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OBJECTIVES

1. Top causes of maternal mortality

2. What is peripartum cardiomyopathy?

3. What are the steps for early detection of cardiac disease?

4. Overview of the CMQCC CVD Toolkit



TOP CAUSES OF MATERNAL 
MORTALITY
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TOP 5 CAUSES OF DEATH 2002 -2005

Grouped Cause of Death, 

per CA-PAMR Committee

Pregnancy-Related 

Deaths 

N (%)

Cardiovascular disease 49 (24)

Cardiomyopathy 30 (15)

Other cardiovascular 19 (9)

Preeclampsia/eclampsia 36 (17)

Obstetric hemorrhage 10 (10)

DVT/ PE 20 (10)

AFE 18 (9)

All other causes 64 (31)

TOTAL 207

CVD Pregnancy-Related Mortality Rate: 2.3 deaths /100,000 live births



American Heart Association Annual Meeting. Dallas, 

Texas November 16-20, 2013

• 2,147,492 live births in 

California

• 732 women died while 

pregnant or within 1 year 

of pregnancy

– 209 were 

determined to be 

pregnancy-related

– 51 (24%) due to 

cardiovascular 

disease

– Two-thirds (n=35)  

due to CMP

Type of Cardiomyopathy Among Pregnancy-Related 

Deaths (N=34)*, California, 2002-2005

*The type of cardiomyopathy (dilated or hypertrophic) could not be determined in one case.

American Heart Association Annual Meeting. Dallas, Texas November 16-20, 2013
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SOURCE:   State of California, Department of Public Health, California Birth and Death Statistical Master Files, 1999-2013.  Maternal mortality rates 

for California (deaths ≤ 42 days postpartum) were calculated using ICD-10 cause of death classification (codes A34, O00-O95,O98-O99). Produced 

by California Department of Public Health, Center for Family Health, Maternal, Child and Adolescent Health Division, May, 2015. 

DISPARITIES IN MATERNAL MORTALITY BY RACE/ETHNICITY, 
CALIFORNIA RESIDENTS, 1999 -2013



CASE # 1

• 24 yo G1P1 presented to the ER 

postpartum day # 10 with shortness of 

breath and cough for 7 days

• Treated for upper respiratory tract infection

• Returns 5 days later with fatigue and 

continued shortness of breath …….



Are these symptoms cardiac 

?



Physiologic changes 

Signs and Symptoms of Pregnancy that mimic heart disease

Affect diagnostic tests



WHAT IS PERIPARTUM
CARDIOMYOPATHY?





PERIPARTUM CARDIOMYOPATHY

PPCMP is an idiopathic CMP presenting with HF secondary to left 
ventricular systolic dysfunction towards the end of pregnancy or in 
the months following delivery, where no other cause of HF is found 

It is a diagnosis of exclusion 

The LV may not be dilated but the ejection fraction is nearly always 
reduced below 45%

Heart Failure Association of the European Society of Cardiology Working Group on PPCMP 2010



Months PP

DELIVERY

N=123

PPCMP - TIMING OF DIAGNOSIS

Weeks



PERIPARTUM CARDIOMYOPATHY

RISK FACTORS

• The exact cause of PPCM remains unknown

• Age >30

• Poor nutrition - ?Selenium deficiency

• African American

• Multiple gestation

• Long term tocolytic therapy

• History of preeclampsia

• Immunological mechanisms / Myocarditis

• Stress-activated proinflammatory cytokines (TNF- or 
interleukin 1)

• Abnormalities of relaxin, prolactin



PPCMP

PRESENTATION

•Heart failure

•Arrhythmias +/- HF

•Thromboembolism

•Asymptomatic LV dysfunction



OUTCOME OF  PPCMP

Elkayam et al. Circulation 2005;111:2050

Recovery
EF > 50%
(at last f/u)

54%

Persistent 
LV dysfxn
(at last f/u)

41%

Cardiac 

Transplantation

4%

Death

9%
(2 pts died post transplant)

123 Patients



INTERVAL FROM END OF PREGNANCY TO DEATH IN PPCMP

Whitehead et al.  Am J Obstet Gynecol 2003;102:1326



PREDICTORS OF PERSISTENT LV DYSFUNCTION

• Severe of LV dilatation and systolic dysfunction @ 

diagnosis

• Evidence for myocardial cell damage  (Troponin T level 

>0.04 ng/ml within 2 weeks of diagnosis) 

(Hu CL et al Heart 2007;93:488-90)

• Lack of recovery at 2-6 months                                
(Elkayam et al. Circulation 2005;111:2050 & Amos et al AHJ 2006 ;152:509)

• African American race



SURVIVAL ACCORDING TO THE 
UNDERLYING CAUSE OF HEART FAILURE

Felker et al NEJM 2000;342:1077



Maternal and Fetal Outcomes of Subsequent Pregnancies in 
Women With PPCMP

Elkayam et al NEJM 2001;344:1567

44 patients
60 pregnancies

Group B

Persistent LV dysfx

18 (30%)

Group A
Normalized LVEF

42 (70%)



STEPS FOR EARLY DETECTION 
OF CARDIAC DISEASE



FINDINGS

Timing of Diagnosis of Cardiovascular Disease Among 

Pregnancy- Related Deaths (N=51), California, 2002-2005

Less than a quarter of women had their cardiovascular 

disease diagnosed before giving birth

American Heart Association Annual Meeting. Dallas, Texas November 16-20, 2013



INDEX OF SUSPICION 
CARDIAC DISEASE IN THE DDX



CMQCC CARDIOVASCULAR 
DISEASE TOOLKIT

Maternal Mortality: Focus on Cardiovascular 

Disease



Rationale for Toolkit

Cardiovascular Disease is

▪ the leading cause of maternal mortality in CA and U.S. 

