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Abstract
Purpose of Review The “fourth trimester” concept, defined as the first 12 weeks after delivery (and beyond), is a critical 
window of time for clinicians to intervene to optimize women’s cardiovascular health after pregnancy. A timely and compre-
hensive postpartum cardiovascular assessment should be performed in all women following delivery in order to (1) follow up 
medical conditions present prior to conception, (2) evaluate symptoms and signs of common postpartum complications, and 
(3) identify risk factors and prevent future adverse cardiovascular outcomes. In this review, we aim to discuss major maternal 
cardiovascular risk factors such as hypertensive disorders of pregnancy, gestational diabetes mellitus, postpartum weight 
retention, and postpartum depression, as well as lactation as a potential protective risk modifying factor. Additionally, we 
will review effectiveness of outpatient interventions to enhance transitions in cardiovascular care during the fourth trimester.
Recent Findings A seamless hand-off from obstetric to primary care, and potentially cardiology, is needed for early detection 
and management of hypertension, weight, glycemic control, stress and mood, and long-term cardiovascular risk. Addition-
ally, the use of telemedicine, blood pressure self-monitoring, remote activity monitoring, and behavioral health coaches 
are potentially feasible modalities to augment clinic-based care for cardiovascular risk factors and weight management, but 
additional studies are needed to study their long-term effectiveness.
Summary Development of a comprehensive postpartum care plan with careful consideration of each patient’s risk profile 
and access to resources is critical to improve maternal morbidity and mortality, reduce health disparities, and achieve long-
term cardiovascular health for women. Supporting postpartum well-being of women during this transition period requires a 
multidisciplinary approach, especially primary care engagement, and planning should start before delivery.

Keywords Fourth trimester · Adverse pregnancy outcomes · Cardiovascular disease · Prevention · Blood pressure control · 
Weight management
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Introduction

The fourth trimester concept, defined as the first 12 weeks 
after delivery (and beyond), has been proposed as a criti-
cal window of time for clinicians to intervene to optimize 
women’s cardiovascular health after pregnancy. Cardio-
vascular disease (CVD) remains a leading cause of mater-
nal death in the USA. The number of maternal deaths 
has been increasing in the USA and approximately half 
of pregnancy-related deaths are due to cardiomyopathy, 
thrombotic pulmonary or other embolism, cerebrovascu-
lar accidents (CVA), hypertensive disorders of pregnancy 
(HDP), and other cardiovascular complications [1, 2]. Data 
from the Centers for Disease Control have shown that 18% 
of maternal deaths occur between 1 and 6 days postpar-
tum, 21% between 7 and 41 days postpartum, and 13% 
after 42 days [3]. The American College of Obstetricians 
and Gynecologists (ACOG) recommends an initial post-
partum evaluation within the first 3 weeks after delivery 
and a complete biopsychosocial evaluation within the first 
3 months to optimize interconception and long-term health 
[4]. It is important for primary care clinicians, obstetri-
cians, and cardiologists to have a systematic approach to 
comprehensive cardiovascular evaluation during this tran-
sition period.

Postpartum visit attendance rates are low in general 
due to new mothers’ competing priorities, but particularly 
for those with low-income [5]. Racial disparities are also 
apparent in the care of postpartum women. Black, indig-
enous, and other women of color have the highest risk of 
pregnancy-related mortality and morbidity and they also 
have higher risk of getting fragmented postpartum medical 
care [6,7,8••] There is an urgent need to direct attention to 

these women who will benefit most from carefully coordi-
nated transition of care after delivery.

A timely and comprehensive postpartum cardiovascular 
assessment should be performed in all women in order to 
[1] follow up pre-existing medical conditions, [2] evaluate 
symptoms and signs for common postpartum complications, 
and [3] identify risk factors and prevent future adverse car-
diovascular outcomes. In this review, we aim to discuss 
major maternal cardiovascular risk factors such as HDP, 
gestational diabetes mellitus (GDM), postpartum weight 
retention, postpartum depression, and lactation. Addition-
ally, we will review different outpatient interventions used 
for improvement of transitions in cardiovascular care during 
the fourth trimester (Fig. 1).

