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Peripartum cardiomyopathy is a idiopathy cardiomyopathy associated
with heart failure towards the end of pregnancy or in the postpartum period.
Various mechanisms like myocarditis, autoimmune response to pregnancy,
viral infections, selenium deficiency, oxidative stress and prolonged tocolysis
have been proposed as the etiology. The most common presentation is
acute heart failure occurring usually within a few weeks after delivery with
patients developing exertional breathlessness, orthopnea and paroxysmal
nocturnal dyspnea. Cardiac Magnetic Resonance Imaging is useful in accurate
measurement of chamber volumes and global and segmental myocardial
function. The gold standard test for diagnosis of peripartum cardiomyopathy
is Endomyocardial biopsy with the histological Dallas criteria. Most of
these postpartum patients are managed medically. The risk of peripartum
cardiomyopathy increases with increasing parity and outcomes in subsequent
pregnancies was poor.
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Introduction
The postpartum period of pregnancy is known to have many
complications by itself and the dreaded one among it by cardiologists
and obstetricians alike is postpartum cardiomyopathy. The term
peripartum cardiomyopathy is a better description of the condition.
It has been defined as idiopathic cardiomyopathy frequently
presenting with heart failure secondary to LV systolic dysfunction
(LVEF < 45%) towards the end of pregnancy or in the months
following delivery, if no other cause of heart failure is found1. The
first report of such a distinct clinical entity was made by Gouley et
al in 1937 and later many authors have described the condition in
detail2-5.

Epidemiology

In view of the exclusionary nature of the diagnosis of the disease
and a considerable presence of other cardiac changes in pregnancy
mimicking this disease, the exact incidence of the disease is difficult
to identify. However the incidence in various populations has been
reported to vary. It has been reported as low as 1:100 in some parts
of Africa, 1:299 in Haiti and 1:2229 in United States6.

Pathogenesis

The exact reasons behind the pathogenesis of this disease is not
clear. Various mechanisms like myocarditis, autoimmune response
to pregnancy, viral infections, selenium deficiency, oxidative stress
and prolonged tocolysis have been proposed6.
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It has been showed that during pregnancy, the
hormonal changes lead to an imbalance in oxidative
stress which leads to cleavage of Prolactin in to an active
16 – kDa sub fragment by Cathepsin D. This sub fragment
has been demonstrated to up regulate the expression of
microRNA 146a (miR -146a) which leads to suppression
of angiogenesis7. Also the blocking of the action of this miR
-146a lead to attenuation of the cardiomyopathy features
in a mice model8.

Viral infections like Parvovirus B19, Coxsackie,
Adenovirus, Epstein Barr Virus have been proposed to be the
trigger for the development of peripartum cardiomyopathy.
The infection may cause direct virus mediated myocardial
damage leading to fulminant heart failure or may cause
infiltration of the myocardium with the immune response
cells like Natural killer cells and macrophages leading to
the production of pro inflammatory cytokines like tumour
necrosis factor-α (TNF α), Interleukin-1 (IL – 1) which
lead to fibrosis and cardiac dilatation and heart failure9.
Bultmann et al and Kuhl et al have shown demonstrable
evidence to propose a link between the viral infection
and the development of peripartum cardiomyopathy10,11.
Bachmaier et al showed that murine heart muscle-specific
alpha myosin heavy chain that has sequence homology to
the outer membrane proteins of Chlamydia and thereby
infection with Chlamydiae species may predispose to
development of Peripartum Cardiomyopathy12.

Ansari et al showed that the presence of fetal cells
(microchimerism) in maternal circulation triggered an
autoimmune response which could lead to the development
of autoimmune myocarditis in these patients13. This
mechanism is further strengthened by evidence from Sliwa
et al who showed increased levels of pro inflammatory
cytokines and Fas/Apo-1,an apoptotic marker, in newly
diagnosed women with peripartum cardiomyopathy14.

Morales et al and van Spaendonck-Zwarts et al showed
some of the earliest evidence of the inherited nature of
this disease and that it shared some of the genetic features
with idiopathic dilated cardiomyopathy15,16. Morales et al
showed mutations in MYH7, SCN5A, PSEN2 and MYBPC3
genes while van Spaendonck-Zwarts et al showed changes
in the gene encoding cardiac troponin C (TNNC1). Herman
et al identified that truncating mutations in the TTN
gene encoding the sarcomere protein titin lead to the
development of idiopathic dilated cardiomyopathy17. This
was further established by Ware et al who demonstrated
shared genetic abnormalities in patients with peripartum
cardiomyopathy and idiopathic dilated cardiomyopathies.
Most of the patients had a truncating mutation in the TTN
gene, mostly in the titin A – band18.

Histopathology

Though in the present era, many a times the diagnosis
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are confirmed on clinical examination and non-invasive
imaging, the routine light microscopic evaluation of
endomyocardial biopsy (EMB) remains the gold standard
for the diagnosis of myocarditis, till date. EMB is used
infrequently and in upto 30 % of patients with biopsyproven myocarditis, progression to dilated cardiomyopathy
(DCM) can occur and is associated with a poor prognosis44.
The biopsy size usually ranges between 0.5 and 2 mm and
should include endomyocardial tissue rather than scarred
tissue and serial level sections are taken from the same19.
Biopsies performed within weeks of onset of symptoms
have a higher yield than those taken when symptoms have
been longstanding. The inflammatory process myocarditis
is histologically represented by the presence of two
major components, in accordance with the Dallas criteria
(1986) - myocardial injury, represented by non-ischemic
myocyte necrosis and the presence of interstitial leukocytic
infiltrates20. Specifically, more than 14 lymphocytes/mm²
and up to 4 macrophages/mm² is required for designation
as myocarditis. According to the etiological agent which
could either be a secondary inflammatory reaction to an
infectious agent (mostly commonly viral) or a primary
autoimmune like reaction, the microscopic picture
mildly varies. The perinatal women are most susceptible
to the development of acute viral myocarditis wherein
lymphocytic infiltrates predominate, often more than
50 lymphoid cells/mm² with associated macrophages.
The amount of inflammation ranges from mild, moderate
to severe with its distribution being focal, confluent or
diffuse, respectively. This parenchymal infiltration causes
myocardial damage is characterized by widespread
sarcolemmal fraying and myocyte degeneration/necrosis,
and clearly, larger degree of myocyte damage will likely
have a poorer prognostic outcome21. Rarely, some acute
cases have classic viral inclusions within the myocytes.

