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Clinical implications of systemic lupus erythematosus without
and with antiphospholipid syndrome in peri- and postmenopausal age
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Abstract

Antiphospholipid syndrome (APS) in patients with systemic lupus erythematosus (SLE) displays a severe
disease sub-phenotype with vascular manifestations ranging from peripheral thrombosis to neurologic and
ophthalmic symptoms. The prevalence of morbidities including thrombosis, renal lesions, and cognitive impair-
ment contributes to a higher risk of organ damage and a reduced quality of life in patients. In addition to the
clinical heterogeneity, the diagnostic challenge is heightened in elderly patients as APS-related SLE is primar-
ily diagnosed in young females. Many patients reach menopause due to the clinical association of premature
menopause and improvements in diagnostic and therapeutic strategies in recent years. Although obstetric
morbidity is not a concerning feature of the disease within this age group, a number of manifestations which
may contribute to a decreased quality of life are present and must therefore not be disregarded. An improved
prognosis derives from successful therapeutic regimens with minimal adverse effects in individual patients. The
multifaceted management involves patient evaluation and risk stratification, followed by thromboprophylaxis
efforts through the correction of modifiable risk factors, lifestyle recommendations, and pharmacological ther-
apy. This review highlights the role of estradiol in the disease pathogenesis as well as the clinical complications
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and management of APS-related SLE in perimenopausal and postmenopausal patients.
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Introduction

Antiphospholipid syndrome (APS) is defined by the
occurrence of vascular thrombosis or pregnancy mor-
bidity in the presence of positive laboratory findings of
anti-cardiolipin antibody (aCL), lupus anticoagulant, or
anti-B2 glycoprotein-I antibody [1]. It is prevalent in up
to 25% of patients with systemic lupus erythematosus
(SLE), an autoimmune disease that remains a diagnos-
tic challenge due to its diverse clinical manifestations
[2]. The association of APS with SLE displays a severe
disease sub-phenotype, with symptoms ranging from
mild mucocutaneous involvement to severe pulmonary
and cardiovascular disease [2, 3]. An increased risk of
neuropsychiatric involvement and chronic renal insuf-
ficiency progression is also observed [1]. The increased
mortality risk and reduced survival rate of patients are
mainly attributable to the occurrence of thrombotic
events [4].

In addition to the clinical heterogeneity, the diag-
nostic challenge is heightened in patients within an el-
derly age group who are not the typical demographic of
the disease. Although obstetric morbidity is a concern-
ing hallmark of the disease in women of reproductive
age, it may involve many other manifestations that con-

tribute to a decrease in quality of life. This review high-
lights the role of estradiol in the disease pathogenesis
as well as the clinical complications and management
of APS-related SLE in perimenopausal and postmeno-
pausal patients.

Epidemiology and prevalence

Antiphospholipid syndrome-associated SLE primar-
ily affects young females between the ages of 21 and 30
years. Many patients reach menopause due to recent
advances in diagnostic and therapeutic strategies in
addition to the increased frequency of premature men-
opause seen in the disease. The reported prevalence in
the age groups 41-50 and over 50 is 10.20% and 12.24%
respectively (3, 5, 6].

Differences exists across different geographic re-
gions and ethnic groups in terms of both prevalence
and presentation. The prevalence of APS in Caucasian
patients with SLE is higher than that in the Chinese
population. Amongst Chinese patients, arterial throm-
bosis was more frequently manifested than venous
thrombosis and associated increased mortality risk was
observed [4]. A number of clinical presentations were
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frequently found in Latin American patients includ-
ing neurologic and dermatologic symptoms as well as
hemolytic anemia [7].

Cervera et al., in a study of 1000 European APS pa-
tients, found that 36% of patients had APS-related SLE
compared to 53% of patients with primary APS. Factors
associated with aging could be responsible for the dif-
ference in the disease presentation. Early childhood
onset is associated with increased episodes of jugular
vein thrombosis and chorea in contrast to higher inci-
dence of angina pectoris and stroke found in patients
with a later disease onset [8].

The 5-year mortality rate observed in a cohort of Eu-
ropean patients was 5.3%. Thrombotic events including
myocardial infarction and stroke along with infections
and hemorrhagic complications contribute to one-third
of the mortality rate. This is followed by malignancy,
catastrophic APS, and pulmonary embolism, among
others [8]. Antiphospholipid syndrome is associated
with a high rate of morbidity and mortality in SLE pa-
tients. Therefore, prompt diagnosis and prophylactic
treatment are critical to prevent fatal complications [3].

