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ABSTRACT 

Peripartum Cardiomyopathy is a pregnancy associated rare but severe myocardial disease. The incidence of PPCM is about 1 in 

3186 live births in United States. Causes include viral infections, toxins, environmental and geographic factors, familial 

predisposition, Hormonal abnormalities, haemodynamic burden of pregnancy, malnutrition, inflammation, etc. NT-proBNP, 

Cathepsin D, tyrosine kinase SFlt1 may be elevated and can be used as biomarkers to diagnose PPCM. Restriction of dietary 

sodium, beta-blockers, diuretics-thiazide and furosemide, in lowest possible doses can be given for symptomatic management. 

Prognosis of PPCM is positively related to the recovery of ventricular failure. Only about 50% women with PPCM recover baseline 

ventricular function within 6 months of delivery. Failure of heart size to return to normal is associated with increased mortality 

and morbidity. Future pregnancies are not recommended in patient with PPCM, as there is an increased risk for recurrence of 

PPCM in the subsequent pregnancy. 
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INTRODUCTION 

Peripartum Cardiomyopathy is a pregnancy associated rare 

but severe myocardial disease. It is a type of Dilated 

Cardiomyopathy with unclear aetiology.[1] The disease is 

heterogeneous and seems to have important phenotypic 

variations in different geographical areas.[2] PPCM is a 

diagnosis of exclusion.[3] Therefore, all other causes of Dilated 

Cardiomyopathy with Heart Failure must be thoroughly 

excluded before accepting the designation of PPCM. PPCM is 

defined as non–familial form of Dilated Cardiomyopathy.[4] It 

is diagnosed when the following four criteria are met. 

1. Heart Failure develops in the last month of pregnancy or 

within 5 months of delivery. 

2. Absence of an identifiable cause for the cardiac failure. 

3. Absence of recognizable heart disease prior to the last 

month of pregnancy. 

Additional Criteria- 

4. Echocardiography criteria of left ventricular systolic 

dysfunction, i.e. ejection fraction <45% or fractional 

shortening <30% or both or left ventricular end diastolic 

dimension >2.7 cm/m2.[5] 

The strict time limit used in its diagnostic criteria was 

intended to exclude congenital and acquired causes of HF that 

usually manifests by the second trimester.[6] 
 

INCIDENCE 

The incidence of PPCM was one case per 1374 live births in 
an Indian study.[7] In the US, the incidence ranges from 1 in  
1149 to 1 in 4350 live births with a mean of 1 in 3186 live 
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live births has been reported from Haiti.[12] and around 1:100 

in Africa.[13] 

The rising incidence is attributable to increased 

awareness and reporting, socio-economic changes with rising 

maternal age, infertility related treatments thereby leading to 

multifetal pregnancy. 

 

Aetiology 

PPCM is an uncommon disorder with variable and sometimes 

grave prognosis with an unknown origin. Although, it has 

been described as a non-familial variety, familial clustering is 

seen in different parts of the world, i.e. reports of about 16% 

PPCM patients with positive history of heart failure 

suggesting genetic aspects in PPCM.[3,4,14] or due to sharing of 

common environmental and geographical location, thus 

careful family history should be taken in all PPCM cases. 

As pregnancy is a relatively immunocompromised state, 

role of viral infection in inducing PPCM cannot be denied but 

the results are controversial as reviewed by Sella et al.[15] The 

highly variable prevalence of myocarditis in PPCM patients 

ranging from 8.8% to 78% suggests that in some cases viral 

infections may be among the trigger for PPCM.[15] 

Reactivation of primary latent viral infection usually in 

childhood due to lowered immune defense can be of potential 

importance. 

