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ABSTRACT

Background:  Heart failure in women associated with
pregnancy and the peripartum period is now recognized as a
distinctive form of cardiomyopathy. Its prevalence and
mortality vary in different geographical locations. There is a
paucity of data from our group of the population regarding
peripartum cardiomyopathy hence we conducted the study
to determine the incidence, aetiology of PPCM in our study
group along with treatment and maternal outcomes.

Methods: Patients with any parity and age, which are in their
peripartum period i.e. one month before delivery or within
five months of delivery. Patients presenting with moderate to
severe breathlessness at rest or on exertion with palpitations,
ankle oedema, or with signs and symptoms of heart failure.
Documented systolic dysfunction with the echocardiographic
finding of Ejection fraction of <45% and or Fractional
shortening <30%, absence of another identifiable cause for
the HF.

Results: Overall incidence of PPCM in our institution is 9 per
1000 deliveries. Among n=67 PPCM cases, n=26 patients
(38.80%) developed PPCM during pregnancy and n=41 patients
(61.2%) during postpartum period. The majority of the patients
n=49 cases (73.13%) had severe left ventricular systolic
dysfunction (EF =30%) and n=10 (14.92%) had moderate left
ventricular systolic dysfunction and n=8 had mild LV
dysfunction. There was no significant statistical difference in
the severity of LV dysfunction between primi and multiparous
women.

Conclusion: The main factors are advanced maternal age and
multiparity. Twin pregnancies are also risk factors for the
development of PPCM. Yet another important risk factor was
Pre-eclampsia. There is no single explanation for the
pathogenesis of PPCM that is relevant for all women.
Recognition of symptoms of breathlessness, orthopnea, and
pedal edema in the post-partum period with a history of pre-
eclampsia should arouse a high degree of suspicion.

Keywords: Peripartum Cardiomyopathy [PPCM], Incidence,
Heart failure, cardiomyopathy

INTRODUCTION

Peripartum cardiomyopathy (PPCM) is a rare and
potentially life-threatening form of heart failure affecting
women late in pregnancy or the early puerperium. There is no
single explanation for the pathogenesis of PPCM. It is a
diagnosis of exclusion. A high index of suspicion is required for
the diagnosis, as shortness of breath and pedal oedema are
common in the peripartum period. Peripartum
cardiomyopathy is a distinct form of cardiomyopathy,
associated with high morbidity and mortality, but also with
the possibility of full recovery. Heart failure associated with
pregnancy and the peripartum period was recognized in

the literature as early as the 1800s by Virchow and
others.[1]PPCM was first recognized as a distinctive form of
cardiomyopathy in 1937, when Gouley et al noticed features
of severe heart failure with an atypical and distinct dilated
cardiomyopathy in later months of pregnancy in 7 pregnant

ISSN (P) 2348-1447           ISSN (O) 2338-229X



Spandana et al

59

females, which persisted after delivery.[2] Earlier terms for this
condition include toxic postpartum HF,Meadows’ syndrome,
Zaria syndrome, and postpartum myocarditis.A large
prospective international registry of 411 women from 43
countries has demonstrated that PPCM occurs globally,
affecting women from all ethnicities on all continents.[3]

However, incidence rates vary widely depending on
geographical location.[4-7]Despite many attempts to uncover a
distinct etiology of PPCM, the cause remainsunknown and may
be multifactorial. Experimental research suggests that these
multiple factors result in a common final pathway with
enhanced oxidative stress, cleavage of prolactin to an
angiostatic N-terminal 16 kDa prolactin fragment, and impaired
vascular endothelial growth factor (VEGF) signaling because
of upregulated soluble forms like tyrosine kinase (sFLT1). [8-

10]The precise incidence in India is not known, an incidence of
one case per 1374 live births has been reported from a tertiary
care hospital from South India. [11]This study gains its
importance as there are major discrepancies in the reported
incidence and mortality rates of PPCM, Such discrepancies most
likely arise from the lack of prospective PPCM registries
worldwide, and as a result, optimal treatment strategies and
definitive predictors of left ventricular recovery associated with
PPCM remain unknown and as peripartum cardiomyopathy
seems to affect women in different parts of the world but with
considerable differences in clinical presentation.

Material and methods

This retrospective study was conducted in the
Department of OBGY and Cardiology, Prathima Institute of
Medical Sciences, Karimnagar.Retrospective data were
collected from hospital records from January2015 to October
2018.

Institutional Ethical committee permission was
obtained for the study. Written consent was obtained from all
patients of the study.

Inclusion Criteria:

1. Patients with any parity and age, who are in their peripartum
period i.e. one month before delivery or within five months of
delivery.

2. Patients presenting with moderate to severe breathlessness
at rest or on exertion with palpitations, ankle oedema, or with
signs and symptoms of heart failure.

