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The variable clinical course of peripartum cardiomyopathy
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Jiri Vitoveca

Background. In Europe, peripartum cardiomyopathy (PPCM) is a rare disorder, often difficult to diagnose and it has 
a variable clinical course. The aim of this report was to describe and discuss the individual variability of this disorder 
and its management. 
Patients and Methods. Three cases of PPCM manifesting as severe heart failure are compared. Common was the 
presence of myocardial inflammation detected by endomyocardial biopsy. Different were treatment methods and 
clinical course. Modern therapeutic concepts such as immunosuppressive therapy and bromocriptin administration 
are discussed, as well as non-pharmacological approaches.
Conclusion. In the differential diagnostics of dyspnea associated with pregnancy and childbirth, PPCM should be 
considered. The potentially severe course of the disease requires hospitalization with the possibility of comprehensive 
heart failure treatment, including non-pharmacological approaches such as device therapy and heart transplantation.
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INTRODUCTION

Peripartum cardiomyopathy (PPCM) is a disorder 
with no clear cause, characterized by systolic dysfunc-
tion of the left ventricle (LV) that appears toward the 
end of pregnancy or during the first months postpartum 
in women without any previous history of heart failure. 
This definition was published as a position statement of 
the Heart Failure Association of the European Society 
of Cardiology Working Group on peripartum cardiomy-
opathy in 2010, and is more general than some earlier 
definitions1. A previous definition defined the period of 
PPCM onset more specifically as within the last month 
before and the first 5 months after birth2. In the new 
definition, left ventricular dilatation is not a condition 
for the diagnosis, and systolic dysfunction is interpreted 
more flexibly – left ventricle ejection fraction (LVEF) 
should be nearly always below 45%. It is emphasized that 
PPCM is a diagnosis of exclusion and it is always neces-
sary to exclude other possible causes of heart failure that 
may occur in the peripartum period (congenital heart 
disease, primary valvulopathy, coronary artery disease, 
or other pre-existing heart diseases). The diagnosis is usu-
ally (around 80% of cases) determined after the birth; it 
is seen less frequently toward the end of pregnancy1,3,4. 

The first descriptions of heart failure associated with 
pregnancy appeared in the 19th century. The term pe-
ripartum cardiomyopathy was used for the first time by 
Demakis in 1971 (ref.3). The incidence of PPCM in the 
U.S. is estimated at 1: 2000-4000 live births, and is clearly 
more common among African-Americans1,3,5. 

PPCM is included in non-genetic and non-familial 
forms of dilated cardiomyopathies according to the 
European Society of Cardiology and the American Heart 
Association classifications6,7. Despite this, it has been 
observed that PPCM is seen more frequently in some 
families and frequently occurs in women with a higher 
familial incidence of dilated cardiomyopathy (DCM). 
This suggests that PPCM could be part of wider DCM-
like-disorder group8,9.

The contributing risk factors leading to PPCM in-
clude race with a clearly higher incidence and more se-
vere course in afro-american women, higher maternal age, 
multiple pregnancies, obesity, preeclampsia, hypertension, 
diabetes, infection, and prolonged use of beta-agonist to-
colytics. A familial clustering of PPCM was recently de-
scribed; however, according to Elkayam et al, the number 
of previous pregnancies has not been demonstrated as a 
risk9-11.

The clinical course of PPCM corresponds to the pres-
ence of systolic heart failure and is dominated by exertion-
al dyspnea or even resting symptoms, often with a picture 
of paroxysmal nocturnal dyspnea, fatigue, swelling, and 
weakness. The fact that many of these symptoms could 
be observed in a significant number of pregnant women 
without heart failure, especially in the late stages of preg-
nancy, can lead to the underestimation of symptoms. The 
possible presence of PPCM should be considered in terms 
of the strikingly rapid development of symptoms, as well 
as their intensity. The examination may reveal significant 
jugular venous dilation, hepatomegaly, edema, pulmonary 
crackles, gallop, and systolic murmur at the apex10.
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The most important method for determining diagnosis 
is echocardiography. This examination shows dysfunction 
and possibly dilatation of the LV. Cardiac magnetic reso-
nance imaging (MRI) is also very useful, as it can assess 
LV function and detect the presence of inflammation in 
the myocardium (myocarditis). In this case, endomyocar-
dial biopsy (EMB), which is currently the gold standard 
for myocarditis diagnosis12-14, should be considered and 
eventually performed. Electrocardiography (ECG) is not 
very useful for PPCM diagnosis, due to the nonspecific 
changes accompanying this disorder. 

