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Learning Objectives

3.
Confidently manage pregnant and postpartum 

cardiac patients

Understand cardiovascular changes in pregnancy1.

2. Recognize the red flags of cardiac pathology



Discuss general management
Case 

presentations

Discuss general 

management

Outline

Review 

cardiovascular 

physiology in 

pregnancy

Background and 

significance



Background



The most 

common 

cause of 

maternal 

death

Cardiovascular disease affects 1-4% 

of pregnancies in the U.S. each year

Congenital Acquired

Cardiac valve disorders

Cardiomyopathies

Arrhythmias

Coronary artery disease

Pulmonary hypertension

Aortic dissection



CDC.gov

http://CDC.gov


Creanga 2015

Maternal mortality trends over time



Race/ethnicity

Age

Hypertension

Obesity

Risk factors for CVD-related

maternal mortality



Age

Race/ethnicity

Hypertension

Obesity

Black women 

>3x higher risk 

of maternal 

mortality

CDC.gov

Risk factors for CVD-related

maternal mortality

8x higher risk 

of CVD-related

maternal 

mortality

http://CDC.gov


Access to care

Quality of care

Implicit biases

Structural racism

Health system barriers

Mistrust of medical system

Prevalence of chronic diseases

Barriers

Risk factors for CVD-related

maternal mortality
Black women 

>3x higher risk 

of maternal 

mortality

8x higher risk 

of CVD-related

maternal 

mortality

Age

Race/ethnicity

Hypertension

Obesity



Adapted from DPH.georgia.gov

19%

28%

17%

36%

WHILE

PREGNANT

1 - 60 DAYS

POSTPARTUM

60 - 180 DAYS

POSTPARTUM

180 DAYS - 1 YEAR

POSTPARTUM

PREGNANCY ASSOCIATED DEATHS BY TIMING OF DEATH IN RELATION

TO END OF PREGNANCY IN GEORGIA

http://DPH.georgia.gov


Hameed 2015



Review of Cardiovascular 

Physiology



Hemodynamic

Moussa 2019

Pregnancy lowers threshold for 

isolated rhythm disturbances



Increased blood volume:

(1100-1600 mL!)

⬆ RBC mass

⬆⬆ plasma volume

Dilutional anemia

Postpartum:

~ 500 mL autotransfusion

Hematologic



LV mass ⬆ 50% and RV mass ⬆ 40%

20% of women have diastolic 

dysfunction at term

LV EDV ⬆ 10%

EF = or ⬇

Structural



Hyper-coagulability, venous stasis, ⬇ mobility, 

compression of IVC/pelvic veins

Increased risk of VTE

Coagulation



Routine Obstetric Management 

of the Cardiac Patient



Stratify into risk category

CARPREG 

ZAHARA

mWHO

ESG 2011



mWHO

Class Maternal Risk Factors
Cardiac 

Event Rate

I
Uncomplicated small/mild pulmonary stenosis, PDA, mitral valve prolapse

Successfully repaired simple lesions (ASD, VSD, anomalous pulmonary venous 

drainage), isolated atrial or ventricular ectopic beats
2-5

II Unrepaired ASD, VSD, repaired Tetrology of Fallot, most arrhythmias 6-10

II - III
Mild LV impairment, HOCM, naive or tissue valvular disease, Marfan syndrome 

without aortic dilation, aortic dilation < 45 mm in bicuspid aortic valve, repaired 

coarctation
11-19

III
Mechanical valve, systemic RV, Fontan circulation, unrepaired cyanotic heart 

disease, complex CHD, aortic dilation 40-45 mm in Marfan syndrome, aortic 

dilation 45-50 mm in bicuspid aortic valve
20-27

IV

Pulmonary arterial hypertension, severe ventricular dysfunction (LV EF < 30%, 

NYHA class III - IV), previous PPCM with residual LV impairment, severe mitral 

stenosis, severe symptomatic aortic stenosis, aortic dilation > 45 mm in Marfan 

syndrome, aortic dilation > 50 mm in bicuspid aortic valve, severe coarctation

> 27Pregnancy Contraindicated

Adapted from Canobbio 2017, Moussa 2019



NYHA

Class Symptoms with activity Symptoms at rest Functional impairment

I None None Normal

II Mild None Slight

III Moderate None Marked

IV Severe Present Severe

Fatigue, palpitations, chest pain, dyspnea, syncope

Adapted from Brown 2022



“Cardio-Obstetrics Team”

