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Abstract

Purpose: Peripartum cardiomyopathy is a rare life-threatening cardiomyopathy of unknown 
etiology with signiϐicant maternal morbidity and mortality. It causes heart failure due to left 
ventricular systolic dysfunction with or without left ventricular dilatation in the last month of 
pregnancy up to 5 months postpartum in previously healthy women. We aimed to determine short-
term outcomes of peripartum cardiomyopathy clinically as well as in terms of left ventricular systolic 
function and to study the clinical proϐile and associated risk factors.

Patients and methods: A prospective observational study was carried out in the Department 
of Cardiology of Manmohan Cardiothoracic Vascular and Transplant Center, Institute of Medicine, 
Kathmandu, Nepal, from July 2018 to January 2022. All the patients with peripartum cardiomyopathy 
who presented to the department of cardiology were enrolled in the study and re-evaluated with 
echocardiography at 6 months.

Results: A total of 68 women met the inclusion criteria. The mean age was 28.38 ± 5.5 years 
(range 19 to 44 years). The most common clinical presentation was dyspnea followed by lower 
limb edema. Six (8.8%) patients presented during the last month of pregnancy whereas 62 
(91.2%) patients presented in the postpartum period. The mean left ventricular ejection fraction 
on presentation was 30.01 ± 8.54. A full recovery was observed among 60.29% at 6 months. The 
mortality rate was 4.41%.

Conclusion: Timely diagnosis and management of peripartum cardiomyopathy with standard 
therapy for heart failure leads to better recovery of left ventricular systolic function.

clinical course with a high possibility for complete recovery 
but has a tendency to revert in succeeding pregnancies or 
even surviving with heart failure or mortality [3].

The incidence of PPCM is highly variable with geographic 
variation. The incidence in the United States ranges from 1 
in 3000 to 4000 live births [3]. The incidence in Africa and 
Asia is around 1 in 1000 live births. But certain areas such as 
Haiti show an incidence of 1 in 300 live births and in Nigeria, 
the incidence has been reported as high as 1 in 100 live births 
[4]. The etiology of PPCM though not fully understood, few 
suggested pathophysiological mechanisms are nutritional 
deϐiciencies, viral myocarditis and autoimmune processes, 

Introduction
Peripartum cardiomyopathy (PPCM) is a rare life-

threatening cardiomyopathy of unknown etiology that occurs 
in the peripartum period in previously healthy women. It is 
a diagnosis of exclusion though multiple mechanisms have 
been considered [1]. The European Society of Cardiology’s 
(ESC) working group on PPCM deϐined it as cardiomyopathy 
with a decreased left ventricular ejection fraction (LVEF 
usually 45%), manifesting as heart failure toward the end 
of pregnancy or in the months after delivery, typically in the 
last month of pregnancy and up to 5 months postpartum in a 
woman without structural heart disease [1,2]. It has a rapid 
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and prolactin, 16 kDa prolactin, and Cathepsin D hypothesis 
[5–8]. The associated risk factors include African ancestry, 
older maternal age, multi-gestational pregnancy, multigravida 
or parity, pre-eclampsia, hypertension, use of tocolysis, and 
low socioeconomic condition [9-11].

In this study, we aimed to determine short-term outcomes 
of peripartum cardiomyopathy clinically as well as in terms 
of left ventricular systolic function and to study the clinical 
proϐile and associated risk factors.

Materials and method
Study design

A prospective observational study was carried out in 
the Department of Cardiology, Manmohan Cardiothoracic 
Vascular and Transplant Center, Institute of Medicine, 
Kathmandu, Nepal, from July 2018 to January 2022. 

Study population

Patients with peripartum cardiomyopathy fulϐilling pre-
deϐined inclusion criteria who presented to the Department of 
Cardiology were enrolled in the study. 

Sample size

The inclusion criteria included the patients with LV ejection 
fraction of less than 45% with or without left ventricular 
dilatation with no other obvious cause of LV dysfunction in 
the last month of pregnancy or 5 months postpartum. The 
preexisting LV dysfunction before or early during pregnancy, 
LV dysfunction due to thyrotoxicosis, valvular heart disease, 
coronary artery disease, alcohol abuse, or any other likely 
attributable causes were excluded. In addition, patients with 
inadequate data of interest, history of COVID-19 myocarditis, 
or active COVID-19 infection at the time of enrollment in the 
study were excluded. All the eligible patients during the study 
period (July 2018 to January 2022) were considered and a 
total of 68 women with peripartum cardiomyopathy were 
included in this study.

