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ABSTRACT
Women have a higher prevalence of several inflammatory rheumato-
logic conditions. These include systemic lupus erythematosus (SLE),
rheumatoid arthritis (RA), and systemic sclerosis (SSc) to name a few.
These conditions are all associated with higher rates of cardiovascular
(CV) morbidity and mortality, which is driven primarily by atheroscle-
rotic heart disease. Traditional risk factors are important consider-
ations in the assessment of CV risk in the rheumatologic patient;
however, these factors do not appear to impart a similar weight of risk
in women with inflammatory autoimmune rheumatologic conditions.
In addition, even when controlling for traditional risk factors, patients
with RA or SLE continue to have a higher risk of CV events, which has
been linked to the burden of systemic inflammation. Currently, the CV
risk scoring systems available for the general population underesti-
mate the burden of the problem in these complex patients. The
increased CV risk in patients with rheumatologic diseases has been

R�ESUM�E
Plusieurs affections rhumatismales inflammatoires ont une
pr�evalence plus �elev�ee chez les femmes, notamment le lupus
�eryth�emateux diss�emin�e (LED), la polyarthrite rhumatoïde (PR) et la
scl�erodermie g�en�eralis�ee (SG). Ces affections sont toutes associ�ees à
des taux plus �elev�es de morbidit�e et de mortalit�e cardiovasculaires
(CV), essentiellement attribuables à l’ath�eroscl�erose. Il importe de
consid�erer les facteurs de risque classiques dans l’�evaluation du risque
CV chez les patients atteints d’affections rhumatismales; cependant,
ces facteurs ne semblent pas se traduire par un risque similaire chez
les femmes atteintes d’affections rhumatismales inflammatoires auto-
immunes. En outre, même quand on tient compte de facteurs de ris-
que classiques, les patients atteints de PR ou de LED demeurent plus
à risque d’�ev�enements cardiovasculaires, ce qui a �et�e mis en relation
avec les r�epercussions de l’inflammation g�en�eralis�ee. Actuellement,
les systèmes d’�evaluation du risque CV au sein de la population

Cardiovascular disease (CVD) is the leading cause of death in
women in developed countries.1 Coronary artery disease
(CAD) is the primary vehicle by which increased CVD risk
occurs. In the general population, CAD manifests later in
women and is frequently associated with an atypical presen-
tation that complicates early diagnosis and treatment when
compared with men. Both short- and long-term survival after
acute myocardial infarction (MI) has been reported to be
lower in women than in men.2,3

Chronic inflammatory rheumatologic conditions (chronic
inflammatory disease [CID]), which may potentiate CV risk,
are considerably more prevalent in women than in men.
Women compose up to 90% of patients with SLE or SSc and
75% of patients with RA.4 The combination of the incre-
mental risk resulting from CID and the underdiagnosis of CV
conditions in general render women with CID prone to
complications from atherosclerotic vascular disease.

Chronic inflammatory autoimmune diseases have
various cardiovascular (CV) manifestations such as peri-
carditis, vasculitis, aneurysms, and myocarditis. However,
atherosclerosis, leading to ischemic heart disease (IHD) and
cerebrovascular disease, carries the greatest CV risk for these
patients. The reasons underlying the increased prevalence of
CVD observed in this population is multifactorial.
Although traditional CV risk factors certainly play an
important role, their effects may differ in the patient with a
rheumatologic condition. However, even after optimal
control of traditional risk factors, a significant residual risk
remains, which is related to the presence of chronic
inflammation.

This review is intended to focus primarily on the rela-
tionship between chronic inflammatory rheumatologic
conditions and atherosclerotic cardiovascular disease
(ASCVD) in women.

Epidemiology of Atherosclerosis in Chronic
Inflammatory Conditions

In autoimmune diseases, the immune response to self-
antigens results in the damage or dysfunction of tissues,
which affects specific organs or body systems but is also
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observed systemically. For most systemic autoimmune disor-
ders, there is a clear difference in prevalence by sex, making
this a more common CV risk factor in women.

The association between CID and increased CV mortality
has been reported in the literature for decades. The driver of
this higher risk is related to atherosclerotic CVD.5 Although
systemic lupus erythematosus (SLE) and rheumatoid arthritis
(RA) have the largest body of available literature describing the
increased burden of ASCVD, smaller studies suggest that
other inflammatory conditions have similarly increased
atherosclerotic risk. CIDs are estimated to afflict up to 7% of
the general population.4 RA is by far the most common
autoimmune disease and is characterized by systemic inflam-
mation of the joints resulting from autoantibodies (particu-
larly rheumatoid factor and citrullinated peptide), causing in
joint swelling and pain. The course of disease can vary from
severe joint inflammation and early joint destruction to milder
manifestations but typically includes symmetrical polyarthritis
of the hands and feet. RA occurs in approximately 1% of
white women in the United States.6 The incidence rate for RA
is 40 per 100,000 population and affects women up to 3 times
more often than men. The mean age at onset is 56 years.
Higher rates of death were noted in the patient with RA, with
women having more excessive mortality compared with men.7