The interstitial compartment should also be noted for
presence of edema and the quantitation of the degree of
fibrosis, for which elastic van Gieson stain (for elastic and
connective tissue) is employed in addition to the routine
H&E stain. Other inflammatory causes of eosinophilic or
granulomatous types are a less common occurrence. In
atherosclerosis of the coronary arteries, a considerable
amount of adventitial lymphocytic aggregates is noted.
This can spill a short way into myocardial tissues and
is important not to over-interpret such phenomena,
particularly on small samples.

Clinical Features

The most common presentation is acute heart failure
occurring usually within a few weeks after delivery.
Patients develop exertional breathlessness, orthopnea
and paroxysmal nocturnal dyspnea. These patients can
also develop a displaced apical impulse which may be
hypodynamic and a S3 gallop rhythm indicating left
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ventricular failure14,22,23. Some patients can present chest
pain indicating the presence of an acute myocardial
infarction like picture or pericarditis24. The inflamed
myocardium may also lead to conduction abnormalities or
arrhythmias in these patients9.

In patients with a reduced Ejection Fraction, left
ventricular thrombus formation is very common and it can
lead to peripheral embolization and the initial presentation
may be of the embolization itself14,25,26.

Investigations

Electrocardiographic abnormalities are common
in these patients with evidence of left ventricular
hypertrophy and ST segment abnormalities being found
in most patients27. Echocardiogram shows depressed left
ventricular contractility and reduced ejection fraction.
Cardiac biomarkers have been extensively studied
in multiple studies among patients with peripartum
cardiomyopathy. Brain Natriuretic Peptide (BNP) levels
are elevated in patients with heart failure due to many
causes and is not specific for peripartum cardiomyopathy.
But it remains the only one currently in use due to its
availability28.

MicroRNA – 146a levels can be used to overcome this
lack of specificity of BNP as its levels are usually elevated
and can be used as a diagnostic marker along with
elevated levels of Prolactin and Cathepsin D29,30. Levels
of soluble fms-like tyrosine kinase-1 (sFlt1) have been
shown to be elevated and levels of relaxin -2 have been
shown to be decreased in patients having peripartum
cardiomyopathy31. However their natural variations
during pregnancy and the postpartum period have made
their use as diagnostic markers a challenge. Serum Fas/
Apo1 levels measured at patient presentation were not
able to predict improvement of cardiac function after 6
months but was useful in predicting mortality in such
patients32.

Cardiac Magnetic Resonance imaging (cMR) is useful
in accurate measurement of chamber volumes and
global and segmental myocardial function. It is also has a
higher sensitivity than echocardiography to identify left
ventricular thrombus33. The use of cMR can reduce the
need for endomyocardial biopsy as it is able to identify at
least 80% of patients accurately34. Using Gadolinium based
contrast agents, can help differentiate between myocarditis
and ischemia35.

The gold standard test for diagnosis of peripartum
cardiomyopathy is Endomyocardial biopsy with the
histological Dallas criteria16. The use of cMR to guide the
area for biopsy is better than a blind biopsy to clinch the
diagnosis36. However the use of endomyocardial biopsy
during cardiomyopathy has become controversial with
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recommendations for and against the procedure37,38.
More recent studies have shown the potential of Cardiac
Magnetic Resonance imaging in the accurate diagnosis of
peripartum cardiomyopathy and hence may be the new
gold standard for diagnosis of this condition39.

Treatment

The management of such patients is according to the
guidelines issued for management of heart disease during
pregnancy by the American College of Cardiology and
European Society of Cardiology. Use of ACE inhibitors, ARBs
and Diuretics are contraindicated in Antenatal patients.
Hence they have to be managed with other vasodilator
drugs like hydralazine and beta blockers.
A multi-disciplinary team approach (cardiologist,
obstetrician, anaesthesiologist, neonatologist and intensive
care physician) is needed for the management of patients
with peripartum cardiomyopathy. Safe delivery of the
foetus by vaginal delivery in mildly symptomatic patients
is preferred while caesarean section may be needed in sick
patients.

Postpartum management depends on the presentation.
Acute Heart failure management includes the use
of diuretics, inotropes, non invasive ventilation and
Bromocriptine. In patients developing refractory Heart
failure, LV assist devices and Implantable Cardioverted
Defibrillator devices have been recommended to improve
outcomes.

Bromocriptine has shown good response by its
antagonist action against Prolactin secretion. Multiple
studies have confirmed this beneficial outcome in patients
with peripartum cardiomyopathy40,41. The current
management of patients is the BOARD (Bromocriptine,
Oral heart failure therapies, Anticoagulation, vasoRelaxing
agents, and Diuretics) regime42.

Long Term Outcomes

The risk of peripartum cardiomyopathy increases with
increasing parity and outcomes in subsequent pregnancies
was poor43. It is necessary to identify high risk patients
especially those who do not recover LV function and advise
them about contraceptive methods which reduces the
morbidity and mortality.
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