Hormonal abnormalities, haemodynamic burden of 

pregnancy, malnutrition, inflammation and apoptosis are 

other potential causes.[16] The strongest risk factor for PPCM 

appears to be African American ethnicity.[17] Other reported 

risk factors include advanced maternal age, gestational 

hypertension or pre-eclampsia.[18] Symptoms of heart failure 

in patients with PPCM are often attributed to pre-eclampsia 

and pregnancy induced hypertension or both conditions, 

resulting in a delay of PPCM diagnosis and treatment. The 

differentiating feature being the fact that PIH is not likely to 

cause marked LV systolic dysfunction in young women and 

hypertensive pulmonary oedema is due mostly to 
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exacerbation of diastolic dysfunction and not to systolic 

dysfunction.[19] 

Similar is the case with pre-eclampsia, which can also 

present with signs and symptoms of Heart Failure, but 

systolic function is usually preserved.[20,21,22,23] 

Multifetal pregnancies, multiparty have been considered 

traditionally to be risk factors.[3] Older maternal age is also 

strongly associated with PPCM. Although, the disease has 

been reported in women between the ages of 16 and 44 

years, the mean age of women with PPCM in the United States 

has ranged from 27 to 33 years with >60% of patient 

reported in one study to be >30 years of age.[24] 

Prior to toxin exposure (Example cocaine) and prolonged 

use of tocolytic agents, i.e. the use of agents to prevent premature 

labor for more than 4 weeks is associated with PPCM.[25] 

During pregnancy, blood volume and cardiac output 

increase.[5] In addition, afterload decreases because of 

relaxation of vascular smooth muscles.[26] These changes 

cause a brief, reversible hypertrophy of the left ventricle to 

meet the needs of developing fetus and mother.[27] This 

transient LV dysfunction resolves shortly after birth.[25,27] 

Pearson et al suggested that PPCM might be due in part to an 

exaggerated disease in left ventricular function.[5] 

Prolactin has been implicated in the aetiology of PPCM. 

Hilfeker Kleiner et al[28,29], discovered that PPCM develops in 

mice bred to have a cardiomyocyte specific deletion of STAT3, 

a protein that plays a key role in many cellular processes such 

as cell growth and apoptosis. The deletion of STAT3 led to 

enhanced expression of cardiac Cathepsin D, which leads to 

oxidative stress mediated cleavage of hormone prolactin into 

smaller biologically active subfragments, 16 kDa protein 

which is a major inciting feature in development of PPCM. 

This 16-kDa prolactin up-regulates miR146a, which mediates 

its adverse effects in endothelial cells and is released in 

microparticles (Exosomes) into the circulation from where it 

affects cardiomyocytes. Endothelial Metalloproteinase (EMP) 

could directly demonstrate endothelial damage in PPCM.[30] 

Chronic inflammatory process also plays a part as denoted by 

elevated CRP levels in PPCM patient. ErbB4 levels are 

reduced in the left ventricular tissue of PPCM patients.[31] 

Deficiency of selenium increases cardiovascular 

susceptibility to viral infections, hypertension and 

hypocalcemia.[32,33] However, the results of studies proving 

the possible role of selenium have not been convincing. 

 

Clinical Evaluation of Patients with PPCM 

Broad spectrum of signs and symptoms is reported in PPCM 

patients. PPCM is diagnosed in any woman in last month of 

pregnancy or within 5 months post-partum with the 

following symptoms - breathlessness, fatigue, exercise 

intolerance, peripheral oedema, weight gain (Water 

retention), chest pain, cough, palpitations, paroxysmal 

nocturnal dyspnea, weakness and signs - tachypnea, 

tachycardia, raised JVP, pedal oedema, arrhythmias, 

hepatomegaly and bilateral basal crepts. 

 

Biomarkers and Diagnosis of PPCM 

NT-ProBNP is a marker usually markedly elevated in most 

PPCM patients. It is the only commercially available marker 

for efficient screening of PPCM.[14,34] Asymmetric 

Dimethylarginine (ADMA) – marker for endothelial 

dysfunction and cardiovascular risk may be elevated. Levels 

of Cathepsin D show an increased activity in plasma of 

patients with PPCM.[14,35,36] Soluble FMS-like tyrosine kinase 

SFlt1-biomarker of pre-eclampsia supposed to clear rapidly 

after delivery is increased in PPCM. MiRNA is specifically 

increased in PPCM patients compared with healthy 

postpartum women and patients with Dilated 

Cardiomyopathy. For the markers such as 16-kDa protein, 

IFN gamma, ADMA, Cathepsin D, SFlt 1, microRNA 146a, 

diagnostic accuracy needs to be further evaluated. Failure to 

normalize a biomarker profile including NT-ProBNP, oxy LDL, 

IFN gamma, prolactin, etc. is associated with adverse 

outcome in pt. with PPCM.[34] 
 

