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best practices that make birth 
safer, improve maternal health 

outcomes, and save lives. 
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Learning Objectives 

By the end of this session participants 
will be able to: 

1. Describe at least one evidence-based strategy for 
early recognition and timely management of cardiac 
complications in maternal health settings. 

2. Integrate concise, actionable clinical guidance from 
expert updates into everyday practice to strengthen 
patient safety and improve maternal health 
outcomes. 

3. Describe at least one strategy to support 
implementation of the AIM Cardiac Conditions in 
Obstetric Care Patient Safety Bundle across maternal 
health care settings. 



   

Diana S Wolfe, MD, MPH, FACOG, 
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AIM Patient Safety Bundles 

Readiness Recognition Response Reporting and 
and Systems Learning RespectfulPrevention 

Care 
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Pregnancy Related Mortality 

Obstetrics & Gynecology 2015;125:5-12 



 

  

 

 

 

  

 

● Rate of pregnancy related 

mortality increased by 27.7% 

from 2018 to 2022. 

● American Indian and Alaska 

Native women had the highest 

rate, followed by non-Hispanic 

Black women. 

● Cardiovascular disease was the 

leading cause of the overall 

pregnancy-related deaths 



Maternal Mortality Rate, by Race and Hispanic Origin 



    
  

NYS Three-Year Rolling Average Maternal Mortality 
Rate 

New York State Department of Health. New York State Maternal Mortality Review Report on Pregnancy-Associated Deaths in 2018. 2022. 
New York State Maternal Mortality Review Report, 2018-2020 (ny.gov) 

https://www.health.ny.gov/community/adults/women/maternal_mortality/docs/maternal_mortality_review_2018-2020.pdf


JACC Advances. 2024;3(8):101071 



Trends in Prevalent Maternal Cardiovascular Disease 



The Challenge to Detect CVD in Pregnancy 

Practice Bulletin 2019, Pregnancy and Heart 
Disease, ACOG 



   

Haemodynamic Changes 

2025 ESC Guidelines for Management of cardiovascular disease in pregnancy, European Heart Journal, August, 2025 





    

 

 

 

Supine vs. Left Lateral 
Position in Pregnancy 

In supine position: 

● Cardiac output may decrease 
by 25–30% 

● The gravid uterus compresses 
the inferior vena cava 

This results in: 

● ↓ Venous return to the heart 
● ↓ Stroke volume 
● ↓ Cardiac output 

Patients with underlying cardiac 
disease may not tolerate this reduction. 

Left lateral positioning relieves caval 
compression and restores cardiac output. 

Elkayam and Gleicher. Diagnosis and management of fetal and maternal 
heart disease. 1998. 



 
     

 

Intrapartum Changes 

Two main concerns  with the 
cardiovascular changes during 
Valsalva Maneuver 

1. Increase In Arterial Shear Stress 
2. Fluctuations In Pre-Load 

Adams JQ, Alexander AM. Alterations in cardiovascular physiology during labor. 1958. 
Osofsky HF, Williams JA. Changes in blood volume during parturition and the early postpartum period. 1964. 
Hendricks CH, Quilligan EJ. Cardiac output during labor. 1956. 



   

EKG and ECHO changes in Pregnancy 

2025 ESC Guidelines for Management of cardiovascular disease in pregnancy, European Heart Journal, August, 2025 







CMQCC Cardiovascular Disease 
Toolkit 

The CVD Toolkit was developed by CMQCC at 
Stanford University under contract with CDPH with 
funding from a federal Title V MCH Block grant. 

Algorithm validated 
64 CVD deaths. 

Detection rate 93% in symptomatic 
cases identified as screen-positive 
or high risk for CVD. 

Reference: Hameed, AB, Morton, CH and A Moore. Improving Health Care Response to  Cardiovascular Disease in Pregnancy and 
Postpartum Developed under contract #11-10006  with the California Department of Public Health, Maternal, Child and Adolescent 
Health Division. Published by the California Department of Public Health, 2017. 