We refer to “women” throughout this review based on 
presumed female sex assigned at birth, as the majority of 
prior studies focused on “women” and did not define how 
gender was ascertained or assess other gender identities. 
However, we acknowledge that not all birthing persons 
self-identify as women. Unfortunately, insufficient evidence 
exists regarding maternal outcomes for individuals who are 
transgender, non-binary, or other, which is an area of needed 
research.

Addressing Maternal Cardiovascular Risk 
Profile in the Fourth Trimester

Hypertensive Disorders of Pregnancy

Hypertensive disorders of pregnancy (HDP) complicate up 
to 20% of all pregnancies and include preeclampsia, eclamp-
sia, chronic hypertension of any etiology, and preeclampsia 

Fig. 1  Snapshot of notable 
postpartum risk factors, mul-
tidisciplinary team members, 
and supplemental non-clinic 
interventions to be considered 
in postpartum cardiovascular 
care
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superimposed on chronic hypertension and gestational 
hypertension [9]. The incidence of HDP is on the rise in 
the USA and a recent scientific statement by the American 
Heart Association (AHA) emphasizes the importance of rec-
ognizing the contribution of HDP to maternal morbidity and 
mortality as well as long-term cardiovascular health [3, 10, 
11]. HDP, especially preeclampsia, has been associated with 
cardiovascular complications such as myocardial infarction 
including spontaneous coronary artery dissection, CVA, and 
peripartum cardiomyopathy [12–16]. HDP increases the risk 
of developing chronic HTN twofold [17, 18], as well as the 
long-term cardiovascular outcomes such as CVA, ischemic 
heart disease, heart failure, and atrial fibrillation [19–21].

HDPs often persist following delivery and sometimes 
develop after delivery [22]. HDP complications such as 
preeclampsia and eclampsia also occur during the postpar-
tum period even in mothers with uncomplicated pregnancies 
and births. In fact, one third of eclampsia occurs postpartum 
with half within 48 h of delivery [23, 24]. The National Insti-
tute for Health and Care Excellence (NICE) recommends 
frequent blood pressure monitoring for women with both 
preeclampsia (every 1–2 days for 2 weeks) and gestational 
hypertension (at least once between 3 and 5 days) [25].

In pregnant patients, hypertension is defined inter-
nationally as a blood pressure ≥ 140/90 mmHg, but the 
threshold for pharmacotherapy varies [10]. The ACOG had 
previously recommended a blood pressure threshold of sys-
tolic blood pressure ≥ 160 mmHg or diastolic blood pres-
sure ≥ 110 mmHg for initiation of antihypertensive therapy 
in women with acute and chronic hypertension [26, 27]. A 
recent multicenter randomized study (the Chronic Hyperten-
sion And Pregnancy [CHAP] trial) showed that targeting a 
blood pressure < 140/90 mmHg was associated with better 
pregnancy outcomes without an increase in small-for-gesta-
tional-age (SGA) infants in women with chronic hyperten-
sion [28••]. Following the publication of this trial, ACOG 
now recommends using a lower blood pressure threshold 
of ≥ 140/90 for initiation or titration of medical therapy for 
women with chronic hypertension in pregnancy [29••]. An 
optimal blood pressure target for women with HDP in the 
absence of chronic hypertension remains unknown.

Labetalol and nifedipine extended release are generally 
accepted as the first-line antihypertensive therapy during 
pregnancy [10]. There is no clear evidence that one anti-
hypertensive drug is superior to another according to a 
Cochrane review of 29 randomized trials [30]. However, a 
recent meta-analysis demonstrated that atenolol is associated 
with a significantly increased risk for SGA infants when 
used for chronic hypertension in pregnancy and is thus gen-
erally avoided [31]. A recent randomized trial comparing 
a 5-day postpartum course of low dose furosemide (20 mg 
daily) versus placebo in 384 women with gestational hyper-
tension and preeclampsia (with and without severe features) 

showed faster resolution of hypertension in the treatment 
group, predominantly in those without severe features [32•]. 
Medical comorbidities, side effect profile and patient prefer-
ence should be considered when choosing an antihyperten-
sive agent.

