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Abstract

®

Check for
updates

Purpose of Review Uterine fibroids are the cause of significant morbidity for women particularly women of racial and ethnic
minorities. This review seeks to draw connections between fibroids and another cause of morbidity and mortality, cardiovascular
disease. Fibroids are the most common neoplasm affecting women as well as the most common reason for undergoing hyster-
ectomy. Heart disease is the leading cause of death for women in the USA, and heart disease and stroke disproportionately impact

women of racial and ethnic minorities.

Recent Findings Prospective studies in the last several years have revealed a higher prevalence of metabolic syndrome and other
clinical and subclinical manifestations of cardiovascular disease in women with fibroids.
Summary Study of the clinical and subclinical manifestations of each disease state may set the foundation for both preventative

and therapeutic interventions.
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BMI Body mass index
BWHS Black Women’s Health Study
CVD Cardiovascular disease

MI Myocardial infarction
NSQIP National Surgical Quality Improvement Program

Introduction

Heart disease and cerebrovascular disease (CVD or “stroke”)
are consistently among the top ten leading causes of death in
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the USA [1]. Interestingly, cardiovascular disease and fi-
broids, the most common benign tumor found in women, are
often comorbidities within the same patient. A systematic re-
view of the epidemiology of uterine fibroids including cohorts
such as the Black Women’s Health Study (BWHS), the
Women’s Health Study, the Nurses’ Health Study II, and the
California Teachers Study found that the incidence of fibroids
among Black women was three times higher than that in
White, Hispanic, and Asian women (see Fig. 1) [2]. The num-
ber one risk factor for cardiovascular disease, hypertension, is
more prevalent in Black women with fibroids. There are clear
racial and ethnic disparities in the incidence of fibroids and
cardiovascular disease. As we explore the racial and ethnic
disparities in fibroids and cardiovascular outcomes, it is im-
portant to dissociate race from genetics and consider racism,
psychosocial and socioeconomic status, and the impact of
oxidative stress on these disease processes [3].
Understanding the burden of fibroids and cardiovascular dis-
ease among racial and ethnic minorities may set the founda-
tion for novel preventative and therapeutic options.

Epidemiology
Uterine fibroids, also known as leiomyomas or myomas, are

benign (non-cancerous) smooth muscle tumors of the
myometrium, the muscle layer of the uterus (see Fig. 2) [4].
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Fig. 1 Incidence of fibroids. a Incidence in US registry studies. b
Incidence of uterine fibroids according to race in the Nurses’ Health
Study II. BWHS Black Women’s Health Study, C7S California Teachers
Study, NHSII Nurses’ Health Study II (Stewart et al. [2])

Fibroids occur in 70-80% of women by the age of fifty. Twenty-
five percent of those fibroids are symptomatic causing heavy
menses and other abnormal uterine bleeding, bulk symptoms
due to size, and compression on adjacent organs such as the
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bowel, bladder, and nerves of the pelvis [5]. Fibroids located
within or adjacent to the endometrium, submucosal fibroids,
can impact fertility and cause more uncontrolled bleeding.
Black women have a greater burden of disease when compared
with White women—fibroids are larger and more numerous. In
addition, a study of 72 premenopausal women with 262 fibroids
among them found that growth rates for fibroids declined with
age for White women, but not for Black women, which may
explain the higher burden of disease in Black women [6].

Besides Black race, other major risk factors for fibroids
include age, family history, time since last birth (specifically
greater than 5 years), premenopausal status, hypertensive dis-
ease, and consumption of food additives and soybean milk.
Protective factors include smoking status in women with low
body mass index (BMI) less than 22 kg/m?, increased parity,
and use of oral and injective contraceptives such as depot
medroxyprogesterone acetate (Depo Provera). These factors,
whether causative or protective, are largely based on the rela-
tive exposure to ovarian or peripheral hormone production
such as from steroid conversion to estrogen in obese patients.
For example, smoking can have anti-estrogenic properties,
and parity and hormonal contraceptives disrupt the cyclic hor-
monal milieu and unopposed estrogen.

Pathophysiology

A combination of gonadal steroids, hypoxia, and angiogenic
growth factors are involved in the development of leiomyoma
from progenitor myometrial cells (see Fig. 3) [7]. A similar
process is involved in the smooth muscle development in
blood vessels. Several theories of the association of fibroids
and cardiovascular disease have been proposed, though both
disease processes are multifactorial. This connection was first
noted in the early 1970s when Moss and Benditt noted that
fibroids and atherosclerotic plaques have similar properties
in vitro [8]. Silver et al. proposed that cardiac and uterine
smooth muscles are similarly modulated by angiotensin II, a
hormone that regulates vascular tone, and can promote cell
growth and endothelial cell abnormalities which are seen in
both cardiac disease and uterine fibroids [9]. Other studies
point to global abnormalities in the synthesis of the extracel-
lular matrix in fibroids which is a correlate for plaque forma-
tion in blood vessels [10, 11]. It has also been proposed that
estrogens, IGF-I and insulin, and leptin facilitate development
of metabolic syndrome as well as several gynecologic disor-
ders including fibroids [12].

