
convenient emergency contraceptive that can be safely used even
in patients with cardiovascular disease (18) (Table 1).

Pregnancy in lupus

Unplanned pregnancies occurring in individuals with lupus raise
the chance of disease exacerbation (26, 27, 31). Patients with iso-
lated cutaneous lupus erythematosus (CLE) without systemic lupus
typically have normal pregnancy outcomes. Cases of CLE with
anti-SSA and anti-SSB antibodies necessitate close monitoring
during pregnancy for fetal heart block (27, 31). As per guidelines
from the American Heart Association, expectant mothers exhibit-
ing anti-Ro/SSA or anti-La/SSB autoantibodies should undergo
fetal echocardiography monitoring between the 16th and 18th
weeks of gestation, maintaining intervals of 1 to 2weeks until the
28th week (32, 33). Concern for SLE should be present, especially
in patients with the subacute cutaneous lupus erythematosus
(SCLE) subtype, which is more commonly associated with systemic
symptoms and anti-SSA (13).

SLE patients should undergo renal function assessment and
measurement of serological markers (serum C3/C4, anti-dsDNA
titers) consistently during pregnancy to monitor for flares, thereby
preventing adverse obstetrical outcomes (27, 31). Despite advance-
ments in treatments, SLE still poses risks during pregnancy, lead-
ing to compromised maternal and fetal outcomes (13, 25, 29).
Maternal risks involve disease flares, renal involvement, gestational
diabetes, deep vein thrombosis, and pre-eclampsia. Fetal risks
include miscarriage, intrauterine fetal demise, restricted fetal
growth, preterm birth, and neonatal lupus (12). Fetal exposure to
anti-SSA and/or anti-SSB antibodies elevates the risk of neonatal
skin lupus and heart block.
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Lupus patients with only mucocutaneous symptoms show sim-
ilar outcomes to healthy controls (29, 34). Flare-ups in SLE patients
are more frequent during pregnancy. There is no agreement on
the specific trimester with the highest flare. They are typically
moderate, involving symptoms like CLE, joint pain, and small joint
arthritis (13, 29, 35-37). The theoretical cause of flare-ups during
pregnancy is due to elevated estrogen levels, which are linked to
higher SLE risk. Risk factors for flare-ups include active disease
within the 6 months before pregnancy, severe underlying comor-
bid conditions, active lupus nephritis, and discontinuation of
hydroxychloroquine (HCQ) (13).

The most significant risk factors for pregnancy loss and pre-
eclampsia include active disease within 6 months before preg-
nancy, discontinuation of hydroxychloroquine, ongoing nephritis,
uncontrolled hypertension, high-dose prednisone usage, or APL
Ab (13, 14, 34). Pregnancy should be postponed until the disease
becomes inactive for at least half a year. Patients with APL Ab and
a history of thrombosis should receive prophylactic anticoagula-
tion during pregnancy and for 6 weeks after childbirth (13, 29, 37).
SLE-associated pregnancies usually develop smaller placentas with
vascular abnormalities, ischemic injuries, and thrombotic events,
heightening pregnancy loss risk (13).

Lupus treatment during pregnancy

Managing lupus during pregnancy requires comprehensive care
and vigilant monitoring both during pregnancy and the postpar-
tum period (12, 14, 27, 38). Patients should regularly use
broad-spectrum sunscreen and UVB protective clothing (29, 38).
Due to low systemic absorption, topical steroids are safe for use
during pregnancy (13, 29, 31, 38-40). Mild to moderate topical ste-
roids are preferred and should be avoided in thin areas like the
face and flexural areas (40). Topical calcineurin inhibitors in preg-
nancy are considered second-line treatment because of limited
safety data (25, 29, 31, 38-40).

HCQ is the first-line medication for CLE/SLE treatment and
maintenance, while oral steroids are effective for CLE flares in
pregnancy. HCQ is safe in pregnancy, although it passes through
the placenta (13, 31, 38, 40-43). HCQ use during breastfeeding is
also considered safe (25, 29, 40, 41). HCQ reduces the risk of pre-
maturity, IUGR (intrauterine growth retardation), complete heart
block, and cutaneous neonatal lupus (25, 44).

Systemic corticosteroids are recommended if HCQ alone fails to
control SLE/CLE symptoms, with non-fluorinated ones (prednisone,
hydrocortisone, or prednisolone) preferred due to low placental
transmission. The dosage should be the lowest possible due to the
dose-dependent adverse effects such as hypertension, fluid reten-
tion, infection, gestational diabetes, preeclampsia, and avascular
necrosis (13, 14, 27, 29, 31, 38, 40).