Mehta 2020



“Cardio-Obstetrics Team”

Mehta 2020

Optimize chronic medical 

conditions

Discontinue teratogenic drugs

Offer reliable contraception

Preconception



Antepartum

OB / MFM Cardiology

Manage chronic conditions

Anesthesia consult

Genetic counseling 

Fetal echo/growth scans

Baseline EKG, echo, labs

Follow up echos as indicated

Recommendations regarding 

exercise/activity

Detailed 

delivery plan



Intrapartum

Unrepaired 

right-to-left 

shunts

Filtered 

vascular lines

Most common intrapartum cardiac complications 

are pulmonary edema or arrhythmias

History of arrhythmia 

or symptomatic LV 

dysfunction

Telemetry

Moderate-severe 

valvular disease

Fluid balance
Endocarditis 

prophylaxis 

Previous endocarditis, 

cyanotic, prosthetic 

valves



Obstetric meds with cardiac influences

Adapted from Moussa 2019

Drug CV Side Effects Considerations

Corticosteroids
Fluid retention, HTN, electrolyte 

disturbances
Use with caution in HF, HTN

Oxytocin Arrhythmias, hypotension Titrate carefully and avoid rapid IV bolus

Magnesium Hypotension, vasodilation, syncope Titrate carefully in pre-load dependent

Terbutaline
Tachycardia, hypotension, arrhythmias, 

myocardial ischemia

Avoid in preload-dependent or at risk of 

arrhythmias

Methergine
Coronary artery vasospasm, HTN, 

arrhythmias

Avoid in CAD or at risk of arrythmias, 

aortopathies

Hemabate HTN, palpitations, tachycardia
Avoid in PAH, pulmonary edema or 

cyanotic ACHD

TXA
Caution in uncorrected thrombosis-

associated CVD



Immediate Postpartum

Increased risk of maternal morbidity and mortality

High risk for complications for first 7 days after 

delivery up to 6 months postpartum

Symptoms Vitals Exam Limit IVF



At-home Postpartum

7-14 day clinic appointment

Breastfeeding

Contraception



At-home Postpartum

3-mo comprehensive 

cardiovascular appointment

Medical history

LabsPhysical exam

Future CVD risk can be reduced 4-13% with healthy lifestyle changes



Workup of Cardiac Complaints



Many signs and symptoms of heart 

disease overlap with those of normal 

pregnancy and postpartum

Arrhythmia

Dissection

HF

MI



Many signs and symptoms of heart 

disease overlap with those of normal 

pregnancy and postpartum

Fatigue

Orthopnea

Lightheaded

Shortness of breath

⬇ exercise Edema

Murmur/S3



Moussa 2019



Moussa 2019



Worsened exercise tolerance

Difficulty performing ADLs

Worsening chest pain/palpitations/dizziness

New onset cough or wheezing

Worsening LE edema

Inability to lay flat (how many pillows)

Unusual weight gain

History of cardiac/pulmonary conditions

History of substance/cigarette use

Seen any providers since giving birth



Moussa 2019



Moussa 2019



California Department of Public Health, 2017, CMQCC



Canobbio 2017

California Department of Public Health, 2017, CMQCC



Normal level is < 10 pg/mL

Normal in pregnancy is < 20 pg/mL

Adverse maternal cardiac events 

associated with BNP > 100 pg/mL

Negative predictive indicator: 

< 100 pg/mL, HF is unlikely

California Department of Public Health, 2017, CMQCC



California Department of Public Health, 2017, CMQCC



California Department of Public Health, 2017, CMQCC

Red Flags:



Mortality

Hameed 2015

Tachycardia

Hypertension

Hypoxia

Bilateral crackles/S3 

gallop/heart murmur

Shortness of breath

Edema

Chest pain

Fatigue

Dizziness

Wheezing

Palpitations



Case Presentations



Case 1

30 yo G1P0 at 35w0d with history of bicuspid aortic 

valve presents to ED with chest pain, palpitations, 

lightheadedness and orthopnea for the past 3 days.



