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Presenter
Presentation Notes
Good afternoon!  Thank you for joining this afternoon for our October GaPQC Maternal Webinar titled, “Maternal Cardiovascular Health in the 4th Trimester”.

Before we get started just a few housekeeping items.  Please mute your lines during the webinar to avoid any interruptions.

This webinar and past webinars are housed on the GaPQC website for review at your convenience.  They are located under the Maternal tab. They are also available on DPHs YouTube channel.

We should have a few minutes for questions at the end of the presentation.  Feel free to type any questions into the chat.  If for some reason we run out of time and you have a question, feel free to email us at gapqc@dph.ga.gov and we will get back to you.

Quick reminder. If you have any new staff leads or champions that need to be added to the list serv to receive updates related to GaPQC activities, please email me at amy.mock@dph.ga.gov and I will be happy to add them.

Thanks for joining today!




Maternal Updates

-   Next GaPQC Maternal Webinar Tuesday, November 5th at 2:00 PM EST
Kristi Gabel – Guest Speaker – “Measuring & Communicating Blood Loss During OB Hemorrhage and the Why 
Behind It”

- Data 
 Q1 Jan – March – submission due by April 30th

 Q2 April – June – submission due by July 31st 

 Q3 July –Sept. – submission due by October 31st

 Q4 Oct. – Dec. – submission due by January 31st

- 2025 GaPQC Annual Conference – Mark Your Calendar & SAVE THE DATE
 Thursday and Friday, April 24th & 25th 2025– Emory Conference Center

- AIM TAP Webinar Series
 October 17th at 3:00 PM EST – Postpartum Discharge Transition 

Registration: AIM TAP Webinar - Postpartum Discharge Transition 

Presenter
Presentation Notes
Our next GaPQC Maternal Webinar is scheduled for Tuesday, November 5th at 2 pm with Kristi Gabel from California as guest speaker. She will talk about Measuring & Communicating Blood Loss During OB Hemorrhage and the Why Behind It.

SimpleQI, our new data platform, is up and running!  If you are having any issues accessing the site, creating your home page, or assigning roles please let Jennifer Boland know as soon as possible. 

FY24 Q1 outcome data for HTN and CCOC have been uploaded into SimpleQI for your viewing.

FY24 Q3 data submission for July through September will be due October 31st.

The next AIM TAP Webinar is scheduled for Thursday, October 17th at 3 PM EST. The topic is Postpartum Discharge Transition.  The link to register is on the screen.
AIM TAP Webinar Link:  https://us02web.zoom.us/meeting/register/tZIuc-CrrzMqHNF9i9dNk2YdUMKt8AmnwkeF#/registration




https://us02web.zoom.us/meeting/register/tZIuc-CrrzMqHNF9i9dNk2YdUMKt8AmnwkeF
https://us02web.zoom.us/meeting/register/tZIuc-CrrzMqHNF9i9dNk2YdUMKt8AmnwkeF


• 100 Seats 
• Please complete ALL Modules ASAP

Presenter
Presentation Notes
GaPQC recently provided 100 seats for the Institute for Perinatal Quality Improvement Birth Equity Modules.  If you accessed the Modules using the promo code, please complete all four modules ASAP.  Once all modules are completed, you will receive CNE credits. Completion of the Health Equity Modules will improve your facilities commitment to AIMS fifth “R” – Respectful, Equitable, and Supportive Care. 

You will be able to utilize this training opportunity as it relates to meeting Process Measure 4 and Structure Measure 5 for those of you participating in the CCOC initiative.





Presenter
Presentation Notes
GaPQC continues to recruit for WAVE III participation as learning or active Cohorts for the Cardiac Conditions in Obstetric Care Patient Safety Bundle Initiative. If you or your facility are interested in starting WAVE III in January 2025 and would like more information, please contact me at Amy.Mock@dph.ga.gov.  




Resources and Opportunities

Presenter
Presentation Notes
Some upcoming resources and opportunities worth sharing include: 




Presenter
Presentation Notes
The Georgia Heart Institute will have their Grand Rounds on Wednesday, October 2nd at 7:00 AM with guest speaker Dr. Afshan Hameed. Dr. Hameed is triple board certified and a leading expert on Maternal Cardiac Risk in the US. Feel free to join Grand Rounds by Zoom.  The QR code to join is on the screen. 