PPCM prognosis remains serious, with 6-month mor-
tality rate ranging between 10-20%, and 2-year mortality 
around 30%. Mortality varies geographically and espe-
cially among different ethnic groups9.

Normalization of LV systolic function takes place in 
23-41% of diagnosed patients, and according to some au-
thors in as many as half of the patients at the 6-month 
follow-up visit15. In the U.S., about 10% of patients un-
dergo heart transplantation. Very low LVEF (below 30%), 
as well as LV dilatation (end-diastolic LV dimension more 
than 60 mm), are associated with a significantly higher 
risk of persistent left ventricular dysfunction1,9,10.

CLINICAL CASE 1 

A 24 year old women presented with severe shortness 
of breath at the 32nd week of pregnancy. This was her first 
and multiple pregnancy (twins). Dyspnea was discovered 
about 2 weeks after viral infection and quickly progressed 
to resting and nocturnal dyspnea. Echocardiographic ex-
amination showed severe LV dysfunction (LVEF 15%) 
with significant LV dilatation (diastolic diameter 72 mm). 
After stabilization with intravenous diuretic therapy and 
inotropic circulation support (dobutamine), a Cesarean 
section was performed in the 34th week of pregnancy. 
Both children were born healthy. Despite a complex treat-
ment for heart failure (angiotensin converting enzyme 
inhibitors, diuretics, spironolactone, and levosimendan), 
the mother had a severe acute heart failure bordering on 

cardiogenic shock. She was transferred to our department, 
on admission with hypotension and sinus tachycardia; 
a chest X-ray indicated congestion and dilatation of the 
cardiac shadow. A control echocardiographic examina-
tion demonstrated continuous LV dysfunction; MRI con-
firmed this finding and showed possible inflammatory 
changes in the LV myocardium. EMB was performed; the 
samples had elevated numbers of infiltrating leukocytes 
(LCA+ cells) and T-lymphocytes (CD3+ cells): 27 LCA+ 
cells/mm2 and 8 CD3+ cells/mm2 (Fig. 1). Polymerase 
chain reaction (PCR) method demonstrated no viral ge-
nome in the myocardium. We diagnostically concluded 
peripartum cardiomyopathy on the basis of myocarditis. 

In light of the unimproved clinical status and the echo-
cardiographic findings, immunosuppressive therapy (aza-
thioprine + prednisone combination) was initiated. The 
patient's situation was gradually stabilized, and her ther-
apy was converted to oral medication. Echocardiographic 
control 3 months after the definitive diagnosis (at the 
end of immunosuppressive therapy) showed only a slight 
improvement (LVEF increased to 20-25%, persistent LV 
dilatation). 

A control EMB was repeated 6 months after the initial 
one. The result showed a resolved inflammation with a 
decline in the number of infiltrating cells (8 LCA+ cells/
mm2 and 0 CD3+ cells/mm2, see Fig. 2), but without 
major changes in LV function or morphology. A cardio-
verter defibrillator (ICD) was subsequently implanted 
as a primary prevention of sudden cardiac death, due to 
the narrow QRS complexes and the absence of contrac-
tion asynchrony without resynchronization function. The 
patient was followed as a potential candidate for heart 
transplantation, clinically in NYHA functional class III. 
Gradual progression of fatigue was observed one year 
after delivery, with decreased exercise tolerance and 
increased breathlessness. A right heart catheterization 
control revealed significant reduction in cardiac output 
and rise in mean pulmonary artery and wedge pressures, 
further elevation of transpulmonary gradient (TPG) and 
pulmonary vascular resistance (PVR) with good response 
to the vasodilator test. An echocardiographic examina-

Fig. 1. LCA+ cells significant inflammatory infiltration. Fig. 2. LCA+ cells nonsignificant residual inflammatory infil-
tration.



