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Abstract

IMPORTANCE—A growing body of evidence suggests that adverse pregnancy outcomes 

(APOs), including hypertensive disorders of pregnancy, gestational diabetes (GD), preterm birth, 

and intrauterine growth restriction, are associated with increased risk of cardiometabolic disease 

and cardiovascular disease (CVD) later in life. Adverse pregnancy outcomes may therefore 

represent an opportunity to intervene to prevent or delay onset of CVD. The objective of this 

review was to summarize the current evidence for targeted postpartum interventions and strategies 

to reduce CVD risk in women with a history of APOs.

OBSERVATIONS—A search of PubMed and Ovid for English-language randomized clinical 

trials, cohort studies, descriptive studies, and guidelines published from January 1, 2000, 

to April 30, 2021, was performed. Four broad categories of interventions were identified: 

transitional clinics, lifestyle interventions, pharmacotherapy, and patient and clinician education. 

Observational studies suggest that postpartum transitional clinics identify women who are at 

elevated risk for CVD and may aid in the transition to longitudinal primary care. Lifestyle 

interventions to increase physical activity and improve diet quality may help reduce the incidence 

of type 2 diabetes in women with prior GD; less is known about women with other prior APOs. 

Metformin hydrochloride may prevent development of type 2 diabetes in women with prior GD. 

Evidence is lacking in regard to specific pharmacotherapies after other APOs. Cardiovascular 

guidelines endorse using a history of APOs to refine CVD risk assessment and guide statin 

prescription for primary prevention in women with intermediate calculated 10-year CVD risk. 

Research suggests a low level of awareness of the link between APOs and CVD among both 

patients and clinicians.

CONCLUSIONS AND RELEVANCE—These findings suggest that transitional clinics, lifestyle 

intervention, targeted pharmacotherapy, and clinician and patient education represent promising 

strategies for improving postpartum maternal cardiometabolic health in women with APOs; 

further research is needed to develop and rigorously evaluate these interventions. Future efforts 

should focus on strategies to increase maternal postpartum follow-up, improve accessibility to 

interventions across diverse racial and cultural groups, expand awareness of sex-specific CVD risk 

factors, and define evidence-based precision prevention strategies for this high-risk population.
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A growing body of literature suggests that adverse pregnancy outcomes (APOs) such as 

gestational diabetes (GD), preterm birth, intrauterine growth restriction (IUGR), and the 

hypertensive disorders of pregnancy (HDP) (ie, gestational hypertension; preeclampsia; 

eclampsia; and hemolysis, elevated liver enzymes, and low platelet count syndrome) are 

associated with an elevated risk of cardiometabolic disease and cardiovascular disease 

(CVD), both in the early postpartum period1-4 and throughout the life span.5-7 Adverse 

pregnancy outcomes are common: more than 15% of child-bearing women in the US 

experience an HDP at least once,8 6% to 9% develop GD,9 10% experience preterm birth,10 

and 10% to 15% experience IUGR.11 Rates of APOs are disproportionately elevated among 

American Indian, Asian, Black, Hispanic, and Pacific Islander women,2,12,13 highlighting a 

critical need to address the causes and consequences of these disparities.

Women who experience APOs face an elevated risk of developing adverse cardiometabolic 

traits such as chronic hypertension,14,15 hypercholesteromia,14,15 metabolic syndrome,16 and 

type 2 diabetes (T2D),3,15 as well as overt CVD such as ischemic heart disease, heart failure 

and cardiomyopathy, and valvular heart disease.6-8,10,17,18 Pregnancy thus provides a critical 

window into a woman’s future cardiometabolic health.1 As such, history of APOs is now 

recognized as a risk-enhancing factor for the development of atherosclerotic CVD (ASCVD) 

to refine risk assessment and inform statin allocation in the multisociety cardiovascular 

guidelines for the management of cholesterol and primary ASCVD prevention.19

The mechanisms linking APOs to future CVD and cardiometabolic disease remain 

incompletely understood. Prepregnancy cardiometabolic risk factors (eg, chronic 

hypertension, obesity, and T2D) are strongly associated with development of APOs but 

are not present in many affected women.20 Mounting evidence suggests that genetic 

polymorphisms predisposing to hypertension and obesity are enriched in women with 

HDP,21,22 implying that HDP may reflect latent genetic cardiometabolic risk. Similarly, 

GD and T2D appear to share several genetic risk loci.23 Whether similar genetic associations 

exist between cardiometabolic traits and other APOs is unclear. The extent to which APOs 

may also be directly causal for future CVD (eg, via endothelial injury, oxidative stress) 

remains unknown.24

To our knowledge, no reviews to date have comprehensively integrated evidence about 

targeted interventions or strategies to reduce CVD risk in women with prior APOs. A 

recent American Heart Association statement endorsed close monitoring of CVD risk factors 

in the first year post partum.25 Beyond incorporation of APOs as a risk-enhancing factor 

to guide statin prescribing, no other specific guidelines exist to direct long-term CVD 

risk reduction in women with APOs. Consequently, despite the well-described association 

between APOs and CVD, pregnancy history is incorporated into postpregnancy preventive 

care inconsistently. Herein, we review the evidence for targeted postpartum risk-reducing 

interventions, with the goal of identifying optimal care for this high-risk population of 

women as well as key areas of future investigation.

We searched PubMed and Ovid for English-language randomized clinical trials (RCTs), 

cohort studies, and descriptive studies, as well as relevant guideline documents and 

scientific statements, that were published between January 1, 2000, and April 30, 
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2021. Our preliminary literature search yielded transitional clinics, lifestyle interventions, 

pharmacotherapy, and education as the broad categories of interventions hypothesized to 

reduce long-term cardiometabolic risk after an APO. In follow-up searches, we paired these 

categories of potential interventions with variations of HDP, GD, preterm birth, and IUGR. 

The literature search was conducted from June 1, 2020, to April 30, 2021.

Observations

Early Postpartum Care

Although standard care of the pregnant woman includes frequent visits in late pregnancy, 

care is thereafter episodic and often limited for the postpartum mother, who remains 

at elevated risk for pregnancy-related morbidity and mortality as long as 1 year.26 The 

American College of Obstetricians and Gynecologists recommends that all postpartum 

women undergo comprehensive medical evaluation within 12 weeks, including chronic 

disease management, health care maintenance, and future reproductive planning.27 For 

women with APOs, the American College of Obstetricians and Gynecologists also 

recommends risk factor screening consisting of a thorough medical history, physical 

examination, nutritional assessment, and laboratory assessment, including measurement of 

cholesterol, glycemia, and urine microalbumin levels.28 However, postpartum care often 

occurs as a single obstetrics visit at 6 weeks, and although the American College of 

Obstetricians and Gynecologists recommends a transition to a primary care physician/

clinician (PCP) within 4 to 12 weeks post partum, such transitions frequently do not occur.27

Transitional Clinics

Postpartum transitional clinics have historically aimed to perform CVD risk assessment and 

counseling after an APO, ensure blood pressure stability in women with HDP, and facilitate 

the transition to longitudinal primary care (Figure). Although other such clinics have been 

established, the experiences from 4 postpartum transitional clinics in the US and Canada 

have been published as peer-reviewed studies29-32 (Table 1).