We propose a system 
wide implementation 

of this algorithm

©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/


Hameed AB,…Wolfe DS. JACC Adv.  2024;3(8):101055 



 

  

   

 

  

 

 

 

  

 

 

 

 

  

 

  

   

 

  

  

 

  

 

SYMPTOMS 

*NYHA class  ≥II 

RISK FACTORS VITAL SIGNS 

• Resting HR ≥110 bpm 

• Systolic BP ≥140 mm Hg 

• RR ≥24 

• Oxygen sat ≤96% 

ABNORMAL PHYSICAL 

EXAMINATION 

Heart: Loud murmur or 

Lung: Basilar crackles 

• Age ≥40 years 

• African American 

• Pre-pregnancy obesity 

(BMI ≥35) 

• Pre-existing diabetes 

Suggestive of Heart Failure: 

• Dyspnea 

• Mild orthopnea 

• Tachypnea 

• Asthma unresponsive to therapy 

Suggestive of Arrhythmia 

• Palpitations 

• Dizziness/syncope 

Suggestive of Coronary Artery Disease 

• Chest pain 

• Dyspnea 

• Hypertension 

• Substance use (cocaine, 

alcohol, 

methamphetamines) 

• History of cardiotoxic 

chemotherapy 

≥1 Symptom + ≥1 Vital Signs Abnormal + ≥1 Risk Factor or 

ANY COMBINATION ADDING TO ≥4 

Obtain: EKG, Echocardiogram, BNP +/- CXR; arrhythmia monitor 

Consider: CBC, Comprehensive metabolic profile, Arterial blood gas, Drug screen, TSH, etc. 

Follow-up within one week 

Consultation with 

Pregnancy Heart Team 

Results Abnormal 
Results Negative 

Signs and symptoms resolved 

YES 

NO 

Reassurance and routine follow-

up 
Modified  from: ©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. 



Initial Opening or Chart Visit 



Step 1: Pull Data From Chart 



Step 2: Fill Blank Boxes - Symptoms, Risk 
Factors, Physical Exam 



CVD Positive Yes Each Bucket 



Order Set 



Wolfe, DS…Hammed, AB.  In Press 



Study Cohort
Among 19,238 pregnant and postpartum patients without prior known CVD who were assessed for CVD 

risk, 2.0% were identified as being at risk for developing CVD

Main Findings
• Among total study population, 2.3% of patients were later confirmed to have CVD
• Physical examination findings were the most predictive elements of the CVD risk assessment

1. Physicians completes CVD 
risk assessment

2. Physicians orders follow-up cardiac 
diagnostic testing and patient 
completes ASAP (within 30 days)

EKG

BNP

ECHO

3. Physicians establishes 
previously unknown or 
new CVD diagnosis. 
Delivery and plan of care 
optimized accordingly.

The Conclusion
The CVD risk assessment algorithm embedded in routine obstetric care demonstrates moderate 
predictive value and improves identification of undiagnosed CVD, with significant enhancement 
utilizing physical exam findings.

Calculation of the Positive Predictive Value (PPV)
True positive (N= 60)/True positive (n=60) + False positive (n – 325) = 15.6%

Wolfe, DS…Hammed, AB. In Press







 

   

Perfusion 

Specialists

Interdisciplinary Team Meeting in CICU 

L&D Nursing 

Cardiologist 

Blood Bank NICU 
MFM/OB 

OB Anesthesia 

Cardiac 

Anesthesia 

OR Nursing 

CT Surgery 

The Patient 

Cardiology Fellows 

Hameed AB, Wolfe DS. Cardio-Obstetrics: A practical guide to care for pregnant cardiac patients. 2020;5-9. 



   

Checklist for Interdisciplinary Team 
Delivery Planning 

Hameed AB, Wolfe DS. Cardio-Obstetrics: A practical guide to care for pregnant cardiac patients. 2020;5-9. 