North GA Heart Institute is hosting a Grand Rounds next Wednesday, October 2nd from 7-8 AM EST with guest speaker Dr. Afshan Hameed. Dr. Hameed is triple board certified and a leading expert on Maternal Cardiac Risk in the US.  See flyer for details. The Zoom link is:  https://nghs.zoom.us/j/98696128585?pwd=a3RqaXpDTTFtNkZLbllKR3hEbHpjdz09




Title V Maternal and Child 
Health Services Block Grant

Public Health Survey

https://rsph.co1.qualtrics.com/jfe/form/SV_41oOFMXs33bTAeq

Presenter
Presentation Notes
DPH is currently undergoing our 5-year needs assessment for the Title V Maternal and Child Health Services Block Grant. This is done to guide the development of our state action plan. We would love your help in getting this survey out to the public for their input into public health services that impact women, infants, children, and families.  Please share with patients, friends, family, or social groups you are a part of. The QR code is on the screen.  I will send out the flyer in a follow up email. Thanks for sharing it widely.






Presenter
Presentation Notes
MoMMAs Voices & AIM Community of Learning classes for hospitals will begin a new four-week program, Tuesday, October 7, 2024.  If your facility is working to address Respectful, Equitable, and Supportive care as part of your quality improvement work; this is a great opportunity with excellent resources to assist. The community of learning incorporates people with Lived Experience and ways to effectively build a patient engagement culture and perform work that integrates patients and their support systems into perinatal work.  For more information or to secure your spot, visit:  https://www.mommasvoices.org/col or use the QR code on the screen.




Workshop
Dates:

June 5 September 18 and 19

July 25 October 24

August 19 December 4 and 5

675 White Sulphur Road, Building B  
Gainesville, GA 30501

For Registration and Inquires Contact: Tasha Murchison at Tasha.Murchison@nghs.com
The Association of Women’s Health, Obstetric and Neonatal Nurses is accredited with distinction as a provider of nursing continuing professional  development by the American nurses Credentialing Center’s Commission on Accreditation. Accredited 

status does not imply endorsement by AWHONN or  the ANCC of any commercial products displayed or discussed in conjunction with an educational activity. AWHONN is approved by the California Board  of Registered Nursing, Provider #CEP580.

Physicians, this activity was planned and implemented in accordance with the accreditation requirements and policies of the Accreditation Council for  Continuing Medical Education (ACCME) through the joint providership of AffinityCE and 
AWHONN. AffinityCE is accredited by the ACCME to provide  continuing medical education for physicians. AffinityCE designates this live activity for a maximum of 10.75 AMA PRA Category 1 Credits . Physicians,  physician assistants, and nurse 

practitioners should claim only the credit commensurate with the extent of their
participation in the activity.

Hospitals in Georgia,
send your obstetric and emergency department staff

for a comprehensive learning experience.
Don’t miss this opportunity to improve patient safety and outcomes. Enhance 

your skills in managing obstetric emergencies through simulation and debriefing.  

•Identify high-risk factors for obstetric emergencies.
•Demonstrate effective management of pregnant and  

postpartum individuals during obstetric emergencies.
•Engage in role-playing simulations with a  

multidisciplinary team.

Learning  
Outcomes:

1 This program is supported by the Health Resources and Services Administration (HRSA) of the U.S. Department of Health and Human Services (HHS)  as part of an award totaling $5,170,233 with zero percentage financed with non-governmental sources.
The contents are those of the author(s) and do not necessarily represent the official views of, nor an endorsement, by HRSA, HHS, or the U.S. Government

Presenter
Presentation Notes
The next Obstetric Patient Safety Workshop hosted by HOPE for Ga Moms, NGHS Center for Simulation & Innovation, and AWHONN will be October 24th. This is a wonderful opportunity to enhance skills in managing OB emergencies through simulation and debriefing. Contact Tascha at the email address on the screen if you are interested in this training opportunity.


mailto:Tasha.Murchison@nghs.com


Presenter
Presentation Notes
Last slide before I introduce our speaker today. Our Maternal Cardiac Conditions Key Driver Diagram.  Goal:  To Reduce severe morbidity/mortality related to maternal cardiac conditions in GA.  SMART AIM:  By 2/6/2026, National GO RED Day,  to reduce harm related to existing and pregnancy related cardiac conditions through the 4th trimester by 20%.