Management 

Late in pregnancy beta-blockers, diuretics-thiazide and 

furosemide in lowest possible doses can be given. Preload 

reduction can also be achieved by administration of 

vasodilators, e.g. nitrates. Restriction of dietary sodium also 

reduces preload. Afterload reduction is best achieved by 

Angiotensin Converting Enzyme Inhibitors, but not used due 

to their teratogenic potential. After delivery the standard 

treatment of heart failure is recommended in PPCM including 

beta blockers, ACE inhibitors, AT-1 blockers, 

mineralocorticoid receptor antagonist and diuretics. Use of 

Milrinone has also been advocated, as it has vasodilatory 

properties for both the systemic and pulmonary 

circulation.[37] In case of cardiogenic shock, intravenous 

inotropes (e.g. dobutamine) can be considered. Left 

ventricular thrombus is common in women with PPCM, 

whose ejection is less than 35%.[27,38] Warfarin should be 

given to these postpartum women and heparin or a low-

molecular-weight heparin should be given to women who are 

pregnant and have low ejection fraction.[39] 

Immunosuppressive and anti-inflammatory are usually 

not recommended. Bromocriptine, a dopamine antagonist 

that inhibits prolactin secretion prevented the expected 

deterioration in the size of the left ventricle and systolic 

function when given in addition to standard heart failure 

therapy in women with PPCM. A general agreement among 

experts (study group of PPCM of the Heart Failure 

Association/European Society of Cardiology) suggest 

continued therapy with standard heart failure medications 

for a minimum of 12 months.[12] 
 

Management of Compensated Heart Failure in PPCM.[38,40] 

The non-pharmacological therapies including low sodium 

diet, fluid restriction and light daily activity. 

Antepartum management of PPCM includes beta blockers 

(Carvedilol, metoprolol), vasodilators (Hydralazine, nitrates), 

digoxin and diuretics. For the management of postpartum PPCM 

Angiotensin-Converting Enzyme inhibitors, Angiotensin 

Receptor Blockers, Aldosterone Antagonists can be added to the 

treatment. 

Left ventricular thrombus is common in women with 

PPCM, whose ejection fraction is less than 35%. Warfarin 

should be given to postpartum women whose ejection 

fraction is 35% or less, and heparin or a low-molecular-

weight heparin should be given to women who are pregnant 

and have a similar ejection fraction.[41,42] 

 

Management of Decompensated Heart Failure in 

PPCM.[42,43] 

Maintaining airway, breathing and circulation of the patient 

are of the prime importance. Intravenous loop diuretics, 
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intravenous vasodilators (e.g. nitroglycerin infusion), positive 

inotropic agents can be used. Beta blockers are usually 

avoided in acute decompensated heart failure. 

Medical therapy can be successful in patients with PPCM 

and mechanical cardiovascular support may be required in 

the form of assist devices, which work as a bridge-to-

recovery or bridge-to-transplantation. 

The various assist devices being used like intra-aortic 

balloon pump, left ventricular assist devices, extracorporeal 

membrane oxygenation. Extracorporeal membrane 

oxygenation is of benefit in women with PPCM, who had 

persistent pulmonary oedema with hypoxemia. 

Patients with elevated serum markers of inflammation 

(CRP and TNF alpha) after treatment with pentoxifylline on 

top of conventional heart failure therapy suggesting potential 

benefit of anti-TNF alpha treatment.[44] 

A pilot study in South Africa reported highly beneficial 

effect of prolactin blocker bromocriptine on top of heart 

failure medication in patients with acute onset PPCM.[45,46] 

 

Future Risks and Recurrence 

Prognosis of PPCM is positively related to the recovery of 

ventricular failure.[41] Only about 50% women with PPCM 

recover from baseline ventricular function within 6 months 

of delivery.[41] Failure of heart size to return to normal is 

associated with increased mortality and morbidity.[5] Future 

pregnancies are not recommended in patients with PPCM, as 

there is an increased risk for recurrence of PPCM in the 

subsequent pregnancy. 
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