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Adverse pregnancy outcomes and later 
cardiovascular disease
Such adverse pregnancy outcomes (APOs) as miscarriage, preterm 
birth, low-birth weight, gestational diabetes, preeclampsia, and placental 
abruption have been reported to be associated with an increased risk of 
later cardiovascular morbidity and mortality. Counseling your patients who 
have experienced an APO about the protective effect of breastfeeding, 
eating a heart-healthy diet, exercise, and optimizing weight may help them 
to live a long and healthy life.
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P reconception health influ-
ences pregnancy outcomes, 
and in turn, both precon-

ception health and an APO influ-
ence adult cardiometabolic health 
(FIGURE, page 10 ). This editorial is 
focused on the link between APOs 
and later cardiometabolic morbidity 
and mortality, recognizing that pre-
conception health greatly influences 
the risk of an APO and lifetime car-
diometabolic disease. 

Adverse pregnancy outcomes
Major APOs include miscarriage, 
preterm birth (birth <37 weeks’ ges-
tation), low birth weight (birthweight 
≤2,500 g; 5.5 lb), gestational diabetes 
(GDM), preeclampsia, and placen-
tal abruption. In the United States, 
among all births, reported rates of 
the following APOs are:1-3 
• preterm birth, 10.2%
• low birth weight, 8.3% 

• GDM, 6%
• preeclampsia, 5%
• placental abruption, 1%.

Miscarriage occurs in approxi-
mately 10% to 15% of pregnancies, 
influenced by both the age of the 
woman and the method used to 
diagnose pregnancy.4 Miscarriage, 
preterm birth, low birth weight, 
GDM, preeclampsia, and placental 
abruption have been reported to be 
associated with an increased risk of 
later cardiovascular morbidity and 
mortality.

APOs and cardiovascular 
disease
Cardiovascular disease (CVD) affects 
the majority of people past the age of 
60 years and includes 4 major sub-
categories: 
1. coronary heart disease, including 

myocardial infarction, angina, and 
heart failure

2. CVD, stroke, and transient isch-
emic attack

3. peripheral artery disease
4. atherosclerosis of the aorta leading 

to aortic aneurysm. 
Multiple meta-analyses report that 
APOs are associated with CVD in 
later life. A comprehensive review 
reported that the risk of CVD was 
increased following a pregnancy 
with one of these APOs: severe pre-
eclampsia (odds ratio [OR], 2.74), 
GDM (OR, 1.68), preterm birth (OR, 
1.93), low birth weight (OR, 1.29), 
and placental abruption (OR, 1.82).5 

The link between APOs and 
CVD may be explained in part by 
the association of APOs with mul-
tiple risk factors for CVD, including 
chronic hypertension, type 2 dia-
betes mellitus (T2DM), and dys-
lipidemia. A meta-analysis of 43 
studies reported that, compared 
with controls, women with a history 
of preeclampsia have a 3.13 times 
greater risk of developing chronic 
hypertension.6 Among women with 
preeclampsia, approximately 20% doi: 10.12788/obgm.0106 
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will develop hypertension within 15 
years.7 A meta-analysis of 20 studies 
reported that women with a history 
of GDM had a 9.51-times greater risk 
of developing T2DM than women 
without GDM.8 Among women with 
a history of GDM, over 16 years of 
follow-up, T2DM was diagnosed in 
16.2%, compared with 1.9% of con-
trol women.8 

CVD prevention—
Breastfeeding: An antidote for 
APOs
Pregnancy stresses both the cardio-
vascular and metabolic systems. 
Breastfeeding is an antidote to the 
stresses imposed by pregnancy. 
Breastfeeding women have lower 
blood glucose9 and blood pressure.10

Breastfeeding reduces the risk of 
CVD. In a study of 100,864 parous 
Australian women, with a mean age 
of 60 years, ever breastfeeding was 
associated a lower risk of CVD hos-
pitalization (adjusted hazard ratio 
[aHR], 0.86; 95% confidence interval 
[CI], 0.78–0.96; P = .005) and CVD 
mortality (aHR, 0.66; 95% CI, 0.49–
0.89; P = .006).11 

CVD prevention—American 
Heart Association  
recommendations
The American Heart Association12 
recommends lifestyle interventions 
to reduce the risk of CVD, including: 
• Eat a high-quality diet that includes 

vegetables, fruit, whole grains, 
beans, legumes, nuts, plant-based 
protein, lean animal protein, and 
fish. 