 Jennifer Lewey, MD, MPH
Co-Director, Pregnancy and Heart Disease 

Program Director, Penn Women's Cardiovascular Health Program 
Assistant Professor of Medicine (Cardiovascular Medicine) at the Hospital of the University of Pennsylvania 

Clinical Associate of Medicine Assistant Professor of Obstetrics and Gynecology

Presenter
Presentation Notes
I would like to introduce our guest speaker for today’s Maternal Webinar.  Please help me give a warm welcome to Dr. Jennifer Lewey.  

Dr. Lewey is a cardiologist, the Director of the Penn Women’s Cardiovascular Health Program at the University of Pennsylvania Perelman School of Medicine, and the Co-Director of the Pregnancy and Heart Disease Program at the Hospital of the University of Pennsylvania. She completed her internal medicine and pediatrics residency at Brigham and Women’s Hospital and Boston Children’s Hospital, and her adult cardiology fellowship at Columbia University Medical Center in New York City. She also has an MPH in clinical effectiveness from the Harvard T.H. Chan School of Public Health. Her research program focuses on two major areas broadly related to maternal cardiovascular health: improving outcomes and reducing racial disparities among pregnant and postpartum individuals with cardiac disease, as well as reducing the burden of hypertension and cardiovascular disease in individuals with adverse pregnancy outcomes. Dr. Lewey’s research spans health services and clinical research methodology, and she has experience in behavioral and pragmatic clinical trials and qualitative and mixed methods research.

Dr. Lewey will speak to us today about “Maternal Cardiovascular Health in the 4th Trimester”





Maternal cardiovascular health in the 4th trimester

Jennifer Lewey, MD, MPH

Oct 1, 2024

G e o r g i a  P e r i n a t a l  Q u a l i t y  I m p r o v e m e n t  M a t e r n a l  W e b i n a r
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‣ Research funding from National Institutes of Health
‣ Co-founder of Peripartum Cardiomyopathy Registry (unfunded)
‣ Consultant fees from Amgen, Inc. (unrelated to topic discussed today)

Conflicts of interest
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Objectives

‣ Review leading causes of pregnancy-associated mortality in the U.S.
‣ Review the causes and evaluation of cardiac symptoms in the postpartum period
‣ Improve confidence in screening for postpartum complications

• Cardiomyopathy
• Coronary syndrome
• Clot (pulmonary embolism)

Clinical pearls highlighted 
throughout the talk
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Cardiovascular disease is a leading cause of pregnancy-related 
deaths in the US

SOURCE: Petersen EE et al. MMWR, 2019

15.4%

14.3%

12.0%

11.0%

10.3%

9.4%

7.6%

7.1%

0% 2% 4% 6% 8% 10% 12% 14% 16% 18%

Cardiovascular conditions

Medical conditions

Infection

Hemorrhage

Cardiomyopathy

Embolic events

Stroke

Hypertensive disorders

Proportion of deaths

Cardiomyopathy is the leading 
cause of death in the postpartum 

period

Presenter
Presentation Notes
I know that this audience is familiar with the rising rates of maternal mortality reported in the U.S.
Among causes of death that are attributable to pregnancy or exacerbated by pregnancy, CVD is the leading cause – CDC data
CV conditions doesn’t include cardiomyopathy, stroke, or hypertensive disorders
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Cardiovascular disease impacts Black birthing individuals to a greater 
degree 

SOURCE: Petersen EE et al. MMWR, 2019
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84% deaths are 
considered preventable 

53% deaths occur             
≥ 7 days after delivery 

Most individuals who die 
from CVD have no prior 

CVD diagnosis

SOURCE: Pregnancy-Related Deaths: Data from Maternal Mortality Review Committees in 36 US States, 2017–2019, CDC 2022

Learnings from Maternal Mortality Review Committees
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Physiologic changes of pregnancy can unmask underlying 
cardiovascular disease

‣ Cardiac output increases 30-50% and peaks 
in the 2nd trimester

‣ Increase in CO is driven by increases in SV 
and HR

‣ Plasma volume peaks ~ 32 weeks gestation
‣ Decrease in SVR is greatest in first 2 

trimesters

SOURCES: Davis M, J Am Coll Cardiol 2021; Sanghavi M, Circulation, 2014 

Presenter
Presentation Notes
Pregnancy may be poorly tolerated by women with underlying CVD due to large HD changes
HF and arrythmias are the most common complications
Most 75%  of the increase in CO has occurred by the end of the first trimester
Twins
HR usually increases 10-20 bpm for many women

Systemic vascular resistance starts to drop at 5 weeks gestation and nadirs in the 2nd trimester.