The increased morbidity and mortality in RA has been found
to result from ASCVD, resulting in an up to 3-fold higher risk
of CV mortality from events such as MI or stroke.8 In fact,
women with RA have a higher risk of MI than do men with
RA.9 Besides a higher risk of CVD developing, patients with
CID have adverse outcomes after CV events, including more
complications after CV interventions, such as in-hospital
mortality or ischemic events after first-time coronary inter-
vention or stroke.10,11

SLE is a rare autoimmune disease that causes tissue damage
by autoantibodies and immune complexes. SLE has a wide
range of clinical manifestations and can affect the joints and
many organs, such as kidney, skin, lung, nervous system, or
heart. SLE affects about 5 to 6 individuals per 100,000 popu-
lation, 90%of whom are women. Ethnicity plays amajor role in
SLE prevalence. African American,Hispanic, Asian, andNative
American women are 2 to 3 timesmore likely to experience SLE
compared with white women.12 SLE can have an onset at any
point in life but typically is seen most commonly between the
ages of 16 and 55 years. The higher female proportion of
patients with SLE has been partially accredited to a hormonal
effect that may explain the different male-to-female ratios of
SLE observed according to age. In children, in whom the effect
of sex hormones is minimal, the male-to-female ratio is 1:3,
increasing in adult women of childbearing age to a ratio up to
1:15. In older postmenopausal women, this ratio lowers slightly

to a male-to-female ratio of 1:8.13 Patients with SLE have
markedly higher morbidity and mortality associated with
CVD.11 Women between 35 and 45 years of age have a
particularly high risk, with the relative risk of MI increased to
more than 50 times compared with age-matched controls in the
general population.14-16 This relative risk flattens out in older
women but is still 2- to 5-fold higher in women older than 55
years.17 Classically, SLE has been shown to have a bimodal
mortality rate.18 Early, typically within 3 years of diagnosis,
patients with SLE present with disease activityerelated com-
plications such as sepsis or kidney disease. With current
aggressive treatment approaches, this early mortality from acute
SLE has decreased significantly. Consequently, the incidence of
CV mortality that occurs later in the course of the disease is
increasing. Notwithstanding, renal failure caused by SLE may
have an additive role in the development of atherosclerosis.19 It
is important to mention that SLE in men seems to differ clin-
ically, becausemen have worse SLE-related outcomes compared
with women. Data from experimental models of SLE suggest
that estrogens may have an important permissive role for the
development of SLE early in life. However, their role in
adulthood remains unclear, particularly their effect on CVD
and its risk factors.20

Systemic sclerosis (SSc) is a rheumatic autoimmune disease
characterized by small-vessel vasculopathy, occurrence of au-
toantibodies, and fibrosis of both the skin and internal organs,
resulting in thickening of the skin, pulmonary arterial hy-
pertension, interstitial lung disease, and gastrointestinal
manifestations. SSc affects approximately 28 individuals per
100,000 adults in the United States alone and has a 5-fold
higher female prevalence compared with men.21 The annual
incidence rate is described as being as high as 1.9 per 100,000
population per year.21 SSc has a higher prevalence at a
younger age in African Americans than in white individuals.22

SSc affects the microcirculation and injures the endothelium,
presenting as Raynaud’s phenomenon, pulmonary arterial
hypertension, and renal crisis.23,24 Endothelial dysfunction
and inflammation can lead to macrovascular dysfunction and
ultimately atherosclerosis. Estimating cardiac involvement in
SSc is challenging because it can manifest in various ways,
such as myocardial damage, fibrosis of the conduction system,
or pericardial or valvular disease.25 The risk of MI is increased
approximately 2-fold when compared with controls. The as-
sociation of SSc with atherosclerosis is not fully understood
but seems to result from underlying systemic inflammation,
endothelial wall damage, and vasculopathy.26 Fewer than 40%
of patients with SSc and CVD have obstructive CAD, indi-
cating that microvascular abnormalities may be the primary
mechanism leading to CV events.27 Compared with RA and
SLE, fewer studies address atherosclerotic changes in SSc.

reported in the literature for years but remains underrecognized by
internists and cardiologists. Although these conditions themselves are
relatively rare, the further study of inflammation and its treatment in
CV disease will be beneficial to the general population.

g�en�erale sous-estiment les r�epercussions de la probl�ematique dans
ces cas complexes. L’accroissement du risque CV chez les patients
atteints d’affections rhumatismales est signal�e dans la litt�erature
depuis des ann�ees, mais il demeure insuffisamment reconnu par les
internistes et les cardiologues. Bien que ces affections soient rela-
tivement rares, l’�etude plus pouss�ee de l’inflammation et de son
traitement dans les cas de maladie CV sera salutaire pour l’ensemble
de la population.
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