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T

here is growing knowledge of the association between preeclampsia and later-life cardiovascular
disease [1–9]. This association was highlighted
last year by the American Heart Association (AHA)
including hypertensive disorders of pregnancy as major
risk factors for cardiovascular disease in its guidelines for
the prevention of cardiovascular disease in women [1].
Yet hypertensive disorders of pregnancy are viewed by
many primary care providers and specialists as obstetric
conditions, lying exclusively within the domain of the
obstetrician-gynecologist. It is time to sound the call to
general internists, obstetrician-gynecologists, and family practitioners to put hypertensive pregnancy on their
radar screen.

Overview of Preeclampsia
Preeclampsia is a systemic condition involving a complex
cascade of immunologic reaction, complement activation, endothelial dysfunction and dysregulation with
thrombosis, well described elsewhere [2]. It affects approximately 5% to 8% of pregnancies and is responsible
for approximately 18% of maternal deaths in the United States and 13% worldwide [3]. African-American
women and women of lower socioeconomic groups are
disproportionately affected [4,5].
Women with preeclampsia deliver preterm 15% of
the time [6]. In addition to prematurity, 12% of infants
born of preeclamptic pregnancies are small for gestational
age (intrauterine growth restriction) [7]. Infants born
to mothers with preeclampsia have a risk of mortality 5
times greater than those born to women with normal
pregnancies, mostly due to the complications of prematurity [6].
The hypertension of preeclampsia generally resolves
after delivery or during the postpartum period. Even if
preeclampsia persists into the postpartum period, most
women are normotensive by 8 to 12 weeks postpartum.
Once the postpartum period is past and immediate mediwww.jcomjournal.com

cal issues are resolved, preeclampsia is rarely addressed
again by the woman’s health care providers, even though
patients are at increased risk for for both recurrence of
preeclampsia in subsequent pregnancies and for cardiovascular disease.

What Is the Risk of Cardiovascular Disease
After a Hypertensive Disorder of Pregnancy?
Two meta-analyses of large database studies demonstrate that women with a history of preeclampsia
have double the risk of cardiovascular mortality in the
decades after pregnancy [8,9]. Women who deliver
preterm preeclamptic may be particularly vulnerable,
with as high as an estimated 9.5-fold increased risk of
cardiovascular disease [10–13]. Some have suggested
that the physiologic and metabolic demands of pregnancy may be considered an early “stress test” [14],
unmasking underlying endothelial dysfunction or
other vascular and metabolic defects [1] that will eventually lead to cardiovascular disease. Alternatively, preeclampsia itself may cause endothelial damage, which
may present years later as cardiovascular disease [15].
Despite the unclear etiology, preeclampsia is associated
with increased future cardiovascular disease risk, with
preterm preeclampsia conferring a much greater risk.
Most of the data associating preeclampsia with cardiovascular morbidity is derived from databases that are
only able to follow women into the perimenopausal years;
it remains to be seen whether women with a history of
preeclampsia continue to bear increased cardiovascular
risk as they enter the prime years of cardiovascular event
incidence [16].
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Preeclampsia and Cardiovascular Risk
What is Needed to Address the Health Care
Needs of Preeclamptic Women?
Studies with Long-Term Follow-Up
Recently, Fraser et al [17], using a modest-sized prospective cohort, presented provocative data suggesting that
preeclampsia is associated with increased calculated 10year cardiovascular risk using the Framingham Risk Score.
Fraser’s cohort at this point it too young and too small to
have accrued enough cardiovascular events to test whether
the addition of preeclampsia to the Framingham Risk
Score would increase its power to predict actual cardiovascular events. However, the association of preeclampsia
with an 30% higher Framingham Risk Score suggests that
preeclampsia may be an early warning of cardiovascular
risk, an early signal that precedes the development of hypertension, dyslipidemia, and other established risk factors
[18]. Unfortunately, few large longitudinal cohort studies
of cardiovascular disease risk factors in women have collected data on history of preeclampsia or other pregnancy
complications to test the utility of adding preeclampsia
history to cardiovascular risk scoring systems. We need to
refocus our research on a woman’s reproductive years as a
window to her present and future cardiovascular health.
This knowledge will better inform clinicians how to incorporate this information into clinical risk scores.
Including Reproductive History as Part of the
Routine Visit
Unfortunately, a reproductive history is not well incorporated into the routine annual visit with primary care
providers; in addition, if such a history is positive, it is
not likely that cardiovascular screening and risk reduction will be carried out [19,20]. Reducing women’s
cardiovascular risk will require recognition and documentation of preeclampsia as a risk factor by primary
care providers. Current data suggest that there is limited
recognition of preeclampsia as a risk factor for lifelong
cardiovascular disease. In a recent study that surveyed
primary care providers at an academic medical center,
participants had limited knowledge of preeclampsia as a
risk factor. Further, only 5% of general internists asked
about preeclampsia in their medical histories and only
9% were providing cardiovascular risk-reduction counseling to women with a history of preeclampsia [20].
A first step to cardiovascular risk reduction following a
pregnancy complicated by preeclampsia is inclusion of
pregnancy outcomes as a routine component of clinical
history by all providers of annual care to women. Elec124 JCOM March 2013 Vol. 20, No. 3