Severe preeclampsia/eclampsia can manifest in the early 
postpartum period. For women with HDP, it is important to 
have continued heightened surveillance for these “red-flags” 
that hallmark preeclampsia with severe features such as pul-
monary edema, new onset headache, visual disturbances, 
kidney or liver dysfunction, and/or thrombocytopenia [33•]. 
Magnesium sulfate is used to prevent seizures in women 
with postpartum preeclampsia with severe features [34]. 
ACOG recommends treatment with magnesium for 24 h 
postpartum, but acknowledges that duration of postpartum 
magnesium may need to be individualized based on ben-
efit vs harm of treatment [35]. Studies of shorter (6–12 h) 
duration have been done which showed no increased risk 
of seizures but were likely underpowered given few events.

There are more antihypertensive options available during 
the postpartum period as there is no concern for adverse fetal 
outcomes. Some of the antihypertensive medications that are 
preferred in breastfeeding women include calcium channel 
blockers (nifedipine, amlodipine, diltiazem, verapamil), beta 
blockers (labetalol, metoprolol, propranolol), angiotensin-
converting enzyme (ACE) inhibitors (captopril, enalapril, 
benazepril), diuretics (hydrochlorothiazide, spironolactone), 
and methyldopa [36]. It is important to follow women longi-
tudinally if there is new initiation of antihypertensive medi-
cations during pregnancy as the majority of these women 
have resolution of hypertension by 3 months [37].

Gestational Diabetes Mellitus

Gestational diabetes mellitus (GDM) is diagnosed based on 
detection of new hyperglycemia at 24 to 28 weeks of ges-
tation [38]. GDM not only increases the risk of maternal 
complications but also affects the health of the offspring by 
increasing the risk of larger birth size, obesity, and diabetes 
mellitus [38, 39]. In the USA, women who are non-white, 
low-income, and obese are disproportionately affected by the 
increase in the prevalence of GDM [40]. A systemic review 
has found that postpartum (3 months to 3 years post-deliv-
ery) glucose monitoring follow up rates are low (3 months 
to 3 years post-delivery), ranging between 5.7 and 57.9% 
(median 21.8%) among women with GDM [41]. Unfortu-
nately, women who are most at risk for type 2 diabetes, such 
as Black and Hispanic women, those with lower education, 
and those with comorbidities, have lower rates of postpartum 
glucose testing [41]. Although GDM pharmacotherapy gen-
erally can be stopped after delivery, the American Diabetes 
Association recommends regular glucose monitoring start-
ing a few days after delivery, at 2–6 months postpartum and 
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every 1–3 years thereafter [42]. Open-ended interviews con-
ducted with women with GDM revealed that many women 
considered GDM as an acute, resolvable condition that does 
not require further surveillance and worry and only a small 
minority considered it a wake-up call for continuing healthy 
lifestyle [43]. Understanding this narrative can help clini-
cians better communicate with affected women to improve 
transition in care after delivery.

The estimated risk of developing type 2 diabetes 
after GDM is approximately 20% at 10 years and further 
increases with time [44]. Intensive lifestyle modifications 
and medical therapy with metformin can prevent progres-
sion to long-term diabetes mellitus [45, 46]. Women with 
GDM should be advised to maintain regular physical 
activity and healthy dietary habits with a focus on avoid-
ing excessive weight gain [39, 47]. Importantly, exclusivity 
and longer duration of breastfeeding has also been shown 
to reduce the risk of GDM progression to type 2 diabetes 
[48]. Newer oral hypoglycemic agents such as sodium glu-
cose cotransporter-2 inhibitors (SGLT2i) and glucagon-like 
peptide 1 receptor agonists (GLP1-RA) hold promise for 
preventing the development of type 2 diabetes and future 
CVD in women with a history of GDM and obesity, who 
are not currently pregnant or lactating [49–51], but fur-
ther study is needed in this population. Most importantly, 
women should be screened for additional CVD risk factors 
given the increasing evidence of the association of GDM 
with future coronary artery calcification, heart failure, and 
cardiovascular events that occur even in the absence of post-
partum diabetes mellitus [52–54].