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2014 Mar; 158(1):92-97.

94

tion showed dysfunction and dilatation of LV, with EF 
20%, with more pronounced mitral regurgitation, right 
ventricle (RV) dilatation, and pulmonary hypertension 
than in the previous examinations. The patient was indi-
cated for heart transplantation and put on a waiting list. 

CLINICAL CASE 2 

A 37 year old woman in the 36th week of her second 
pregnancy (1 fetus) experienced a respiratory tract infec-
tion treated with orally administered antibiotics. After 
temporary improvement, repeated worsening of breath-
lessness with shading in the pulmonary parenchyma on 
X-ray was diagnosed as bronchopneumonia. The patient 
was hospitalized for intravenous antibiotic treatment. On 
the third day after admission to the pneumology depart-
ment, the patient observed the absence of fetal move-
ments. An immediate gynecological inspection noted 
fetal death; the fetus was subsequently delivered per vias 
naturales. After discharge from the hospital, the patient 
was stable for one week, but then experienced increased 
shortness of breath and weakness. Computed tomography 
angiography (CTA) was performed to explore suspected 
pulmonary embolism, but this diagnosis was excluded as 
the cause of difficulties. Echocardiography was indicat-
ed due to ongoing resting dyspnea, hyposaturation, and 
tachycardia. Severe LV dysfunction without dilatation was 
revealed (diastolic diameter 42 mm, LVEF around 20%). 
Pharmacological treatment for heart failure was initiated 
and transfer to our department was arranged. An echo-
cardiographic control 2 weeks after the introduction of 
treatment showed only a slight improvement in LV func-
tion with EF 30%, without dilatation of both ventricles. 
EMB was performed, with a finding of significant inflam-
matory infiltration in the myocardium (25 LCA+ cells/
mm2, 14 CD3+ cells/mm2). The presence of parvovirus 
B19 (PVB19) in the myocardium was detected by PCR 
method. The diagnostic conclusion was peripartum car-
diomyopathy on the basis of myocarditis.

Due to the presence of a viral genome in the myo-
cardium, immunosuppressive therapy was not indicated 
and standard heart failure treatment was continued. The 
patient was released in a clinically stable state (NYHA 
functional class II) for ambulatory care. Significant im-
provement in LV function to EF 50% was demonstrated 
at the 3-month follow-up visit. 

A previously-scheduled control EMB at the 6-month 
follow-up visit showed a significant regression of inflam-
mation to below-the-limit cell numbers (10 LCA+ cells/
mm2, 3 CD3+ cells/mm2). A normal echocardiographic 
finding was seen one year after the beginning of the dis-
order, LVEF was around 60%, and the patient was subjec-
tively without health complaints.

CLINICAL CASE 3 

A 34 year old woman in the first month after a second 
uncomplicated pregnancy completed by the spontaneous 

birth of her second child observed gradually increasing 
inefficiency, fatigue, and shortness of breath. In the 4th 
month after the birth, the symptoms had progressed to 
resting breathlessness, only just at that point she visited 
her physician. She was sent to the hospital. CTA excluded 
pulmonary embolism, echocardiography captured heart 
failure with severe LV dysfunction, EF close 20%, and 
LV dilatation with diastolic diameter 65 mm. Lactation 
was suppressed with 14 days bromocriptine administra-
tion, and standard heart failure treatment was introduced. 
At that time, an MRI revealed multiple patchy deposits 
of late gadolinium enhancement, which corresponded to 
a possible inflammatory involvement of LV walls. The 
clinical status was stabilized at NYHA class II, some 
improvement in LV function was seen (LVEF 30-35%). 
EMB was recommended; marked inflammatory infiltra-
tion was detected in myocardial samples (31 LCA+ cells/
mm2, 15 CD3+ cells/mm2), PCR method did not detect 
any genome of potential etiological agents in the myocar-
dium. The case was diagnosed as PPCM on the basis of 
myocarditis.

