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Objectives
• 1. Discuss incidence / prevalence for maternal mortality

• 2. Discuss hemodynamic challenges of pregnancy 

• 3. Discuss source of Cario-obstetric data

• 4. Discuss pre-conception counseling

• 5. Discuss Cardio-obstetric specific pathologies

• 6. Cardio-obstetrics team



Pregnancy Related Mortality per the 
CDC

2017: 17.3% 

CDC. Pregnancy Mortality Surveillance System. https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm.

Website updated Retrieved 9/5/2021

https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm


Pregnancy- Related Mortality 
in the US

CDC. Pregnancy Mortality Surveillance System. https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm.

Website updated Retrieved 9/5/2021

https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm


Causes of Pregnancy Associated 
Mortality in the US

Figure 2. Creanga AA, Syverson C, Seed K, Callaghan WM. Pregnancy-Related Mortality in the United States, 2011-2013. Obstet Gynecol. 2017;130(2),366–373.
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Figure 1. Hoyert DL. Maternal mortality rates in the United States, 2019. NCHS Health E-Stats. 2021. 

DOI: https://doi.org/10.15620/cdc:103855external icon.

https://doi.org/10.15620/cdc:103855


Figure 3.  Joseph, K. S. MD, PhD; Boutin, Amélie PhD; Lisonkova, Sarka MD, PhD; Muraca, Giulia M. MPH, PhD; Razaz, Neda MPH, 

PhD; John, Sid MSc; Mehrabadi, Azar PhD; Sabr, Yasser MD, MHSc; Ananth, Cande V. PhD, MPH; Schisterman, Enrique PhD Maternal 

Mortality in the United States, Obstetrics & Gynecology: May 2021 - Volume 137 - Issue 5 - p 763-771



Sexual and Reproductive Health and Research. Maternal mortality: Levels and trends 2000 to 2017. 

Edited by WHO, UNICEF, UNFPA, UN and WORLD BANK, Pg 104, ISBN: 9789241516488
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Cardiovascular maternal mortality remains a 
significant problem in the US

-Much of the previous reported temporal increase in US maternal 
mortality is thought to be related to differences in data collection

-US maternal mortality is worse than other developed countries

-Etiology of maternal mortality is not as specifically defined 
under the new reporting system

- There is significant racial disparity in US maternal mortality 
rates. These differences persist despite the change in reporting 
system



The 40 week stress test…



Figure 2. Mehta et al. Cardiovascular Considerations in Caring for Pregnant Patients: A Scientific Statement From the American Heart Association. Circulation.2020;141:e884–e903

ACOG Practice Bulletin No. 212: pregnancy and heart disease. Obstet Gynecol. 2019;133:e320–e356.



Supplementary Table 1. . Mehta et al. Cardiovascular Considerations in Caring for 

Pregnant Patients: A Scientific Statement From the American Heart Association. 

Circulation.2020;141:e884–e903



Where do we get our data on pregnant 
women with cardiac conditions?



• ROPAC  started in 2007 – patient level data on total of 5739 pregnancies
 60% of pts were from developed countries (primarily Europe but some in US)

• Major Findings: Maternal Cardiovascular disease complicates 1-4% of pregnancies 

• CV disease responsible for 15% of maternal perinatal mortality (WHO 2019)

European Society of Cardiology (ESC) Registry 
on Pregnancy and Cardiac disease (ROPAC)

Roos-Hesselink, et al. Pregnancy outcomes in Cardiovascular Disease: evolving trends over 10 years 

in the ESC Registry of Pregnancy and Cardiac Disease. EHJ. Pg 3348-3855.  March 2019. 



ROPAC: CV Disease in Pregnancy

Congenital Heart Disease Valvular Disease

Cardiomyopathy Aortic Pathology
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Roos-Hesselink, et al. Pregnancy outcomes in Cardiovascular Disease: evolving trends over 10 years 

in the ESC Registry of Pregnancy and Cardiac Disease. EHJ. Pg 3348-3855.  March 2019. 



Outcomes
• Maternal mortality and/or heart failure occurred in 629 pregnancies 

 Maternal death in 34 women (0.6%) 

 15 pts with HF (including PAH)

 4 pts with mechanical valve thrombosis mechanical valve thrombosis

 2 pts with endocarditis

 2 pts with primary cardiac arrest

• Heart failure complicated 611 pregnancies (11%)

• In women with a mechanical valve, 22 (7%) pregnancies were complicated by 
valve thrombosis, which was lethal in four (18%).

• Aortic dissection occurred in four pts (1.8%)*, at a mean of 34 weeks 
gestation. 

Roos-Hesselink, et al. Pregnancy outcomes in Cardiovascular Disease: evolving trends over 10 years 

in the ESC Registry of Pregnancy and Cardiac Disease. EHJ. Pg 3348-3855.  March 2019. 



