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Updates

- Next Maternal Webinar January 3rd

Topic: Acute MI/Arrhythmias  | Speaker: Stacey Westerman, MD

- Data Submission via Survey 123: Severe Hypertension & Cardiac 

Conditions

- Celebrating facility wins – Severe HTN initiative and Health Equity

- GaPQC website 





Leading Causes of Pregnancy-Related Deaths
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WHY DOES IT MATTER?



"Global, regional, and national levels of maternal mortality, 1990–2015: a systematic analysis for the Global Burden of Disease Study 2015," The Lancet. 

GLOBAL MATERNAL MORTALITY









Report from Maternal Mortality Review Committees: A View Into Their Critical Role 



Report from Maternal Mortality Review Committees: A View Into Their Critical Role 



INTRODUCTION



CARDIOMYOPATHY

 What is cardiomyopathy?

 2008 ESC - A myocardial disorder in which the heart muscle is structurally and 
functionally abnormal in the absence of coronary artery disease, hypertension, 
valvular disease and congenital heart disease sufficient to explain the observed 
myocardial abnormality

 1980 WHO – Heart Muscle Diseases of unknown cause

 Acquired or Inherited



TYPES

 Dilated Cardiomyopathy
 Peripartum Cardiomyopathy

 Hypertrophic 
Cardiomyopathy

 Restricted Cardiomyopathy

 Arrythmogenic Right 
Ventricular Cardiomyopathy

 Unclassified Cardiomyopathy





PREGNANCY



HEMODYNAMIC CHANGES



HYPERTROPHIC CARDIOMYOPATHY

 Pregnancy may be generally tolerated well in patients

 Most pregnant women with HCM increase cardiac output adequately in response to the 
enhanced physiologic demands of pregnancy. 

 A series of 100 women with HCM who had a total of 199 births, the following findings were 
noted:
 Among 40 patients evaluated in pregnancy, only one of 28 previously asymptomatic patients progressed to symptoms during 

pregnancy. 

 Two deaths occurred, both sudden and both in patients at particularly high risk. One patient had massive LV hypertrophy. The 
other patient had a family history of eight deaths in young patients, five of which were sudden.

 In a cohort of 60 pregnant women with HCM (mean age 30.4 years, 42 percent with LVOT 
obstruction) from the prospective worldwide Registry of Pregnancy and Cardiac disease, 
there were no maternal deaths, but 14 patients (23 %) experienced HF and/or arrhythmic 
complications



PERIPARTUM 
CARDIOMYOPATHY



2010 
EUROPEAN SOCIETY OF CARDIOLOGY  

WORKING GROUP
ON PERIPARTUM CARDIOLOGY

Development of heart failure (HF) 
toward the end of pregnancy or 
within five months following 
delivery.

Absence of another identifiable 
cause for the HF

Left ventricular (LV) systolic 
dysfunction with an LV ejection 
fraction (LVEF) of less than 45 
percent.The LV may or may not be 
dilated



BACKGROUND

 A rare, idiopathic dilated cardiomyopathy 

 Incidence varies by region 

 Affects less than 0.1% of pregnancies globally 

 Morbidity and mortality rates as high as 5% to 32%

 60% present within the first two months 
postpartum

 7% present in the 3rd trimester



INCIDENCE

●1:20,000 live births in Japan

●1:10,149 in Denmark

●1: 5719 in Sweden

●1:968 to 1:4000 in the United States

●1:2400 in Canada

●1:1000 in South Africa

●1:300 in Haiti

●1:100 in Zaria, Nigeria





MULTIFACTORIAL?



PATHWAYS

 Prolactin

 Inflammation

 Myocarditis

 Abnormal Immune Response

 Genetic Predisposition

 Hemodynamic Response

 Unbalanced oxidative stress and decreased angiogenesis



PROPOSED PATHOGENIC MECHANISMS 
FOR PPCM

Pregnancy

Activation of Cell Signaling to Regulate
-Myocyte Hypertrophy
-Myocyte survival
-Apoptosis
-Angiogensis
-Redox Potential

Genetics
Altered 

Physiology
Environmental 

Factors

Host 
Immune 
Factors

Excessive 
Prolactin

Normal 
Signaling

Normal 
Pregnancy

Abnormal 
Signaling

PersistentResolution

PPCM



RISK FACTORS

 Maternal Age > 30

 African descent

 Multiple gestation

 HIV+

 Cocaine Abuse

 Long term tocolytic 
therapy > 4 weeks

 Multiparity

 Diabetes 

 Hypertensive Disorders
 Gestational HTN

 Chronic HTN

 Preeclampsia





CLINICAL MANIFESTATIONS

Symptoms

 Dyspnea

 Lower Extremity Edema

 Palpitations

 Chest Pain

 Dizziness

 Cough 

 Orthopnea

Signs

 Elevated jugular venous pressure

 Displaced apical impulse

 Tachycardia

 S3 - third heart sound

 Systolic Murmur
 mitral regurgitation





COMPLICATIONS

 Arrhythmia

 Thrombus

 Congestive Heart Failure

 Mortality



DIAGNOSIS

Heart failure develops in the last 
month of pregnancy or within 5 

months of delivery.