The Maternal Health Clinic29 in Ontario, Canada, assessed CVD risk at 6 months post 

partum for women who had experienced APOs, communicated findings to PCPs, and 

referred high-risk patients to specialty care (eg, cardiology, endocrinology). Obstetricians 

both referred women to the Maternal Health Clinic and evaluated women during their 

visit. A Maternal Cardiovascular Risk Reduction Clinic,30 staffed by a cardiologist, was 

established within the Maternal Health Clinic to provide intensive risk reduction for women 

judged by treating clinicians to have especially high CVD risk (Table 1). Compared 

with other Maternal Health Clinic patients, women who were referred to the Maternal 

Cardiovascular Risk Reduction Clinic had elevated 30-year and lifetime CVD risk. Notably, 

only 50% of women referred attended a first Maternal Cardiovascular Risk Reduction Clinic 

visit, and of the 28 patients deemed eligible for cardiac rehabilitation by a cardiologist, 19 

were referred and 5 attended the first visit.30

The Postpartum Preeclampsia Clinic31 in Alberta, Canada, employed a multidisciplinary 

team, including dieticians, pharmacists, obstetricians, and nurse practitioners, to educate 
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postpartum women with preeclampsia about their CVD risk and address their modifiable 

risk factors.31 Participants were followed up by the clinic for at least 6 months. By 

4.4 months post partum, women had significantly increased their physical activity and 

demonstrated improvements in body mass index and weight.31

The Cardiometabolic Clinic32 in Boston, Massachusetts, operates in an academic medical 

center and cares for women with HDP in the early postpartum period, aiming to prevent 

hypertensive postpartum readmissions, educate patients and clinicians about CVD risk, and 

ensure long-term PCP follow-up.33 Among a racially and ethnically diverse population 

(46.0% Asian, 33.0% Black, and 26.5% Hispanic), 75.0% of referred patients attended the 

Cardiometabolic Clinic at least once, 86.8% attended a nutrition consultation, and 79.5% 

receiving primary care within the same hospital network followed up with their PCP.

These observational studies have limitations, such as short follow-up duration and lack of a 

control group (eg, women with APOs who did not attend transitional clinics). Nonetheless, 

the available data suggest that postpartum transitional clinics may provide risk assessment 

and increase physical exercise and primary care follow-up among attendees. These findings 

are notable given claims-based studies34,35 suggesting that a small proportion of high-risk 

women receive recommended postpartum primary care follow-up (5.7% at 6 months in 

women with GD and 18.0% in women with HDP). Although women with complications 

during pregnancy may be more likely to return for postpartum visits than other women 

without APOs, follow-up rates are still low.36 In a retrospective cohort study, only 52% 

of women with severe preeclampsia attended postpartum follow-up, at which time 21% 

still had hypertension.37 Black and Hispanic women are at particularly heightened risk for 

loss to follow-up.34,35 Emerging data suggest that virtual care and telehealth strategies may 

help overcome barriers to follow-up for some postpartum women, although such strategies 

require further assessment.38

Lifestyle Modification

Lifestyle modification, including a heart-healthy diet, exercise, and weight loss, is the 

cornerstone of preventive care in patients with elevated CVD risk.19 Although few large 

RCTs have tested postpartum lifestyle modification in women after APOs, physical activity 

and weight loss decrease the risk of chronic hypertension and obesity, which are established 

mediators of CVD in women with APOs.6 Elevated body mass index superimposed on 

a history of HDP is associated with significantly higher risk for developing chronic 

hypertension.39 In a prospective study of women with prior GD,40 self-reported increase in 

physical activity was associated with reduced risk of T2D. Furthermore, postpartum weight 

gain and unhealthy lifestyle may partially mediate the association between GD and future 

CVD.7

Lifestyle Modification After HDP—Two studies41,42 examined lifestyle modification 

in women with HDP. Scholten et al41 studied an intensive exercise program in which 

women with recent preeclampsia and matched parous controls (all 6-12 months post partum) 

participated in a supervised, intensive 12-week exercise program. The program improved 

peripheral endothelial and autonomic function and indices of metabolic syndrome in both 
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groups, although these indices did not completely normalize in women with preeclampsia.41 

The Health Heart 4 Moms RCT42 included women within 5 years post partum with prior 

preeclampsia. Participants were randomized to the intervention arm, with online educational 

modules about CVD and lifestyle modification plus telephone-based nutritional counseling, 

or to the control group, in which participants received access to an educational website. 

The intervention group demonstrated greater knowledge about CVD risk factors, increased 

self-efficacy for an improved diet, and decreased self-reported physical inactivity.42

Lifestyle Modification After GD—Substantially more data exist on lifestyle 

modification in the population with GD.43-47 Interventions focused primarily on dietary 

modification and/or physical activity and were often paired with health education and 

personalized goal setting. Most interventions began less than 1 year post partum, had 

fewer than 100 participants, and included predominantly White women. Some studies had 

additional inclusion criteria, such as being overweight.43,45,46 Meta-analyses found that 

lifestyle interventions led to a moderate decrease in postpartum weight, waist circumference, 

and plasma triglyceride concentration43 as well as a trend toward reduction in incident 

T2D.45,46

Four RCTs48-51 are worth highlighting (Table 2). The Diabetes Prevention Program (DPP)48 

randomized individuals with prediabetes to metformin hydrochloride, intensive lifestyle 

modification, or placebo during a 3-year period. Some women had a remote history of 

GD, and subgroup analyses in 350 women with prior GD and 1416 parous women without 

GD were subsequently performed.48,49 Compared with placebo, lifestyle modification and 

metformin each reduced incidence of T2D by approximately 50% in women with prior 

GD and prediabetes.48 This benefit persisted in the DPP Outcomes Study 10-year follow-

up,50 which followed up participants for an additional 7 years and showed that intensive 

lifestyle modification and use of metformin reduced T2D incidence among those with 

prior GD by 35% and 40%, respectively.50 These studies suggest that lifestyle modification 

and metformin both mitigate T2D risk in prediabetic women with prior GD; as such, the 

American Diabetes Association recommends metformin and/or lifestyle modification in this 

population.51 However, women with GD have the highest relative risk for developing T2D 

within 3 to 6 years post partum, and participants in the DPP were already 12 years post 

partum at the time of enrollment.3

To address this gap, 3 studies modeled on the DPP49 enrolled participants within the first 

year post partum. Balance After Baby52 was a small-scale RCT in a single academic medical 

center. Gestational Diabetes’ Effects on Moms53 was a pragmatic cluster RCT within 

a larger health care system (Kaiser Permanente Northern California) with facility-level 

randomization and a large racially and socioeconomically diverse sample.53 Both programs 

were predominantly home based and distributed printed or online educational modules that 

focused on dietary changes and physical activity paired with telephone-based coaching. In 

both the Gestational Diabetes’ Effects on Moms and Balance After Baby RCTs, lifestyle 

intervention led to significant weight loss compared with usual care. The Postnatal Lifestyle 

Intervention Program for Overweight Women With Previous Gestational Diabetes Mellitus54 

program in the UK was also modeled on the DPP, but unlike the Gestational Diabetes’ 

Effects on Moms and Balance After Baby RCTs, it randomized women with prediabetes and 
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prior GD to a commercial weight-loss program for 3 months plus telephone and text-based 

counseling vs usual care.54 Participants in the Postnatal Lifestyle Intervention Program 

for Overweight Women With Previous Gestational Diabetes Mellitus program randomized 

to intensive lifestyle modification experienced more weight loss at 6 months than those 

randomized to traditional postpartum care.54

Recruitment and/or retention rates were low across almost all studies in both post-HDP 

and post-GD populations, highlighting the challenge of engaging the postpartum population 

in lifestyle interventions. In focus groups, postpartum women indicated that child care 

responsibilities, fatigue, lack of health literacy around CVD risks, limited time, and 

job constraints make participating in lifestyle modification interventions challenging.55-57 

Women expressed a preference for programs that could accommodate their demanding 

schedules and permit participation from home.55-57

Breastfeeding and APOs—Observational studies58 suggest that breastfeeding may be 

protective against development of T2D, hypertension, and CVD. Among women with prior 

GD, breastfeeding was associated with reduced T2D risk.59 A prospective observational 

study60 found that among lactating women with prior GD, T2D incidence in the first 2 years 

after pregnancy was inversely related to increased duration and intensity of breastfeeding. 