Excess Gestational Weight Gain and Postpartum 
Weight Retention

Excessive weight gain during pregnancy is a modifiable risk 
factor for future obesity [55, 56] At 6 months postpartum, 
women weigh about 11.8 pounds (5.4 kg) more than their 
pre-pregnancy body weight [57]. Factors associated with 
postpartum weight retention include higher body weight 
gain during pregnancy, Black race, and lower socioeconomic 
status [57]. Over the past two decades, there have been more 
women entering pregnancy with higher body mass index 
[55]. It is suggested that women with pre-existing obesity 
tend to accumulate visceral fat deposit during pregnancy and 
in turn have higher rates of postpartum metabolic complica-
tions [58, 59]. The relationship between gestational weight 
gain and postpartum weight retention has been described 
as a vicious cycle as retained excess weight gain from first 
pregnancy can affect the next pregnancy [55]. Similar to 
other cardiovascular risk factors, postpartum weight reten-
tion increases future metabolic risk including development 
of type 2 diabetes mellitus [60], and thus postpartum weight 
management should be a target for preventive efforts.

Postpartum Depression

Up to 10% of women experience postpartum depression dur-
ing the first year after delivery and regular screening has been 
recommended by the US Preventive Services Task Force, 
ACOG, and American Academy of Pediatrics [61–63]. It 
has been found that nearly 1 in 3 women with a history of 
peripartum cardiomyopathy report symptoms of clinical 
depression and have poor attendance at medical follow-up 
visits [64]. Therefore, recognition of postpartum depression 
is particularly important in women with preexisting medical 
conditions and cardiovascular risk factors to improve clinical 
outcomes. Screening tools such as Patient Health Question-
naire-2, Patient Health Questionnaire-9, and Edinburgh Post-
partum Depression Scale can be used for initial assessment.

Lactation

Pregnancy is associated with significant cardiometabolic 
changes including weight gain, elevated circulating lipids, insu-
lin resistance, vasomotor sympathetic activity, and renin–angio-
tensin–aldosterone activation [65, 66]. In the short-term, these 
changes support fetal growth. In the long-term, they may confer 
an increased risk of CVD. Breastfeeding is posited to lead to 
more rapid reversal of the cardiometabolic changes of preg-
nancy, and possibly to a reduced risk of both cardiovascular 
risk factors and CVD later in life [67]. Breastfeeding has long 
been associated with a decreased risk of breast and ovarian can-
cers [68]. More recently, it has been shown to reduce the risk 
of hypertension and diabetes mellitus [69]. In a recent cross-
sectional analysis, Yu et al. studied the short-term impact of 
lactation on specific CVD risks in women whose pregnancies 
were complicated by GDM, intrauterine growth restriction, 
abruption, HDP, or preterm birth [70]. In this study, women 
who had breastfed for greater than or equal to 6 months had 
significantly lower triglycerides, fasting serum glucose, body 
mass index, waist circumference, systolic blood pressure, and 
higher high-density lipoprotein compared to women who never 
breastfed or those who breastfed for less than 6 months. Par-
ity in this study ranged from 2 to 3.1 with a weighted mean of 
2.3 [70]. In a recent systematic review and meta-analysis, it 
was found that women who breastfed had a relative risk reduc-
tion of 11% (95% CI, 5–17%) for incident CVD, 17% for fatal 
CVD events (8–24%), 14% for coronary heart disease (5–22%), 
and 12% (1–21%) for stroke. There was a lower risk for all 
of those incident events for longer breastfeeding duration up 
to 12 months, with a relative plateau thereafter [71]. Despite 
these benefits, only 25% of women in the USA breastfeed 
exclusively at 6 months and the prevalence of breastfeeding 
is < 20% at 12 months in most high-income countries [72, 73]. 
The ACOG recommends exclusive breastfeeding for an infant’s 
first 6 months of life with continued breastfeeding as foods are 
introduced during the first year of life and up to 2 years.
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Postpartum Cardiovascular Complications

Pregnancy causes dynamic cardiometabolic and physi-
ological changes to meet the demands of fetal growth and 
development. These include up to 45% increase in cardiac 
output, 20–25% increase in the heart rate, peripheral vaso-
dilation leading to 35–40% decrease in peripheral vascu-
lar resistance and subsequent decrease in arterial blood 
pressure [66]. The physiologic stress on the cardiovascular 
system during pregnancy and labor reveals underlying sub-
clinical pathology. Women with underlying cardiovascular 
conditions may also have difficulty adapting to postpartum 
fluid shifts and “normalization” of hemodynamic changes 
after delivery but can persist in both normal and abnormal 
states.