Azathioprine (AZA) is used for severe CLE and SLE, with case
reports supporting its safety in pregnancy for refractory cases of
DLE (10, 14, 25, 27, 29, 38, 40).

Sulfasalazine is an option for treatment-resistant CLE with min-
imal side effects (39). Dapsone can be considered compatible but
carries risks, especially in G6PD-deficient individuals, including
dose-dependent hemolysis, methemoglobinemia, and hypersensi-
tivity reactions. The safety of dapsone in pregnancy is reported in
the literature in the treatment of malaria and leprosy (29, 36, 38-
40). G6PD deficiency should be assessed before prescribing dap-
sone (40).

Continuing HCQ and starting low-dose aspirin at 12weeks ges-
tation for preeclampsia prevention is advised for SLE patients (13,
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14, 25, 27, 39-42). Cyclosporine is a secondary option for manag-
ing skin lesions. Still, it should be used cautiously due to potential
placental transfer causing low birth weight (38, 39). It is especially
effective in lupus nephritis (13, 14).

Patients who have SLE and APL Ab without thrombotic clinical
events start low-dose aspirin beginning at 12weeks until delivery
to reduce the risk of preeclampsia. On the other hand, patients
who meet laboratory criteria for APS and have prior consistent
pregnancy complications with no history of thrombosis, as well as
patients with a history of thrombotic APS, should use low-dose
aspirin and unfractionated or low molecular weight heparin
(LMWH) throughout pregnancy until 6-12weeks after delivery (13,
14, 27, 37). Warfarin is unsafe in pregnancy (29).

Most medications used for lupus treatment are contraindicated
in pregnancy and can also cause fertility issues. MMF is used for
immunosuppression and is related to fetal malformations (14, 16,
17, 27, 29, 31, 38-40) as well as methotrexate (MTX), cyclophos-
phamide, leflunomide, and retinoids are contraindicated during
pregnancy and lactation (27, 29, 31, 38, 39). MTX should be dis-
continued 1-3months, and mycophenolate mofetil/mycophenolic
acid at least 6weeks before attempting pregnancy. Pregnancy
should be delayed 2years after discontinuing leflunomide (10, 35,
38). Biologics like anifrolumab and belimumab have limited safety
data during pregnancy (13, 29, 45). Patients who have SLE and are
on treatment with rituximab, anifrolumab, abatacept, and belim-
umab should be oriented to stop the treatment in case of concep-
tion and re-start it during lactation. These medications do not
cross the placenta until the 15™ week of pregnancy (46) (Table 2).

Pregnancy in dermatomyositis

There is limited information regarding pregnancy in individuals
with dermatomyositis (DM). Approximately 14% of those with
inflammatory myositis (IM) encounter this during their reproduc-
tive years (29, 47, 48). Case reports and small-scale studies suggest
that most DM patients with inactive disease during conception
tend to stay inactive during pregnancy, leading to favorable preg-
nancy outcomes (47). Nevertheless, the fetal prognosis is believed
to worsen with the severity of the maternal disease (29, 47, 49-
53). Initiating treatment during pregnancy is usually unnecessary
for those who have experienced extended remission. However,
patients with ongoing active diseases who become pregnant are
at a higher risk for obstetric complications, including IUGR, prema-
turity, and fetal loss. 42.9% of pregnancies are associated with
active disease, resulting in fetal death (54). Notably, placental
abnormalities, such as substantial fibrin deposition, can emerge in
cases where mothers with DM present recurrent miscarriages or
preterm births (55, 56).

It is rare for DM to start during pregnancy (49, 56). Recent sys-
tematic reviews by Tang et al. indicated that around 16.1% of
cases either worsened or manifested during the postpartum
period, including 25 instances of new-onset DM (30). Akalin et al.
in their literature review, found that 40% of patients with a history
of pregnancy developed DM during pregnancy, while 10% devel-
oped it post-partum (57). Additionally, Okada et al. reported a case
of juvenile DM recurrence after 20years of remission, occurring
four months post-delivery (58).

The prognosis is generally poorer when the first DM symptoms
appear during pregnancy or around childbirth (29, 48, 50). There is
contradictory data on whether pregnancy can trigger DM develop-
ment (56, 57). The immune system’s alterations during pregnancy due
to hormone level fluctuations could potentially exacerbate disease

Table 2. Summary of lupus and dermatomyositis treatment during pregnancy.