Mounting evidence indicates that lactation may be beneficial in women with prior GD, and 

more research is needed in women with preterm birth, IUGR, and HDP.

Several ongoing studies61-69 are testing new approaches to postpartum cardiometabolic risk 

reduction (Table 3). We hope that the results of these studies elucidate the most effective 

interventions for at-risk women with a history of APOs.

Pharmacological Interventions

After HDP—Although the American College of Obstetricians and Gynecologists 

provides recommendations for management of acute preeclampsia and severe gestational 

hypertension, there are no standardized recommendations for postpartum medication 

titration.70,71 Few studies71 have evaluated the pharmacological management of persistent 

hypertension after HDP in the early postpartum period. Therefore, the effect of specific 

antihypertensive pharmacotherapies or degree of blood pressure control on subsequent CVD 

risk in this population remains unknown. Furthermore, no large RCTs have evaluated 

pharmacotherapy to prevent chronic hypertension, cardiometabolic disease, or CVD in 

women with normal blood pressure and prior HDP. The Postpartum Low-Dose Aspirin 

After Preeclampsia for Optimization of Cardiovascular Risk trial69 is evaluating whether 

aspirin after severe preeclampsia affects endothelial and vascular function (Table 3). As 

mentioned, guidelines encourage statin use in women with prior HDP and intermediate 

calculated 10-year ASCVD risk.19 No trials to date have specifically evaluated statins in 

women with prior HDP.

After GD—In the DPP—the largest study to evaluate pharmacological treatment of women 

with prior GD—metformin reduced T2D incidence by approximately 50% at 3 years 

of treatment and by 40% at 10 years of treatment in women with remote GD, with 

similar magnitude of benefit as intensive lifestyle modification.48,50 This finding may be 
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particularly relevant to women with prior GD, for whom lifestyle interventions have been 

less effective, especially in the early postpartum period.55 As such, the American Diabetes 

Association recommends that women with prediabetes and a history of GD take metformin 

or implement lifestyle modifications.51

Recent small RCTs72-74 (<100 participants in each trial) evaluating novel diabetes 

medications in the early postpartum period after GD have shown promise. Studies 

suggest additive benefits of sitagliptin phosphate, liraglutide, and dapagliflozin when added 

to metformin with respect to glycemic excursion, T2D risk, and adiposity measures. 

Limitations include small sample sizes and short duration of follow-up.

As noted, there is a paucity of high-quality, well-powered studies evaluating 

pharmacotherapy for women with prior GD in the early postpartum period. In addition, 

pharmacotherapy options may be limited in this population by lack of data in breastfeeding 

women. Ongoing trials (Table 3) may help to bridge this evidence gap, including 1 

investigating the effects of metformin on T2D risk in the first year post partum66 and another 

assessing the effects of empagliflozin on beta cell function in postpartum women after GD.67

Education

Knowledge about the link between APOs and elevated risk for CVD and cardiometabolic 

disease is lacking among clinicians and patients.33,75,76 In a recent scoping review including 

402 women with prior HDP,75 patients reported little to no knowledge about the association 

between HDP and CVD. Focus groups with women with prior preeclampsia confirmed 

that they were seldom informed of the association between HDP and CVD.55 Similarly, 

a recent study of 79 women who experienced GD and/or preeclampsia77 found that more 

than 50% of women did not receive counseling about future CVD risk. Women with prior 

preeclampsia received less counseling than women with prior GD, and perceived risk of 

future CVD was low in both groups.77

Clinicians also appear to lack adequate knowledge about the association between APOs 

and CVD. In a recent review that included 1215 health care clinicians,75 most clinicians 

had little knowledge about future CVD risk in women with HDP. On average, obstetricians/

gynecologists appear to be more aware of this link than internists.75 One study33 found that 

obstetricians/gynecologists are more likely than internists to ask about APOs when assessing 

cardiovascular risk; however, on learning of a patient’s APO history, both types of clinicians 

were likely to screen for hypertension with women with preeclampsia and for dysglycemia 

in women with prior GD. Obstetricians/gynecologists were less likely to follow up with 

additional risk factor assessment.33 Obstetricians/gynecologists may be more aware of the 

association between CVD and IUGR/preterm birth than internists.33

Future Directions

Women with a history of APOs represent a high-risk group for future CVD. High-quality 

evidence to guide precision prevention and treatment in this population is needed. There 

is a particular lack of data on risk-reducing strategies in women with prior preterm birth 

and IUGR, and studies to date have not evaluated the effect of postpartum interventions on 
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long-term CVD outcomes. The Box summarizes key questions for future research in this 

area.

Ensuring successful transitions to longitudinal care for ongoing cardiometabolic risk 

screening and prevention is essential. To this end, novel strategies to facilitate and improve 

rates of postpartum follow-up are also needed, such as substituting telehealth for in-person 

visits, pairing transitional clinics with obstetric or pediatric visits, or providing child care 

during the visit. Ensuring these clinics are equally accessible to historically marginalized 

populations deserves particular attention, including overcoming cultural and language 

barriers.78 In addition, critical questions about the optimal design and implementation of 

transitional clinics remain to be addressed, such as whether to refer all women with APOs 

(vs a subset with higher risk) to transitional clinics; when women should be referred in 

their postpartum course; how frequently they should be seen; what type of clinician(s) 

should staff such clinics; and which transitional clinic patients may benefit from long-term 

follow-up with a cardiologist (Box). It is likely that such clinics will need to be adapted to 

specific practice settings, clinical expertise, and local population needs.