Plasma volume increases by 50% and peaks at 32 weeks
Dilation of atrial and ventricular chambers 
LV function is unchanged
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Case 1: 35-year-old woman with shortness of breath

‣ History of hypertension, obesity, and OSA
‣ Presents with dyspnea on exertion for 1 week
‣ Dry cough, orthopnea, asymmetric leg swelling
‣ In the ED

• Afebrile
• BP 156/94 mmHg, HR 110 bpm, O2 98% on 2L
• Exam: increased work of breathing, faint bibasilar 

crackles, L > R lower extremity edema, no 
cardiac murmurs and JVP not visualized 

CT scan showed possible bilateral 
pneumonia, no pulmonary embolism

Presenter
Presentation Notes
CT: No PE. Extensive patchy and nodular opacities bilaterally concerning for pneumonia
PE is ruled out and signs of pneumonia on Chest CT.
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Case 1: 35-year-old woman with shortness of breath

‣ History of hypertension, obesity, and OSA
‣ Presents with dyspnea on exertion for 1 week
‣ Dry cough, orthopnea, asymmetric leg swelling
‣ In the ED

• Afebrile
• BP 156/94 mmHg, HR 110 bpm, O2 98% on 2L
• Exam: increased work of breathing, faint bibasilar 

crackles, L > R lower extremity edema, no 
cardiac murmurs and JVP not visualized 

‣ OB history: 6 weeks postpartum
‣ NT-proBNP: 4,125 pg/mL Echo showed severe LV dilation, 

LVEF 20%, and reduced RV function

Presenter
Presentation Notes
POCUS: Severely dilated LV (LVEDD 6.4 cm), severely reduced LV function (EF 20%), moderately reduced RV function
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Taking a pregnancy history is important in
all patients capable of pregnancy

Presenter
Presentation Notes
Differential diagnosis: PE, Infection, CHF, Hypertensive urgency
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Peripartum cardiomyopathy diagnostic criteria

‣ New onset heart failure with EF < 45%

‣ Diagnosed towards the end of 
pregnancy or in the months following 
delivery

‣ No other cause of cardiomyopathy

LV size is often dilated, but not always

SOURCES: Regitz-Zagrosek V et al, Eur Heart J, 2018; Heidenreich PA et al, Circulation 2022; 
Bauersachs J et al, Eur J Heart Fail 2019

Presenter
Presentation Notes
PPCM is more common in certain populations
Maternal age ≥ 30 years
Black women
Black women 1:1000 vs White women 1:4000
Twin gestation
Preeclampsia
sed in pregnancy or postpartum is PPCM until proven otherwise
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Timing of peripartum cardiomyopathy diagnosis

Timing of diagnosis according to race

SOURCES: Lewey J, Hypertension, 2020
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N=220 women with PPCM treated at Penn Medicine, 1986-2016

‣ Most often presents early postpartum
‣ Diagnosis may occur up to 6 months after 

delivery
‣ Diagnosis (> 4 weeks after delivery) is 

associated with lower recovery rate
‣ Black patients disproportionately experience 

delayed diagnosis

Presenter
Presentation Notes
PPCM is more common in certain populations
Maternal age ≥ 30 years
Black women
Black women 1:1000 vs White women 1:4000
Twin gestation
Preeclampsia
sed in pregnancy or postpartum is PPCM until proven otherwise
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BNP level is a widely available blood test that 
helps identify heart failure.

This is also true in postpartum patients.
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BNP levels help identify heart failure in pregnancy and postpartum

‣ Levels stable in pregnancy
‣ May increase in setting of preeclampsia
‣ Obesity limits sensitivity of the test 

• Similar to non-pregnant population 

BNP levels throughout pregnancy

SOURCE: Resnick JL, Am J Obstet Gynecol, 2005; Mayama M, Int J Cardiol, 2017; Tanous D, J Am Coll Cardiol, 2010

Presenter
Presentation Notes
Studies suggest a cut-off of 200 in first and second rimester and 150 in 3rd trimester
JACC Advances review
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Most patients improve LV function, but serious adverse events 
still occur 

SOURCE: McNamara D et al, J Am Coll Cardiol 2015; Sliwa K et al, Eur Heart J 2020

N=100 patients with PPCM prospectively enrolled in IPAC 
registry (Investigations of Pregnancy Associated 

Cardiomyopathy)

Association of one-year LVEF outcome with 
LVEF at time of diagnosis‣ IPAC Registry (n=100)