Treatment in Pregnancy

Forbidden medications:

Mofetil
Mycophenolate,

Methotrexate or
leflunomide: due to
teratogenic effects

Biologics: decision to

initiate, continue, or
discontinue

should be individualized

Disease: Allowed medications:

Sun protection and topical
steroids

Hydroxychloroquine (HCQ):

Consider for all patients with
SLE. Safe in pregnancy.

Glucocorticoids (GC):

Avoid fluorinated GC (they cross
the placenta) and use the
lowest effective dose.

Azathioprine:

Consider adding it if patient is
not stable on
HCQ + glucocorticoids

Sun protection and topical
steroids

Hydroxychloroquine (HCQ)

Glucocorticoids (GC):

Consider adding it if patient is
not stable on HCQ.

Avoid fluorinated GC (they cross
the placenta) and use the
lowest effective dose.

Azathioprine:

Consider adding it if patient is
not stable on
HCQ + glucocorticoids

Intravenous
immunoglobulin (IVIG):

In severe instances, it can be
used as limited research
suggests its relative safety
during pregnancy

Lupus

Dermatomyositis

activity (30, 48, 50, 54, 58, 59). Other potential triggers include the
mother’s exposure to fetal antigens and the reactivation of specific
viruses due to pregnancy (47, 54). In over half of cases, symptoms
began in the first trimester, followed by the second and third trimes-
ters (51). Onset during the postpartum period was most frequent
within the first week. DM onset or exacerbation can happen within
4months post-delivery (54). Nonetheless, data implies that DM may
show improvement during pregnancy but can flare up after delivery
(29, 47, 51, 59-61). A study by lago et al. demonstrated that tempo-
rary improvement was observed in half of the patients during preg-
nancy (60).

Case reports highlight that various myositis antibodies can be
activated during pregnancy (47, 54). Patients who developed DM
during pregnancy were found to have antibodies such as anti-Mi2,
anti-TIF1-y, anti-Jo-1, anti-ARS, and anti-EJ (54, 62, 63). Recently,
cases of MDA-5-positive DM (linked to rapidly progressive intersti-
tial lung disease and severe skin lesions) were reported during
pregnancy. Early diagnosis and treatment are correlated with bet-
ter outcomes for both the mother and the baby. Active disease
was significantly associated with fetal death (49, 54-56, 64).
Systemic involvement, including myositis and interstitial lung dis-
ease, negatively affects fetal outcomes more than skin disease
alone. Delays in treatment initiation, inadequate response to ste-
roids, elevated muscle enzymes, lung involvement, and muscle
symptoms are tied to poor fetal outcomes (54).

Dermatomyositis treatment during pregnancy

Due to heightened photosensitivity, sun protection is recommended
(29). Mid-potency topical steroids can be used for mild and localized



skin diseases during pregnancy (13, 29, 31, 38-40). Due to insuffi-
cient data, topical calcineurin inhibitors should be considered a
second-line topical treatment. Similar to cutaneous lupus erythema-
tosus, hydroxychloroquine (HCQ) is the primary systemic therapy for
skin disease. For muscle or lung involvement or refractory cutane-
ous disease, low-dose corticosteroids should be initiated along with
azathioprine to achieve a maintenance corticosteroid dose below
20mg of prednisone daily (29, 30, 48-50, 53, 54).

In severe instances, intravenous immunoglobulin (IVIG) can be
used as limited research suggests its relative safety during preg-
nancy (48, 54, 57). IVIG notably crosses the placenta significantly
only after the 32" week of gestation and is also compatible with
breastfeeding (29, 30, 40, 49, 54, 62).

Tacrolimus is a second-line treatment option and has been used
during pregnancy (54, 62). Rituximab-related literature is mixed; in
the past, it was not recommended and should be discontinued at
least 12months before conception. However, in SLE studies, the
drug does not cross the placenta until the 15" week of pregnancy,
so treatment could be considered until pregnancy starts (29, 39, 46).
Immunosuppressive therapy curbs placental fibrin deposition and
improves obstetric outcomes during pregnancy (55). Although cyc-
losporine can be useful in severe cases, it can cross the placenta,
entering the fetal circulation and increasing fetal exposure to other
drugs, potentially contributing to low birth weight and prematurity
(49, 54). There are successful cases of concomitant cyclosporine and
steroid use in polymyositis diagnosed during pregnancy (65). MTX
and MMF are teratogenic (15, 17, 27, 30).

For a safe delivery, a planned C-section is advised due to the
risk of rhabdomyolysis and myoglobinuria stemming from skeletal
muscle damage during vaginal delivery and potential difficulties in
completing vaginal delivery due to weakness (62) (Table 2).