Role of estrogen in disease pathogenesis

The heterogeneity of APS-related SLE suggests the
involvement of multiple pathogenic processes including
environmental contributions which can affect the dis-
ease expression in genetically predisposed individuals
[7, 9]

Similar to many other autoimmune diseases, a pre-
dominant preference of female patients and a primary
disease onset during the reproductive years indicate
a hormonal contribution to the disease pathogenesis
[8]. The immunoregulatory properties of sex hormones
have suggested that an interrelation exists between
SLE disease activity and estradiol, though the mecha-
nisms involved have not been fully explained [10, 11].

The role of estrogen in the promotion of autoim-
munity is indicated as SLE disease susceptibility is as-
sociated with estrogen-related exposures (early me-
narche, pregnancy, exogenous estrogen therapy) [12].
Although this may indicate a possible association, it
is not the sole factor, as SLE has also been reported
in children, postmenopausal women, and in male pa-
tients. Theoretical links between estrogen and SLE have
been built on the findings of increased disease activity
with pregnancy or the menstrual cycle, increased es-
tradiol levels in affected women, SLE association with
estrogen receptor gene polymorphism (estrogen recep-
tor alpha polymorphism), hormone replacement therapy
(HRT)-associated mild-to-moderate flares, estrogen’s
effect on B-cell maturation, selection, and activity, and
increased autoantibody production by estrogen [13, 14].

Results have shown that hyperestrogenic levels in
SLE women are linked to an increased risk of APS and

cardiovascular manifestation. Higher levels of estrogen
were reported in SLE patients with APS compared to pa-
tients without APS. Estrogen was shown to contribute
to the clinical manifestations as higher frequencies of
thrombocytopenia were observed in patients with high-
er estradiol levels. A significant increase in episodes of
transient ischemic attack and stroke was also reported
compared to patients with normal estradiol levels. In
addition to the thrombotic enhancement properties of
estrogens in SLE patients, estrogens have also been
implicated in stimulation of the pathologic type of aCL
This demonstrates a potential important correlation be-
tween estrogens and autoimmunity, with an impact on
the risk of thrombosis and cardiovascular disease [11].
Other factors that may affect the thrombotic-hemostat-
ic balance in favor of thrombosis may include the pres-
ence of infection, endothelial injury, and factors such as
a history of prior surgery and immobility [9] (Figure 1).

Clinical manifestations

A similar clinical profile between patients with pri-
mary APS and SLE-related APS was observed [8]. A va-
riety of vascular manifestations across different organ
systems were recorded throughout the disease evolu-
tion. Common presenting manifestations included pe-
ripheral thrombosis, neurologic, cardiac, pulmonary,
cutaneous and ophthalmic symptoms [7, 8] (Figure 2).
Increased incidence of thrombosis, pregnancy loss, val-
vular heart disease, arthritis, livedo reticularis, renal le-
sions, cognitive impairment, and cytopenia (thrombo-
cytopenia, leucopenia, hemolytic anemia) was present
in patients with SLE-related APS compared to SLE pa-
tients without APS [8, 15].

Systemic lupus erythematosus patients face an in-
creased risk of developing premature menopause, 0s-
teoporotic fractures, decline in cognitive dysfunction,
premature atherosclerosis, thrombosis, and cardiovas-
cular events [16]. Yamakami et al. reported diminished
ovarian reserve in APS patients [17]. Systemic lupus
erythematosus patients frequently present an overlap
of menopausal symptoms during disease flares (sleep
disturbances, fatigue, difficulty in concentrating, head-
aches). The effects of menopause in addition to the dis-
ease complication lead to a reduced quality of life. Al-
though studies have reported an increased prevalence
of premature menopause and menopausal symptoms
in women with SLE, no correlation was found between
lupus activity and menopausal symptoms or age at
menopause onset [6].