• Limit intake of sugary drinks and 
foods, fatty or processed meats, 
full-fat dairy products, eggs, 
highly processed foods, and trop-
ical oils. 

• Exercise at least 150 minutes 
weekly at a moderate activity level, 

including muscle-strengthening 
activity. 

• Reduce prolonged intervals of  
sitting.

• Live a tobacco- and nicotine-free 
life.

• Strive to maintain a normal body 
mass index.

• Consider using an activity tracker 
to monitor activity level.

• After 40 years of age calculate CVD 
risk using a validated calculator 
such as the American Cardiology 
Association risk calculator.13 This 
calculator uses age, gender, and 
lipid and blood pressure measure-
ments to calculate the 10-year risk 
of atherosclerotic CVD, including 
coronary death, myocardial infarc-
tion, and stroke.

Medications to reduce  
CVD risk
Historically, ObGyns have not rou-
tinely prescribed medications to treat 
hypertension, dyslipidemia, or to  

prevent diabetes. The recent increase 
in the valuation of return ambulatory 
visits and a reduction in the valuation 
assigned to procedural care may pro-
vide ObGyn practices the additional 
resources needed to manage some 
chronic diseases. Physician assistants 
and nurse practitioners may help 
ObGyn practices to manage hyperten-
sion, dyslipidemia, and prediabetes.

Prior to initiating a medicine, 
counseling about healthy living, 
including smoking cessation, exer-
cise, heart-healthy diet, and achiev-
ing an optimal body mass index is 
warranted.

For treatment of stage II hyper-
tension, defined as blood pressure 
(BP) measurements with systolic 
BP ≥140 mm Hg and diastolic BP  
≥90 mm Hg, therapeutic lifestyle 
interventions include: optimizing 
weight, following the DASH diet, 
restricting dietary sodium, physical 
activity, and reducing alcohol con-
sumption. Medication treatment 
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for essential hypertension is guided 
by the magnitude of BP reduction 
needed to achieve normotension. 
For women with hypertension need-
ing antihypertensive medication and 
planning another pregnancy in the 
near future, labetalol or extended-
release nifedipine may be first-line 
medications. For women who have 
completed their families or who 
have no immediate plans for preg-
nancy, an angiotensin-converting 
enzyme inhibitor, angiotensin recep-
tor blocker, calcium channel blocker, 
or thiazide diuretic are commonly 
prescribed.14 

For the treatment of elevated low-
density lipoprotein (LDL) cholesterol 

in women who have not had a car-
diovascular event, statin therapy is 
often warranted when both the LDL 
cholesterol is >100 mg/dL and the 
woman has a calculated 10-year risk 
of >10% for a cardiovascular event 
using the American Heart Associa-
tion or American College of Cardi-
ology calculator. Most women who 
meet these criteria will be older than 
age 40 years and many will be under 
the care of an internal medicine or 
family medicine specialist, limiting 
the role of the ObGyn.15-17 

For prevention of diabetes in 
women with a history of GDM, both 
weight loss and metformin (1,750 mg 
daily) have been shown in clinical 

trials to reduce the risk of develop-
ing T2DM.18 Among 350 women with 
a history of GDM who were followed 
for 10 years, metformin 850 mg twice 
daily reduced the risk of developing 
T2DM by 40% compared with pla-
cebo.19 In the same study, lifestyle 
changes without metformin, includ-
ing loss of 7% of body weight plus  
150 minutes of exercise weekly was 
associated with a 35% reduction in 
the risk of developing T2DM.19 Met-
formin is one of the least expensive 
prescription medications and is cost-
effective for the prevention of T2DM.18

Low-dose aspirin treatment for 
the prevention of CVD in women 
who have not had a cardiovascular 