Data collection and statistical analysis

The demographic and clinical parameters were recorded 
along with twelve-lead electrocardiography (ECG) and 
transthoracic echocardiography. LVEF was calculated by 
M-mode or Simpson’s method at the time of enrollment. The 
left ventricular end-diastolic dimension (LVEDD) was taken 
in parasternal long-axis view. Other cardiac chambers were 
also evaluated. The LA dimension of more than 40 mm was 
considered to be dilated. The LV function was considered 
normal if above 50%, mild dysfunction if 40% to 49%, 
moderate dysfunction if 30% to 39%, and severe LV systolic 
dysfunction if LVEF was less than 30% according to the 
American College of Cardiology (ACC). The LV is said to be 
dilated if LVEDD is > 52 mm. The echocardiography ϐindings 
repeated at 3 months and subsequently at 6 months to evaluate 

the LV systolic function were also evaluated. Early recovery 
is deϐined as the recovery that occurs within 6 months. 
An LVEF of greater than 50% was considered to indicate 
complete recovery, while an ejection fraction of less than 
50% indicated recovery with a decreased ejection fraction. 
All patients received the guideline-recommended evidence-
based standard medical treatment for heart failure which 
was appropriate in antepartum and postpartum settings. 
Statistical Package for Social Sciences version 21.0 was used 
for statistical analysis. Standard descriptive statistics were 
used to describe the data. Categorical variables were reported 
as frequency (percentages) whereas the continuous variables 
were reported as mean ± standard deviation. Multivariate 
regression analysis was performed to identify independent 
patient factors that were associated with recovery, along with 
their adjusted Odds ratios (aOR). P < 0.05 was considered to 
be statistically signiϐicant.

Ethical approval

The ethical approval was obtained from the Institutional 
Review Committee of the hospital with an ethical approval 
number of 12(6-11)E2/77/78 prior to the commencement 
of the study and has been conducted in accordance with the 
declaration of Helsinki. 

Results
A total of 77 women with peripartum cardiomyopathy 

were identiϐied during the study period. Nine women 
were excluded from the study as two had co-existing 
hyperthyroidism (due to concern of causing bias for LV 
dysfunction), four did not come for follow-up after discharge, 
and three patients were doubtful of their pre-existing left 
ventricular dysfunction. A total of 68 women met the inclusion 
criteria. Demographic and basic characteristics are shown in 
(Table 1). The mean age was 28.38 ± 5.5 years (range 19 to 
44 years). 

Dyspnea and lower limb swelling were the most common 
clinical presentations. Few patients had additional clinical 
features given in (Table 2). Six (8.8%) patients presented 
during the last month of pregnancy whereas 62 (91.2%) 
patients presented in the postpartum period. The mean day at 
presentation is 23.74 days (range 1 to 90 days).

Table 1: Baseline characteristics of PPCM patients.
Baseline characteristics

Mean Age (years) 28.38 ± 5.5
Primipara 48(70.59%)
Multipara 20(29.41%)

Multiple pregnancies 3(4.41%)
Preeclampsia 4(5.88%)

Pregnancy induced HTN 11(16.18%)
Diabetes mellitus 4(5.88%)

Past history of PPCM 2(2.94%)
Mean parity 1.39 ± 0.81
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patients received beta-blockers, 6 (8.82%) patients received 
digoxin, 4 (5.89%) patients received bromocriptine (only in 
those who had a stillbirth and intrauterine fetal death), 14 
(20.6%) patients received oral anticoagulant, 11 (16.18%) 
patients received inotropes and 4 (5.88%) patients were kept 
under mechanical ventilation. About 7 (10.29%) patients left 
medications after the initial 3 months of follow-up, mostly 
due to the inaccessibility of medicines/ϐinancial constraints 
in the rural area where they reside. Among those who left 
medications, 5 patients (71.43%) had good recovery.