The occurrence of thrombosis has been reported in
up to 16% of SLE patients [18, 19]. Research has shown
an even higher frequency among patients with an asso-
ciated APS [20]. This complication is a primary concern
which will affect the disease prognosis and treatment
option in patients, especially those in the post-meno-
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Fig. 1. The role of estrogens in systemic lupus erythematosus (SLE) and SLE-associated antiphospholipid syndrome
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Fig. 2. Signs and symptoms of systemic lupus erythematosus (SLE) and SLE-associated antiphospholipid syndrome (APS) in women

pausal period requiring hormonal replacement therapy,
which predisposes them to a higher risk of thrombotic
complications [21].

Disease assessment and monitoring

The complex interplay between SLE and APS re-
flects the multifaceted management of the combined
conditions. The management of APS-associated SLE in
peri- and postmenopausal women should begin with
a global evaluation and risk stratification of the patient
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followed by thromboprophylaxis efforts. This involves
the correction of modifiable risk factors, lifestyle recom-
mendations, and pharmacological reduction of throm-
botic risks [22].

Although the hallmark of pregnancy morbidity
is not a primary concern in women in the postmeno-
pausal age group, evaluating the risk of thrombosis
and developing strategies to prevent thromboembolic
complications are essential. An early evaluation should
consider cardiovascular risk factors (hypertension,
diabetes mellitus) and factors promoting thrombosis
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(smoking, surgery, immobilization) in addition to the
patient’s older age [22]. A study by Kaiser et al. of 1930
SLE subjects found that smoking, prolonged disease
duration, nephritis, antiphospholipid (aPL) positivity,
and immunomodulation medication use were signifi-
cant risk factors for thrombosis [23].

Lifestyle modifications

Patients with APS-related SLE can benefit from non-
pharmacological lifestyle modifications and diet which
may help to decrease their risk of cardiovascular com-
plications [24]. Modifiable risk factors including smok-
ing and a sedentary lifestyle should be identified and
health adjustments should be promoted [22]. Comor-
bid conditions including hypertension, hyperlipidemia,
and diabetes mellitus should be strictly monitored and
treated [25]. Regular physical activity is beneficial in
maintaining the ideal body weight as well in reducing
cardiovascular complications [22].

Pharmacological management

The fundamental principle of APS treatment is
thromboprophylaxis using antiplatelet and anticoagu-
lant agents. Patients with venous events should be
treated with long-term oral anticoagulation to an inter-
nationalized normal ratio (INR) of 2.0-3.0 [26]. In situa-
tions of high thrombotic risk, including surgery and pro-
longed immobilization, low molecular weight heparin
(LMWH) should be prescribed [22].

Low dose aspirin (LDASA) and hydroxychloroquine
(HCQ) can be used in the reduction of cardiovascular
risk and prevention of thrombotic events [22]. Low dose
aspirin can be prescribed in individuals with a low-risk
aPL profile who develop a stroke. In stroke patients with
a higher risk of thrombotic complications, long-term
anticoagulation with warfarin should be prescribed
[26]. Treatment with hydroxychloroquine was found to
be significantly protective against thrombosis through
its inhibition of platelet aggregation and aPL production
in addition to its cholesterol-lowering mechanisms [23].

Risks and benefits of hormone
replacement therapy

The use of hormone replacement therapy (HRT)
in patients with APS-related SLE should be measured
against their risk of thrombotic and cardiovascular com-
plications. A prompt initiation should be considered for
an increased benefit for bone protection in cases where
menopausal symptoms necessitate HRT. The benefit of
HRT was observed predominantly in vasomotor symp-
toms (hot flashes, sweating at night) and not in other
menopausal symptoms [6, 27]. The shortest possible

duration of treatment in patients with APS-related SLE
should be recommended [28].

Due to research limitations of randomized control
trials which included predominantly patients with nega-
tive aPL, definite conclusions cannot be made regarding
the safety and efficacy of HRT use in APS-related SLE.
Among SLE subjects, there have been no reports which
demonstrate an increased risk of severe exacerbations
within 24 months of HRT, though an increased risk of
minor to moderate flares may be observed [28, 29].

Conclusions

APS-related SLE encompasses a heightened risk
of thrombotic complications, leading to an increased
mortality risk and decreased quality of life in peri-
and postmenopausal patients. The interplay between
genetic predisposition, hormonal influence, and envi-
ronmental factors contributes to the complex clinical
image, requiring a multi-step approach. The disease
management involves the combination of risk stratifi-
cation followed by thromboprophylaxis efforts through
correction of modifiable risk factors, lifestyle recom-
mendations, and pharmacological treatment.
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