tronically linking obstetrical problem lists to medical
problem lists would also be helpful in helping to ensure
that follow-up issues are addressed [21].
Cardiovascular Risk Reduction Counseling
Although we do not have data to demonstrate that lifestyle
modification will decrease CVD risk in women with prior
preeclampsia, extrapolation from studies of other groups at
increased risk suggest there will be benefit. Women who
develop preeclampsia should receive consistent messages to
adopt and maintain a cardioprotective lifestyle. Abundant
data suggest that cardiovascular disease is preventable
with lifestyle modification. In the Coronary Artery Risk
Development in (Young) Adults (CARDIA) study [22],
which recruited individuals aged 18 to 32 and followed
them for 20 years, maintenance of healthy lifestyle factors
(heart-healthy diet, never smoking, modest/no alcohol
intake, BMI < 25 kg/m2, and regular moderate or vigorous physical activity) was strongly related to having a low
cardiovascular disease risk profile in middle age. This association persisted even for those patients with a strong family history of cardiovascular disease. The AHA guidelines
for prevention of cardiovascular risk in women include the
following lifestyle interventions: avoid exposure to cigarette smoke, engage in regular physical exercise, eat a hearthealthy diet rich in fruits, vegetables, and whole grains,
and achieve and maintain an optimal body weight [1].
Further study will be needed to discern how effective a
cardioprotective lifestyle is in reducing cardiovascular risk
and mortality among former preeclamptic women.

Meeting the Challenge
There is sufficient correlative and prospective data linking
preeclampsia and cardiovascular disease to encourage all
clinicians to elicit a history of preeclampsia and to include it
in patients’ problem lists. However, this will be a significant
challenge. It is not clear that mothers are able to accurately
report their preeclampsia history [23], and most electronic
medical records systems do not populate longitudinal medical records with clinical data from pregnancy. We need to
improve systems to increase both patient and provider
awareness and communication regarding preeclampsia history.
We also need to educate primary care providers to see
preeclampsia as a condition that has implications beyond
pregnancy. Management of women through their lifespan is a core objective of primary care providers, and the
brief time spent incorporating this critical component of
www.jcomjournal.com
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the woman’s pregnancy history could, as the data presented
above suggest, markedly refine their patients’ risk profiles.
However, primary care clinicians are already tasked with an
overwhelming number of items to cover in a typical 15- or
20-minute visit. Increasingly they are asked to navigate care
for cancer survivors, postoperative and postprocedural care,
and other areas previously in the domain of subspecialists.
An even bigger challenge will be to motivate and enable
our patients to adhere to healthy lifestyles. Women raising
young children likely have multiple distractions and competing demands, and may put their own needs last [24].
Aggressive education efforts targeting this population may
not only lead to improvements in women’s health, but parental changes may also increase positive health and lifestyle
behaviors in their children [25–27], such as perhaps improved eating habits and engaging in physical activity.
Confronting this compelling data, will we be able to
implement the changes needed to improve cardiovascular
disease prevention for these patients? Can we develop a
streamlined process to make the transition smooth from
postpartum care to primary care? Can we begin to understand preeclampsia as a medical condition outside the obstetric silo? Can we make communication between caregivers efficient without overburdening? These questions
highlight the need for ongoing dialogue between obstetric and maternal-fetal medicine physicians, primary care
internists, and family practitioners. Weaknesses in communication between providers has been reported [28].
Improved systems of communication among care providers that are not overburdensome would be an excellent
start to address the needs of these high-risk women. Innovative care models, including postpartum follow-up of
women with their infants, may facilitate this. Patient
education at the time of visit, followed up and expanded
through social media networks and patient advocacy
groups, would reinforce messages to engage in hearthealthy practices.
We have sounded the call to recognize preeclampsia for
its long-term health consequences. Cardiovascular disease
is still the leading cause of death among women. It is
time for action, an integrated interdisciplinary approach
to women’s care that uses her reproductive health as a
powerful lens to look at women’s longer term health and
mortality risk.
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