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Abstract

Uterine fibroids (leiomyomas) are the most common benign pelvic tumors in women and are the
major indication for hysterectomy. Fibroids are more common and more severe among African
American women. Although this disease disproportionately affects the African American
population, we understand little about what causes this disparity. Fibroids should be considered a
public health issue, given the magnitude of the problem and the costs of health care for this
disease. In this review, we examine the burden of disease from fibroids in the African American
population and review the natural history, diagnosis, and treatment of uterine fibroids, with
emphasis on how these can differ, depending on race. We also focus on the socioeconomic burden
caused by the disease and describe the anticipated influence of new health care reforms and
funding mechanisms for fibroid research.
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Introduction

Uterine fibroids, also termed leiomyomas or myomas, are the most common benign
gynecologic tumors; ultrasound evidence shows that more than 80% of African American
women and approximately 70% of white women will have uterine fibroids by age 50 (1).
However, because only 20% to 50% of all women with fibroids experience related
symptoms (1,2), and because screening for fibroids is not routinely performed, the true
incidence is difficult to ascertain. In fact, the reported incidence of fibroids in most studies
likely is underestimated because they include only symptomatic women with clinical
diagnoses confirmed ultrasonographically. For women in their 40s and 50s, abnormal
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uterine bleeding is the most common reason to seek gynecologic consultation, and fibroids
are one of the most common causes of this symptom. Pelvic pain, another common reason
for gynecologic consultation, is a symptom often associated with fibroids. These symptoms
markedly alter the quality of life and reproductive health in affected women (3,4). Treatment
options include many alternatives to hysterectomy, including medical therapies, minimally
invasive surgery, uterine artery embolization, and magnetic resonance—guided focused
ultrasound surgery. Hysterectomy, however, remains the most common intervention, and in
the United States, fibroids are the leading indication for hysterectomies.

Disproportionate Impact of Fibroids in African Americans

In addition to a having greater lifetime incidence of fibroids, African American women have
a 3-fold increased age-adjusted incidence rate and 3-fold increased relative risk of fibroids
when adjusted for other confounding factors (1,5). Some investigators suggest a doubling of
risk for Hispanic women, whereas others suggest that only African American women have
increased risk (4-6). African ancestry is considered a key risk factor for the development of
fibroids. African American women have fibroids diagnosed at earlier ages, are more likely
to be symptomatic, and are likely to have different responses to medical treatment than
white women (7). The size and growth rates of fibroids are greater in African American
women, and they are more likely to undergo surgical intervention than other racial groups
(8). Approximately 42 per 1,000 women are hospitalized annually because of fibroids, but
African American women have higher rates of hospitalization, myomectomies, and
hysterectomies compared with white women (relative risks of 3.5, 6.8, and 2.4, respectively)
(9,10).

Taran et al (11) published a systematic review detailing the limited racial diversity in high-
quality fibroid studies published from 2000 through 2006 and attempted to determine the
factors that encouraged reporting of race and ethnicity. The investigation showed that
greater than 75% of fibroid studies did not report the patient race, and most of the studies
reporting race were those exclusively of African American women (eg, reports from the
Black Women's Health Study). Of the remaining studies that reported race, African
American women represented 15% of the studied population (11).

Biologic Studies of Racial Differences

Despite the racial differences in symptoms and incidence, relatively little data have been
published regarding the biologic basis of fibroids in African American women. The few
existing studies that examined large numbers of black and white women (eg, the Nurses'
Health Study) did not show that risk factors that traditionally differed by race accounted for
the increased burden of fibroids in African American women (5,7). Some data suggest that
fibroid growth differs by race, especially as women approach menopause (12). Although
some evidence links environmental factors such as diet and history of abuse to this increased
risk, most of this information comes from studies such as the Black Women's Health Study
(12-14). A recent study has linked vitamin D insufficiency with increased fibroid risk in
black women (15). This study is important not only because of the biologic plausibility of
the mechanism (ie, darker skin inhibits production of biologically active vitamin D) but
because it opens a potential pathway to prevention.