Although the DPP and similarly structured programs have shown success in reducing 

T2D incidence among women with prior GD,48,50,52-54 further research is required to 

evaluate whether similar interventions are effective after other APOs. Subpar recruitment 

and retention rates in lifestyle modification programs among non-White populations merits 

further attention; Dulce Mothers, a peer-led, culturally tailored DPP-styled intervention for 

postpartum Latina mothers with prior GD, represents 1 effort that is currently underway.79 

Similarly, pharmacological strategies to prevent CVD or cardiometabolic disease in women 

with prior APOs remain understudied and warrant further research. Although newer diabetes 

drugs have shown promise,72-74 pharmacotherapy options may be limited by lack of data 

in breastfeeding women. Because breastfeeding lowers T2D risk, the relative efficacy of 

a pharmacological intervention that requires cessation of breastfeeding warrants dedicated 

study. Of note, no large RCTs have assessed pharmacotherapy specifically for women with 

prior HDP, preterm birth, or IUGR. The well-described associations between HDP and 

diverse CVD outcomes, the early progression to chronic hypertension, and the mediating 

role of blood pressure for excess CVD risk in affected women highlight the need to 

assess specific blood pressure targets and test new pharmacological strategies to optimize 

cardiometabolic health and slow vascular aging (Box).80

To date, limited studies81,82 have suggested that incorporating HDP history in 10-year 

ASCVD risk prediction models yields minimal improvement in net risk reclassification 

among middle-aged women, perhaps because HDP-associated CVD risk is largely captured 

in traditional CVD risk factors already included in prediction models.81 Incorporating 

history of APOs may be most useful in discriminating risk among younger women81 who 

have low calculated short-term CVD risk due to their age and are less likely to have 

developed overt CVD risk factors. Future research should test the utility of HDP and other 

APOs in refining risk using longer-term (eg, lifetime) CVD risk models and in racially 

diverse populations.
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Awareness of the link between APOs and CVD is now growing thanks to recent literature, 

guidelines, and scientific statements.25 Increasing education about CVD after APOs is also 

needed across medical school and graduate medical curricula. Joint society educational 

recommendations, formalized training in cardiology and endocrinology fellowships, and 

increased clinical exposure to women with APOs through multidisciplinary care teams all 

have the potential to increase clinician awareness and improve clinical care.83 Engaging 

multiple stakeholders through community partnership and social media campaigns also has 

the potential to increase patient awareness about CVD risk.83 Finally, ongoing research is 

necessary to elucidate the pathophysiology of APOs and their links to long-term CVD risk 

to inform novel precision prevention strategies in this high-risk population.

Conclusions

Transitional clinics, lifestyle intervention, targeted pharmacotherapy, and clinician and 

patient education represent promising strategies for improving postpartum maternal 

cardiometabolic health in women with APOs; further research is needed to develop and 

rigorously evaluate these interventions. Future efforts should focus on strategies to increase 

maternal postpartum follow-up, improve accessibility to interventions across diverse racial 

and cultural groups, expand awareness of sex-specific CVD risk factors, and define 

evidence-based precision prevention strategies for this high-risk population.
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Box.

Key Questions for Future Research on Cardiometabolic Risk Reduction 
After APOs

General Questions

What are the key barriers to postpartum preventive care and health maintenance?

How frequently should postpartum women be screened for CVD risk factors?

How can we effectively address racial disparities in access to postpartum care?

Are early postpartum or delayed postpartum interventions more effective?

How do we increase recruitment and retention in postpartum interventions?

Can 10-y, 30-y, and lifetime CVD risk calculators effectively risk-stratify women with a 

history of APOs?

What are the effects of postpartum interventions on long-term CVD risk?

Transitional Clinics

What are the essential components of transitional clinics?

How often should patients be seen at transitional clinics?

What services should be provided at transitional clinics?

Who should staff transitional clinics?

Are transitional clinics effective at preventing CVD in the long term?

Are transitional clinics cost-effective for cardiometabolic risk reduction?

How can transitional clinics be built most effectively and sustained in the setting of 

bundled payments for pregnancy care?

Lifestyle Modifications

How do we increase engagement in lifestyle modifications?

What types of lifestyle modifications are most effective at reducing CVD risk in women 

with APOs?

Are DPP-styled interventions effective in women with non-GD APOs?

Pharmacotherapy

What are optimal blood pressure and blood glucose level thresholds for initiating 

pharmacotherapy in women with prior APOs? Should treatment targets be more 

aggressive in women with APOs?

Can mechanistic insights about key pathways linking APOs to CVD lead to novel, 

targeted preventive therapies?

Education
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What are the most effective strategies at increasing clinician awareness about CVD/

cardiometabolic disease risk after APOs?

What are the most effective strategies at increasing patient awareness about CVD/

cardiometabolic disease risk in women with prior APOs?
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Figure. Overview of Postpartum Transitional Clinics for Women With Adverse Pregnancy 
Outcomes (APOs)
Postpartum transitional clinics have historically aimed to perform risk assessment for 

cardiovascular disease and counseling after an APO, ensure postpartum blood pressure 

stability in women with hypertensive disorders of pregnancy, and facilitate the transition to 

longitudinal primary care. PCP indicates primary care physician/clinician.

Jowell et al. Page 18

JAMA Cardiol. Author manuscript; available in PMC 2022 March 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jowell et al. Page 19

Ta
b

le
 1

.

T
ra

ns
iti

on
al

 C
lin

ic
s 

fo
r 

W
om

en
 W

ith
 H

D
P 

Pu
bl

is
he

d 
in

 P
ee

r-
R

ev
ie

w
ed

 L
ite

ra
tu

re

T
ra

ns
it

io
na

l
cl

in
ic

P
op

ul
at

io
n 

an
d 

ti
m

in
g

N
o.

 o
f

pa
rt

ic
ip

an
ts

M
et

ho
ds

R
ep

or
te

d 
ou

tc
om

es
C

on
cl

us
io

ns
L

im
it

at
io

ns
 a

nd
 c

ha
lle

ng
es

M
H

C
29

 

(C
an

ad
a)

H
D

P,
 G

D
, p

re
te

rm
 b

ir
th

, 
IU

G
R

, a
nd

 p
la

ce
nt

al
 

ab
ru

pt
io

n 
at

 a
pp

ro
xi

m
at

el
y 

6 
m

o 
po

st
 p

ar
tu

m
 (

co
nt

ro
l 

gr
ou

p:
 w

om
en

 w
ith

 
no

rm
al

 b
lo

od
 p

re
ss

ur
e 

fr
om

 a
 s

ep
ar

at
e 

st
ud

y 
w

ho
 

di
d 

no
t p

ar
tic

ip
at

e 
in

 th
e 

M
H

C
)

15
7

Pr
ov

id
e 

ri
sk

 a
ss

es
sm

en
t; 

co
m

m
un

ic
at

e 
ri

sk
 w

ith
 

PC
P;

 m
ak

e 
sp

ec
ia

lty
 

re
fe

rr
al

s

30
-y

 C
V

D
 r

is
k 

w
as

 7
.5

%
 (

IQ
R

, 
5.

