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Updates

Additional Learning Event October 5th

– Topic: CVD Related Maternal Mortality - Emory Grand Rounds 
Speaker: Afshan Hameed, MD

Next Maternal Webinar November 1st

– Topic: Cardiac Warning Signs  |  Speaker: Natalie Poliektov, MD

Maternal HTN Data Reporting
‒ Q3 2022 (July-Sept DUE October 31st) – can report for existing or new metrics

‒ Submission instructions will be sent shortly

Cardiac Initiative Recruitment – through October 31st

– Onboarding call for active cohort

– 1st Data Submission Q4 2022 (Oct-Dec) DUE January 31st

Cardiac Consultation and Referral Network Assessment

https://www.surveymonkey.com/r/CardiacReferralNetworks


Enroll your hospital NOW ♥

https://georgiapqc.org/cardiac-conditions

http://www.aimformaternalsafety.org/
https://georgiapqc.org/cardiac-conditions
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Intentional Cardiac Screening 

• Cardiac Screening Tools – Clinician and Patient

Clinician and Patient Education

• Education Plans 

Acute Management of the Cardiac Patient 

• Quick Reference Guide

Consultation and Referrals

• Statewide Referral List 

Education Planning 
in Progress

CCOC Subgroups and Work in Progress



Cardiac Education Subgroup

DATE TITLE

September 6, 2022 Building Cardio-Ob Team

October 4, 2022 Cardiac Physiology

October 5, 2022 MFM Grand Rounds 

November 8, 2022 Cardiac Warning Signs

December 6, 2022 Cardiomyopathy

January 3, 2023 Acute MI/Arrhythmias

February 7, 2023 Aortapathies

March 7, 2023 Valvular Heart Disease

April 4, 2023 Congenital Cardiac Lesions

May 2, 2023 Pulmonary Hypertension

June 6, 2023 OB Anesthesia and L&D Considerations



Maternal Cardiac Disease in 

Pregnancy: Clinical Pearls

Carolynn Dude, MD, PhD 

Division of Maternal Fetal Medicine

Emory University Department of Gynecology & 

Obstetrics 



Objectives

▪ Review of cardiac physiology

▪ Brief review of risk stratification 

– WHO

▪ General Counseling

– ‘Event risk’ 

– Pregnancy management 

▪ Clinical Case Review 



Objectives

▪ Review of cardiac physiology





• LV end diastolic 

volume increases by  

10%

• LV mass increases 

by 50%, RV mass by 

40%

• Up to 20% of 

patients will have 

diastolic dysfunction 

Structural Changes



Physiologic Changes

CARDIAC OUTPUT (CO) = 
Stroke Volume (SV) x Heart rate (HR)

https://www.online-sciences.com/wp-content/uploads/2021/05/cardiac-output-99.png



PLASMA VOLUME: Preload

• Stroke volume increases due to volume expansion 
that begins early in pregnancy

• Plasma reaches peak volume by approximately 32 
weeks

•

Physiologic Changes



PLASMA VOLUME: Preload

• Red blood cell (RBC) mass increases 20-30% 

• Increased erythropoiesis results in increased iron 
demand 

• Plasma increases MORE than RBC mass 
→physiologic hemodilution (‘pseudo’ anemia)

Physiologic Changes



VASCULAR RESISTANCE:
Afterload 

• During pregnancy, a fall in peripheral vascular 
resistance (PVR) occurs

• The increase in CO does not completely compensate 
for the decrease in PVR 

• The result is a drop in arterial blood pressure (MAP)

Physiologic Changes



Physiologic Changes

CARDIAC OUTPUT (CO) = 
Stroke Volume (SV) x Heart rate (HR)

https://www.online-sciences.com/wp-content/uploads/2021/05/cardiac-output-99.png



HEART RATE:

• Pulse increases early in the first trimester, and 
slowly rises throughout pregnancy

• By the middle of the third trimester, resting 
pulse may be 15-20 beats/minute above 
baseline

• A mild resting tachycardia is normal

Physiologic Changes



Physiologic Changes

ACOG Practice Bulletin No 212: Pregnancy and Heart Disease 



Physiologic Changes

ACOG Practice Bulletin No 212: Pregnancy and Heart Disease 



Physiologic Changes: Labor

First Stage of Labor: Cardiac Output 

increases to 51% term pregnancy values  

• AUTOTRANSFUSION: Increased venous return 

from 200-300cc with each contraction

• PAIN: May be decreased with epidural pain relief 

• ANXIETY 



REGIONAL ANESTHESIA: Modulates Cardiac 

Output 
• Epidurals cause sympathetic blockade

• Drops afterload by decreasing SVR 

• Partially mediated by decrease pain (catecholamine surges)

• But also drops preload

• Must titrate slowly

• IV fluids administration

• Spinals cause profound sympathectomy

• Profound hypotension

• Should be avoided in cardiac patients, especially preload depedent

lesions! 