Heart pumping function is reduced, 
with an ejection fraction (EF) less 

than 45% (typically measured by an 
echocardiogram). EF is how much 
blood the left ventricle pumps out 

with each contraction. A normal EF 
can be between 55 and 70.

No other cause for heart failure 
with reduced EF can be found.



DIAGNOSTIC 
TOOLS

 Electrocardiogram (ECG) 

 Echocardiogram

 BNP

 Troponin

 Other studies 

 Chest x-ray

 Cardiac MRI

 Cardiac catheterization

 Endomyocardial biopsy 



PPCM 

is  a diagnosis of 
exclusion!



TREATMENT



MULTIDISCIPLINARY 
TEAM

 Nurse

 Obstetrician

 Maternal Fetal Medicine

 Neonatologist

 Cardiologist

 Cardiac Surgeon

 Anesthesiologist



TREATMENT

Heart Failure Treatment

Arrhythmia Management

Device Therapy – needed in 3%

Antithrombotic Therapy*

Mechanical Circulatory Support

Cardiac Transplant

Investigational Therapy



TREATMENT

 The objective of peripartum cardiomyopathy treatment is to 
keep extra fluid from accumulating in the lungs and to help 
the heart recover as fully as possible.

 There are several medications which include:

 ACE (angiotensin converting enzyme) inhibitors – Help the 
heart use the strength that it has to work more efficiently

 Beta blockers – Cause the heart to beat more slowly so 
that it has a greater chance to recover

 Diuretics – Help reduce fluid retention



DURING PREGNANCY

AVOID

 ACE-I, ARB

 Aldosterone Antagonist

UTILIZE

 Loop diuretics

 Nitrates/hydralazine

 Use caution re: hypovolemia and 
uterine perfusion

 Beta Blocker – β1-selective blocker 
(preferred)

 Digoxin



DELIVERY

 In women with advanced heart failure, consider delivery for maternal 
cardiovascular indications. 

 Urgent delivery may be required in women with advanced HF with hemodynamic 
instability 

 Planned cesarean delivery is preferred for women with advanced HF requiring 
inotropic therapy or mechanical circulatory support 

 The 2010 European Society of Cardiology working group statement advised that 
early delivery is not required if the maternal and fetal conditions are stable



POSTPARTUM



BROMOCRIPTINE

 Dopamine D2-agonist

 Multiple small trials in South Africa and Germany
 Unblinded

 Show increased recovery in treatment arm

 Lack of placebo control 2’ deemed unethical

 ‘control’ group with > 50% recovery

 Concern with bromocriptine use
 Adverse maternal vascular events

 Infants in developing countries rely on breastmilk early in life for nutrition

 Inability to breastfeed



BREASTFEEDING

Studies show no significant difference or improved outcomes among breastfeeding 
women when compared to those who did not breastfeed

JACC March 21, 2017; Volume 69, Issue 11
Int J Cardiol. 2012;154:27–31



ADVANCED 
SUPPORT

 As needed

 Inotropes

 Mechanical support

 IABP

 Bi-VADs

 ECMO

 LVADs

 Better outcomes than non-PPCM women

 Minimal explanted 2’ recovery

 Heart Transplant

 Decreased graft survival



PROGNOSIS



OUTCOMES 

 Recent studies show PPCM mortality rates have decreased to as low as 
approximately 3% within 6 months postpartum. 

 Recovery of left ventricular function is markedly higher in PPCM than in other 
dilated cardiomyopathies. 

 Approximately 50% of patients will recover to normal ejection fraction within 
6 months to 5 years

 Transplant may be needed in up to 4% of PPCM patients



FETAL OUTCOMES

 Data limited

 In a report of 123 patients, cesarean delivery was performed in 40% of patients, 
largely for obstetric indications 
 Preterm birth (<37 weeks) occurred in 25%

 mean birthweight was 3.1 kg (range 1.4 to 5.0 kg)

 5.9%of infants were small for date

 two stillbirths

 one neonatal death

 four newborns had congenital anomalies.