9%
-1

2.
0%

) 
in

 M
H

C
 p

ar
tic

ip
an

ts
 a

nd
 5

.3
%

 
(I

Q
R

, 4
.0

%
-7

.0
%

) 
in

 c
on

tr
ol

s 
(P

 <
 .0

01
);

 
lif

et
im

e 
C

V
D

 r
is

k 
w

as
 o

pt
im

al
 in

 1
6%

 o
f 

M
H

C
 p

at
ie

nt
s 

an
d 

54
%

 o
f 

co
nt

ro
ls

 (
P 

<
 

.0
01

)

M
H

C
 id

en
tif

ie
s 

w
om

en
 in

 e
ar

ly
 

po
st

pa
rt

um
 p

er
io

d 
at

 
el

ev
at

ed
 C

V
D

 r
is

k

O
f 

pa
tie

nt
s 

w
ho

 w
er

e 
re

fe
rr

ed
 

to
 th

e 
M

H
C

, 4
1%

 a
tte

nd
ed

 
th

ei
r 

ap
po

in
tm

en
t, 

in
cl

ud
in

g 
86

%
 o

f 
W

hi
te

 w
om

en
 in

 th
e 

M
H

C
 g

ro
up

 a
nd

 1
00

%
 o

f 
W

hi
te

 w
om

en
 in

 th
e 

co
nt

ro
l 

gr
ou

p

M
C

R
R

C
30

 

(C
an

ad
a)

H
ig

h-
ri

sk
 M

H
C

 p
at

ie
nt

s,
 

ap
pr

ox
im

at
el

y 
5 

m
o 

fr
om

 
M

H
C

 r
ef

er
ra

l t
o 

M
C

R
R

C
 

ap
po

in
tm

en
t

48
H

ig
h-

ri
sk

 M
H

C
 p

at
ie

nt
s 

re
fe

rr
ed

 to
 c

ar
di

ol
og

y 
fo

r 
fo

llo
w

-u
p 

an
d 

co
ns

id
er

at
io

n 
of

 c
ar

di
ac

 r
eh

ab
ili

ta
tio

n

M
ed

ia
n 

30
-y

 C
V

D
 r

is
k 

sc
or

e 
w

as
 1

0.
8%

 
(I

Q
R

, 7
.5

%
-1

7.
0%

) 
in

 M
C

R
R

C
 p

ar
tic

ip
an

ts
 

an
d 

6.
5%

 (
IQ

R
, 5

.0
%

-1
0.

0%
) 

in
 n

on
re

fe
rr

ed
 

M
H

C
 p

ar
tic

ip
an

ts
 (

P 
<

 .0
01

);
 li

fe
tim

e 
C

V
D

 r
is

k 
w

as
 o

pt
im

al
 in

 2
%

 o
f 

M
C

R
R

C
 

pa
rt

ic
ip

an
ts

 a
nd

 2
8%

 o
f 

no
nr

ef
er

re
d 

M
H

C
 

pa
rt

ic
ip

an
ts

 (
P 

<
 .0

01
);

 2
8 

of
 4

8 
pa

tie
nt

s 
w

er
e 

el
ig

ib
le

 f
or

 c
ar

di
ac

 r
eh

ab
ili

ta
tio

n 
re

fe
rr

al
, 1

9 
of

 2
8 

el
ig

ib
le

 p
at

ie
nt

s 
w

er
e 

re
fe

rr
ed

, a
nd

 5
 o

f 
19

 r
ef

er
re

d 
pa

tie
nt

s 
at

te
nd

ed
 th

ei
r 

ap
po

in
tm

en
t

Fo
llo

w
-u

p 
ca

re
 w

ith
 

ex
is

tin
g 

sy
st

em
s 

in
 

pl
ac

e 
do

es
 n

ot
 m

ee
t 

ne
ed

s 
of

 h
ig

h-
ri

sk
 

po
st

pa
rt

um
 w

om
en

Sm
al

l s
am

pl
e 

si
ze

; 
pr

ed
om

in
an

tly
 W

hi
te

 w
om

en

PP
E

C
31

 

(C
an

ad
a)

Pr
ee

cl
am

ps
ia

 a
t 

ap
pr

ox
im

at
el

y 
2 

m
o 

po
st

 
pa

rt
um

; f
ol

lo
w

-u
p 

vi
si

ts
 

ev
er

y 
3-

6 
m

o 
fo

r 
1 

y

21
E

du
ca

te
 p

at
ie

nt
s 

ab
ou

t 
in

cr
ea

se
d 

C
V

D
 r

is
k;

 
id

en
tif

y 
m

od
if

ia
bl

e 
ri

sk
 

fa
ct

or
s;

 w
or

k 
w

ith
 a

n 
in

te
rd

is
ci

pl
in

ar
y 

te
am

 to
 

ad
dr

es
s 

ri
sk

 f
ac

to
rs

R
ep

or
te

d 
ph

ys
ic

al
 a

ct
iv

ity
 in

cr
ea

se
d 

fr
om

 
14

%
 p

re
pr

eg
na

nc
y 

to
 7

6%
 a

t 4
.4

 m
o 

(P
 <

 
.0

5)
; n

on
si

gn
if

ic
an

t w
ei

gh
t l

os
s 

(−
0.

4 
kg

) 
an

d 
B

M
I 

re
du

ct
io

n 
(−

0.
1)

In
cr

ea
se

d 
ph

ys
ic

al
 

ac
tiv

ity
; n

on
si

gn
if

ic
an

t 
im

pr
ov

em
en

ts
 in

 
w

ei
gh

t a
nd

 B
M

I

Sm
al

l s
am

pl
e 

si
ze

; l
ow

 
re

fe
rr

al
 r

at
e 

to
 th

e 
PP

E
C

; 7
5%

 
of

 p
at

ie
nt

s 
w

ho
 w

er
e 

re
fe

rr
ed

 
at

te
nd

ed
 th

ei
r 

fi
rs

t c
lin

ic
 v

is
it;

 
ra

ce
 a

nd
 e

th
ni

ci
ty

 w
er

e 
no

t 
re

po
rt

ed

C
M

C
32

 (
U

S)
H

D
P 

at
 a

pp
ro

xi
m

at
el

y 
16

 
d 

po
st

 p
ar

tu
m

 w
ith

 o
pt

io
n 

to
 c

on
tin

ue

41
2

A
nt

ih
yp

er
te

ns
iv

e 
m

ed
ic

at
io

n 
m

an
ag

em
en

t; 
ed

uc
at

e 
pa

tie
nt

s 
an

d 
cl

in
ic

ia
ns

 a
bo

ut
 C

V
D

 r
is

k 
an

d 
he

ar
t-

he
al

th
y 

lif
es

ty
le

s;
 

tr
an

si
tio

n 
pa

tie
nt

s 
to

 P
C

P;
 

pr
ov

id
e 

re
fe

rr
al

 to
 a

 
nu

tr
iti

on
is

t

M
od

if
ic

at
io

n 
of

 a
nt

ih
yp

er
te

ns
iv

e 
m

ed
ic

at
io

ns
 in

 4
8%

 o
f 

w
om

en
; 8

7%
 o

f 
w

om
en

 a
tte

nd
ed

 a
 c

on
su

lta
tio

n 
w

ith
 a

 
nu

tr
iti

on
is

t; 
80

%
 o

f 
w

om
en

 w
ith

in
 th

e 
C

M
C

 
he

al
th

 c
ar

e 
sy

st
em

 f
ol

lo
w

ed
 u

p 
w

ith
 P

C
P

C
M

C
 a

id
ed

 in
 

tr
an

sf
er

 o
f 

ca
re

; 
en

ga
ge

m
en

t w
ith

 lo
ng

-
te

rm
 c

lin
ic

ia
ns

 (
PC

Ps
 

an
d 

nu
tr

iti
on

is
ts

)