Three months of immunosuppressive therapy (predni-
sone + azathioprine) was initiated. An echocardiographic 
control after this treatment showed no improvement, 
with LVEF of 30% and a slight progression of LV dilata-
tion. The patient was clinically stable in NYHA class II. 
Over the next 3 months (6 months after diagnosis), a 
control EMB showed a decline in inflammatory infiltra-
tion, but still meeting the criteria for ongoing myocardi-
tis with signs of healing (16 LCA+ cells/mm2, 8 CD3+ 
cells/mm2), LVEF at the time was 35-40%, NYHA I-II. 
At the next follow-up visit 12 months after diagnosis, de-
terioration in clinical status (NYHA II-III) was noted, 
accompanied by worsening of echocardiographic find-
ings. LVEF dropped to 30%, with persistent dilatation of 
both ventricles (Fig. 3). Another EMB was not indicated, 
the pharmacological treatment of heart failure was opti-
mized. During Holter ECG monitoring were captured a 

Fig. 3. Echocardiographic finding.
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few runs of nonsustained ventricular tachycardia up to 10 
QRS complexes. A biventricular ICD implantation was 
strongly recommended (LBBB, QRS width 130 ms), but 
was repeatedly refused by the patient. Eight weeks later, 
she died suddenly during sleep.

DISCUSSION

In Europe, PPCM is a rare disease although data spe-
cifically from this region are lacking. Most of the informa-
tion we have is from the U.S.and South Africa. 

The PPCM cases presented here show some common 
features of the disorder, but also some differences. Most 
cases manifest in the postpartum period. It is interest-
ing that the patient (case 1) diagnosed during pregnancy 
would not have met the older diagnostic criteria because 
the symptoms began before the last month of pregnancy. 
The worsening of a pre-existing heart disease, most likely 
dilated cardiomyopathy (DCM), should be considered in 
the differential diagnosis for this case. This deterioration 
of pre-existing DCM, however, is usually seen a bit earlier 
in the pregnancy, most often in the second trimester when 
the greatest hemodynamic load is present10. However, the 
previous history of viral infection and the biopsy finding 
of significant inflammatory cell infiltration (myocarditis) 
somewhat contradict this theory.

Although the etiology of PPCM is still not clear, 
myocarditis is one of the longest and most suspected 
causes4,16-18. Indeed, the presence of myocarditis was a 
common feature of all three cases. As early as the late 
1960s, a mouse model demonstrated that pregnant ani-
mals have a higher susceptibility to viral infection and 
that viruses replicate more in the myocardium of pregnant 
animals10. Similarly, hormone-dependent immunological 
changes were found in pregnant women that may lead 
to increased susceptibility to viruses and to more severe 
courses of such infections17.

Cardiotropic viruses are the most typical cause of 
“common” myocarditis in non-pregnant individuals. 
Several studies have been conducted in which EMBs 
were performed on women with PPCM in the past, and 
myocardial inflammation was detected in a wide range of 
them (8.8-78%). The highest incidence of myocarditis was 
captured in a study by Midei et al, who performed EMBs 
on 18 patients with severe LV dysfunction (mean LVEF 
22%) over a 5-year period18. These EMBs were evaluated 
according to Dallas criteria (i.e., only histologically), 
which have a much lower sensitivity than the immuno-
histological evaluations used today. Yet almost 80% of the 
affected women in this study had evidence of myocardi-
tis. As in studies of common myocarditis, patients with 
PPCM had high titers of auto-antibodies against a number 
of myocardial antigens, as well as increased levels of pro-
inflammatory cytokines showing the abnormal immune 
and inflammatory response in these patients10,16.