AFRICAN AMERICAN WOMEN



RECOVERY

 Some patients recover only part of 
their heart function over a period of 
six months or longer

 Some have the heart return to full 
strength in as little as two weeks.

 Among all types of cardiomyopathy, 
peripartum cardiomyopathy has a 
relatively high recovery rate 
compared to other causes.



RECOVERY

Recovery of LV EF to ≥ 50% at 6 months to 1 year 
occurs in >65% of patients

Predictors of Recovery

• EF > 30%
• LVEDD < 6 cm
• Lower BNP
• Lower troponin



RECOVERY



MORTALITY 
RATE

 Death due to PPCM is usually caused by progressive pump failure, 
sudden death, or thromboembolic events. 

 10 percent in two years.

 As high as 28 percent in a report of 29 black patients!



ADVERSE FACTORS

 Worse New York Heart Association functional class 

 Left ventricular ejection fraction (LVEF) ≤25 percent 

 African descent

 Multiparity 

 Age greater than 30 to 35 years 



EXTRACARDIAC MORBIDITY

 In a study of 182 women with PPCM, 46 had major adverse events (MAE)

 In 50% of the patients with an MAE, the MAE preceded diagnosis of PPCM

 One-third of patients who had an MAE other than death or cardiac transplantation 
had residual brain damage as a result of cerebrovascular accident or 
cardiopulmonary arrest



The degree of severity does not seem to affect 
the degree or rate of recovery. For example, 
patients with a very low ejection fraction can 

eventually completely recover from 
peripartum cardiomyopathy.



PREVENTION



Currently, no risk calculator exists to help determine the probability a woman 
will develop PPCM. In an effort to prevent the development of PPCM, women 

should follow a heart healthy lifestyle. Regular exercise, refraining from alcohol 
consumption and smoking, as well as a balanced diet all help the heart. 

Bromocriptine may be beneficial in reducing mortality and preventing further 
reduction in ejection fraction in women with a history of PPCM when presenting 

for a subsequent pregnancy

Gupta D, Wenger NK. Peripartumcardiomyopathy: Status 2018. Clin Cardiol. 2018;41:217–219



MORTALITY PREVENTION

Can the disease be 
prevented…unlikely

Can the adverse event 
be prevented by 

prompt recognition 
and treatment…likely.



FUTURE PREGNANCIES



 Preconception Counseling is key!

 Limited data show: 
 Risk of complications is high

 Termination of pregnancy may not prevent 
relapse

 Patients with persistent LV dysfunction 
(LVEF <50 percent) or LVEF ≤25 percent at 
diagnosis should be advised to avoid a 
subsequent pregnancy due to the risk of HF 
progression and death 



ELKAYAM, ET AL.

Persistent Dysfunction

 19% mortality

 44% adverse events

 Persistent low contractile reserve

Recovered Function (EF > 45-50%)

 Lower risk

 Reduction in Ejection Fraction

 21% became symptomatic

 0 cases of death

If the heart has completely recovered from the previous pregnancy: 
An additional pregnancy can be attempted if the heart is periodically monitored 
with echocardiograms and stress tests. Echocardiograms check how the heart 
functions at rest and stress tests measure how the heart works under strain.



SUBSEQUENT 
PREGNANCY?

 Red - Had improved LV function 
before getting pregnant again

 Green – Persistent LV dysfunction



SUMMARY

 PPCM as the development of systolic heart failure towards the end of pregnancy or 
in the months following pregnancy with LVEF generally less than 45 %  in the 
absence of another identifiable cause of heart failure. 

 The etiology of PPCM is unknown

 A number of risk factors for PPCM have been identified, including age, multiple 
gestation, African descent, and hypertensive disorders

 The clinical presentation of PPCM is variable and can mimic 3rd trimester 
symptoms

 The management of heart failure due to PPCM is similar to that of HF due to other 
causes 

 Decisions regarding the timing and mode of delivery in PPCM should be made 
based upon combined input from cardiology, obstetrics, anesthesiology, and 
neonatology services. 



SUMMARY

 All women with PPCM should receive counseling on the potential risk of recurrence 
with future pregnancies. 

 PPCM is a leading cause of maternal mortality among non-Hispanic black women

 PPCM is a leading cause of maternal mortality in women 20-24 years of age



QUESTIONS





CardioSmart.org/Women



Thank you!

Happy Holidays