Miscarriage, placental abruption, and risk of CVD morbidity and mortality

Miscarriage: To study the association between miscarriage 
and cardiovascular mortality, investigators with the Nurses’ 
Health Study followed 101,681 women, including 26,102 
who reported at least one miscarriage from 1993 to 2017.1 
During 2,367,839 years of follow-up, before 70 years of 
age deaths from cancer and cardiovascular disease (CVD) 
occurred in 2,936 and 269 women, respectively. After 
controlling for multiple clinical factors, including body mass 
index, smoking status, physical activity, healthy eating 
index, gravidity, race, ethnicity, marriage status, history of 
gestational diabetes mellitus (GDM), hypertensive disorders 
of pregnancy and family history, there was a significant 
association between miscarriage and CVD mortality 
(hazard ratio [HR], 1.48; 95% confidence interval [CI], 
1.09–1.99). The association was greater for women with 
2 (adjusted HR [aHR], 1.82) or 3 (aHR, 1.96) miscarriages 
than for women with 1 (aHR, 1.40) or no (aHR, 1.00) 
miscarriages (test for trend, P = .006). The risk of CVD 
mortality was greater when the first miscarriage occurred 
at age ≤23 years (aHR, 1.78) or 24 to 29 years (aHR, 1.59) 
than when the first miscarriage occurred at ≥30 years (aHR, 
1.15), referent group of women with no miscarriages (aHR, 
1.00), test for trend P = .002. 

There was no significant association between miscar-
riage and death from cancer (HR, 1.08; 95% CI, 0.94–
1.24). There was also no significant association between 
miscarriage and death from infection, respiratory disease, 

mental disorders, suicide, accidents, or gastrointestinal 
disease. There was no association between induced abor-
tion and increased mortality (HR, 1.06; 95% CI, 0.70–1.62.) 
The causal link between miscarriage and CVD mortality 
is not clear, but a proinflammatory state and endothelial 
dysfunction may be involved.1 
Placental abruption: In a meta-analysis of 7 cohort 
studies, placental abruption was associated with an 
increased risk of CVD (HR, 1.82; 95% CI, 1.42–2.33).2 The 
reported cohort studies did not control for a history of 
hypertensive disease of pregnancy, which is a risk factor for 
both placental abruption and CVD. In a study of 1,555,596 
pregnancies in California, 14,881 women (0.096%) were 
identified who received a diagnosis of placental abruption.3 
Placental abruption was associated with hypertensive 
disorder of pregnancy, older maternal age, black race, 
depression, and alcohol and drug misuse. In this study, 
placental abruption absent a hypertensive disorder of 
pregnancy was not associated with heart failure (HR, 
0.90; 95% CI, 0.52–1.60). Placental abruption occurring 
in conjunction with a hypertensive disorder of pregnancy 
was associated with an increased risk of heart failure (HR, 
1.79; 95% CI, 1.30–2.48). Absent a hypertensive disorder, 
placental abruption may not be linked to later CVD. In 
this study, placental abruption was associated with an 
increased risk of heart failure after a median follow-up of 
approximately 5 years (HR, 1.44; 95% CI, 1.09–1.90).3
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event must balance a modest reduc-
tion in cardiovascular events with 
a small increased risk of bleeding 
events. The US Preventive Services 
Task Force (USPSTF) recommends 
low-dose aspirin for a limited group 
of women, those aged 50 to 59 years 
of age with a 10-year risk of a car-
diovascular event >10% who are 
willing to take aspirin for 10 years. 
The USPSTF concluded that there is 
insufficient evidence to recommend 
low-dose aspirin prevention of CVD 
in women aged <50 years.20 

Beyond the fourth trimester
The  fourth trimester  is the 12-week 
period following birth. At the compre-
hensive postpartum visit, the Ameri-
can College of Obstetricians and 
Gynecologists (ACOG) recommends 

that women with APOs be counseled 
about their increased lifetime risk of 
maternal cardiometabolic disease.21 
In addition, ACOG recommends 
that at this visit the clinician who 
will assume primary responsibility 
for the woman’s ongoing medical 
care in her primary medical home 
be clarified. One option is to ensure 
a high-quality hand-off to an inter-
nal medicine or family medicine 
clinician. Another option is for a 
clinician in the ObGyn’s office prac-
tice, including a physician assistant, 
nurse practitioner, or office-based 
ObGyn, to assume some role in the 
primary care of the woman. 

An APO is not only a pregnancy 
problem
An APO reverberates across a woman’s  

lifetime, increasing the risk of CVD 
and diabetes. In the United States 
the mean age at first birth is 27 
years.1 The mean life expectancy 
of US women is 81 years.22 Follow-
ing a birth complicated by an APO 
there are 5 decades of opportunity 
to improve health through lifestyle 
changes and medication treatment 
of obesity, hypertension, dyslipid-
emia, and hyperglycemia, thereby 
reducing the risk of CVD. 
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