O
f 

pa
tie

nt
s 

w
ho

 w
er

e 
re

fe
rr

ed
 

to
 th

e 
C

M
C

, 2
5%

 d
id

 n
ot

 
at

te
nd

 th
ei

r 
ap

po
in

tm
en

t; 
PC

P 
fo

llo
w

-u
p 

da
ta

 w
er

e 
un

av
ai

la
bl

e 
fo

r 
w

om
en

 
ou

ts
id

e 
of

 th
e 

C
M

C
 h

ea
lth

 
ca

re
 s

ys
te

m

A
bb

re
vi

at
io

ns
: B

M
I,

 b
od

y 
m

as
s 

in
de

x 
(c

al
cu

la
te

d 
as

 w
ei

gh
t i

n 
ki

lo
gr

am
s 

di
vi

de
d 

by
 h

ei
gh

t i
n 

m
et

er
s 

sq
ua

re
d)

; C
M

C
, C

ar
di

om
et

ab
ol

ic
 C

lin
ic

; C
V

D
, c

ar
di

ov
as

cu
la

r 
di

se
as

e;
 G

D
, g

es
ta

tio
na

l d
ia

be
te

s;
 H

D
P,

 
hy

pe
rt

en
si

ve
 d

is
or

de
rs

 o
f 

pr
eg

na
nc

y;
 I

U
G

R
, i

nt
ra

ut
er

in
e 

gr
ow

th
 r

es
tr

ic
tio

n;
 M

C
R

R
C

, M
at

er
na

l C
ar

di
ov

as
cu

la
r 

R
is

k 
R

ed
uc

tio
n 

C
lin

ic
; M

H
C

, M
at

er
na

l H
ea

lth
 C

lin
ic

; P
C

P,
 p

ri
m

ar
y 

ca
re

 p
hy

si
ci

an
/c

lin
ic

ia
n;

 
PP

E
C

, P
os

tp
ar

tu
m

 P
re

ec
la

m
ps

ia
 C

lin
ic

.

JAMA Cardiol. Author manuscript; available in PMC 2022 March 12.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jowell et al. Page 20

Ta
b

le
 2

.

R
C

T
s 

of
 L

if
es

ty
le

 a
nd

/o
r 

Ph
ar

m
ac

ol
og

ic
al

 I
nt

er
ve

nt
io

ns
 f

or
 W

om
en

 W
ith

 G
D

In
te

rv
en

ti
on

P
op

ul
at

io
n 

an
d 

ti
m

in
g

D
ur

at
io

n 
of

fo
llo

w
-u

p
Sa

m
pl

e 
si

ze
C

on
tr

ol
 g

ro
up

In
te

rv
en

ti
on

 g
ro

up
O

ut
co

m
e(

s)
C

on
cl

us
io

ns
L

im
it

at
io

ns

D
PP

48
G

D
 a

nd
 

pr
ed

ia
be

te
s 

at
 

ap
pr

ox
im

at
el

y 
12

 
y 

po
st

 p
ar

tu
m

2.
8 

y
14

16
 W

ith
ou

t 
pr

io
r 

G
D

 (
48

7 
to

 
pl

ac
eb

o,
 4

64
 to

 
m

et
fo

rm
in

, 4
65

 to
 

IL
S)

; 3
50

 w
om

en
 

w
ith

 p
ri

or
 G

D
 

(1
22

 to
 p

la
ce

bo
, 

11
1 

to
 m

et
fo

rm
in

, 
11

7 
to

 I
L

S)

Pl
ac

eb
o 

pl
us

 
st

an
da

rd
 li

fe
st

yl
e

re
co

m
m

en
da

tio
ns

M
et

fo
rm

in
 g

ro
up

 
re

ce
iv

ed
 m

et
fo

rm
in

 
pl

us
 s

ta
nd

ar
d 

lif
es

ty
le

 
re

co
m

m
en

da
tio

ns
; I

L
S 

gr
ou

p 
re

ce
iv

ed
 e

du
ca

tio
n 

ab
ou

t d
ie

t a
nd

 e
xe

rc
is

e 
w

ith
 g

oa
l t

o 
re

du
ce

 w
ei

gh
t 

by
 7

%
 a

nd
 in

cr
ea

se
 

ph
ys

ic
al

 a
ct

iv
ity

 to
 1

50
 

m
in

/w
k

Pr
io

r 
G

D
: I

L
S 

an
d 

m
et

fo
rm

in
 r

ed
uc

ed
 

T
2D

 in
ci

de
nc

e 
by

 
ap

pr
ox

im
at

el
y 

50
%

 
vs

 p
la

ce
bo

 g
ro

up

M
et

fo
rm

in
 a

nd
 

IL
S 

eq
ua

lly
 

ef
fe

ct
iv

e 
at

 
de

la
yi

ng
 a

nd
 

pr
ev

en
tin

g 
pr

og
re

ss
io

n 
to

 
T

2D
 in

 w
om

en
 

w
ith

 p
ri

or
 G

D

M
ed

ia
n 

12
 y

 
be

tw
ee

n 
pr

eg
na

nc
y 

an
d 

pr
ed

ia
be

te
s 

on
se

t; 
pr

io
r 

G
D

 
gr

ou
p 

m
ed

ia
n 

ag
e,

 4
3 

y 
vs

 5
2 

y 
in

 w
om

en
 

w
ith

ou
t p

ri
or

 G
D

B
A

B
52

G
D

 a
t 

ap
pr

ox
im

at
el

y 
6 

w
k 

po
st

 p
ar

tu
m

6 
w

k 
to

 1
2 

m
o 

Po
st

 p
ar

tu
m

36
 in

 I
nt

er
ve

nt
io

n 
gr

ou
p,

 3
9 

in
 

co
nt

ro
l g

ro
up

“I
t’

s 
N

ev
er

 T
oo

 
E

ar
ly

 to
 P

re
ve

nt
 

D
ia

be
te

s”
 h

an
do

ut
 

di
st

ri
bu

te
d 

at
 

re
cr

ui
tm

en
t

D
PP

-s
ty

le
d 

in
te

rv
en

tio
n 

w
ith

 w
eb

si
te

; 1
2 

w
ee

kl
y 

m
od

ul
es

 a
bo

ut
 d

ie
t a

nd
 

ex
er

ci
se

; c
om

m
un

ic
at

io
ns

 
w

ith
 li

fe
st

yl
e 

co
ac

h

In
te

rv
en

tio
n 

gr
ou

p 
ga

in
ed

 s
ig

ni
fi

ca
nt

ly
 

le
ss

 w
ei

gh
t 

po
st

 p
ar

tu
m

 v
s 

pr
ep

re
gn

an
cy

 w
ei

gh
t 

(m
ea

n,
 −

0.
7 

kg
 in

 
in

te
rv

en
tio

n 
gr

ou
p 

vs
 

+
4.