‣ 72% improved LVEF ≥ 50%
‣ 13% experience serious adverse outcomes 
‣ Black patients had lower rates of recovery 

compared to non-Black patients
‣ Other cohorts show lower rates of recovery 

and vary by population and geography

Presenter
Presentation Notes
Around 70% of women with PPCM will go on to have full myocardial recovery (EF > 50%)
15% will have a serious adverse outcome, including death, tx/LVAD, or severe cardiomyopathy
The 2 strongest predictors of not achieving full recovery were Black race and more severe disease at time of diagnosis, defined as having severe LV dilation (LVEDD > 6cm) and/or EF < 35%. 
Other risk factors include delated diagnosis and RV dysfunction at time of diagnosis
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Early goal directed medical treatment is critical to promote recovery

Medication
During 

pregnancy
Postpartum: 

lactating
Postpartum:
Not lactating

Notes

Diuretics Yes Yes Yes As needed, avoid volume depletion

Beta blockers Yes Yes Yes More data with metoprolol, but others can be used

Spironolactone No Yes Yes

ACEI, ARB, or ARNI No
Some 

(captopril, enalapril, 
maybe Entresto)

Yes Small amounts are transferred into breastmilk. 
Entresto data very recent, with safety at low dose.

SGLT2 inhibitors No No Yes

Hydral/isosorbide Yes Yes Yes Use in pregnancy often limited by BP

SOURCE: Halpern DG et al, JACC 2019; Falconi S et al, Front Public Health 2024

Presenter
Presentation Notes
In IPAC observational cohort, women who breastfed had higher prolactin levels, despite this they had similar rates of LV recovery. Only 15 women were BFing and may have been less sick 
Bromocriptine was proposed as a possible therapeutic since one mechanism of how PPCM develops is that prolactin is cleaved into a vasculotoxic 16 kD fragment
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Bromocriptine inhibits prolactin release and may improve outcomes 

‣ Dopamine receptor agonist 
‣ Suppresses prolactin release
‣ Previously used for lactation suppression but 

concern for thromboembolic risk 
‣ Mechanistic support for use in PPCM from mouse 

models
‣ Early studies in humans showed promising efficacy

SOURCE: Sliwa K et al, Circulation 2010; Arany Z, NEJM 2024
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Randomized Evaluation of 
Bromocriptine in Myocardial Recovery 
Therapy (REBIRTH) for Peripartum 
Cardiomyopathy 

‣ Randomize 200 women (EF ≤ 40%) at 50+ centers across 
North America to 8 weeks of bromocriptine therapy or placebo 

‣ Funded by National Institutes of Health

‣ PI: Dr. Dennis McNamara at UPMC

‣ Local sites: Dr. Lakshmi Sridharan at Emory

Peripartum Cardiomyopathy 
Network website
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Peripartum Cardiomyopathy Registry (PPCM-R)

‣ Educational resources for patients and clinicians

‣ Patient-focused online research registry to study long-term outcomes and 
disparities in diagnosis 
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Not all postpartum heart failure is caused by 
peripartum cardiomyopathy.

Approach to diagnosis and treatment is similar, 
regardless of the cause
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Case 2: Chest pain after delivery

‣ 35-year-old F, 2 weeks s/p full-term vaginal delivery
• No PMH, no CVD family history, non-smoker
• OB: G4P4, no history of preeclampsia
• Symptoms: chest pressure lasting 20 min while sitting on couch; recurred and woke her from sleep

Chest pain differential diagnosis
• Pulmonary embolism
• Acute coronary syndrome
• Aortic dissection
• Myocarditis/pericarditis
• Stress-induced cardiomyopathy
• Non-cardiac causes

• Respiratory infection
• GERD
• Musculoskeletal 



33

Case 2: Chest pain after delivery

‣ 35-year-old F, 2 weeks s/p full-term vaginal delivery
• No PMH, no CVD family history, non-smoker
• OB: G4P4, no history of preeclampsia
• Symptoms: chest pressure lasting 20 min while sitting on couch; recurred and woke her from sleep

Chest pain differential diagnosis
• Pulmonary embolism
• Acute coronary syndrome
• Aortic dissection
• Myocarditis/pericarditis
• Stress-induced cardiomyopathy
• Non-cardiac causes

• Respiratory infection
• GERD
• Musculoskeletal 

Elevated risk in 
postpartum period
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Case 2: Chest pain after delivery

Troponin T
< 0.01

 
0.09

0.24

0.62
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Cardiac catheterization is the gold standard test 
for diagnosis of acute coronary syndrome.