Information on the genetic basis of fibroids in black women has been sparse for several
reasons. First, many of the important genetic studies of fibroids using exome sequencing or
genome-wide association studies have come from countries such as Finland and Japan,
where there are few women of African descent (16,17). The Finding Genes for Fibroids
study, begun in 1999, aimed to recruit both black and white US women for genome-wide
association studies (18); however, the published reports have all been limited to the genetics
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of white women because participation by blacks has been limited (19,20). The historical
issues of unethical treatment of African American medical study participants (eg, the
Tuskegee syphilis studies) potentially has limited enrollment in these important studies.

Additional studies have demonstrated racial differences in fibroids at the molecular level,
with differential gene expression of genes, proteins, and micro-RNAs (6,21,22). Based on
these biologic differences, it is reasonable to hypothesize that fibroids in African American
women may respond differently to medical therapy. If the pathophysiology of fibroids
differs by race, there is a need for trials comparing fibroid therapies in African American vs
white women.

Differences in Surgical Procedures and Outcomes

Surgical treatment for fibroids is especially prevalent among African American women
because of both an earlier age of onset and more symptomatic disease. African American
women are 2 to 3 times more likely to undergo hysterectomy for fibroid tumors than other
racial groups (10,23). As reported in the National Hospital Discharge Survey, the total rates
of hysterectomy for African American and white women were similar from 1988 through
1990 (61.7 and 56.5 per 10,000 women, respectively). However, fibroids as the primary
indication for hysterectomy was muchc higher for African American women (61% vs 29%
for white women) (23). This pattern was confirmed in another large cohort of 80,000 women
which again showed that African American women had significantly higher rates of fibroid
surgery than white women (24). Comparisons of the rates of hysterectomies and
myomectomies in African American and white women indicate that African American
women are more likely than white women to undergo both myomectomy and hysterectomy
(Figure) (25). Myomectomy appears to be even more common in African American women,
with almost a 7-fold increased relative risk (10). With the increasing racial diversity in the
United States, this means that if surgical rates are stable, fibroid-related surgical procedures
and hospitalizations are projected to increase by 20% to 31% by 2050 (10).

Fibroids tend to be more numerous and larger among African American patients undergoing
hysterectomy (26,27), which increases their risk of blood transfusion and postsurgical
complications such as infection and bleeding. However, there are no corresponding data on
racial differences in disease burden before other fibroid therapies or at the time of diagnosis.

Postoperative complications after myomectomy were twice as high in African American
women compared with white women (odds ratio [OR], 2.5; 95% ClI, 1.5-4.8) (28). Also,
perioperative blood transfusions were significantly higher among the African American
patients (OR, 2.3; 95% ClI, 1.1-5.0) (28). The issue of blood transfusions is further
complicated by the overrepresentation of African Americans among Jehovah's Witnesses, a
group with a religious prohibition against blood transfusion. Published data estimated
Jehovah's Witness congregations to be 22% black, whereas the general US population is
12% black (29). Because some gynecologic services and physicians insist that transfusion
remain a medical option or decline to provide care for women who refuse transfusion, this
can disproportionately affect black women who avoid or delay needed medical care out of
fear that their religious beliefs will not be respected.

Fibroids in Pregnancy and Obstetric Outcomes

Uterine fibroids, especially submucosal fibroids, have an adverse impact on fertility and
pregnancy (30). Furthermore, many studies have shown that removal of submucosal fibroids
and large intramural fibroids (>5 cm) improves pregnancy outcome and live birth rates in
patients undergoing in vitro fertilization (IVF) and in those who achieve spontaneous
pregnancy (31-34). Pregnancy loss during the first trimester and spontaneous abortion are
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also twice as common in patients with fibroids (35-38). One meta-analysis evaluated the
effect of uterine fibroids on rate of pregnancy loss in women undergoing IVF and found that
patients in the leiomyoma group had twice the miscarriage rate as patients without fibroids
(15.3% vs 7.7%) (39). Also, uterine fibroids have been associated with various obstetric
complications such as preterm labor, fetal malposition, placenta previa, postpartum
hemorrhage, and neonatal morbidity. Studies have shown that women with fibroids more
commonly have cesarean delivery than women without fibroids (48.8% vs 13.3%), mostly
because of fetal malpresentation and abnormal placentation caused by enlarged uterine
fibroids (40-42).