Case 1
Vitals: T 37.0, HR 115, RR 22, BP 130/75

Exam: systolic click, harsh systolic murmur, 

inaudible S2

Labs: BNP 26 pg/mL, Hgb 10.0 g/dL

EKG: sinus tachycardia, LVH

CXR: enlarged thoracic aorta 

Echo: EF 55-60%, bicuspid aortic valve with severe 

AS, dilated aortic root 45 mm
Shaw 2018

Lloyd-Jones



Case 1

She was admitted to the antepartum service, was 

started on a β blocker and was counseled to avoid 

strenuous activity. She later underwent an 

uncomplicated forceps-assisted vaginal birth at 37w0d 

under epidural anesthesia.



Associations Aortopathies, genetic syndromes, other CHD

Treatment β blockers, exercise restriction, surgery

Bicuspid Aortic Valve

Incidence 1-2% of general population, 3:1 male:female

Inheritance Autosomal dominant with reduced penetrance and variable expressivity

Etiology Fusion of two leaflets of aortic valve during embryogenesis

Most common congenital cardiac malformation!

Leading congenital cause of aortic valve stenosis



Valvular Disease
Tricuspid

Pulmonic

Mitral

Aortic

Valve narrowed 

and prevents 

forward flow
Stenotic Regurgitant

Valve leaky  

and allows 

backward flow



Valvular Disease

• Left-sided stenotic lesions highest risk

• Preload-dependent

• Treatment: β blockers, activity 

restriction, +/- diuretics, anticoagulation

RegurgitantStenotic

Tricuspid

Pulmonic

Mitral

Aortic

Hemorrhage

Anesthesia

Valsalva

Caution:



Valvular Disease

• Regurgitant lesions typically well-tolerated

• Decreased SVR

• Risk for pulmonary edema postpartum

RegurgitantStenotic

Tricuspid

Pulmonic

Mitral

Aortic



Case 2

40 yo G2P2002 PPD 6 s/p NSVD at 39w1d with history of 

chronic hypertension, class 2 obesity, and T2DM presents 

with 10-lb weight gain in 1 week, dyspnea, b/l LE edema.



Case 2

Vitals: T 37.0, HR 120, RR 34, BP 100/60

Exam: Pallor, JVD, 2+ pitting edema

Labs: BNP 7,062 pg/mL

EKG: wnl

CXR: cardiomegaly, pulmonary edema

Echo: LV enlargement, decreased contractility, EF 

27%

Lindley 2019

Karafiatova 2017



Case 2

She received aggressive diuresis with IV Lasix and 

was started on daily Lasix, Metoprolol and Lovenox. 6 

months after initial diagnosis, repeat echo showed EF 

50%.



Incidence 25-100 per 100,000 live births in U.S.

Risk factors Multiparity, AMA, multifetal gestation, PIH, African American race

Etiology Myocarditis, immune, hemodynamic stress, cytokines, familial

Treatment Diuretics, β blockers, ACEi/ARB, anticoagulation, LVAD, salt/water restriction

Prognosis Depends on LV function at diagnosis and within 6 months; 72-90% full recovery

Peripartum Cardiomyopathy
New-onset systolic dysfunction (EF < 45%) without a reversible cause 

that presents in last month of pregnancy or up to 5 months postpartum



Takeaways



3. Multi-disciplinary management is key

Women of color

disproportionately

affected
CVD in pregnancy is common, rising, and deadly1.

4. Pregnancy is a window into future health

Many signs of cardiac disease overlap with normal 

pregnancy
2.



Initiatives



3. Response

Recognition and Prevention2.

Readiness1.

4. Reporting and Systems Learning

5. Respectful, Equitable, and Supportive Care

“GaPQC’s AIM will reduce 

harm related to existing 

and pregnancy related 

cardiac conditions through 

the 4th trimester by 20%”
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Thank you!

Questions?



Delivery planning

Most full-term 

spontaneous labor or IOL 

at 39 weeks

Planned delivery if mWHO 

III-IV

Scheduled pre-term 

delivery in highest risk

Most tolerate NSVD

Operative vaginal delivery if 

need to avoid valsalva

CS if Ehlers Danlos, AR 

dilation, aortic dissection, 

most PAH, severe HF

Regional anesthesia

Slowly titrate if risk with 

hypotension