This is also true in postpartum patients.
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Case 2: Chest pain after delivery

There is spontaneous coronary 
artery dissection (SCAD) involving 
the entire LAD.

TIMI 1 flow into the 1st/2nd 
diagonals, and TIMI 0 flow after a 
large septal perforator just distal to 
the 2nd diagonal artery. The distal 
LAD fills via left-to-left collaterals.
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Spontaneous coronary artery dissection (SCAD)

‣ Hematoma forms within the wall of the coronary artery
‣ Compresses the true lumen, decreases myocardial blood flow

SOURCE: Hayes SN, Circulation, 2018; Hayes SN, J Am Coll Cardiol, 2020
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SCAD is an important cause of acute coronary syndrome in younger 
women and is diagnosed on cardiac catheterization

• 90% of SCAD cases are in women 

• Mean age 48 years

• Traditional CV risk factors not present

• Pregnancy is a heightened risk state

SOURCE: Hayes SN, Circulation, 2018; Hayes SN, J Am Coll Cardiol, 2020

Population with acute 
coronary syndrome

Proportion of ACS 
cases due to SCAD

All patients 1% to 4%
Women ≤ 50 years 35%
Pregnant women 43%
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SCAD is a leading cause of pregnancy-associated MI 

‣ Pregnancy associated MI is uncommon (3–8 per 100,000 pregnancies) but may be underdiagnosed
‣ SCAD in pregnancy/postpartum is more severe than SCAD that does not occur in pregnancy

• STEMI, multivessel and proximal vessel involvement

SOURCE: Tweet MS, J Am Coll Cardiol, 2017

Majority of cases occur postpartum, 
especially in weeks after delivery 

Presenter
Presentation Notes
Remember - 
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Pursue conservative management of SCAD when feasible 
‣ ↑ risk of PCI failure; CABG may be appropriate for high-risk cases
‣ Healing occurs in majority of cases within weeks to months

SOURCE: Hassan S, J Am Coll Cardiol Interv, 2019

Medical therapy
• Aspirin +/- P2Y12 inhibitor
• Beta blockers
• Anti-angina medications if needed

Evaluation and follow-up
• Mental health assessment
• Refer to cardiac rehab
• Screening for other vascular anomalies (FMD)
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Postpartum individuals can also have MI from atherosclerosis or other 
causes
‣ 36-year-old woman with HTN, high cholesterol and 

family history of premature CAD
‣ OB: G1P1, 3 months postpartum, breastfeeding
‣ Presenting with escalating exertional chest pain, 

now occurring at rest
‣ Labs - troponin negative

• Total cholesterol 292
• Triglycerides 54
• LDL-C 181
• HDL-C 100 Previously undiagnosed 

familial hypercholesterolemia
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Case 3: Shortness of breath and chest pain postpartum
‣ 36-year-old F, 5 days s/p vaginal delivery

• History of asthma on inhalers
• OB: G6P4, induced at 34 weeks for severe preeclampsia
• Symptoms: dyspnea, squeezing chest pain, palpitations
• Exam: HR 150 bpm, normal BP and O2 sat. BNP and Troponin levels are normal

CTA Chest showed acute 
pulmonary embolism

Presenter
Presentation Notes
EKG shows sinus tachycardia and non-specific EKG changes
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Pulmonary embolism in the postpartum period

‣ Incidence: 0.6 to 1.8 venous thromboembolic events (VTE) per 1,000 deliveries
‣ Risk increases during pregnancy and peaks early postpartum
‣ D-dimer levels increase throughout pregnancy and cannot be reliably used 

SOURCE: Donnelly JC, Sem in Perinat, 2013; Goodacre S, BJOG, 2019

Risk factors Symptoms

• Prior thrombosis
• Thrombophilia
• Older age
• Cesarean section
• Obesity

• Dyspnea
• Pleuritic chest pain
• Cough
• Hemoptysis

Presenter
Presentation Notes
22-fold higher risk in 3 weeks postpartum compared to non-pregnant individuals
PE has a case fatality rate of 2%
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Other cardiovascular diseases in the postpartum period

Aortic dissection
‣ Rare but 8-fold ↑ risk vs. non-pregnant individuals
‣ Highest risk postpartum
‣ Risk factors: connective tissues diseases 

(Marfan’s), HTN
‣ 40% of patients with CTD are unaware of 

diagnosis prior to dissection

Other causes
‣ Other cardiomyopathies
‣ Arrhythmias and sudden cardiac death
‣ Valvular heart disease
‣ Congenital heart disease
‣ Pulmonary hypertension