0 
kg

 in
 c

on
tr

ol
s)

In
te

rv
en

tio
n 

le
d 

to
 

le
ss

 w
ei

gh
t g

ai
n 

vs
 p

re
pr

eg
na

nc
y 

w
ei

gh
t

Se
lf

-r
ep

or
te

d 
pr

ep
re

gn
an

cy
 w

ei
gh

t; 
si

ng
le

-c
en

te
r 

st
ud

y;
 

sm
al

l s
am

pl
e 

si
ze

G
E

M
53

G
D

 a
t 

ap
pr

ox
im

at
el

y 
6 

w
k 

po
st

 p
ar

tu
m

In
te

rv
en

tio
n 

of
 

6 
w

k 
to

 6
 m

o;
 

7-
12

 m
o 

po
st

pa
rt

um
 

m
ai

nt
en

an
ce

44
 M

ed
ic

al
 

fa
ci

lit
ie

s:
 2

2 
w

ith
 

in
te

rv
en

tio
n 

(1
08

7 
w

om
en

),
 

22
 w

ith
 s

ta
nd

ar
d 

ca
re

 (
11

93
 

w
om

en
)

Se
nt

 in
fo

rm
at

io
n 

ab
ou

t G
D

 
an

d 
lif

es
ty

le
 

m
od

if
ic

at
io

ns

D
PP

-s
ty

le
d 

in
te

rv
en

tio
n 

w
ith

 w
or

kb
oo

k 
ab

ou
t 

he
al

th
y 

di
et

 a
nd

 p
hy

si
ca

l 
ac

tiv
ity

; t
el

ep
ho

ne
 c

al
ls

 
w

ith
 d

ie
tic

ia
n

A
t 1

2 
m

o,
 

in
te

rv
en

tio
n 

gr
ou

p 
ha

d 
1.

28
-f

ol
d 

od
ds

 o
f 

ac
hi

ev
in

g 
w

ei
gh

t g
oa

l 
vs

 c
on

tr
ol

 g
ro

up

In
te

rv
en

tio
n 

m
od

er
at

el
y 

re
du

ce
d 

po
st

pa
rt

um
 

w
ei

gh
t r

et
en

tio
n;

 
fe

as
ib

le
 in

 c
lin

ic
al

 
se

tti
ng

26
%

 m
is

se
d 

6-
m

o 
cl

in
ic

-m
ea

su
re

d 
w

ei
gh

t; 
33

%
 

m
is

se
d 

12
-m

o 
cl

in
ic

-
m

ea
su

re
d 

w
ei

gh
t

PA
IG

E
54

G
D

 p
lu

s 
B

M
I 

≥2
5 

at
 

ap
pr

ox
im

at
el

y 
4-

6 
w

k 
po

st
 

pa
rt

um

4-
6 

w
k 

to
 6

 m
o 

Po
st

 p
ar

tu
m

29
 in

 I
nt

er
ve

nt
io

n 
gr

ou
p,

 3
1 

in
 

co
nt

ro
l g

ro
up

W
at

ch
ed

 a
 D

V
D

 
ab

ou
t G

D
3-

m
o 

Fr
ee

 m
em

be
rs

hi
p 

to
 S

lim
m

in
g 

W
or

ld
; 

te
le

ph
on

e 
an

d 
te

xt
 s

up
po

rt
 

w
ith

 h
ea

lth
 e

du
ca

to
r;

 
pe

do
m

et
er

 a
cc

es
s 

pl
us

 
st

an
da

rd
 o

f 
ca

re

In
te

rv
en

tio
n 

gr
ou

p 
lo

st
 a

 m
ea

n 
of

 3
.9

 
kg

 a
nd

 c
on

tr
ol

 g
ro

up
 

ga
in

ed
 a

 m
ea

n 
of

 
3.

8 
kg

; n
o 

si
gn

if
ic

an
t 

di
ff

er
en

ce
 in

 b
lo

od
 

gl
uc

os
e 

le
ve

ls

In
te

rv
en

tio
n 

le
d 

to
 

si
gn

if
ic

an
t w

ei
gh

t 
lo

ss
 a

t 6
 m

o 
po

st
 

pa
rt

um
 c

om
pa

re
d 

w
ith

 c
on

tr
ol

s

Sm
al

l s
am

pl
e 

si
ze

; 
ch

al
le

ng
es

 w
ith

 
re

cr
ui

tm
en

t d
ue

 to
 

tim
e 

co
ns

tr
ai

nt
s,

 la
ck

 
of

 c
hi

ld
 c

ar
e 

an
d 

no
t 

w
an

tin
g 

to
 le

av
e 

th
e 

in
fa

nt
; p

re
do

m
in

an
tly

 
W

hi
te

 s
am

pl
e;

 lo
w

 
pe

do
m

et
er

 u
se

A
bb

re
vi

at
io

ns
: B

A
B

, B
al

an
ce

 A
ft

er
 B

ab
y;

 B
M

I,
 b

od
y 

m
as

s 
in

de
x 

(c
al

cu
la

te
d 

as
 w

ei
gh

t i
n 

ki
lo

gr
am

s 
di

vi
de

d 
by

 h
ei

gh
t i

n 
m

et
er

s 
sq

ua
re

d)
; D

PP
, D

ia
be

te
s 

Pr
ev

en
tio

n 
Pr

og
ra

m
; G

D
, g

es
ta

tio
na

l d
ia

be
te

s;
 

G
E

M
, G

es
ta

tio
na

l D
ia

be
te

s’
 E

ff
ec

ts
 o

n 
M

om
s;

 I
L

S,
 in

te
ns

iv
e 

lif
es

ty
le

 m
od

if
ic

at
io

n;
 P

A
IG

E
, P

os
tn

at
al

 L
if

es
ty

le
 I

nt
er

ve
nt

io
n 

Pr
og

ra
m

 f
or

 O
ve

rw
ei

gh
t W

om
en

 w
ith

 P
re

vi
ou

s 
G

es
ta

tio
na

l D
ia

be
te

s 
M

el
lit

us
; 

R
C

T,
 r

an
do

m
iz

ed
 c

lin
ic

al
 tr

ia
l; 

T
2D

, t
yp

e 
2 

di
ab

et
es

.

JAMA Cardiol. Author manuscript; available in PMC 2022 March 12.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jowell et al. Page 21

Ta
b

le
 3

.

O
ng

oi
ng

 C
lin

ic
al

 T
ri

al
s 

of
 P

os
tp

ar
tu

m
 I

nt
er

ve
nt

io
ns

 in
 W

om
en

 W
ith

 A
PO

s

C
lin

ic
al

 t
ri

al
A

P
O

In
te

rv
en

ti
on

 t
yp

e
P

ro
je

ct
ed

sa
m

pl
e 

si
ze

In
te

rv
en

ti
on

P
ri

m
ar

y 
ou

tc
om

e(
s)

H
ea

rt
 H

ea
lth

 4
 N

ew
 M

om
s:

 A
 R

an
do

m
iz

ed
 T

ri
al

 in
 

th
e 

Fi
rs

t Y
ea

r 
A

ft
er

 P
re

ec
la

m
ps

ia
61

Pr
ee

cl
am

ps
ia

 a
nd

 
ov

er
w

ei
gh

t/o
be

si
ty

L
if

es
ty

le
 

m
od

if
ic

at
io

n
15

0
W

eb
-b

as
ed

 li
fe

st
yl

e 
in

te
rv

en
tio

n 
an

d 
ho

m
e 

bl
oo

d 
pr

es
su

re
 m

on
ito

ri
ng

 d
ur

in
g 

fi
rs

t y
ea

r 
po

st
 p

ar
tu

m
W

ei
gh

t l
os

s

V
ir

tu
al

 C
ar

di
ac

 W
el

ln
es

s 
Pr

og
ra

m
 F

ol
lo

w
in

g 
H

yp
er

te
ns

iv
e 

D
is

or
de

rs
 o

f 
Pr

eg
na

nc
y62

H
D

P
L

if
es

ty
le

 
m

od
if

ic
at

io
n

10
0

V
ir

tu
al

 c
ar

di
ac

 w
el

ln
es

s 
pr

og
ra

m
 b

eg
in

ni
ng

 0
 to

 6
 

w
k 

po
st

 p
ar

tu
m

 f
or

 6
 m

o
W

ei
gh

t l
os

s

L
if

es
ty

le
 I

nt
er

ve
nt

io
n 

fo
r 

W
om

en
 W

ith
 R

ec
en

t P
re

-
ec

la
m

ps
ia

 o
r 

G
es

ta
tio

na
l D

ia
be

te
s 

M
el

lit
us

 (
“M

om
’s

 
H

ea
lth

y 
H

ea
rt

”)
63

Pr
ee

cl
am

ps
ia

, G
D

L
if

es
ty

le
 

m
od

if
ic

at
io

n
40

W
eb

-b
as

ed
 li

fe
st

yl
e 

in
te

rv
en

tio
n 

an
d 

pe
rs

on
al

iz
ed

 
di

et
ic

ia
n 

co
ac

hi
ng

 3
-1

5 
m

o 
po

st
 p

ar
tu

m
R

et
en

tio
n 

an
d 

ad
he

re
nc

e 
to

 p
ro

gr
am

Fi
t A

ft
er

 B
ab

y:
 I

nc
re

as
in

g 
Po

st
pa

rt
um

 W
ei

gh
t L

os
s 

in
 

W
om

en
 a

t I
nc

re
as

ed
 R

is
k 

fo
r 

C
ar

di
om

et
ab

ol
ic

 D
is

ea
se

 
(F

A
B

)64

H
D

P,
 G

D
, I

U
G

R
, 

an
d 

pr
et

er
m

 b
ir

th
L

if
es

ty
le

 
m

od
if

ic
at

io
n

82
M

ob
ile

 a
pp

lic
at

io
n 

an
d 

co
m

m
un

ic
at

io
ns

 w
ith

 a
 

lif
es

ty
le

 c
oa

ch
 to

 in
cr

ea
se

 e
xe

rc
is

e 
an

d 
w

ei
gh

t l
os

s 
du

ri
ng

 f
ir

st
 y

ea
r 

po
st

 p
ar

tu
m

W
ei

gh
t l

os
s 

an
d 

po
st

pa
rt

um
 w

ei
gh

t 
re

te
nt

io
n

A
lte

rn
at

iv
e 

L
if

es
ty

le
 I

nt
er

ve
nt

io
ns

 f
or

 V
ul

ne
ra

bl
e 

E
th

ni
c 

G
ro

up
s 

(A
L

IV
E

)65
G

D
L

if
es

ty
le

 
m

od
if

ic
at

io
n

43
5

A
dd

re
ss

 th
e 

in
cr

ea
se

d 
ri

sk
 o

f 
co

m
pl

ic
at

io
ns

 in
 

B
la

ck
 w

om
en

 w
ith

 p
ri

or
 G

D
 (

<
4 

w
k 

po
st

 p
ar

tu
m

) 
by

 a
ss

es
si

ng
 th

e 
ef

fe
ct

iv
en

es
s 

of
 a

 D
PP

-s
ty

le
d 

te
le

he
al

th
 in

te
rv

en
tio

n 
w

ith
 c

om
m

un
ity

 d
ou

la
s

C
om

pl
et

io
n 

of
 

re
co

m
m

en
de

d 
T

2D
 

sc
re

en
in

g 
6-

12
 w

k 
po

st
 

pa
rt

um

A
 P

ra
gm

at
ic

 A
pp

ro
ac

h 
to

 L
ow

er
in

g 
th

e 
R

is
k 

of
 

D
ia

be
te

s 
M

el
lit

us
 A

ft
er

 a
 D

ia
gn

os
is

 o
f 

G
es

ta
tio

na
l 

D
ia

be
te

s 
M

el
lit

us
66

G
D

Ph
ar

m
ac

ot
he

ra
py

20
0

M
et

fo
rm

in
 g

iv
en

 0
-1

2 
m

o 
po

st
 p

ar
tu

m
H

bA
1c

 le
ve

l

E
m

pa
gl

if
lo

zi
n 

an
d 

th
e 

Pr
es

er
va

tio
n 

of
 B

et
a-

ce
ll 

Fu
nc

tio
n 

in
 W

om
en

 W
ith

 R
ec

en
t G

es
ta

tio
na

l D
ia

be
te

s 
(E

M
PA

 p
os

t-
G

D
M

)67

G
D

Ph
ar

m
ac

ot
he

ra
py

12
0

E
m

pa
gl

if
lo

zi
n 

gi
ve

n 
6-

36
 m

o 
po

st
 p

ar
tu

m
In

su
lin

 s
ec

re
tio

n-
se

ns
iti

vi
ty

 in
de

x-
2

T
he

 I
m

pa
ct

 o
f 

L
ir

ag
lu

tid
e 

on
 G

lu
co

se
 T

ol
er

an
ce

 a
nd

 
th

e 
R

is
k 

of
 T

yp
e 

2 
D

ia
be

te
s 

in
 W

om
en

 W
ith

 P
re

vi
ou

s 
Pr

eg
na

nc
y-

In
du

ce
d 

D
ia

be
te

s68

G
D

Ph
ar

m
ac

ot
he

ra
py

10
5

Su
bc

ut
an

eo
us

 li
ra

gl
ut

id
e 

gi
ve

n 
da

ily
 f

or
 5

 y
 in

 
w

om
en

 w
ith

in
 5

 y
 p

os
t p

ar
tu

m
C

ha
ng

e 
in

 g
lu

co
se

 
to

le
ra

nc
e

Po
st

pa
rt

um
 L

ow
-D

os
e 

A
sp

ir
in

 A
ft

er
 P

re
ec

la
m

ps
ia

 f
or

 
O

pt
im

iz
at

io
n 

of
 C

ar
di

ov
as

cu
la

r 
R

is
k 

(P
A

PV
A

SC
)69

Se
ve

re
 

pr
ee

cl
am

ps
ia

Ph
ar

m
ac

ot
he

ra
py

44
A

sp
ir

in
 g

iv
en

 0
-6

 m
o 

po
st

 p
ar

tu
m

E
nd

ot
he

liu
m

-d
ep

en
de

nt
 

di
la

tio
n

A
bb

re
vi

at
io

ns
: A

PO
, a

dv
er

se
 p

re
gn

an
cy

 o
ut

co
m

e;
 H

bA
1c

, h
em

og
lo

bi
n 

A
1c

; H
D

P,
 h

yp
er

te
ns

iv
e 

di
so

rd
er

s 
of

 p
re

gn
an

cy
; I

U
G

R
, i

nt
ra

ut
er

in
e 

gr
ow

th
 r

es
tr

ic
tio

n;
 T

2D
, t

yp
e 

2 
di

ab
et

es
.

JAMA Cardiol. Author manuscript; available in PMC 2022 March 12.


	Abstract
	Observations
	Early Postpartum Care
	Transitional Clinics
	Lifestyle Modification
	Lifestyle Modification After HDP
	Lifestyle Modification After GD
	Breastfeeding and APOs

	Pharmacological Interventions
	After HDP
	After GD

	Education

	Future Directions
	Conclusions
	References
	Figure.
	Table 1.
	Table 2.
	Table 3.