The second clinical case in our study confirms the 
above-mentioned experience that in patients without sig-
nificant LV dilatation at the beginning there is a better 
chance of LV function restoration. Also, early improve-

ment in LV function is a positive indicator of favorable 
conditions in the future. This is not entirely confirmed 
by the third case in our study, when echocardiographic 
variations progressing to recurrent LV dysfunction were 
found after initial improvement. In this case, however, 
LV dilatation was present at diagnosis, unlike the second 
case. The first and third patients, in accordance with the 
EMB results, were treated with immunosuppressive com-
bination therapy. In addition to the studies published by 
Midei18 and Melvin19 of PPCM patients, the effectiveness 
of such therapy was demonstrated in patients with “non-
pregnancy-associated myocarditis” in two randomized 
trials by Wojnicz20 and Frustaci21. In both of our patients 
treated with immunosuppressive therapy, the number of 
infiltrating inflammatory cells significantly decreased, but 
the effect on the improvement of LV function was not en-
tirely convincing. In the first case, there was only a small 
improvement in systolic function without a reduction in 
the size of LV; in the third case, the effect was initially 
more pronounced, but LV dysfunction later recurred. In 
addition, it must be said that the decline in the number 
of infiltrating cells was also evident in the natural course 
of the disease illustrated in the second case in our study, 
which was not treated with immunosuppressive therapy. 
These results suggest that the effect of immunosuppres-
sive therapy is at least ambiguous.

A current etiopathogenetic theory is the concept of 
increased oxidative stress in pregnancy as the cause of 
the development of PPCM. Oxidative stress is a trigger 
of cathepsin D activation. Cathepsin D is a protease that 
cleaves the nursing-hormone prolactin into the 16 kDa 
prolactin with angiostatic and proapoptotic effects that 
also induces vasoconstriction and damages the function 
of myocytes22. Experimental data from mouse models 
show that the defect in the antioxidant mechanisms can 
lead to the development of PPCM. The role of oxidative 
stress - cathepsin D - prolactin - 16 kDa prolactin cascade 
in the etiology of PPCM is supported by the fact that 
the administration of the dopamine D2-receptor agonist 
bromocriptine, which blocks the production of prolactin, 
leads to the prevention of PPCM in mice22,23.

This therapeutic concept has been tested in the first pi-
lot study in humans, which suggested a possible beneficial 
effect23. The third clinical case in our study was also given 
bromocriptine, but the treatment duration was shorter 
than in the pilot study by Sliwa et al. In the treatment 
of our patient, we observed only a slight improvement 
in echocardiographic findings. One of the key pathways 
where the different pathophysiological mechanisms 
might interact could be apoptosis. In addition to its role 
in oxidative stress-induced myocardial damage, apopto-
sis is thought to participate in inflammatory myocardial 
involvement. Women with PPCM have presented with 
increased levels of markers of apoptosis and inflammation 
(Fas/Apo1, TNF-alpha and CRP) (ref.3).

The data on therapy for PPCM are limited, and evi-
dence for the treatment of this disorder is quite uncertain. 
We transmit the experience from standard systolic heart 
failure therapy to PPCM without confirmation of such 
therapy effect in this special group of patients. Treatment 
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during pregnancy should be modified with regard to 
possible birth defects related to the medication. Before 
delivery, it is necessary to remove angiotensin convert-
ing enzyme inhibitors (ACE-I) and angiotensin receptor 
blockers (ARB) from standard systolic heart failure medi-
cation. They should be replaced with hydralazine, nitrates, 
or their combination. It is advisable to use preferentially 
cardioselective beta-blockers, and low dose diuretics; in 
critical cases dobutamine, dopamine, milrinone, or ni-
trates can be used. ACE-I / ARB, beta blockers, spirono-
lactone, digoxin, diuretics, or anticoagulant therapy can 
be administered even during breast-feeding10.

Besides this “classical” heart failure treatment, experi-
mental and small clinical studies have tested drugs with 
quite optimistic results, but independent confirmation is 
still pending. This includes pentoxifylline, a drug reducing 
the production of TNF-alpha and preventing apoptosis, 
which despite the positive results of one study has not 
spread more widely24.