SOURCE: Roman MJ, JAHA, 2016; Kamel H, Circulation, 2016; Hameed A, Am J Obstet Gynecol, 2015
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Case 4: Headache and shortness of breath postpartum

‣ G1P1 with obesity 
‣ Induced vaginal delivery at 37 weeks due to 

preeclampsia
‣ Discharged on furosemide 20 mg for 5 days 
‣ Readmitted on postpartum day 5 with headache and 

shortness of breath
• CXR shows mild pulmonary edema
• Echocardiogram normal LV function

Presenter
Presentation Notes
EKG shows sinus tachycardia and non-specific EKG changes
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Postpartum patients may be seen in care settings 
that are not accustomed to treating pregnancy 

complications.

We can all be advocates.
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Strategies to improve postpartum blood pressure monitoring

‣ Texting is acceptable and feasible 
strategy to monitor postpartum BP

‣ Compared to office visits, telemonitoring 
with clinician oversight
• Improves BP monitoring
• Reduces racial disparities in BP monitoring
• Improves postpartum OB visits
• Reduces HTN readmissions

SOURCE: Hirschberg A, BMJ Qual Saf 2018; Hirschberg A, Am J Obstet Gynecol 2019
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Blood pressure control after hypertensive disorder of pregnancy
‣ Optimal blood pressure goals in the weeks after delivery is an active area of study
‣ Early diagnosis of chronic hypertension is important to mitigate long-term cardiovascular 

complications

SOURCE: Lewey J et al, Obstet Gynecol 2024
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Cardiac symptoms to not miss

Shortness of breath
‣ Dyspnea at rest
‣ Worse than prior pregnancies
‣ Needing to stop when climbing a flight of stairs
‣ Dyspnea or edema that worsens after delivery
‣ Objective: increased work of breathing, 

tachycardia, low O2 saturation

Chest pain (discomfort)
‣ Exertional chest pain that improves with rest
‣ Sudden pain at rest lasting more than 5 minutes
‣ Associated symptoms

• General feeling of being unwell, diaphoresis, 
nausea, heart racing, light-headedness

• Escalating symptoms
‣ Different from heartburn symptoms
‣ Is anxiety causing pain or pain causing anxiety? 

Can be difficult to tell
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CMQCC Toolkit 
Improving health 
care response to 
CV disease in 
pregnancy and 
postpartum

CV risk algorithm and suggested work-up

SOURCE: CMQCC Improving Health Care Response to Cardiovascular Disease in Pregnancy and Postpartum
https://www.cmqcc.org/resources-toolkits/toolkits/improving-health-care-response-cardiovascular-disease-pregnancy-and
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Conclusion
‣ Cardiomyopathy is the leading cause of maternal deaths postpartum

‣ BNP is a helpful tool to diagnose heart failure 

‣ Abnormal EKG and positive troponin is acute coronary syndrome until proven otherwise

‣ Blood pressure telemonitoring programs may improve clinical outcomes
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Thank you!
Contact me anytime with questions:
jennifer.lewey@pennmedicine.upenn.edu
Cell: 617-895-7444

We are developing some quick reference guides for clinicians and would love feedback. Please 
reach out if you are interested!

mailto:jennifer.lewey@pennmedicine.upenn.edu


©California Department of Public Health, 2017; supported by Title V funds. Developed in partnership with California Maternal Quality Care Collaborative Cardiovascular Disease in Pregnancy and Postpartum Taskforce. Visit: 
www.CMQCC.org for details 

CVD Assessment Algorithm 
For Pregnant and Postpartum Women

Presenter
Presentation Notes
TALKING POINTS, Updated 8/16/17

The goal of the algorithm is to assist providers in distinguishing between signs and symptoms of cardiac disease and those of normal pregnancy and to guide clinicians in the triage of further cardiac evaluation, appropriate referrals and follow-up of pregnant and postpartum women who may have cardiovascular disease. Drawing from the literature and analysis of cardiovascular deaths reviewed in the California Pregnancy-Associated Mortality Review (CA-PAMR), the authors created this algorithm based on risk factors, symptoms, vital sign abnormalities, and physical examination findings commonly identified in women who die of various types of cardiovascular disease. 


