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Abstract 

Endometriosis and atherosclerotic cardiovascular disease (ASCVD) are both essentially 

diseases of inflammation. It is well established that inflammation is the leading mechanism in 

the initiation and maintenance of vascular injury and in the development and progression of 

atherosclerosis. Thus, if women with endometriosis do indeed have increased general 

inflammation, they are at increased risk of developing microvascular dysfunction and 

atherosclerosis. Currently available evidence suggests that young female patients with proven 

endometriosis may be at a higher lifetime risk of developing cardiovascular disease; this may be 

unrecognized owing to the relatively young age of women found to have endometriosis. Other 

mechanisms proposed to explain the link between endometriosis and ASCVD include 

similarities in the genetic underpinnings of each condition including microRNA dysfunction and 

the association between endometriosis and early menopause, a risk for developing ASCVD. 

While physicians today primarily focus on traditional risk factors when evaluating an individual 

female patient’s risk of developing ASCVD, we believe that a history of endometriosis should be 

included as a possible risk factor and needs further exploration. A better understanding of the 

mechanisms linking endometriosis with ASCVD will hopefully guide the implementation of new 

therapies to mitigate the increased cardiovascular disease burden that patients with 

endometriosis might face.  

 

Keywords: Endothelial dysfunction; Inflammation; Menopause; Microvascular dysfunction; 

Vascular injury 
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Introduction  

 Atherosclerotic cardiovascular disease (ASCVD) is the leading cause of death in 

women, with an incidence that rises sharply after menopause [1]. Typically, the first presentation 

of ASCVD in women is seen 10 years later than in men and is thought to be related to the 

decline in ovarian hormone concentrations during the menopausal transition [1]. While both men 

and women experience the sequelae of ASCVD, they do not have similar risk factors, clinical 

presentation, comparable treatments, or equivalent clinical outcomes. The population-adjusted 

risk of cardiovascular mortality is greater for women (20.9%) than men (14.9%) [2] making it 

essential to recognize risk factors and signs and symptoms as early as possible to improve 

disease management and outcomes. A recent timely joint statement from the American Heart 

Association and the American College of Obstetricians and Gynecologists encourages the 

recognition of ASCVD risk in both young and postmenopausal women and counseling or referral 

to the appropriate sources with the goal of preventing future cardiovascular events [3]. It does 

not acknowledge the possibility that endometriosis is also a risk factor for the development of 

ASCVD. Moreover, a potential link between endometriosis and sex-specific nontraditional risk 

factors for ASCVD (preterm delivery, hypertensive disorders of pregnancy, autoimmune 

diseases, depression) is supported by growing evidence [4]. 

Endometriosis, affecting 6% to 10% of the female population of reproductive age, has 

been implicated in several chronic diseases including cardiovascular diseases related to 

systemic inflammation, increased oxidative stress, and an atherogenic lipid profile [5–7]. Two 

recent large-scale prospective studies using the same cohort showed a higher risk of 

myocardial infarction, angiographically confirmed angina, coronary artery bypass graft surgery, 

coronary angioplasty procedure or stenting, or a combination of these, in female patients with 

laparoscopically confirmed endometriosis [8,9]. 
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A recent systematic review explored the association between endometriosis, markers of 

atherogenic lipid profiles, endothelial dysfunction, and subclinical atherosclerosis [10]. Although 

further studies are warranted to investigate the causal relationship between ASCVD and 

endometriosis, several mechanisms have been proposed to explain the possible relationship 

between the two chronic conditions: (1) a common pathogenesis of chronic inflammation; (2) 

genetic similarities; (3) microRNA dysfunction; and (4) the association between endometriosis 

and early menopause, a well-established risk for developing ASCVD. 

 

Common pathogenesis of chronic inflammation 

Endometriosis and ASCVD are both essentially diseases of inflammation. It is well-

established that inflammation is one of the leading mechanisms in the initiation and 

maintenance of vascular injury and in the development and progression of atherosclerosis, the 

key long-term pathogenic process in ASCVD. The overall concentration of T-lymphocytes and 

macrophages expressing interferon-gamma (INF-y), a proinflammatory cytokine, has been 

found to be significantly greater in women with endometriosis [11,12]. Women with 

endometriosis also show significantly higher markers of endothelial inflammation and activation 

[13,14]. Importantly, Santanam et al [6] pointed out that both atherosclerotic plaque and the 

peritoneal fluid of female patients with endometriosis have an abundance of inflammatory 

cytokines, chemokines and growth factors that are involved in the generation of localized 

inflammation. Further, women with endometriosis are at increased risk of developing 

microvascular dysfunction and atherosclerosis [15]. The dysregulated production of IFN-γ has 

been reported as an underlying association between endometriosis and atherosclerosis [4], 

leaving female patients with endometriosis at increased risk of developing microvascular 

dysfunction and atherosclerosis.  
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Because inflammation plays an important and at least partially reversible role in the 

development of arterial stiffness, inflammatory markers are useful additional indices in the 

clinical assessment of cardiovascular risk in women with endometriosis [16]. Combining 

assessment of arterial stiffness and measurement of inflammatory markers may improve 

noninvasive early assessment of cardiovascular risk, and reducing inflammation can decrease 

microvascular dysfunction [11,13,16]. In addition, statins and other cholesterol-reducing agents 

have beneficial effects and have been shown to have a potential therapeutic role in female 

patients with endometriosis [17]. Metformin has anti-inflammatory properties, a modulatory 

effect on ovarian steroid production, and reduces the levels of serum cytokines, thus having 

potential to inhibit the development of endometriosis [18].  