3. Documented systolic dysfunction with the echocardiographic
finding of

4. • Ejection fraction of <45% and or

5. • Fractional shortening <30%

6. Absence of another identifiable cause for the HF.

Exclusion Criteria:

1. Patients with pre-existing cardiomyopathy(idiopathic dilated
cardiomyopathy,

2. Familial dilated cardiomyopathy or HIV/AIDS
cardiomyopathy).

3. Patients with pre-existing acquired or congenital valvular
heart disease.

4. Patients with pre-existing undetected congenital heart
disease.

5. Patients with diastolic heart failure due to hypertensive heart
disease(Chronic

6. Hypertensive patients).

7. Patients with myocardial infarction secondary to coronary
artery dissection,

8. coronary artery disease, coronary embolus/thrombosis (in
a normal coronary

9. Artery), and coronary artery spasm.

10. Patients with pulmonary embolism/ amniotic fluid
embolism, chronic obstructive

11. airway disease, severe anemia(hemoglobin less than 10 g/
dl), pulmonary artery

12. Hypertension either primary or secondary, thyroid
disorders, septicemia.

13. Patients with normal echocardiography.

Based on the inclusion and exclusion criteria n=67 cases
were taken for study.

1. All the selected patients' detailed history including mode of
delivery, complications, and maternal as well as the fetal
outcome and details of complete physical examination and
data was collected in a pre-designed proforma.

2. Patients’ investigations records which included Complete
blood count, ESR, Fasting Blood sugar, Serum electrolytes, Lipid
profile, Electrocardiography, Echocardiography, HIV serology
was collected.

3. Each patient has followed up examination reports for a
period of 1 year was recorded including her ECG,
echocardiographic and clinical findings.

4. Retrospective data of old cases were collected from hospital
records.

5. Statistical analysis was done using SPSS version 19 – Student
unpaired T-Test

Results:

A total of n=6880 cases were delivered from January 2015 to
October 2018. N=67 PPCM cases were identified among them.
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N=21 PPCM cases were identified out of n=2230 deliveries in
2015. Out of n=2010 deliveries, n=18 cases had PPCM. N=15
PPCM patients were identified among n=1800deliveries in
2017. In 2018, n=840 cases were delivered till October. Among
them, n=13 cases were PPCM. The overall incidence of PPCM
in our institution is 9 per 1000 deliveries. N=53 patients were

of = 30years of age and n=14 was of advanced maternal age(>30
years). The mean age of the younger mothers was 24.36±2.65
and the advanced maternal age group was 32.29±1.38. (P
value<0.001). N=55 cases were primiparous (82.08%) and 12
were multiparous (17.92%) n=2 patients had twin foetuses.

Table 1: Showing the age group and parity of cases with PPCM

Age Groups

20-25

26-30

31-35

Primiparous

31

19

5

Multiparous

1

2

9

Among n=67 PPCM cases, n=26 patients (38.80%) developed
PPCM during pregnancy and n=41 patients (61.2%) during
postpartum period. Most of the patients developed PPCM in
the first month following delivery. Presentation after delivery
ranged from two days to two months. All patients presented
with symptoms and signs of heart failure n=12 had
preeclampsia and 2 had eclampsia.

The majority of the patients n=49 cases (73.13%) had severe

left ventricular systolic dysfunction (EF =30%) and n=10
(14.92%) had moderate left ventricular systolic dysfunction and
n=8 had mild LV dysfunction. There was no significant statistical
difference in the severity of LV dysfunction between primi and
multiparous women. And, there was no significant statistical
difference in the severity of LV dysfunction between young
and elderly mothers.

Table 2: Parity and severity of Left ventricular dysfunctions

No. of cases

Mean EF

Standard Deviation

Primi

55

29.21

5.73

Multi

12

31.83

7.41

T-test

0.84419

P-value

>0.4155

N=52 patients had a normal delivery and n=15 patients
underwent caesarean section. Indication for caesarean section
in all the cases was an obstetric cause (Breech presentation,
elective repeat caesarean section, cephalopelvic disproportion,
and severe oligohydramnios). There were two intrauterine fetal
deaths and n=1 neonatal death. Two cases developed CVA and
one developed cerebral sinus venous thrombosis and two
developed pneumonia. Two were complicated with Torsades
de pointes. There were n=6 maternal deaths (8.9%).Recovery
of LV Function among remaining n=61 cases, EF improved
within n=2 months in n=32 cases (55.17%), within3 months in
n=16 cases (27.58%) and n=10 had persistent LV dysfunction
(17.25%), and n=3cases lost to follow-up.

Discussion

Peripartum cardiomyopathy (PPCM) is one of the causes
of pregnancy-associated heart failure. It typically develops
during the last month of and up to 5 months after, pregnancy
in women without known cardiovascular disease. A high index
of suspicion is required for the diagnosis, as shortness of breath
and pedal oedema are common in the peripartum period.
Although the disease is relatively uncommon, its incidence is

increasing. The incidence of PPCM varies extensively across
geographic regions of the world from 1:15,000 to1:100
deliveries 20. The precise incidence in India is not known. There
are major discrepancies in the reported incidence and mortality
rates of PPCM.