Hormone replacement therapy in lupus patients

Hormone replacement therapy (HRT) is primarily indicated to allevi-
ate menopausal vasomotor symptoms like hot flashes and night
sweats. It can also help with conditions such as atrophic vaginitis
and urinary incontinence. Like OCP usage, the major concern asso-
ciated with HRT is the heightened risk of arterial or venous throm-
bosis (1). In postmenopausal women, the goal is to use the lowest
effective dose for the shortest required duration to manage symp-
toms (9). However, HRT is not consistently used in patients with SLE
due to the potential to cause disease flares (1, 14, 15, 18-20, 66, 67).

Interestingly, studies have shown a higher incidence of discoid
lupus in connection with HRT. A study by Meier et al. revealed that
while short-term estrogen exposure did not show a significant associ-
ation, the risk of developing SLE (adjusted odds ratio [OR] 2.8; 95%
confidence interval =0.9-9.0) or discoid lupus (adjusted OR 2.8; 95% Cl
1.0-8.3) increased in patients exposed for two or more years (68).

A meta-analysis demonstrated that women undergoing HRT have
an increased risk of SLE flares, with a relative risk (RR) of 1.96 (1.51-
2.56) (69). The SELENA trial reported an increase in mild to moderate
flares within the HRT group (66). However, this study found no signif-
icant change in severe flares or mean SLEDAI scores between the HRT
and placebo participants. Another study indicated that HRT did not
alter SLE disease activity over two years of treatment (70). Long-term
use of HRT has shown that the potential risks, including stroke and
breast cancer, outweigh the benefits. A considerable prospective
cohort study in 1995 concluded that HRT was linked to an increased
chance of postmenopausal women developing SLE (1, 71).

Hence, HRT might trigger SLE or CLE, leading to heightened
moderate flares. It is worth noting that clinical trials did not
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involve patients with active lupus disease (68). Some studies have
found no significant evidence of increased SLE incidence or flares
with HRT usage (1, 3).

Consequently, HRT could be considered for lupus patients with
stable or inactive disease and a low thrombosis/APS risk. However,
if aPL or APS is present, HRT should be avoided due to the impact
of hormones on thrombosis and reported data showing its lack of
safety (1, 14, 66). The use of HRT in patients with positive aPL
should be carefully considered against the probability of thrombo-
sis and cardiovascular disease (27).

Alternate options for managing climacteric symptoms aside
from HRT include tibolone, which might be suitable due to its
mild androgenic and progestin effects. Transdermal estradiol car-
ries a lower risk of coagulation activation and venous thromboem-
bolism (VTE). Using micronized progesterone, dydrogesterone, or
agents that mimic pregnancy hormones also poses a neutral risk
for VTE (3, 67). Selective serotonin or noradrenaline reuptake
inhibitors can be an alternative for women with contraindications
to HRT, such as breast cancer or aPL. Phytoestrogens could poten-
tially trigger flares. Lifestyle interventions remain crucial, as in
women without autoimmune diseases (3).

Hormone replacement therapy in dermatomyositis

There are currently no randomized clinical trials available that pro-
vide definitive evidence regarding the safety of hormone replace-
ment therapy in individuals diagnosed with dermatomyositis.
Nonetheless, in cases where no concurrent hypercoagulable state
exists (such as the presence of APL Ab) and other contraindica-
tions are absent, using sex hormones to alleviate menopausal
vasomotor symptoms is likely to be considered safe (72).

Use of estrogen modulators in lupus patients

Selective estrogen receptor modulators (SERMs) serve as supple-
mentary hormonal interventions for hormone-sensitive breast can-
cer. Generally, these medications exhibit antiestrogenic effects on
specific tissues, like the breast, while paradoxically displaying
estrogenic effects on other tissues, such as bone tissue (5).
Tamoxifen is a well-tolerated hormone treatment associated with a
facial eruption and low-grade fever that exhibited poor respon-
siveness to self-administered fever-reducing medications (73).
Raloxifene is recommended for preventing and treating vertebral
osteoporosis in menopausal individuals due to its antiestrogenic
attributes. Although it holds potential interest in women with SLE,
its use is constrained by an increased risk of VTE and potential
exacerbation of climacteric symptoms (3, 8).

Small-scale open-label investigations of SERMs have yielded
inconsistent findings regarding their impact on disease severity in
patients with SLE (8). Both tamoxifen and raloxifene function as
agonists at ER-a16, potentially contributing to an elevated occur-
rence of SLE in patients undergoing these therapies (74). Conversely,
these agents, also labeled as ‘anti-estrogens, might ameliorate
symptoms of SLE and cutaneous lupus erythematosus (CLE) (75).