The postpartum period is a time for critical monitoring of 
maternal cardiovascular morbidity and mortality for women, 
especially those with heart failure, pulmonary hypertension, 
or valvular heart disease. In women with established CVD, 
readmissions within the first 7 weeks postpartum are com-
mon [74]. Women at high risk should thus be monitored 
inpatient for 72 h or greater and be followed up in clinic 
within 3 to 6 days post-discharge [33•]. To ensure maternal 
safety, patients should also receive appropriate guidance 
on self-monitoring and identification of high-risk features 
that should prompt seeking medical care. A list of concern-
ing symptoms has been made available by the American 
College of Cardiology (ACC) Cardiovascular Disease in 
Women Committee and the Cardio-Obstetrics Work Group 
and should be shared with these high-risk groups [33•]. 
These symptoms include chest pain, dyspnea, orthopnea, 
cough, edema, tachycardia, non-vagal syncope, headache, 
visual changes, hypotension, and hypertension. More spe-
cifically, warning symptoms for peripartum cardiomyopathy 

include exertional dyspnea, orthopnea, paroxysmal noctur-
nal dyspnea, edema, and chest tightness. Women with post-
partum preeclampsia or eclampsia may present with severe 
headache, visual changes, abdominal pain, altered mental 
status, and/or dyspnea [27]. Sudden onset dyspnea should 
prompt evaluation for pulmonary embolism as the inci-
dence of venous thromboembolism is approximately five 
times higher during the postpartum period as compared to 
during pregnancy and the highest during the first 3 weeks 
after delivery [75, 76]. Risk factors associated with higher 
incidence of postpartum venous thromboembolism include 
cesarean delivery, preeclampsia, hemorrhage, and postpar-
tum infection [76]. Finally, women should be counseled 
to seek care for chest pain or discomfort, which could be 
representative of coronary or aortic dissection, as well as 
for changes in sensation or strength, which may represent 
postpartum CVA [33•]. Examples of serious cardiovascu-
lar complications and associated symptoms are shown in 
Fig. 2.

A Time for Transitions in Care: Models 
for Improvement

Team‑Based Postpartum Care

The fourth trimester is a time for care transitions for 
most women, especially those with known CVD, adverse 
pregnancy outcomes (APOs), and elevated cardiovas-
cular risk. It is important to plan a seamless hand-off 
from obstetric care to primary care, and potentially also 
to outpatient cardiology care if at particularly elevated 
CVD risk, for early detection and management of hyper-
tension, glycemic control, and long-term cardiovascular 

Fig. 2  Signs and symptoms of 
serious postpartum complica-
tions

Postpartum Complications: Signs and Symptoms
Preeclampsia with severe features
• Shortness of breath (pulmonary edema)
• New onset headache 
• Vision disturbances 
• Kidney or liver dysfunction
• Thrombocytopenia 

Peripartum cardiomyopathy 
• Chest discomfort
• Exertional dyspnea 
• Orthopnea
• Paroxysmal nocturnal dyspnea
• Edema

Venous thromboembolism
• Sudden onset dyspnea
• Chest discomfort
• Leg swelling 
• Presyncope or syncope 
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risk. The responsibility of identifying, counseling, and 
managing long-term risks should be shared by a multidis-
ciplinary Cardio-Obstetrics team [33•, 77]. A co-located, 
co-timed maternal postpartum and newborn preventive 
care visit (“mommy-baby visit”) has been proposed to 
improve postpartum visit attendance rates [78]. In a 
randomized controlled trial comparing mommy-baby 
visits and enhanced usual care (staff assisted schedul-
ing of postpartum visit before hospital discharge) in 116 
postpartum women with limited English proficiency, 
postpartum visit attendance rates were high (> 90%) in 
both groups [78]. This study demonstrated feasibility and 
acceptability of a co-located, co-timed maternal-newborn 
visits.