Roos-Hesselink, et al. Pregnancy outcomes in Cardiovascular Disease: evolving trends over 10 years 

in the ESC Registry of Pregnancy and Cardiac Disease. EHJ. Pg 3348-3855.  March 2019. 



Roos-Hesselink, et al. Pregnancy outcomes in Cardiovascular Disease: evolving trends over 10 years 

in the ESC Registry of Pregnancy and Cardiac Disease. EHJ. Pg 3348-3855.  March 2019. 



Obstetric and fetal outcomes
• A total of 992 pregnancies (17%) were complicated by obstetric events during 

pregnancy. 

 Emergency caesarean section was performed in 537 pregnancies (9%), 84 (16%) were 
for cardiac reasons. 

• In 1186 pregnancies (21%), one or more fetal complications occurred. 

 Prematurity was particularly prevalent, complicating about 16% of pregnancies.

Roos-Hesselink, et al. Pregnancy outcomes in Cardiovascular Disease: evolving trends over 10 years 

in the ESC Registry of Pregnancy and Cardiac Disease. EHJ. Pg 3348-3855.  March 2019. 



Pre-conception risk counseling
•Only the WHO score is prospectively 
validated

•Pre-conception counseling should be part 
all routine CV visits with child-bearing 
aged women 

• Important to counsel on potential 
teratogenicity of commonly used 
medication



Silversides et al. Pregnancy Outcomes in Women with Heart Disease. 

JACC. 2018:2419 – 2430.



Zahara Risk Score

Drenthen W, Boersma E, Balci A, et al. Predictors of pregnancy 

complications in women with congenital heart disease. Eur Heart J. 

2010;31(17):2124–2132



Regitz-Zagrosek V, Blomstrom Lundqvist C, Borghi C, et al. ESC Guidelines on the management of cardiovascular 

diseases during pregnancy: The task force on the management of cardiovascular diseases during pregnancy of the 

European Society of Cardiology (ESC). European Heart Journal. 2011;32(24):3147-3197



Pre-conception counseling case:
• Pt is a nulliparous 33 year old female who presents to discuss her cardiac 

risk during a pregnancy. She has a past cardiac history of known bicuspid 
aortic valve. Her last transthoracic echocardiogram, which was completed 
about 6 months prior to conception, showed that her AVA by continuity is 
1.4 cm2, she has moderate aortic regurgitation. There were no other 
significant findings. A cardiac MRI done within the past 6 months, shows 
that her ascending aorta is 3.6 cm in  maximum linear diameter (BSA 1.9). 
She is NYHA Class 1 and on no cardiac medications. 

• CARPREG II- risk score =3, 15% risk of pregnancy complication (LV 
obstruction and no prior CV intervention)

• ZAHARA – risk score 0.75 ( systemic valve regurgitation) = 7.5% risk of 
pregnancy complication 

• WHO = II/III (non-severe native valve disease, aorta < 45 mm in bicuspid 
valve)= moderately increased risk, recommend specialist care.



Common Cardiovascular Conditions 
in Pregnancy



Hypertensive Disorders of Pregnancy

Supplementary Figure 1. Mehta et al. Cardiovascular Considerations in Caring for Pregnant Patients: A Scientific Statement 

From the American Heart Association. Circulation.2020;141:e884–e903





Arrhythmias in  Pregnancy

Figure1. Lindley et al. Arrthymias in Pregnancy. Clinical Obstetrics 

and Gynecology63(4):878-892, December 2020



Arrhythmias in  Pregnancy: 
Management
• PACs/PVCs – beta-blockade for severe symptoms

• SVTs

 Most common: 24 per 100,000 pregnancy related hospital 
admissions

 20% pre-existing that will have an exacerbation

 Adenosine is OK for pregnant patients

• Afib/Aflutter

 Less common than AVNRT

 Hx of PAF→ more than 50% will have exacerbation

 Anticoagulation: CHADSVASC ?

Lindley et al. Arrthymias in Pregnancy. Clinical Obstetrics and 

Gynecology63(4):878-892, December 2020



Supplementary Table 6. Mehta et al. Cardiovascular Considerations in Caring for Pregnant 

Patients: A Scientific Statement From the American Heart Association. 

Circulation.2020;141:e884–e903



Lipids and Pregnancy

Supplementary Figure 3. Mehta et al. Cardiovascular Considerations in Caring for 

Pregnant Patients: A Scientific Statement From the American Heart Association. 

Circulation.2020;141:e884–e903



Supplementary Figure 4. Mehta et al. Cardiovascular Considerations in Caring for 

Pregnant Patients: A Scientific Statement From the American Heart Association. 