The previously mentioned drug bromocriptine, a pro-
lactin inhibitor used for years to suppress lactation, is cur-
rently often discussed. Its administration stops oxidative 
stress-induced cleavage of prolactin by protease cathepsin 
D to 16kDa prolactin subfragment, which has angiostatic 
and pro-apoptotic effect and is associated with inflamma-
tory response in vascular endothelium, altered metabo-
lism of myocytes, and impaired myocardial contractility. 
Its effect has been studied with promising results in ani-
mal models and also in a pilot proof-of-concept study of 
20 women23.

The use of immunosuppressive therapy is offered as 
a parallel to studies with inflammatory cardiomyopathy 
in patients with biopsy-proven myocarditis, where a viral 
(or other) genome is not present in the myocardium20,21. 
There are only limited data from patients with PPCM. 
In the above cited study by Midei et al, myocarditis was 
demonstrated in 14 out of 18 patients; 10 of these 14 pa-
tients were treated with immunosuppressive combination 
azathioprine + prednisone. Control echocardiographic ex-
amination after 6-8 weeks showed statistically significant 
improvement in LV function along with decrease of LV 
size, which contrasted with the group without evidence of 
inflammation where no improvement was seen18.

It should be emphasized that any immunosuppressive 
therapy consideration is absolutely dependent on the per-
formance of EMB and the knowledge of its results, includ-
ing immunohistological and molecular genetic testing of 
samples. In cases without proven myocarditis or with the 
presence of pathological agents in the myocardium, such 
treatment cannot be indicated25.

When deciding whether non-pharmacological treat-
ment is indicated, it should be kept in mind that up to 50% 
of patients could improve LV function within 6 months 
from the onset of symptoms15. Restraint should be ap-
plied in the indication of early implantation of an im-
plantable cardioverter defibrillator (ICD) with or without 
resynchronization function (CRT). But as our third case 
showed, too long hesitation, especially in the presence of 
serious result of ECG Holter monitoring, can be fatal. 
Left ventricular or biventricular mechanical circulatory 

support can serve as a “bridge to recovery” or “bridge 
to transplantation” in the cases with most severe heart 
failure. In such situations, heart transplantation should 
be also considered as the last treatment option for re-
fractory heart failure not responding to standard thera-
pies1,9. In our small group of patients with PPCM, one 
patient is currently included on the waiting list for heart 
transplantation and is also treated with ICD at the same 
time. Another patient was indicated for implantation 
of CRT/ ICD in primary prevention of sudden cardiac 
death, but the patient decided to postpone implantation 
for a few more months in the hopes of improvement. 
Unfortunately, she died suddenly, most likely due to ma-
lignant arrhythmias. Discussion about the possibilities 
of further pregnancies is inevitable with this disorder. In 
subsequent pregnancies, women with a history of PPCM 
are at high risk of re-deterioration of LV systolic function 
and recurrence of heart failure symptoms, even patients 
with normalization of LV function in the meantime1,26. 
Persistent LV dysfunctions as well as severe impairment 
from the previous pregnancy (LVEF below 25%) are con-
sidered to be a clear contraindication for further preg-
nancies. Another pregnancy is not recommended, even 
for women who develop significant improvement or even 
normalization of left ventricular function after previous 
PPCM (ref.1,3,4,9,10).

CONCLUSION

PPCM is a disorder with unclear causes and clinical 
course. Despite many recent attempts, there is not yet a 
universal therapeutic approach if such can exist at all. 
As shown in the described cases, the pursuit of targeted 
therapy based on the use of a range of modern diagnos-
tic methods including EMB may not be successful, and 
some patients become candidates for device therapy or 
heart transplantation. In contrast, in a percentage of cases 
the clinical situation and echocardiographic examination 
results improve but we can never be certain this is the 
result of our treatment strategies or whether it is a natural 
course of the disease. Sufficiently robust data providing 
more accurate and more successful treatment for a rare 
disorder like PPCM requires broad-based multicenter ran-
domized trials.
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