Discussion
Peripartum cardiomyopathy is a form of idiopathic 

cardiomyopathy associated with the pregnancy state. In this 
study, we studied the clinical and echocardiographic proϐile 
of PPCM patients and followed the patients at 3 months and 6 
months to observe the recovery rate in left ventricular systolic 
function with standard heart failure therapy. 

Compared to the antepartum or peripartum periods, the 
postpartum period exhibited the majority of PPCM diagnoses. 
This can be the result of underreporting or a failure to 
diagnose PPCM related to a few symptoms previously. 
However similar ϐindings were observed in other studies as 
well [12]. The identiϐied risk factors in the Western population 
are twin gestation, multiparity, advanced maternal age, and 
preeclampsia [13,14]. In our study the mean maternal age was 
28.38 ± 5.5 years (range 19 to 44 years) and the majority of 
them were young primigravidae. Although PPCM appears to 
be more common in older women with high parity, it’s crucial 
to bear in mind that 24% - 37% of cases may occur in young 
primigravid patients [8,14–16]. 

Among 14 patients (20.6%) who had thromboembolism, 
thrombosis was seen in arteries or veins. There were embolic 
events such as pulmonary embolism in 2 patients (2.9%), 
ischemic stroke in 5 patients (7.4%), and transient ischemic 
attack (TIA) in 2 patients (2.9%). There was one patient (1.5%) 
with cortical venous thrombosis (right transverse, sigmoid 
sinuses), one (1.5%) with SMA thrombosis (mesenteric 
ischemia), right profunda femoris artery thrombosis, bilateral 
popliteal artery thrombosis, bilateral renal infarct and three 
(4.4%) with internal jugular vein thrombosis (Figure 1).

The mean left ventricular ejection fraction on presentation 
was 30.01 ± 8.54, at 3 months it was 42.38 ± 10.19 and at 6 
months it was 50.28 ± 11.31. The majority of patients had severe 
LV systolic dysfunction i.e. 41 (60.29%) at presentation. At 3 
months, the majority had moderate LV systolic dysfunction 
i.e. 21 (32.30%) and at 6 months, the majority had recovered 
left ventricular ejection fraction (Table 3). Only 29 patients 
(42.65%) had dilated left ventricle and 25 patients (36.76%) 
had dilated left atrium on presentation. The left ventricular 
clot was present in 6 patients (8.82%).

The majority of patients had normal vaginal delivery 
i.e. 42 (61.8%), 23 patients (33.8%) had a cesarean section 
which was for obstetric causes, 2 patients (2.9%) had forceps 
delivery and 1 patient (1.5%) had vacuum delivery. There 
was a stillbirth of 3 patients and intrauterine fetal death of 
2 patients. The mortality rate was 3 (4.41%). Two patients 
died during hospital admission due to cardiogenic shock and 
intractable heart failure and 1 patient died within 2 weeks of 
discharge from hospital. All of the three had severe LV systolic 
dysfunction at baseline. The full recovery was seen in 60.29% 
at 6 months.

Upon multivariate regression analysis, the signiϐicant 
independent predictors of recovery were found to be age [aOR 
(95% CI): 1.16 (1.02 – 1.32, p = 0.02), presence of hypertension 
[aOR (95% CI): 0.20 (0.05 – 0.80), P = 0.02] and presence of LV 
dilatation [aOR (95% CI): 0.25 (0.07 – 0.90), p = 0.03). Baseline 
LVEF and multiparity were not found to be independent 
predictors of recovery. The presence of hypertension and LV 
dilatation was associated with decreased odds of recovery, 
a decrease of 80% and 75% respectively compared to those 
who did not have hypertension and LV dilatation.

Among 68 patients, all of them received diuretics initially, 
52 (76.47%) patients received ACEI/ARB, 54 (79.41%) 

Table 2: Presenting symptoms of PPCM patients.
Symptoms No. of patients (%)

Dyspnea 68(100%)
Orthopnea 40(58.8%)

Paroxysmal nocturnal dyspnea 24(35.3%)
Lower Limbs swelling 42(61.8%)

Palpitation 22(32.4%)
Hemoptysis 4(5.9%)

Cardiogenic shock 5(7.4%)
Thromboembolism 14(20.6%)

Figure 1: Thrombosis and embolic phenomenon in PPCM patients.

