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ABSTRACT

Background. Peripartum cardiomyopathy (PPCM) is a rare form but life-threatening disease condition of the 
myocardium resulting in decreased ventricular contractility that occurs in a previously healthy woman during the 
peripartum period. Currently, in our country and probably worldwide there is an absence of epidemiologic data 
and description of the profile and outcome of PPCM patients less than 19 years old.

Objective. To determine the clinical profile and outcome of peripartum cardiomyopathy among teenagers (14-18 
years old) at the University of the Philippines-Philippine General Hospital from 2004-2013

Methods. All patients aged 14-18 years old referred to Section of Pediatric Cardiology during a 10-year period 
from 2004-2013 who were diagnosed to have peripartum cardiomyopathy fulfilled the criteria set by National 
Heart, Lung and Blood Institute (NHLBI) were included in the study. We retrieved the medical records of the 25 
patients diagnosed with peripartum cardiomyopathy from 2004-2013. The 2D echocardiogram was retrieved from 
the Pediatric Cardiology Section.

Results. There were 25 teenagers with a mean age of 17 years old diagnosed with PPCM in UP-PGH in 2004-2013. 
Twenty-one patients (84%) had one sexual partner and two (8%) patients had multiple sexual partners. Their common 
co-morbidity was preeclampsia. The most common symptoms were dyspnea, easy fatigability, and orthopnea. 
Most patients presented with NYHA functional class III-IV. 

The majority had poor LV contractility (mean EF of 29% and a mean FS of 12.7 %). All had left ventricular enlargement 
with mean LVEDd of 5.3 cm and mean LVESd of 4.2 cm. LV function improved in 72% of patients after six 
months. Four (16%) patients died because of myocardial failure.

Conclusion. Peripartum cardiomyopathy is a rare form of cardiomyopathy but it can occur among teenagers age 
14-18 years of age. Compared with the previous study our patients are younger, and with a low prevalence of 
multiple pregnancy and promiscuity. Similar to other studies, preeclampsia and premature labor necessitating the 
use of tocolytics with Terbutaline are common comorbidities.

Key Words: Peripartum Cardiomyopathy (PPCM), teen pregnancy, myocardial failure, heart failure

BACkGROUnd

Peripartum cardiomyopathy (PPCM) is a rare but life-
threatening disease condition of the myocardium resulting 
in decreased ventricular contractility that occurs in a 
previously healthy woman during the peripartum period. It 
is a rare cause of congestive heart failure that is associated 
with pregnancy.1,2 The precise mechanism of PPCM is not 
yet established but several plausible etiologic mechanisms 
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have been suggested. Among them are viral infections, 
myocarditis, chimerism, apoptosis and inflammation, 
various hormones such as relaxin and prolaxtin, stress-
activated cytokines, nutritional disorders, such as deficiencies 
in selenium and other micronutrients, and abnormal 
hemodynamic response.3-9

Heart failure during pregnancy was already recognized 
as early as 1849 but PPCM was described as cardiomyopathy 
only in the 1930s. Postpartum cardiomyopathy is usually 
difficult to diagnose because the symptoms of heart failure 
mimics that of pregnancy;10-12 nevertheless, the following 
are the diagnostic criteria proposed by the National Heart, 
Lung and Blood Institute (NHLBI), with the National 
Institutes of Health (NIH)13, (1) onset of heart failure signs 
and symptoms in the last month of pregnancy or within 
five months postpartum; (2) LV systolic dysfunction with 
ejection fraction (EF) measured less than or equal to 45% or 
LV end-diastolic dimension greater than or equal to 2.7 cm/
m2; (3) no evidence of pre-existing heart disease prior to 
peripartum symptom onset; (4) no other identifiable causes 
of heart failure.

The National Hospital Discharge Survey (1990–2002) 
estimated that in the United States, PPCM complicates one 
in every 1,300 - 4,000 live births.14 There are various risk 
factors for PPCM reported worldwide such as multiparity, 
advanced maternal age, pregnancy-induced hypertension 
or preeclampsia, multiple gestations, obesity, chronic 
hypertension, and the prolonged use of tocolytics.15-20 There 
are reports that PPCM is 10 times more common in patients 
with African American descent. 20 Demakis et al. found 
that African American women were 2.9 times more likely 
to have PPCM than were white women and seven times 
more likely than were Hispanic women.3,12 The morbidity 
and mortality rate is 5% to 32% in the United States and 
the outcome is highly variable. 21 

Demakis and colleagues suggest the following risk 
factors for PPCM: multiparity, advanced maternal age, 
multifetal pregnancy, preeclampsia, gestational hypertension 
and African American race.3

Beta-Adrenergic receptor agonist tocolysis has been 
reported to cause noncardiogenic pulmonary edema. Lampert 
et al. reported an association between chronic terbutaline 
therapy and cardiomyopathy in peripartum women. In 
their study, among 15 gravidas who had peripartum heart 
failure, four had received prolonged terbutaline tocolysis. 
Although those four patients had completely normalized 
ventricular function, only seven of the 11 others recovered. 
They suggested that gravidas receiving long-term beta-
sympathomimetic tocolysis should undergo a close evaluation 
of cardiac function.18