For instance, Mok et al. demonstrated that raloxifene signifi-
cantly enhanced lumbar spinal bone mineral density and sup-
pressed markers of bone turnover in SLE patients. Raloxifene did
not escalate the risk of lupus flares or thrombosis in stable SLE
patients without APL Ab (8). Nevertheless, case reports suggest
instances of tamoxifen-induced SCLE and acute cutaneous lupus
erythematosus (ACLE), followed by complete regression of cutane-
ous symptoms upon discontinuing tamoxifen alone (73, 76).
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Use of estrogen modulators in dermatomyositis patients

The literature documents two cases of female dermatomyositis
patients who observed an improvement in their dermatomyositis
symptoms when treated with tamoxifen for breast cancer manage-
ment. Upon discontinuation of the drug after four years of treat-
ment, one of the cases experienced exacerbated rash symptoms
that remained resistant to immunosuppressive therapy (5).

Use of aromatase inhibitors in lupus patients

Aromatase inhibitors (Als) are medications that reduce circulating
estrogen levels as adjunctive therapy for individuals with estrogen
receptor-positive breast cancer (9, 77, 78). An example is anastro-
zole, which competitively inhibits the aromatase enzyme responsi-
ble for estrogen synthesis (79). There have been instances of
ocular toxicity arising from hydroxychloroquine when used con-
comitantly with anastrozole (80). Increasing evidence indicates a
connection between Als and the onset of new autoimmune dis-
eases such as Sjogren syndrome, anti-synthetase antibody syn-
drome, systemic sclerosis, discoid lupus erythematosus (DLE), and
subacute cutaneous lupus erythematosus (SCLE) (77). In cases
where patients develop adverse skin reactions from initial Al ther-
apy, consideration might be given to switching to an Al from a
different drug class (9, 77, 79, 81). The occurrence of CLE induced
by anastrozole might appear paradoxical due to the antiestrogenic
effects of Als (75).

Use of aromatase inhibitors in dermatomyositis

Emerging evidence points to a link between Als and the initiation
of new autoimmune diseases. Als have been identified as potential
triggers for anti-synthetase antibody syndrome, observed three
months after initiating letrozole in a patient with a history of rheu-
matoid arthritis (82). Among inflammatory myopathies, a case of
DM was linked to anastrozole usage, with skin rash onset occur-
ring 2.5years post-initiation of the drug. Symptoms remitted after
discontinuing the Al, with intravenous immunoglobulin, azathio-
prine, and hydroxychloroquine employed for dermatomyositis
treatment (78). However, there is a case report of a patient who
experienced dermatomyositis improvement while taking anastro-
zole (5).

Discussion

Sex hormones play a significant role in the development and func-
tioning of both innate and adaptive immune responses.
Dysregulation of these mechanisms can induce autoimmune
abnormalities (1). Intentional or physiologic changes in sex hor-
mone levels could trigger autoimmune skin disease flares.

This comprehensive literature review shows that there remains
considerable debate regarding the use of OCPs and HRT in individ-
uals with autoimmune skin conditions. Nonetheless, it is well
established that their use is contraindicated in patients with APS
or APL Ab positive. Individuals experiencing disease flares and
uncontrolled symptoms should also avoid these interventions.
Pregnancy planning should be timed to coincide with inactive dis-
ease states to minimize obstetric and neonatal complications.
Patients with breast cancer undergoing hormone receptor-positive
treatment should monitored closely for cutaneous flares, particu-
larly if they have a personal or family history of autoimmune
diseases.

One limitation of this study is that we considered only publica-
tions from the last 10years and focused solely on papers pub-
lished in the English language. Grey literature was not included in
the search, and some of the presented data relied on case reports
and expert opinions due to the scarcity of controlled randomized
clinical studies on this subject.

Conclusions

This study provides an extensive and updated review of the
impact of sex hormones on two autoimmune skin conditions: CLE/
SLE and DM. Fluctuations in sex hormone levels are characteristic
of physiological states such as pregnancy and menopause.
Moreover, these hormones are frequently employed as therapeutic
agents in contraception and hormone replacement therapy, result-
ing in substantial shifts in hormone levels. Additionally, hormone
levels are altered through breast cancer treatments involving aro-
matase inhibitors and anti-estrogen medications. These fluctua-
tions can modulate mechanisms influencing autoimmune skin
abnormalities.
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