Circulation.2020;141:e884–e903



Pregnancy Associated Myocardial 
Infarction (PAMI)

• (PAMI) accounts for over 20% of maternal cardiac deaths 
→ 2.8 to 8.1 per 100 000 deliveries

 4-fold higher than age matched women

• Case fatality rate is 5%

 Higher than MI fatality for non pregnant age matched 
women

• Presentation:

 75% STEMI

 38% CV shock

 12% V arrhythmias Tweet et al. Pregnancy – Associated Myocardial Infarction: Prevalence, Causes and Interventional 

Management. Circulation: Cardiovascular Interventions. 2020;13:e008687



TIMI or Grace Score – did 

not include pregnant 

patients

Stenting typically reserved for 

atherosclerotic lesions or very high risk

SCAD. In general, DES are preferred in 

the first 2 trimesters, whereas bare-metal 

coronary stent or DES may be reasonable 

in the third trimester
Figure 6. Tweet et al. Pregnancy – Associated Myocardial Infarction: Prevalence, Causes and 

Interventional Management. Circulation: Cardiovascular Interventions. 2020;13:e008687



4%

Figure 2. Tweet et al. Pregnancy – Associated Myocardial Infarction: Prevalence, Causes and 

Interventional Management. Circulation: Cardiovascular Interventions. 2020;13:e008687
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Supplementary Figure 5. Mehta et al. Cardiovascular Considerations in Caring for Pregnant Patients: A 

Scientific Statement From the American Heart Association. Circulation.2020;141:e884–e903

Tweet et al. Pregnancy – Associated Myocardial Infarction: Prevalence, Causes and Interventional Management. Circulation: 

Cardiovascular Interventions. 2020;13:e008687



Differential Diagnosis of PAMI
• Aortic dissection 

 Connective tissue disease: Marfan, LD, EDS IV, Turner Syndrome, BAV

• Pulmonary Embolism

• Takotsubo Cardiomyopathy – About 2% of a recent cohort

• PPCM

• Myocarditis

• Pre-eclampsia

Tweet et al. Pregnancy – Associated Myocardial Infarction: Prevalence, Causes and Interventional 

Management. Circulation: Cardiovascular Interventions. 2020;13:e008687



Figure 1. Tweet et al. Spontaneous coronary artery dissection associated with pregnancy. JACC. 

2017; 70 (4): 426-435



SCAD Case
• 33 yo G1P0 at 35 weeks gestation presenting with chest pain. PMH includes 

previous two prior SCAD events with PCI to LAD, RCA treated 
conservatively. PMH includes FMD and history of tobacco abuse. 

• Chest pain started while bending over, persistent to ER presentation. Some 
associated nausea. 

• PTA medications: ASA 81 mg, Plavix 75 mg, Metoprolol tartrate 25 mg BID. 

• Most recent echocardiogram: 2020- normal LVEF no significant regional 
dysfunction. 



EKG

EKG – ER intake





What are the next steps?

Delivery now or later? Mode of delivery?







Standard of care for the non-pregnant patient with 
MI should be standard of care for the pregnant patient 

Figure 7. Tweet et al. Pregnancy – Associated Myocardial Infarction: Prevalence, Causes and 

Interventional Management. Circulation: Cardiovascular Interventions. 2020;13:e008687



Timing of Delivery (PAMI)
• DAPT cessation of the P2Y12 inhibitor (eg, clopidogrel) at about 7 days 

before neuraxial anesthesia

• ? Use of bridging with IV P12Y12

• ?Elective cesarean section under general anesthesia despite DAPT 
(SIGNIFIACNT hemorrhage risk)

• If possible, postponing delivery for at least 2 weeks after PAMI

• Advise to avoid the use of Methylergonovine (spasm), Terbutaline 
(tachycardia), Tranexamic Acid (Thrombosis)

Tweet et al. Pregnancy – Associated Myocardial Infarction: Prevalence, Causes and Interventional 

Management. Circulation: Cardiovascular Interventions. 2020;13:e008687



Cardiac Arrest in the Pregnant 
Patient

• Patients should be supine on a firm backboard 

• No medication substitutions or dose modifications are 
required.

• Recommendations specific to pregnancy include 
continuous manual left uterine displacement to offload 
aortocaval compression during cardiopulmonary 
resuscitation, intravenous access in a vein above the 
diaphragm to ensure that therapy is not obstructed by 
the gravid uterus.

• If return of spontaneous circulation is not achieved after 
4 minutes of resuscitation. Proceed with cesarean 
delivery Tweet et al. Pregnancy – Associated Myocardial Infarction: Prevalence, Causes and Interventional 

Management. Circulation: Cardiovascular Interventions. 2020;13:e008687



Supplementary Figure 7. Mehta et al. Cardiovascular Considerations in Caring for Pregnant Patients: A 

Scientific Statement From the American Heart Association. Circulation.2020;141:e884–e903



Cardio-Obstetric Care team

Figure 1 . Mehta et al. Cardiovascular Considerations in Caring for Pregnant Patients: A 

Scientific Statement From the American Heart Association. Circulation.2020;141:e884–

e903