Clinical Correlation



Clinical Correlation

Positioning: 

• Supine position lowers Cardiac Output by ~25-30% due to 

compression of the IVC by the gravid uterus

• This can lead to a substantial reduction in venous return to the 

heart, decreasing preload

• Left lateral decubitus position maximizes Cardiac Output 



Second stage of labor: Cardiac Output 

decreases

• VALSALVA = Increase in intrathoracic pressure 

• Results in decreased venous return → decreased preload

• Preload dependent lesions

require assisted 2nd stage 

Physiologic Changes: Labor



Immediately Postpartum: Cardiac Output 

increases by 60-80% 

• Due to release of venal caval obstruction 

• Auto transfusion of 500 cc back to the heart 

Physiologic Changes: Labor



Physiologic Changes

ACOG Practice Bulletin No 212: Pregnancy and Heart Disease 



SUMMARY:

Preload

Stroke Volume

Heart Rate

Cardiac Output

Physiologic Changes

Afterload

Systemic Vascular     

Resistance (SVR)



Objectives

▪ Review of cardiac physiology

▪ Brief review of risk stratification 

– WHO

▪ General Counseling

– ‘Event risk’ 

– Pregnancy management 

▪ Clinical Case Review 



New York Heart Association Functional 

Class



WHO Classification
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CARPREG – Risk Index

Predictors for primary cardiac events

1. Prior cardiac event (CHF, stroke, arrhythmia)

2. NYHA Class III or IV or hypoxemia (O2 sat < 90%)

3. Left heart obstructive lesion

• MVA < 2cm2

• AVA < 1.5cm2

• Peak LVOT gradient >30 mmHg

4. LV Ejection Fraction < 40% 75

27



CARPREG – Risk Index

75

27

50 –

1 –

>1 –

0 10 20 30 40 50 60 70 80 90 100

Cardiac Event Rate (%)

No. of

Predictors

Primary cardiac events

1. Pulmonary Edema 

2. Sustained tachyarrhythmia/bradyarrhythmia 

3. Stroke

4. Cardiac arrest

5. Cardiac death 



Antepartum

▪ Potential concerns antepartum are based on type of lesion and 

functional status 

First trimester:
– Establish baseline functional status, assess for cyanosis

– Review medications, Hep C screening 

– Baseline echocardiogram / initial visit with cardiology 

– Genetic screening

Second trimester:
– Anatomy scan, serial growth scans

– Fetal echocardiogram if appropriate 

Third Trimester: 
– Repeat echocardiogram, repeat visit with cardiology 

– Anesthesia consult 

– Antenatal testing? 

– Delivery planning 



Intrapartum/Postpartum

▪ All (Majority) patients need:

– Telemetry intrapartum, some period postpartum (6-24 

hours)

– Strict I/Os, +/- endocarditis prophylaxis 

– Attention to VS, avoiding extreme tachycardia

– Often early PCEA 

– +/- Assisted second stage

**Careful with the Terbutaline (causes tachycardia)**

▪ Postpartum is high risk time, especially in lesions 

leading to left outflow obstruction
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Case 1: Patient T.P.

▪ 43yo G3P1011 at 37w0d with a history of: 

– Aortic stenosis with an echo showing:

• EF 65%

• Moderate concentric LVH with severe 

diastolic dysfunction

• Heavily calcified aortic valve with 

severely decreased aortic valve 

excursion

• Critical AS with peak gradient 141 mmHg 

and AV valve 0.61cm2

• Dilated ascending aorta 4.5 cm



Stenotic Lesions

• Physiologic increase in preload  

• Pregnancy may make stenotic lesions more symptomatic

• Left sided (too much going in through a small hole) – fluid 

back ups into the LUNGS

• Right sided – fluid backs up into liver and extremities



Aortic Stenosis

▪ Mild and moderate AS is 
usually well tolerated

▪ Physiologic increase preload
– Intolerance of increasing 

fluid/pulmonary edema

– Atrial/ventricular arrhythmias

▪ As stenosis becomes more 
severe, heart may have trouble 
maintaining CO
– Heart failure

– Arrhythmias 



▪ TACHYCARDIA is 

problematic and causes 

decreased LV filling

Summary of AS: 

Preload dependent

Fixed cardiac output

Tachycardia is problematic and causes decreased LV filling

Early epidural

Fluid: better “a little wet”

Maternal Monitoring: Telemetry/ possible Arterial Line

Fetal Monitoring: per obstetric protocol

Aortic Stenosis



Maternal Cardiac Disease in 

Pregnancy: Clinical Pearls

Thank you! 

Carolynn Dude, MD, PhD

carolynn.marie.dude@emory.edu



Questions?

gapqc@dph.ga.gov

mailto:gapqc@dph.ga.gov