Management

Both qualitative and quantitative studies demonstrate ra-
cial and ethnic disparities in the management,



Curr Cardiovasc Risk Rep (2019) 13: 28

Page30f7 28

Pedunculated
submucous
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experience, and actual treatment provided between Black
women and women of other racial and ethnic groups. A
qualitative study involving semi-structured one-on-one
interviews of 60 study participants found that African-
American women were more likely to report high treat-
ment expectations, incomplete counseling, financial chal-
lenges, and dissatisfaction with treatment outcomes [13].
Of note, the voluntary study cohort included 61.7%
African-American, 25% White, 8.3% Hispanic, and
5.0% Asian women [13].

A larger cohort study using the Uterine Fibroid
Symptom and Health-Related Quality of Life (UFS-
QOL) questionnaire and Aberdeen Menorrhagia Severity
Scale (AMSS) found that Hispanic women reported
greater symptom severity when compared with White
and Black women [14].

Treatment options for uterine fibroids include expecta
management of symptoms, hormonal and non-hormonal
medical therapy, uterine-sparing procedures, and definitive
management via hysterectomy. Hysterectomy is the second
most common surgical procedure performed on women in
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the USA and is most commonly indicated for uterine fi-
broids [15]. Hysterectomy can be performed using mini-
mally invasive gynecologic procedures, or a larger incision
(an open/abdominal approach). Minimally invasive tech-
niques are advantageous due to decreased length of sur-
gery, length of stay in hospital, more rapid return to base-
line functional status, and decreased infection and other
perioperative complications. In a cross-sectional study of
1746 hysterectomies performed for fibroids or abnormal
uterine bleeding at 3 academic-affiliated hospitals in
Philadelphia, Hispanic ethnicity and Medicaid enrollment
were associated with lower odds of treatment with mini-
mally invasive hysterectomy (vaginal, laparoscopic, or
robotic-assisted laparoscopic approach) [16]. A cohort
study of over 15,000 hysterectomies performed for benign
indications recorded in the 2015 National Surgical Quality
Improvement Program (NSQIP) found that Black women
were more likely to undergo open hysterectomy and have
more major and minor complications compared with White
women when controlling for confounding factors such as
uterine size, prior pelvic surgery, and BMI [17].
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Fig. 3 Leiomyoma development. Genetic aberrations in HMGA2,
MED12, and FH facilitate unregulated cell proliferation of myometrial
stem cells. Normal changes in the myometrium during the menstrual
cycle lead to hypoxia causing differentiation of myometrial stem cells
into smooth muscle cells. This cycle leads to myometrial hyperplasia

Cardiovascular Disease and Fibroids

As previously stated, the origin of the relationship between
cardiovascular status and fibroids has not been well elucidat-
ed. Multiple studies have supported a correlation between the
two phenomena; however, it is not clear if one process pre-
cedes the other.

Many studies have supported a strong correlation between
the presence of fibroids and a diagnosis of some form of car-
diovascular disease. In a recent cross-sectional study, Haan
et al. showed that women with fibroids have higher blood
pressures, higher plasma glucose, and more asymptomatic
organ damage measured by arterial stiffness, left ventricular
hypertrophy, or reduced kidney function (either GFR < 60 ml/
min/1.73 m® or proteinuria) [18++]. A prospective analysis of
the relationship between blood pressure and fibroids demon-
strated that the risk of fibroids increased by 8% with 10 mmHg
interval increases in diastolic blood pressure. That risk was
even higher for patients not being treated with anti-
hypertensives [19]. Aksoy et al. demonstrated that patients
with a diagnosis of uterine fibroids were more likely to have
increased carotid intima-media thickness and decreased HDL,
both markers for atherosclerosis. Among patients with fi-
broids, patients on statins were more likely to display a lower
intima-media thickness [20]. Similarly, Korkmaz et al.
showed women with fibroids were more likely to have a
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and stimulates angiogenic growth factor expression. These promote
further cell proliferation and deposition of extracellular matrix and
provide support for leiomyoma formation. HMGA2, high-mobility
group AT-hook 2 protein; MED2, mediator subunit complex 12; FH,
fumarate hydratase; ADM, adrenomedullin (Tal and Segars [7])

deranged lipid profile, insulin resistance, and increased carotid
intima-media thickness [21]. A survey and registry search of
over three thousand women in Finland demonstrated a signif-
icantly increased risk of uterine fibroids with higher waist to
hip ratio, impaired glucose tolerance, and metabolic syndrome
in all studied cases of uterine fibroids. The association was
stronger in cases that were ICD-code confirmed [22¢¢].
Laughlin-Tommaso et al. compared the incidence of cardio-
vascular risk factors and subclinical evidence of coronary ar-
tery disease in women with fibroids and those without in the
Coronary Artery Risk Development in Young Adults
(CARDIA) study. Although consistent with prior knowledge,
women with fibroids had a higher incidence of cardiovascular
risk factors such as obesity and hypertension, they saw no
difference in subclinical markers of CVD over 10 years of
follow-up [23].