Most patients who developed heart failure was exposed 
to different stress or injury. In the case of PPCM, pregnancy 
is believed to be the stress, but the mechanism is poorly 
understood. There are a lot of risk factors identified for the 
development of PPCM such as the age of more than 30 years 

old, hypertension, multiple pregnancies, exposure to alcohol 
and chemotherapy, genetic mutation, malnutrition and other 
medical condition such as diabetes mellitus, obesity, and 
chronic kidney disease which can worsen heart failure.22 

Peripartum cardiomyopathy was also related to increased 
maternal age. The mean age of women with PPCM in the 
United States has ranged from 27 to 33 years with >60% of 
patients reported in one study to be >30 years of age23 and 
they also found out that multiple births (7% to 14.5%) have 
strong association with the development of postpartum 
cardiomyopathy compared with only 3% in the overall 
population.24 Multiparity was also considered as one of the 
risk factors, however, in the United States, they showed that 
>50% of the patients developed postpartum cardiomyopathy 
on their first or second pregnancy. They concluded that 
multiparity and PPCM are not associated.25

However, in our country and worldwide, data on 
prevalence and risk factors for the development of PPCM 
among teenagers are lacking. A study on PPCM in the 
Philippines was conducted by Samonte et.al but this was 
limited to patients ages 19 to 45 years old with a mean of 
27 years old.26 This study aims to determine the clinical 
profile, echocardiographic findings and outcome of PPCM 
among teenagers age 14-18 years of age. 

MeTHOdS

This is a retrospective study conducted at the University 
of the Philippines- Philippine General Hospital. All 
patients aged 14-18 years old referred to Section of Pediatric 
Cardiology during a 10 year period from 2004-2013 who 
were diagnosed to have PPCM and fulfilled the 4-criteria 
for PPCM set by the National Heart, Lung and Blood 
Institute (NHLBI), with the National Institutes of Health 
(NIH) were included in this study. Patients with congenital 
heart disease or acquired heart disease (e.g. rheumatic 
fever, rheumatic heart disease, myocarditis, constrictive 
cardiomyopathy, and Kawasaki disease) were excluded from 
the study. Based on the census of the Section of Pediatric 
Cardiology of the UP-PGH, all medical records of 25 
patients diagnosed with PPCM from 2004-2013 were 
retrieved. The 2D echocardiogram results were retrieved 
from the Pediatric Cardiology Section. 

The following data were recorded particularly the 
following:
1. Demographic characteristics and clinical data 

a. Age, parity, age of gestation, number of sex partners, 
type of birth, onset of symptoms, NYHA Functional 
class, mode of delivery, birth weight, Apgar score

b. Comorbid conditions such as preeclampsia, 
eclampsia, chronic hypertension, diabetes mellitus, 
history of smoking, drug use and alcohol intake, 
and use of tocolytics. 

c. The signs and symptoms of the patients at the onset 
of diagnosis 
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d. Medications for heart failure given to the patients 
and other management done to the patients

e. Maternal outcomes such as mortality, morbidity 
(persistence of heart failure symptoms after six 
months) and functional capacity on discharge were 
included

2. Echocardiographic parameters including ejection 
fraction (EF), fractional shortening (FS), Left ventricular 
end-diastolic diameter (LVEDD), Left ventricular 
end-systolic diameter (LVESD), presence of valvular 
regurgitation and chamber enlargement.

Descriptive statistics such as mean and standard 
deviation were computed for quantitative data and frequency 
and percentages were presented for categorical data.

Ethical considerations
This study was submitted to the PGH-EHRO for 

ethics review and approval. The principal investigator kept 
the records for the study. A study ID using numbers was 
assigned for each patient so as to maintain the patients’ 
confidentiality. There was no conflict of interest.

ReSULTS

Among 200 teenager deliveries in the UP-PH from 
2004-2013, there were 25 patients diagnosed with PPCM 
who were included in the study. The mean age was 17 years 
old the youngest being 14 years old and the oldest was 
18 years old.

Most patients had term deliveries at 37 weeks (37 weeks 
-39 weeks) and only two (8%) had premature deliveries. 
Twenty-one (92%) patients developed symptoms of heart 
failure after birth and 18 (72%) presented with moderate 
to severe heart failure (NYHA Functional class III-IV). 
Among the 25 teenagers with PPCM, 21 (84%) had 
spontaneous vaginal delivery, three (12%) had a cesarian 
section and only one (4%) patient had outlet forceps 
extraction. Almost all patients had one sexual partner and 
six patients (24%) had multifetal delivery. (Table 1)

Preeclampsia is the most common co-morbid condition 
among patients with PPCM. Two (8%) patients were noted 
to have eclampsia and one patient had diabetes mellitus. 
Only three (12%) patients used tocolytics. None was a smoker 
or drug user. Two (8%) patients were alcoholic beverage 
drinkers. (Table 2)

The most common presenting symptoms were dyspnea, 
(88%) and easy fatigability, (88%) and the most common 
physical findings were neck vein engorgement, (92%) 
followed by bipedal edema, (28%) and rales (20%). (Tables 
3 and 4) 