A large retrospective cohort study by Lai et al (43) compared neonatal outcomes of women
with and without leiomyoma. They found increased risk of preterm birth, low birth rate, and
intrauterine fetal death in women with fibroids, regardless of maternal age, ethnicity, or

parity.

Fibroids and Assisted Reproductive Technology

A recent review of fibroids and reproductive outcomes compared women with and without
fibroids and documented lower cumulative birth rates (36.9% vs 41%), more miscarriages
(20.4% vs 12.9%), and an increased rate of preterm delivery (OR, 1.5; 95% Cl, 1.3-1.7) in
women with fibroids (39). Disparities have been noted in the incidence and outcomes of
fibroids when comparing white and African American women undergoing assisted
reproductive technology (ART) (incidence of leiomyoma, 30.8% and 10.7% for African
American and white women, respectively) (44). The higher prevalence of uterine fibroids
among African American women potentially may lead to worse ART outcomes.

Feinberg et al (44) examined minority outcomes and use of ART in the US Department of
Defense and compared it with minority utilization of ART in the US population. They
compared the implantation rate, clinical pregnancy rate, spontaneous abortion rate, and live
birth rate for African American and white women. First, they found that African American
women used ART services more often when access to care was improved (eg, for employees
of the military and their dependents). Second, they reported a decrease in live birth rate for
African Americans (29.6% vs 35.8%; risk ratio [RR] 0.83; 95% CI, 0.67-1.02), and a
significant increase in spontaneous abortion rate in African Americans (25% vs 15.9%; RR,
1.57; 95% ClI, 1.05-2.36). Third, they determined that fibroids reduced ART success,
regardless of race. In their study, fibroids were 3 times more prevalent in African American
women (30.8% vs 10.7%; RR, 2.85; 95% CI, 2.06-3.95). For all women, ultrasonographic
identification of fibroids at baseline was associated with reduced clinical pregnancy rates
(35% vs 43.2%; RR, 0.74; 95% CI, 0.51-0.98), reduced live birth rates (26.2% vs 36.0%;
RR, 0.63; 95% Cl, 0.44-0.90), and reduced implantation rates (25.6% vs 31.1%; RR, 0.82;
95% ClI, 0.69-0.98) (44). This study suggests that differences in ART outcomes by race in
an environment offering equal access to care might, to some extent, be explained by the
increased incidence of fibroids in African American women.

Fibroids as a Public Health Issue

Many parallels can be drawn between uterine fibroids and obesity, another prevalent public
health problem. Greater than 33% of adults in the United States are overweight or obese, and
the incidence of obesity is approximately 50% for African American women, whereas it is
about 30% for white women (45). In comparison, the cumulative lifetime incidence of
fibroids is 70% and 80% in white and African American women, respectively (1). Like
obesity, fibroids are associated with a large financial burden; the annual cost of uterine
fibroids in the United States (including direct medical costs and lost work-hour costs) is
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approximately $34.4 billion, and the annual cost of fibroid-related care (eg, surgery, hospital
admissions, outpatient visits, and medication) is estimated to be $4.1 to 9.4 billion (46).

Obesity and fibroids each can convey a significant disease burden by affecting many aspects
of women's health care and reproductive health, and certain racial and ethnic minorities are
more likely to have development of both obesity and fibroids. Furthermore, obesity risk is
associated with risk of uterine fibroids. One retrospective cohort study from the United
States (47) reported that women with uterine fibroids were heavier than the general
population of women (50% of women with fibroids were obese and 16% were morbidly
obese; in comparison, 25% and 7.2% of the general population of women are obese and
morbidly obese, respectively). The risk of uterine fibroid development is 3 times greater for
women who weigh 70 kg or more compared with women who weigh 50 kg or less (9); this
suggests that hyperestrogenic states in obesity may enhance fibroid growth.