Hysterectomy itself is likely a risk factor for cardiovascular
disease [24, 25]. Though data has been conflicting, a longitu-
dinal study of women for an average of 22 years showed that
women who underwent hysterectomy were at increased risk of
developing hyperlipidemia, hypertension, cardiac arrhyth-
mias, and coronary artery disease in the post-operative period.
Younger women seem to be at even higher risk of developing
these diseases [26]. Most hysterectomies are now performed
with ovarian conservation particularly in premenopausal
women undergoing hysterectomy for benign indications.
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The presence of ovaries provides protection against cardiovas-
cular and neurologic disease; however, studies have shown
that patients were more likely to develop hypertension after
oophorectomy [27]. This appears to be even higher in patients
who have their ovaries removed at the time of hysterectomy.
Laughlin-Tommaso et al. found that women undergoing hys-
terectomy with ovarian conservation for fibroids compared
with matched controls who did not have a hysterectomy were
more likely to have obesity in multivariate analysis. Other
cardiovascular risk factors such as hypertension, diabetes, hy-
perlipidemia, and metabolic syndrome were not significantly
different between the two groups [28].

Minority Stress, Cardiovascular Disease,
and Fibroids

Minority stress is a phenomenon of a minority group being
exposed to multiple psychological stressors subsequently
leading to poorer health outcomes [29]. It is well known that
African-Americans are at disproportionally higher risk of car-
diovascular disease. African-American women have been
found to report higher perceived stress and major life events
when compared with women of other races [30]. The effects
of these perceived stressors have been demonstrated to have
effects at the level of gene expression. Hellwege et al. showed
an increased frequency of alleles that have a role in
fibroproliferative diseases such as fibroids and atherosclerosis
in those of African descent [31]. It has also been shown that
pro-inflammatory cytokines and cortisol are elevated in
African-American women with higher levels of perceived
stress [32-34].

An analysis from the Women’s Health Study follow-up
cohort used a composite score of acute and chronic stressors
called the cumulative stress score which incorporates multiple
domains of stress over time. This score showed that African-
American women had higher rates of chronic perceived stress
such as stress from interpersonal relationships, work, and en-
vironment and less than ideal cardiac health scores when com-
pared with White and Asian women. These results were un-
changed when comparing acute and chronic stressors indicat-
ing an even more complex relationship between stress and
cardiovascular health [35]. Saban et al. used resilience as a
possible marker for improving cardiovascular health. They
defined resilience as the confluence of psychosocial, cultural,
and biological factors that facilitate an individual’s ability to
respond to stressful incidents. Multiple factors in a woman’s
life may confer resilience; however, in this study, the rate of
cardiovascular disease in African-American women was
found to be decreased in women who perceived that they
had good social support and had good social status compared
with their peers [36].

Data from the BWHS demonstrated that, among Black
women who reported more perceived stress, fibroids were
more likely to be confirmed on ultrasound or during surgical
procedure [37]. A previous study exploring the effect of stress
on fibroids showed that African-American women were more
likely to report a major life event and more likely to be diag-
nosed with fibroids compared with their White counterparts
[30]. While not yet well understood, the link between per-
ceived psychological stressors and their negative impact on
cardiovascular health is indirectly linked to fibroid develop-
ment. It is likely that, similarly to cardiovascular disease pro-
gression, psychosocial stress, whether perceived or actual, ini-
tiates an inflammatory pathway and increases morbidity in
women with uterine fibroids.

Conclusions

If you check the health of a woman, that’s the health of a
society.
- Chimamanda Adichie

Women continue to be a marker of the overall health of a
society, and specific gynecologic conditions are increasingly
becoming gateways for screening for cardiovascular disease.
The January 2019 American College of Obstetrics and
Gynecology (ACOG) Practice Bulletin, Gestational
Hypertension and Preeclampsia, discusses a doubling of fu-
ture risk of cardiovascular disease after the affected pregnancy
[38]. Similarly, gestational diabetes mellitus is a well-known
risk factor for type II diabetes mellitus and subsequent cardio-
vascular disease. Polycystic ovarian syndrome (PCOS) is as-
sociated with metabolic syndrome and is also a known risk
factor for cardiovascular disease. Fibroids may prove to be
another gynecologic risk factor for cardiovascular disease.
Improved understanding of the comorbidities of fibroids and
cardiovascular disease in Black and other racial and ethnic
minorities will improve preventive and therapeutic options
for both diseases. Further study is needed in the areas of psy-
chosocial and oxidative stress to understand the racial and
ethnic underpinnings of fibroid and cardiovascular disease.
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