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Pregnancy-Related Mortality Ratio in U.S. and California 2011-2019

Pregnancy-related mortality ratio (PRMR) = Number of pregnancy-related deaths per 100,000 live births, up to one year after the end of pregnancy. 
Pregnancy-relatedness determinations were made through a structured expert committee case review process. Data on U.S. PRMR are published by 
CDC Pregnancy Mortality Surveillance System (accessed at Pregnancy Mortality Surveillance System | Maternal and Infant Health | CDC on January 
19, 2022). 
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Pregnancy-Related Deaths by Cause California 2011-2019

Pregnancy-related deaths include deaths within a year of pregnancy from causes related to or aggravated by the pregnancy or its management, as 
determined by expert committee review. Abbreviations: CVD = Cardiovascular disease; Sepsis = Sepsis or infection; Hem = Hemorrhage; HDP = 
Hypertensive disorders of pregnancy; AFE = Amniotic fluid embolism; TPE = Thrombotic pulmonary embolism; CVA = Cerebrovascular accident; Anes = 
Anesthesia complications; Other = Other medical condition(s). Note: Deaths with undetermined cause were excluded from analysis (n=2). 
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CA-PAMR Findings 2002-2006

Timing of Diagnosis and Death

Timing of CVD Diagnosis (n=64)

Timing of Death 
30% of all CVD deaths were >42 days from birth/fetal demise vs. 7.3% of non-CVD pregnancy-related deaths 
Driven by Cardiomyopathy deaths, with 42.9% deaths >42 days 

Reference: Hameed A, Lawton E, McCain CL, et al. Pregnancy-Related Cardiovascular Deaths in California: Beyond Peripartum Cardiomyopathy. American Journal of Obstetrics 
and Gynecology 2015; DOI: 10.1016/j.ajog.2015.05.008 



Pregnancy-Related Deaths by Cause and Timing to Death California 2011-2019

Pregnancy-related deaths include deaths within a year of pregnancy from causes related to or aggravated by the pregnancy or its management, as 
determined by expert committee review. Abbreviations: CVD = Cardiovascular disease; Sepsis = Sepsis or infection; Hem = Hemorrhage; HDP = 
Hypertensive disorders of pregnancy; TPE = Thrombotic pulmonary embolism; ; AFE = Amniotic fluid embolism. Note: Deaths not shown in the above 
figure were from cerebrovascular accidents (22), anesthesia (5), other medical causes (60) and undetermined (2). 
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•Heart failure
•Arrhythmia

DEATH



How did the patients who died present? 
Only 2 women entered pregnancy with known CVD 

SYMPTOMS
Shortness of breath

Wheezing 

Palpitations 

Edema 

Chest pain

Dizziness 

Extreme fatigue





CMQCC Cardiovascular Disease Toolkit 

Algorithm validated 
64 CVD deaths.

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

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

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. 



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

SYMPTOMS 
*NYHA class  > II • Resting HR ≥110 bpm

• Systolic BP ≥140 mm Hg
• RR ≥24
• Oxygen sat ≤96%

• Age ≥40 years
• African American
• Pre-pregnancy obesity (BMI 

≥35)
• Pre-existing diabetes 
• Hypertension
• Substance use (nicotine, 

cocaine, alcohol, 
methamphetamines)

• History of chemotherapy

ABNORMAL FINDINGS
Heart: Loud murmur or
Lung: Basilar crackles

VITAL SIGNS **PHYSICAL EXAMRISK FACTORS

©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

≥ 1 Symptom + ≥ 1 Vital Signs Abnormal + ≥ 1 Risk Factor or 
ANY COMBINATION ADDING TO ≥ 4

ALGORITHM 2. (No Red Flags and/or no personal history of CVD, and hemodynamically stable) 

Obtain: EKG and BNP
• Echocardiogram +/- CXR if HF or valve disease is suspected, or if the BNP levels are elevated
• 24 hour Holter monitor, if arrhythmia suspected
• Referral to cardiologist for possible treadmill echo vs. CTA vs. alternative testing if postpartum
Consider: CXR, CBC, Comprehensive metabolic profile, Arterial blood gas, Drug screen, TSH, etc. 
Follow-up within one week

NO YES

Consultation indicated:

MFM and Primary 
Care/Cardiology

Results abnormal

CVD highly suspected
Results negative:

Signs and symptoms resolved Reassurance 
and routine follow-up 

http://www.cmqcc.org/


Milestones

2019
2020

2021
2022

2023
2017

• Received Gordan and Betty Moore 
Foundation Diagnostic Excellence 
Initiative 

• Applied for Eunice Kennedy Shriver 
National Institute of Child Health and 
Human Development R21

GRANT

CMQCC at Stanford University  in 
partnership with CDPH through federal 

Title V MCH block funding

CVD TOOLKIT PUBLISHED 

Partnered with five hospital networks:
• University of California, Irvine (UCI)
• University of California, San Diego (UCSD)
• University of Tennessee (UTENN)
• St. Luke’s Hospital System
• Montefiore Medical Center (MMC)

IMPLEMENTATION

Convened a multidisciplinary advisory 
group to guide the development and 

refinement of the measures and 
implementation in the Electronic Health 

Record (EHR)

TECHNICAL EXPERT PANEL 

JACC: Advances
AIM CCOC Bundle

DISSEMINATION

• Measure submitted to Centers for 
Medicaid and Medicare Services (CMS) 
and the National Quality Forum (NQF). 

SUBMISSION TO CMS & NQF

OUTCOMES DATA 
ANALYSIS AND 
REPORTING



DEVELOPING CARDIOVASCULAR SCREENING MEASURES FOR PREGNANT & 
POSTPARTUM PATIENTS



Integrate CVD algorithm 
into the EMR

Clinicians receive 
immediate score 

SCREEN POSITIVE
- Follow-up imaging
- Follow-up laboratory test
- Follow-up consultations

Follow-up monitored 
through EMR

Upload data to UCI 
REDCap
- Elicit feedback 
- Review measures with 
TEP 

APPROACH





N=846 women screened

Screen Positive 8% (5% California, 19% New York)

NO SHOW to MFM Cardiology (70% in New York, 27% in California)

CVD Diagnosis Confirmed in 30% of Referred Cases













BENEFITS OF CVD SCREENING in PREGNANCY



Transition to Primary Care 
Inter-conception care

Postpartum Risk Evaluation

Pregnancy



CVD risk 
during 

Pregnancy

CVD risk 
after 

Pregnancy



https://sites.uci.edu/cvdriskassessmentmeasures/ 
Website

Afshan Hameed
Principal Investigator 
ahameed@hs.uci.edu 

Email

For more information about the CVD 
Risk Assessment, please feel free to 

reach out to our team at the 
University of California, Irvine

Hameed, A.B., Tarsa, M., Graves, C.R., Chang, J., 
Billah, M., Hatfield, T., & Thiel de Bocanegra, H. 
(2023). Cardiovascular Risk Assessment as a 
Quality Measure in the Pregnancy and 
Postpartum Period. JACC: Advances, 2 (1). 
https://doi.org/10.1016/j.jacadv.2022.100176.

Read

Manija Billah
Clinical Research Coordinator
manijab@hs.uci.edu 
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