Table 3: Left ventricular systolic function of PPCM patients.
LV systolic function On presentation 3 months 6 months

Severe LVSD 41(60.29%) 6(9.23%) 3(4.62%)
Mod LVSD 23(33.82%) 21(32.30%) 5(7.69%)
Mild LVSD 4(5.89%) 14(21.55%) 16(26.15%)
Recovered 24(35.29%) 41(60.29%)

Mean LVEF (%) 30.01±8.54 42.38±10.19 50.28 ± 11.31
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PPCM in the South Asian population is seen among 
younger age groups. This could be explained by an earlier 
age at the time of marriage and subsequent pregnancy [17]. 
The mean parity was 1.39 ± 0.81 where multiparity used 
to be the traditional risk factor for PPCM [18]. There were 
only 3 (4.41%) patients with twin pregnancies in this study. 
Preeclampsia was seen in 4 (5.88%) and pregnancy-induced 
hypertension in 11 (16.18%) unlike previous studies where 
hypertension was the most common comorbidity [19]. 

The common clinical presentations observed were 
dyspnea and peripheral edema in our study. Twelve (17.6%) 
had thromboembolic events. Few cases have been reported 
where patients with PPCM presented with thromboembolic 
events as the initial manifestation [20,21]. However, 
there was no mortality in the patients with documented 
thromboembolic events, unlike a study where it directly 
caused death in patients with PPCM within 3 months of follow-
up [22]. As a result of the associated hypercoagulable state, 
venous stasis, and diffuse vascular injury, PPCM is one of the 
established clinical causes of thrombo-embolic phenomena 
in young women [23]. In the Peripartum Cardiomyopathy 
in Nigeria (PEACE) registry, an intra-cardiac thrombus on 
echocardiography was found in about 6.4% of PPCM patients 
[24]. In our study, the left ventricular clot was present in 
8.82% of patients. The LV thrombus has been found on initial 
echocardiography in 10% to 17% of patients in a study. Several 
reports have shown severe thromboembolic events, including 
embolization to the coronary, pulmonary, peripheral, and 
cerebral arteries in this condition [11]. Numerous factors, 
including the hypercoagulable state of pregnancy, LV 
dilatation and dysfunction, endothelial damage, venous stasis, 
and prolonged bed rest following instrumental births or 
cesarean sections, may contribute to the increased incidence 
of thromboembolism [25]. The mean left ventricular ejection 
fraction on presentation was 30.01% ± 8.54%. The majority 
of patients had severe LV systolic dysfunction (60.29%) 
at presentation. Only 42.65% of patients had dilated left 
ventricles at presentation.

The outcomes are variable, women may have a complete 
recovery, persistent myocardial dysfunction, HF, or rapid 
deterioration [5]. In our study, the recovery in left ventricular 
systolic function was 35.29% in 3 months and 60.29% in 
6 months of follow-up. The recovery rates are variable in 
different studies. A multicenter study conducted in the United 
States showed that 71% of the women recovered LVEF to > 
50%, and only 13% experienced severe episodes or chronic 
cardiomyopathy with EF <35% in one year [26]. In many 
of the African studies, only 21% to 46% of the patients had 
complete recovery of LV function at six months of follow-
up and the majority of patients did not achieve complete 
recovery of LV function [22,27,28]. In a study done in India, 
about 61% of patients had full LV functional recovery at the 
end of 6 months after PPCM diagnosis [29]. 36% had complete 
recovery of LVEF at 3 months in a study done in the eastern 