The incidence in the present study was 9 cases per 1000
deliveries. Vinay P et al;[11]in South India have reported an
incidence of 1 case per 1374 deliveries. Joshi AV et al;[12]

reported 22 per 10279 deliveries in study conduct in
Maharashtra.Fett JD et al; [13] reported a higher incidence of
one case per 300 live births from Haiti. Mielniczuk et al; [14]
reported an incidence of one case for 3189 live births in the
USA. Lee et al; [15] reported 1 per 1741 deliveries in a study
conducted in South Korea.Chee KH et al;[16] reported a
prevalence of 34 per 100,000 live births in Malaysia. In this
study, among n=67 PPCM cases, n=26 patients (38.80%)
developed PPCM during pregnancy and n=41 patients (61.2%)
during postpartum period. Most of the patients developed
PPCM in the first month following delivery. Peripartum stress
due to altered physiological conditions might be the cause
behind PPCM in the early puerperium. Laghari AH et al;
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[17]found out of 45 cases, 14(31.1%) presented during
pregnancy, and 31 (68.8%) presented after delivery. In a study
by Lampert LB et al;[18]78% of cases occurred during the
postpartum period. PPCM is thought to be more prevalent in
the upper and lower extremes of childbearing age, and in older
women of high parity, it is important to note that 24–37% of
cases may occur in young primigravid patients. [13, 19]Several
cases from Nigeria, Haiti, and South Africa did not show a
disproportionate role for older age and multiparity in the
development of PPCM. [20]Elkayam et al; [21] study did not
support a strong association between multiparity and
development of PPCM because almost 40% of the cases
occurred in association with their first pregnancy. In this study,
the mean ejection fraction at the time of presentation was
30.25 ± 6.05.The mortality rate was higher among the patients
with severe LV dysfunction, while most of the survivors had
mild to moderate LV dysfunction which was statistically
significant (p<0.005) Majority of the patients i.e. n=49 cases
(73.13%) had severe left ventricular systolic dysfunction (EF
=30%) and 10 (14.93%) had moderate left ventricular systolic
dysfunction and 8 (11.94%) had mild LV dysfunction. The mean
Ejection fraction at the time of presentation was 25.3±9.8%in
a study by Joshi AV et al; [12]In a study by Laghari AH et al;[17]out
of 45 cases, 39 (86.6%) had severe LV systolic dysfunction at
presentation and 6 (13.3%) had moderate LV systolic
dysfunction.Many PPCM studies purposefully excluded women
with Pre-eclampsia or eclampsia to avoid misclassification of
Pre-Eclampsia associated pulmonary edema as PPCM.Bello et
al; [22]recommended that women with Pre-Eclampsia are not
to be excluded from future studies of PPCM, considering their
strong association. As blood volume expansion and other
hemodynamic changes are greater in twin or multifetal
pregnancies than singleton pregnancies, cardiac overload may
be more likely to occur and the serum precursor protein BNP
(NT-proBNP) level in the late stage of pregnancy is significantly
higher in twin than singleton pregnancies. Women with
multifetal or twin pregnancies are at a markedly elevated risk
of developing PPCM. In this study, there were only two twin
pregnancies (2.9%).In a study by Chapa et al;[23]four women
(12.5%) out of 32 cases had multifetal gestations (3 twins, 1
triplet). In a study by Hasan et al;[24]2(6.25%) out of 32 patients
had multifetal pregnancies. In the study by Vinay et al; [11] there
were no twin pregnancies among 9 PPCM cases. 6.6% of
patients had twin pregnancy in a study by Laghari AH et
al;[17]Twin or triplet pregnancies were reported in 15% in the
study byGoland et al; [25]out of 182patients.Sliwa et al;
[26]suggest that beta-blockers should be continued for at least
1 year. In the present study, all the patients have been managed
with inotropic support, intravenous diuretics ACE inhibitors
(in postpartum cases), and beta-blockers.Laghari AH et
al;[17]three out of 40 patients (6.6%) had ventricular tachycardia
(VT) at presentation. The prognosis in PPCM varies

geographically. In the United States, reported mortality rates
associated with PPCM have varied widely between 0%
and19%.[27] In the present study, there were 6 (8.95%)maternal
deaths. 5 patients were primiparous and one was multiparous.
All 6 cases were aged less than 30 years and had severe LV
dysfunction.

Conclusion

Within the limitations of the current study, we found
the incidence of PPCM in our population to be 9 per 1000
deliveries. The main factors are advanced maternal age and
multiparity. Twin pregnancies are also risk factors for the
development of PPCM. Yet another important risk factor was
Pre-eclampsia. There is no single explanation for the
pathogenesis of PPCM that is relevant for all women.
Recognition of symptoms of breathlessness, orthopnea and
pedal oedema in the post-partum period with a history of pre-
eclampsia should arouse a high degree of suspicion. Early
diagnosis and treatment lead to good maternal and foetal
outcomes.
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