Reproductive outcomes and later cardiovascular risk
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Cardiovascular disease (CVD) is a significant cause of morbidity and mortality in women. However, CVD in women is under-recognised and under-treated. In addition to traditional cardiovascular risk factors, there are female-specific risk factors, such as reproductive outcomes, which may be utilised to identify women who can benefit from effective preventative interventions, such as modifying behaviour and lifestyles, to reduce the risk of CVD. 
Pregnancy can be considered a cardiovascular “stress test” due to the physiological challenge to the cardiovascular system with a doubling of circulating volume, increased inflammatory and clotting factors, hyperlipidaemia and insulin resistance. Adverse pregnancy outcomes (APOs) have been associated with later cardiovascular risk. Meta-analyses have demonstrated that pre-eclampsia is associated with a two-fold increased risk in diabetes, stroke, coronary heart disease (CHD) and death due to CHD or CVD, as well as a four-fold increase in future incident heart failure [1, 2]. Gestational hypertension has been associated with 1.4-fold risk for future CHD and stroke and 1.9-fold risk for overall CVD [3]. Similarly, preterm birth is associated with 1.4- to 1.7-fold increase in future risk of incident cardiovascular or CHD events, cardiovascular or CHD death and stroke, with the higher risks observed in recurrent or iatrogenic preterm births as well as preterm births prior to 32 weeks of gestation [4]. Gestational diabetes has been associated with a 1.3- to 1.9-fold risk of CHD and composite CVD outcomes, with even greater risks for those who subsequently develop type 2 diabetes [5]. The delivery of an small-for-gestational-age (SGA) infant has been associated with a 1.4- to 3-fold risk of maternal CVD [6, 7],, where a dose-response relationship has been described with extremely SGA and increased number of SGA infants being associated with even higher future risk. A meta-analysis showed women with previous miscarriages are at a 45% higher risk of CHD, which is increased to 2-fold for recurrent miscarriage [8]. In terms of parity, there is a non-linear J-shaped relationship between parity number and CVD risk, with 4 births representing the nadir of risk [9]. Assisted reproductive technology has been associated with elevated risk of hypertension and pre-eclampsia, however, this association was not confirmed by meta-analysis. In contrast, the association of polycystic ovary syndrome with future hypertension, dyslipidaemia, and type 2 diabetes, are well established [10]. 
Due to gaps in literature, the mechanism for the elevated risk of CVD in women with APOs remains to be elucidated; and could be due to shared baseline risk profiles, APOs themselves as independent risk factors, unmeasured confounders, unidentified complex mechanisms, or a combination of the above. Nevertheless, using a pragmatic approach, many multi-disciplinary guidelines have included APOs in the assessment of CVD risk. For example, guidelines from American College of Obstetricians and Gynecologists, Dutch Society of Obstetrics and Gynaecology, American Heart Association, European Society of Cardiology and National Institute for Health and Care Excellence.
The association of pregnancy complications with future CVD is established in the literature. In keeping with current recommendations, it is important to consider APOs in cardiovascular risk assessment of women. Due to the lack of awareness, many women with APOs miss out on appropriate postnatal cardiovascular screening. Therefore, a collaborative multidisciplinary approach is essential, such that at-risk women are monitored closely by obstetricians in the immediate postpartum period and then followed up by their primary care physicians or cardiologists in the long term. Innovative approaches to bridging gaps in care are needed to capture this high-risk group of women.
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