▪ under-recognized in pregnant or postpartum women

▪ higher among African-American women

▪ 25% of deaths attributed to cardiovascular disease may have been prevented if the woman’s heart disease 

had been diagnosed earlier. 

▪ Pregnancy is a period of frequent interaction with health care providers and offers an opportunity to detect and 

treat heart disease, improve pregnancy outcomes, and affect future cardiovascular health. 

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 



CVD ASSESSMENT ALGORITHM 
FOR PREGNANT AND POSTPARTUM WOMEN





CVD ALGORITHM VALIDATION

▪ We applied the algorithm to 64 CVD deaths from 2002-2006 CA-

PAMR. 

▪ 56 out of 64 (88%) cases of maternal mortality would have been 

identified.

▪ Detection increased to 93% when comparison was restricted to 60 

cases that were symptomatic.

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.



HEART OF THE MATTER: A PRELIMINARY 
ANALYSIS OF THE CMQCC TOOLKIT 

Results:
• 319 women were screened (228 

during antepartum/intrapartum;  and 73 during the 
postpartum period)

• Ethnicity:
• 2.5% African American 
• 53% Hispanic

• Screen +17 (5.3%) 
• True + 4 (1.3%)

• Red flags and prior CVD history: 9/17

• Risk factors: 2 of 4 “true positive”

• No patients screened positive by 
physical exam criteria

• Risk factors identified 11/17 screen + 
and 3 of the 4 true positives would 
have been identified based on risk 
factors

Abstract SMFM 2019



HEART OF THE MATTER: A PRELIMINARY 
ANALYSIS OF THE CMQCC TOOLKIT 

• Limitations of the study include:
• Small sample size and 
• Underrepresentation of African Americans

• These data may be utilized to design a larger multicenter 
investigation to validate the CVD algorithm as well as 
modify it for ease of use

Abstract SMFM 2019



H E A RT  O F  T H E  M AT T E R : A  P R E L I M I N A RY  A N A LYS I S  
O F  T H E  C M Q C C  TO O L K I T  

CATEGORIZED RISK FACTORS AND 
SCREENING OUTCOMES

SMFM Abstract 2019

Risk Factors
Positive Screen

Odds Ratio (95% C.I.) p-value* c-value

Symptoms 

Chest Pain 40.1 (3.4 – 467.7) 0.003 0.557

Mild Orthopnea 29.5 (8.7 – 100.2) < .001 0.694

Palpitations 26.9 (7.5 – 96.9) < 0.001 0.667

Dizziness/Syncope 24.8 (6.3 – 97.1) < 0.001 0.639

Dyspnea 21.5 (7.3 – 63.7) < .001 0.74

Tachypnea (Respiratory Rate > 24) > 999.9 (< 0.01 – 999.9) NS** 0.529

Asthma Unresponsive to Therapy < 0.01 (< 0.01 – 999.9) NS 0.503

Vital Signs

Systolic Blood Pressure  140 mmHg 31.0 (7.4 – 130.5) < 0.001 0.64

Resting Heart Rate  110 BPM 3.0 (0.6 – 14.3) NS 0.537

Oxygen Saturation  96% < 0.001 (< 0.01 – 999.9) NS 0.508

Respiratory Rate  24 N/A*** N/A N/A

Risk Factors

Pre-Existing Diabetes 17.6 (4.9 – 63.4) < 0.001 0.635

Chronic Hypertension 9.4 (3.2 – 27.1) < 0.001 0.671

Pre-Pregnancy Obesity (BMI  35) 4.3 (1.5 – 12.4) 0.007 0.62

Age  40 < 0.001 (< 0.01 – 999.9) NS 0.513

African American 2.3 (0.3 – 19.5) NS 0.516

Substance Use 1.8 (0.2 – 25.2) NS 0.513

History of Chemotherapy < 0.001 (< 0.01 – 999.9) NS 0.502

*Significant results (p < 0.05) bolded
**NS = Not Significant 
***N/A = Not Applicable



SUMMARY

• Cardiovascular deaths are preventable

• 25% to 68%

• A large proportion of CVD deaths are beyond the 42 day 

postpartum 

• Most of the women who died of CVD have underlying risk 

factors

• Symptoms and/or vital sign abnormalities in women with 

CVD/CMP may be present at their postpartum visit



FOR MORE 
INFORMATION AND TO 

DOWNLOAD THE 
TOOLKIT

• Visit 

• www.cmqcc.org

• https://www.cdph.ca.gov

• Contact:
info@cmqcc.org

http://www.cmqcc.org/
https://www.cdph.ca.gov/
mailto:info@cmqcc.org




GEORGIA MATERNAL MORTALITY REPORT 
2012 - 2014

• 64 per 100,000 livebirths

250 maternal 
deaths reviewed

101 pregnancy 
related

60% preventable



GEORGIA MATERNAL MORTALITY REPORT 2012 -
2014

18% while pregnant

55% within 42 days PP

27% 43 days to 1 year PP

82%