Home Based Postpartum Care

Approximately 40% of women do not attend postpartum 
visits due to stress, fatigue, caring for a newborn, lack 
of social support, lack of transport, or a language barrier 
[33•]. Telemedicine is an alternative solution for individu-
als unable to attend in-person visits during and outside the 
COVID-19 pandemic. Telehealth visits have been shown to 
be effective in various aspects of peripartum care such as 
blood pressure management, tobacco cessation counseling, 
postpartum depression and postpartum weight management 
[79]. Access to telehealth also allows effective self-mon-
itoring and management of blood pressure. The SNAP-
HT Trial was a small study (n = 61) which randomized 
women with gestational hypertension or preeclampsia to 
home blood pressure monitoring and automated medica-
tion adjustment via telemonitoring versus usual care via 
general practitioners and showed that self-monitoring/
management is feasible and effective in reducing blood 
pressure at 6 months [80]. Long-term follow up study 
of the SNAP-HT group confirmed that self-monitoring/
management of blood pressure after a hypertensive preg-
nancy results in a persistent reduction in blood pressure at 
3–4 years postpartum [81]. Unfortunately, the recent, larger 
BUMP2 trial (n = 850) investigating the use of blood pres-
sure self-monitoring vs usual care in pregnant individu-
als with chronic hypertension or gestational hypertension 
did not find improved clinic-based blood pressure control 
between the 2 groups [82]. However, given reports from 
this trial that approximately 50% of pregnant individuals 
with hypertension already self-monitor their blood pres-
sure, this may have diluted any effect of the assigned inter-
vention [82]. According to the recent joint policy state-
ment from the AHA and American Medical Association 
on self-measured home blood pressure monitoring, there 
is sufficient evidence to support the efficacy of self-mon-
itoring when combined with individualized in-person or 
tele-counseling [83].

A Cochrane review of 16 randomized trials and 12,080 
women studying the effect of early postpartum home visits 
did not draw a conclusion on their effect on maternal and 
fetal mortality, however, suggested that home visits may 
improve depression scores, exclusive breastfeeding, and 
infant healthcare utilization [84]. Community wide ser-
vices such as the Special Supplemental Nutrition Program 
for Women, Infants, and Children (WIC) which provides 
supplemental food and education for pregnant women and 
children under the age of 5 may also encourage healthy 
dietary habits.

Lifestyle Interventions

Team-based postpartum care extends outside of the usual 
clinic setting and can be useful for implementing lifestyle 
interventions such as postpartum weight management [85]. 
Involvement of behavioral health coaches for postpartum 
weight reduction has been found to be feasible and well 
accepted [86]. In addition, a prior trial showed that an 
internet-based weight loss program may be feasible and 
effective in postpartum women of lower income as part 
of supplement to the WIC program [87]. Another trial of 
women with GDM found that an intervention of 13 tel-
ephone sessions postpartum to deliver a Diabetes Preven-
tion Program (DPP)-derived lifestyle intervention had 
modest benefits in reducing postpartum weight retention 
and increasing physical activity [88]. Remote monitor-
ing intervention using wearable activity trackers has been 
shown to be effective in increasing daily physical activity 
during the postpartum period. Lewey et al. studied the role 
of gamified digital health intervention (involving text mes-
sages providing feedback, social incentives, and points for 
meeting goals) in increasing daily step counts in women 
diagnosed with a hypertensive disorder during a recent 
pregnancy and found the intervention effective in increas-
ing physical activity over the 12-week study period [89]. 
Additional studies are needed to study the cost-effective-
ness of these interventions for weight reduction and activ-
ity promotion.