Socioeconomic Impact and Disparities in Care

Socioeconomic status and race influence access to appropriate health care. This disparity is a
significant and controversial problem in the United States health care system, especially
because access to some therapies is directly affected by insurance status and cost of the
procedure. When hysterectomies are performed, white women and women of other racial
groups with private insurance are more likely to undergo laparoscopic procedures, whereas
African Americans, Hispanics, and women with Medicare coverage are more likely to
undergo abdominal procedures, even for the same indication (48). A large cohort study was
conducted that compared the frequency of laparoscopic hysterectomies among different
races for the treatment of uterine fibroids and menorrhagia between 1998 and 2002 (49).
Even when the median household income was the same, African Americans, Hispanics, and
women of other ethnic minorities were less likely to undergo laparoscopic hysterectomies
(OR [95% CI] for each group was 0.44 [0.42-0.45], 0.58 [0.55-0.61], and 0.68 [0.64-0.72],
respectively, when compared with white women) (49).

The same issues of access may also be present in other minimally invasive alternatives for
uterine fibroids, including uterine artery embolization and hysteroscopic and robotically
assisted magnetic resonance—guided focused ultrasound surgery. However, again, data are
lacking in these key areas.

Among women with equal access to care, there is a race-based difference in the outcome
and response to fibroid treatment (49,50). The cause of this difference remains poorly
understood. The combination of genetic, physiologic, cultural, and socioeconomic factors
likely contribute to these disparities. Patient preference may further influence treatment
decisions.

Impact of Health Care Legislation

New legislation on health care reform creates an opportunity to improve women's health.
Beginning in 2014, many health care services will make necessary changes that will
improve access to affordable health care coverage for women. The Patient Protection and
Affordable Care Act (ACA) requires that more health care services in the field of women's
health be provided by all health care plans. In their report, the Institute of Medicine set a
new national standard by recommending that 8 preventive service measures for women's
health be covered in the health plan without cost sharing (51). For example, they
recommended at least one “well woman” visit annually, which allows patients to receive
reproductive health care during the preconception period, childbearing years, and
menopause. These recommendations, along with the ACA, will improve provision of
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services and coverage to uninsured and underinsured women, ultimately reducing the
discriminatory practices of the present health care system.

The new ACA aims to improve health and health care access for women, particularly during
childbearing years, and this has specific implications for women with uterine fibroids (51).
First, because the ACA gives women direct access to obstetricians and gynecologists
without referral or preauthorization, it may decrease the recently reported disparity in the
length of time African American women experience symptoms before seeking treatment
compared with that of white women (52). Second, access to contraceptive medications
without copayments is especially important because some steroid contraceptives, including
oral contraceptives and the levonorgestrel intrauterine system, are used for medical
treatment of fibroid-related heavy menstrual bleeding. Third, given the high risk of
formation of new fibroids (ie, “recurrent disease”), elimination of the insurance companies'
ability to deny coverage on the basis of preexisting conditions is a benefit to women with
this condition.

Finally, but perhaps most importantly, the ACA provides funds for research through the
establishment of the Patient-Centered Outcomes Research Institute (PCORI) (53). Uterine
fibroids has recently been designated as a high-priority area for targeted research by PCORI
(54).

Summary and Conclusion

Fibroids potentially can adversely affect reproductive health, fertility, success with ART,
and birth rates. Fibroids are more common in African Americans compared with women of
other races and thus can present major health problems among African American women.
Fibroids develop at earlier ages and are more symptomatic; African American women have
higher rates of surgery for fibroids and therefore may have more postoperative
complications than other racial groups. More studies are needed on medical treatment
options for African American women with fibroids because similar treatments have different
results in African American and white women.

The ACA is a promising strategy that may improve availability of health care services for
African American women. Under the ACA, women with the diagnosis of fibroids cannot be
denied insurance coverage. Furthermore, women who undergo surgical treatment for
fibroids will no longer be banned from lifetime medical insurance coverage. Women's health
care providers will have a vital role in ensuring implementation of the new efforts and
delivery of appropriate care.
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Survey, National Ambulatory Medical Care Survey, and National Hospital Ambulatory
Medical Care Survey only). Solid line denotes black women; dotted line, white women.
(Adapted from Flynn et al [25]. Used with permission.)
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