part of Nepal [30]. The earlier studies suggested that recovery 
frequently occurs within the ϐirst 6 months [10,11] but studies 
with longer follow-up found that delayed recovery is possible, 
even several years after diagnosis [14,27,31,32]. Among the 
study patients, 2 (2.94%) had a past history of peripartum 
cardiomyopathy, one of whom recovered and the other one 
had persistent LV systolic dysfunction at 6 months. The exact 
mechanism behind myocardial recovery in PPCM is not fully 
understood, and factors inϐluencing myocardial recovery in 
PPCM remain an active area of research. However, several 
hypotheses have been proposed. Some researchers believe 
that elevated levels of prolactin during pregnancy may 
contribute to the development of PPCM, which decreases 
after delivery and might facilitate myocardial recovery [33]. 
Another theory suggests that an imbalance in angiogenic 
factors, such as vascular endothelial growth factor (VEGF) 
and soluble fms-like tyrosine kinase-1 (sFlt-1), may play a 
role in the pathogenesis of PPCM. Restoration of this balance 
postpartum may promote myocardial recovery. Some believe 
that the heart has intrinsic mechanisms for repair and 
remodeling that might be activated post-delivery, leading to 
the improvement of myocardial function. Genetic factors and 
treatments with medications might contribute to myocardial 
recovery in some patients. It is important to note that while 
some women with PPCM experience complete recovery of 
myocardial function, others may have persistent cardiac 
dysfunction or even progress to end-stage heart failure 
requiring advanced therapies [34–36].

The mortality rate in our study was 4.41%. The reported 
mortality rates linked to PPCM in the US have ranged widely 
between 0% and 19%. Signiϐicant discrepancies in the reports 
are likely caused by different patient groups, therapies, and 
possible reporting bias [25]. Regarding the timing of the 
mortality, Goland, et al. revealed that most of them died either 
suddenly (38%) or due to progressive heart failure (45%), 
18% of deaths occurred within one week, and 87% within 6 
months of diagnosis [37]. Women with baseline LVEF ≤ 25% 
and those whose diagnosis of PPCM was delayed, were shown 
to have greater mortality rates. Studies on PPCM found that 
advanced mother age, higher parity, postpartum timing, and 
a history of hypertension were predictors of worse outcomes. 
About 61% of patients had full LV functional recovery at 6 
months following PPCM diagnosis, with a 4.7% death rate in a 
few studies [9,29], whereas in another study of India mortality 
was 6% [17].

In this study, we found that the presence of hypertension 
and LV dilatation decreased the chances of recovery. A study 
by Goland et al., found LVEF > 30% and LV end-diastolic 
dimension <55 mm to be signiϐicantly related to LV recovery 
among patients with PPCM, suggesting a relationship between 
the severity of initial myocardial insult and recovery [38]. 
However, although the LVEDD <55 mm showed better 
recovery, the baseline LVEF at presentation and multiparity 
were not found to be independent predictors of recovery.
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In our study, most of the patients received guidelines 
directed to standard heart failure therapy (ACEI/ARBs and 
beta-blockers). The difference in choice of heart failure 
medication depended on underlying patients’ comorbidities 
and drug contraindications, e.g., no ACEIs/ARBs for those 
who developed renal impairment and had hyperkalemia, 
no beta-blockers for hypotension or bradycardia, digoxin 
for those patients who couldn’t tolerate beta-blockers, and 
bromocriptine to patients with stillbirth and intrauterine 
fetal death as it couldn’t be used for breastfeeding mothers. 
The oral anticoagulant was used in only those patients with 
thromboembolic phenomenon. About 10.29% left medications 
after the initial 3 months of follow-up. Among those who left 
medications, the majority had a good recovery. 

It’s unclear how standard heart failure treatment and 
recovery are related. The rate of recovery before the advent of 
contemporary heart failure therapy was comparable to rates 
reported in recent trials using optimal heart failure treatment 
[39,40], and early recovery frequently occurred prior to the up-
titration of medications to optimal therapeutic levels [11,25]. 
However, early initiation of optimal anti-failure therapy and 
strong adherence leads to favorable clinical outcomes [28]. 

Limitations

There are a few limitations to this study. This was a single-
center study with a small sample population and short-term 
follow-up that may affect the generalizability and validity of 
this study. Long-term follow-up is imperative to cast more 
light on the natural history of treated PPCM patients.

Conclusion
Peripartum cardiomyopathy is a rare but lethal disease 

about which little is known. In the Nepalese population, 
PPCM was common in young primigravidae with most of the 
recovery occurring in 6 months post-delivery. The presence 
of hypertension and LV dilation decreased the chance of 
recovery and those with severe decline in LVEF had greater 
mortality. Timely diagnosis and early management with 
standard therapy for heart failure are utmost for favorable 
outcomes.

Consent: Written informed consent was taken from all the 
patients/patients’ parties before the start of this study.
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