 

Genetic similarities 

There appears to be a genetic link between the development of endometriosis and 

ASCVD. To date, a total of 24 GWAS/OMIM/DEG genes have been identified as associated 

with both endometriosis and ASCVD [19] and are involved in the vitamin B metabolic pathway 

that plays an important role in overall metabolism, genetic and environmental information 

processing, cellular processes, and human diseases [19]. Endometriosis shares a genetic 

pathway with myocardial infarction, coronary artery disease, and sleep disorders. As an 

example, the CDKN2CBAS genetic variants on chromosome 9 are significantly associated with 

the development of endometriosis and with acute myocardial infarction [20].  

 

Endometriosis, ASCVD and microRNA dysfunction 

The discovery of microRNAs opens up new avenues for research about the link between 

endometriosis and ASCVD. MicroRNAs are small non-coding RNA molecules that can regulate 

gene expression and thus promote or prevent protein synthesis [21] as well as regulate the 
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expression of adhesion molecules that are highly expressed in the cardiovascular system. 

Abnormal levels of expression of some microRNA have been observed in multiple conditions 

affecting human reproductive organs and processes, including preeclampsia, endometrioid 

endometrial adenocarcinoma, uterine leiomyomas, ovarian adenocarcinoma, endometriosis, 

and recurrent pregnancy loss [21] as well as most medical disciplines including reproductive 

health, cardiovascular health, and neurodegenerative disease. Further research of 

mitochondrial dysfunction could help clinicians to better understand the shared pathophysiology 

of seemingly unrelated diseases.  

 

Endometriosis and ovarian function 

Early menopause is a well-established risk factor for ASCVD, and females who enter 

menopause before the average age have been shown to have a greater risk of clinical 

cardiovascular disease. This is primarily attributed to estrogen deficiency during menopause as 

estrogen has positive effects on the vascular system prior to menopause because it increases 

the release of nitric oxide in arterial endothelium (leading to vasodilation), regulates 

prostaglandin production, and inhibits smooth muscle proliferation [22]. These effects are 

mediated by estrogen receptor (ER) isoforms, and reduced levels of ERα and ERα 

polymorphism are linked to the severity and risk of coronary artery disease [23]. Further, 

overexpression of ERβ in endometriosis suppresses ERα activity, resulting in increased cyclo-

oxygenase-2 levels, which contributes to progesterone resistance, inflammation, hypoxia, 

oxidative stress, and vascular smooth muscle cell proliferation that lead to endothelial 

dysfunction and consequently ASCVD [24].  

 

Association between endometriosis and early menopause 
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A number of studies have established the link between endometriosis and early 

menopause [25–27]. A prospective Japanese study of 49,927 female nurses 25 years showed 

that a past history of endometriosis was significantly associated with earlier onset of 

menopause, with an odds ratio of 1.32 (95% confidence interval [CI] 1.07-1.64) [25]. These 

findings were corroborated by a 2011 retrospective case-controlled study of 5,113 

postmenopausal women in the United Kingdom [26]. A closer analysis showed that 

endometriosis causing infertility was significantly associated with earlier onset of menopause, 

even after adjustment for age, age at menarche, number of pregnancies, smoking before 

menopause, body mass index, and other causes of infertility (odds ratio 3.06; 95% CI 1.85-5.06) 

[25]. Thus, while endometriosis itself is associated with earlier menopause, endometriosis 

causing infertility increases the risk of early menopause further. This may be in part because of 

the impact of endometriosis and endometriosis-related surgery on ovarian reserve [27].  

Hormone replacement therapy (HRT) during perimenopause has shown that estrogen 

therapy is cardioprotective [28]. However, some studies have reported otherwise owing to the 

timing of HRT administration because women may be more likely to have established 

atherosclerosis owing to their age and number of years in an estrogen-deficient state [29,30]. 

Women receiving HRT early after menopause had a significantly reduced risk of mortality, heart 

failure, or myocardial infarction, without any apparent increase in risk of cancer or venous 

thrombosis [31]. Notably, while estrogen is generally cardioprotective in women with early 

atherogenesis, it is potentially harmful in women with established atherosclerosis [1]. Women 

who began taking HRT within 10 years of menopause had the 0.76 (95% CI 0.50-1.16) hazard 

ratio for coronary heart disease, and the estimated absolute excess risk for coronary heart 

disease was -6 per 10,000 person-years [30]. Furthermore, in a subsequent analysis of women 

aged 50 to 59 years, a trend toward reduced total mortality with HRT (with or without progestin) 

was noted in women within the first 10 years after menopause [30]. In postmenopausal women 
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free of cardiovascular disease who were stratified according to time since menopause and 

randomly assigned to receive either placebo or estrogen treatment, there was significantly 

slower progression of coronary artery intima media thickness among women who initiated HRT 

within six years after menopause [32]. The “timing hypothesis” refers to the concept that the 

cardiovascular effects of HRT strongly depend on individual vascular health and the time of 

initiating HRT relative to menopause. 

We predict that a history of endometriosis will be shown to be a factor in screening for 

ASCVD and in considering initiation of HRT during the transition to menopause because of its 

association with increased ASCVD risk.   

 

Conclusion 

Although the actual risk of ASCVD in female patients with endometriosis is unknown, 

evidence suggests that young women with endometriosis and possibly older women with a 

previous history of endometriosis may be at higher risk of cardiovascular disease, particularly if 

early menopause is induced.  

Future research is warranted to assess the global risk of ASCVD both at diagnosis of 

endometriosis and during follow-up. Types and stages of endometriosis associated with higher 

endothelial disease and subclinical atherosclerosis requiring therapy need to be determined as 

well as the surgical or medical therapy necessary to improve endothelial disease. It seems 

important to determine at what point to include a cardiologist in the standard treatment of 

women with endometriosis. A multidisciplinary approach is needed to improve the life-long 

health of patients with endometriosis.  
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