 

 

40 yo IVF pregnancy 36 wk 1d presents 
to ED with Left Arm Tingling 
Clinical Challenge 
⮚ Full term, viable pregnancy 
⮚ Acute type A aortic dissection with root and ascending 

aneurysm 
⮚ Dissection extending into all head vessels 
⮚ Left upper extremity  mal-perfused due to dynamic 

obstruction of left subclavian artery 
▪ Pain, neuromuscular deficits 
▪ Absent left radial and brachial pulse 

Optimal Timing 
❖ Proximal aortic disease 

▪ Root 
▪ Hemiarch 
▪ Arch replacements 

❖ Distal aortic disease and LUE mal-perfusion Proximal landing zones for aortic arch and upper descending thoracic 
aorta | Download Scientific Diagram 

https://www.researchgate.net/figure/Proximal-landing-zones-for-aortic-arch-and-upper-descending-thoracic-aorta_fig1_353469474


Obstetric Concerns 

Blood 
Pressures 

• Developing Pre-
eclampsia? 

• Hypotension and 
Fetal Perfusion 

Maternal Cardiac  
Compromise 

• Decreased Cardiac 
Output 

• Potential Cardiac  
Collapse 

• Cardiac Bypass/ 
ECMO concerns 

Fetal 
Compromise 

• Opiate Effects 

• Maternal  
Hypotension 

• Reduced Uterine 
Perfusion 

• General  Anesthesia 

Delivery 
Considerations 

• Rapid Delivery 

• Postpartum 
Hemorrhage 

• Surgical approach 
and planning 



Surgical Planning 

Skin 
Incision 

Hx of  Stage IV 
Endometriosis 

Possible 
Hysterectomy 

Midline 
Vertical Skin 
Incision w/

Staple Closure

Uterine 
Incision 

Full-Term 

Breech 
Presentation 

Low 
Transverse 

Incision 

Postpartum 
Hemorrhage 

Risk 

Patient to be 
fully 

heparinized 

Use of 
inhaled 

anesthetics 

1. Postpartum
oxytocin  infusion

2. Prophylactic
Bakri Balloon
Placement

3. Vistaseal over
hysterotomy

4. Staple Closure 
with GynOnc on
standby

Neonate 

Potential 
Fetal 

Compromise 

Unknown 
Fetal Status 

 

1. NICU Team
on standby 
in separate
OR

2. Rapid
Delivery



 

 
  

 

BAV: bicuspid aortic valve 
LDS: Loeys–Dietz syndrome 
MFS: Marfan syndrome 
nsHTAD: non-syndromic 
heritable thoracic aortic 
disease 
P/LP: pathogenic/likely 
pathogenic 
TAD: thoracic aortic disease 

Risk factors: family history  
of dissection, rapid aortic  
growth (≥3 mm/year), 
uncontrolled hypertension 



 

Interdisciplinary Team 

MFM 

L&D Nursing 

Cardiology 

NICU 

Anesthesia 

Blood Bank 

CT Surgery 

Patient Safety 



Take Home Message 

A Multidisciplinary 

Team is Required

European Heart Journal 2011;32:2147-97 



AHA Scientific Statement 

Circulation 2017;136:e50-e87 



AIM Clinical Refresher Series 

Sepsis  in Obstetric Care 
May 6, 2026 

Cardiac Conditions in Obstetric Care 
May 13, 2026 

Severe Hypertension in Pregnancy 
May 20, 2026 at 12:30 - 1:00 PM ET 

Safe Reduction of Primary Cesarean Birth 
May 27, 2026 at 12:30 - 1:00 PM ET 



Join us at the 2026 AIM Annual Meeting 



 

         
            

   

Thank you! 
Diana S Wolfe, MD, MPH, 
FACOG, FACC 
dwolfe@Montefiore.org 

Meg Sheahan MSN, CNM, MPH 
meg.sheahan@jsi.org 

Visit: saferbirth.org 
Email: info@saferbirth.org 

This webinar was developed with funding from the Health Resource and Services Administration (HRSA) of the U.S. Department of Health and Human Services (HHS). 
The contents are those of the author(s) and do not necessarily represent the official views of, nor endorsement, by the current cooperative agreement holder, HRSA, 
HHS, or the U.S. Government. 
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