Next Steps: Optimization of Inter‑Pregnancy 
Maternal Health

It is important for women with cardiovascular risk fac-
tors to have an opportunity to optimize their health before 
another pregnancy. The AHA recommends all women with 
a history of HDP and other APOs to have contraception 
counseling [90]. Careful planning of future pregnancy is 
particularly imperative for women with pre-existing cardiac 
conditions that require teratogenic pharmacotherapy such 
as warfarin or ACE inhibitors. Shared decision-making 
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regarding the method and duration of contraception should 
take place between the patient and her cardio-obstetrics 
team during the fourth trimester and regularly thereafter 
[91].

Many women report significant perinatal anxiety and 
stress due to inadequate social support, poor healthcare 
experiences, and health-related concerns [92]. There is some 
evidence that stress reduction techniques such as medita-
tion and faith-based strategies can be effective in reducing 
blood pressure among Black women [93, 94]. The postpar-
tum period provides an opportunity to intervene with both 
pharmacotherapy and behavioral therapy to affect women’s 
overall well-being.

After the Fourth Trimester: Long‑Term 
Cardiovascular Risk for Women

For many women, their increased cardiovascular risk does 
not end after delivery. Maternal and fetal complications 
such as HDP, GDM, pre-term birth, and SGA newborns 
have been associated with future CVD risk develop-
ment [77, 95, 96, 97••, 98]. These conditions, known 
as adverse pregnancy outcomes (APOs), are important 
in identifying a population that should be targeted for 
preventive efforts. A meta-analysis including 6.4 million 
women over a 40-year span illustrated a 71% increased 
risk of CVD mortality, 2.5-fold increased risk in coronary 
artery disease, and fourfold increased risk of heart failure 
in women with a history of preeclampsia compared to 
those without pre-eclampsia [99]. Additionally, women 
with GDM have been shown to have a 30% increased risk 
of CVD and 41% increased risk of coronary artery disease 
compared to those without GDM during pregnancy [100]. 
Women with SGA infants are around twice as likely to 
experience future CVD risk [101] and 2.5 fold increase in 
death from a cardiovascular cause [102]. Preterm deliv-
ery prior to 37 weeks gestational age is associated with 
38% increased risk of ischemic heart disease and 71% 
increased risk of stroke, with twofold overall risk of CVD 
[103].

It is clear given the long-term risk factors described 
above that APOs enhance CVD risk for women later in 
life, well after pregnancy and delivery. Therefore, the 
role of prevention is paramount in mitigating future risk 
and improving health outcomes. Women are often diag-
nosed and treated for CVD at lower rates than men [104, 
105], and this is a prime opportunity for early interven-
tion and addressing this systemic gap. The 2019 ACC/
AHA guideline for the primary prevention of CVD and 
the 2021 AHA scientific statement on APOs both endorse 
that a detailed history of APOs is important for com-
prehensive CVD risk assessment in women [96, 106]. 

Counseling women on lifestyle changes including diets 
rich in vegetables/fruits, 150 min/week of moderate inten-
sity aerobic activity during pregnancy and postpartum, 
and smoking cessation during could mitigate the risks of 
women who have experienced APOs. Although guide-
lines provide preventive recommendations for the general 
population, specific CVD preventive recommendations 
for women with history of APO specifically have not 
yet been written in guidelines [77, 96, 106]. In terms of 
pharmacologic therapy, it is not clear whether long-term 
use of aspirin, statins, and metformin have a special role 
in CVD risk prevention after APOs. However, per the 
2019 ACC/AHA primary prevention guidelines, APOs 
should be considered as risk enhancers when considering 
risk-based decisions for statin initiation [96, 106]. Given 
the long-term effects of APOs as described above, leg-
islation to continue coverage farther into the postpartum 
period especially for vulnerable populations could better 
provide preventative care for high risk populations [96]. 
Additional studies to create more concrete guidelines and 
provide tailored postpartum preventive care for women 
with APOs are needed.

Conclusion

Women face major physiologic and emotional changes 
during the postpartum period. Development of a compre-
hensive postpartum care plan with careful consideration of 
each patient’s risk profile and access to resources is critical 
in improving maternal morbidity and mortality as well as 
improving the long-term cardiovascular health for women. 
Supporting postpartum wellbeing of women during this 
transition period requires a multidisciplinary approach and 
planning should start before delivery.
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