The most severe symptoms and vital sign abnormalities are labeled as “Red Flags” and include shortness of breath at rest, severe orthopnea necessitating sleeping upright with 4 or more pillows, resting heart rate > 120 beats per minute, resting systolic blood pressure > 160 mm Hg, resting respiratory rate of > 30 breaths per minute and an oxygen saturation < 94%. The presence of Red Flags OR a personal history of cardiovascular disease in pregnant or postpartum women should lead clinicians to conduct a prompt evaluation and seek consultations with specialists in maternal fetal medicine, primary care, or cardiology. If other less severe symptoms and vital sign abnormalities are identified, then risk factors and physical examination findings may need to be combined to stratify the women who require further work-up or routine follow-up.  


http://www.CMQCC.org


©California Department of Public Health, 2017; supported by Title V funds. Developed in partnership with California Maternal Quality Care Collaborative Cardiovascular Disease in Pregnancy and Postpartum Taskforce. Visit: 
www.CMQCC.org for details 

http://www.CMQCC.org
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WHO modified risk stratification

WHO class Type of heart disease 

WHO I
Mild pulmonary stenosis
Repaired ASD, VSD, PDA

WHO II
Repaired Tetralogy of Fallot
Most arrhythmias 

WHO II-III
Mild LV impairment (EF > 45%)
Hypertrophic cardiomyopathy
BAV with aortic size < 45 mm

WHO III
Mechanical valve
Moderate LV dysfunction (EF 30-45%)
PPCM with recovery (EF ≥ 50%)

WHO IV

Severe mitral stenosis
Severe symptomatic aortic stenosis
Pulmonary arterial hypertension
Severe LV dysfunction (EF <30%)
PPCM without recovery (EF < 50%)

Pregnancy 
contraindicated

Risk of maternal 
morbidity and mortality

SOURCE: Regitz-Zagrosek V, Eur Heart J, 2018

Presenter
Presentation Notes
The modified WHO classification is a good starting place for categorizing patients into disease and lesion-specific categories according to risk of maternal morbidity and.or mortality
I – no to minimal risk; no higher than general population
II- small increased risk morbidity < 10%
II-III – 10-20% risk, mildly increased risk or mortality
III – significant risk of morbidity or mortality
IV – severely increased risk
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Is breastfeeding safe for patients with peripartum 
cardiomyopathy?
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Safety of breastfeeding in PPCM
Safety of breastfeeding
‣ Metabolic demands are considered safe for most patients
‣ Not associated with worse outcomes in observational studies
‣ Health benefits for baby and mother

Concerns about breastfeeding
‣ Precludes the use of newer GDMT (SGLT2 inhibitors, possibly Entresto)
‣ Precludes the use of bromocriptine, which may aid in recovery

Stronger argument to stop breastfeeding in patients with severe cardiomyopathy, who have lowest 
likelihood of recovery. Shared decision making is key. 
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Many women are exposed to the potential vascular insults of late 
pregnancy, but few develop heart failure

SOURCE: Goli R, Circulation, 2021; Ware J, NEJM, 2016

Is genetic predisposition a second hit for 
some women?

Presenter
Presentation Notes
But clearly, many women are exposed but few develop HF
If we anticipate a 2-hit hypothesis, the question is whether genetic predisposition is the 2nd hit?
In a large international multi-collaborator effort lead by Dr. Arany at Penn, they obtained and sequenced blood from almost 500 women with PPCM.
Similar to prior work, 10%  women had a TTN truncating variant
Newly found variants in filament C and desmoplakin, mimicing the distribution of genetic variants in DCM
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Half of pregnancy-related deaths occur after delivery

Many cardiac events occur 
postpartum and after hospital 

discharge when patients may not 
be following up with OB providers

SOURCE: Tikkanen R, Commonwealth Fund, 2020, https://doi.org/10.26099/411v-9255

Presenter
Presentation Notes
52% of pregnancy-related deaths occur after delivery
Review distribution of timing
This is important because these women are coming in after hospital discharge, when they may no longer be under the care of OB



Presenter
Presentation Notes
Thank you, Dr. Lewey for a wonderful presentation.  
 
Thank you all for taking time out of your very busy schedules to join us.  
If you have any questions or follow up, please feel free to reach out.  I will send a follow up email with resources from today’s webinar.  Reminder that the webinar will be available on our website and on DPH’s YouTube channel in the next week for sharing or reviewing.
 
Please make plans to join us on November 5th for our next GaPQC Maternal webinar with guest speaker, Kristi Gabel.
 
Thanks, and have a wonderful rest of your day!
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