With regard to echocardiographic findings, the 
majority of teenage patients showed global wall motion 
abnormalities. Most had poor contractility (EF 29% and 
FS 12.7 %). The mean LVEDD was 5.3 cm and the mean 

Table 1. Demographic and clinical profile of 25 patients with 
peripartum cardiomyopathy

Age (years), mean (SD) 17 years old ± 1.3 (14-18 years old)
Parity

1
2
3
4

21 (84%)
2 (8%)
2(8%)

0
Age of Gestation, mean (SD) 37 wks ± 0.8 (35 wks – 39 wks)
Number of Sex Partners, 
mean (SD)

1 sexual partner (84%)
2 sexual parters (8%) 

3 or more sexual partners (8%)
Type of Birth, n (%)

Single 
Twin
Triplet

19 (76%)
6 (24%)

0
Onset of Symptoms, n (%)

After delivery 
Before delivery

23 (92%)
2 (8%)

NYHA Functional class, n (%) 
I
II
III
IV

1 (4%)
0

18 (72%)
6 (24%)

Mode of Delivery, n (%)
SVD
CS 
OFE

21 (84%)
3 (12%)
1(4%)

Birth Weight, n (%)
AGA 
SGA 
LGA

 
24 (96%)

1(4%)
0

SVD – Spontaneous Vaginal delivery, CS – Cesarian Section, OFE – 
Outlet forceps extraction, AGA – Appropriate for gestational age, SGA – 
Small for gestational age, LGA – Large for gestational age

Table 2. Co morbid conditions of 25 patients with peripartum 
cardiomyopathy

Co morbid conditions Patients (n/%)
Preeclampsia, n (%)
Eclampsia, n (%)
Chronic Hypertension, n (%)
Diabetes Mellitus, n (%)
History of Smoking, n (%)
Drug Use, n (%)
Alcohol Intake, n (%) 
Use of Tocolytics, n (%)

10 (40%)
2 (8%)

0
1 (4%)

0
0

2 (8%)
3 (12%)

Table 3. Symptoms of 25 patients diagnosed with peripartum 
cardiomyopathy

Symptoms Patients (n/%)
Cough, n (%)
Difficulty of breathing, n (%) 
Easy fatigability, n (%) 
Orthopnea, n (%)
Chest pain, n (%)
Fatigue, n (%)
Palpitations, n (%)
Paroxysmal nocturnal dyspnea, n (%) 
Abdominal pain, n (%)

4 (16%)
22 (88%)
22 (88%)
7 (28%)
1 (4%)

0
4 (16%)
3 (12%)

0
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LVESd was 4.7 cm. Twenty three (92%) patients had valvular 
regurgitation, the mitral valve being the most frequently 
involved. All patients had chamber enlargement. (Table 5)

All patients were given diuretics, digoxin and ace 
inhibitor (captopril and enalapril). Only 6 (24%) patients use 
beta-blocker (carvedilol) and none of the patients were given 
calcium channel blocker, nitrates or angiotensin receptor 
blocker. The majority was given oxygen and placed in bed rest 
and water and salt were restricted in all patients. (Table 6) 

Eighteen (72%) patients were discharged with 
improved left ventricular contractility, four (16%) patients 
died but none of those patients used tocolytics and three 

(12%) patients were lost to follow up. (Table 7) Among 
those with improved contractility, 18 had normalization of 
ejection fraction. 

dISCUSSIOn

Prevalence and Comorbidities
The incidence of PPCM is geographically variable, 

ranging from 1 in 15 000 deliveries in the United States, and 
a high incidence in Nigeria of 1 in 100 deliveries.27-29 There 
were 25 teenagers with PPCM among 200 teenage deliveries 
in a tertiary government institution in the Philippines. Its 
incidence in the country nevertheless remains to be seen, 
and should particularly be monitored. The incidence of 
PPCM is high in developing countries.26 The high variability 
of PPCM incidence in different countries is probably 
because of differences in cultural practices and standards of 
perinatal care and maybe the biggest contributors are the 
environmental and genetic factors.30 

International studies showed that there are various risk 
factors for the development of PPMC such as older age, 
multiple gestations, multiple fetuses, low socioeconomic 
status, history of preeclampsia, black, age, malnutrition and 
use of tocolytics.3,20,23,25 

In our study, we showed that PPCM can occur in 
teenaged patients ranging from 15-18 years old with a 
mean of 17 years old and most of them are primigravid. 
This supports the hypothesis that PPCM can occur at any 
age. Laghari et al31 showed that among 45 patients with 
PPCM, 25 (55.5%) were primigravida, eight (17.7%) were 
gravida 2, and the remaining 12 (26.6%) were multigravidas. 
Thirteen (28.8%) patients were more than 30  years of age. 
They also stated that PPCM generally occurs in women 
over the age of 30 years but it can happen at any age. They 
found out that it is observed in all races and multiparity 
is a risk factor. The most common age groups of patients 
with PPCM are ranging from 19-40 years old according 
to international studies. Peripartum cardiomyopathy is 
more likely to occur in the older and multiparous female 
but a study done by Desai et al. showed that although 
multiparous women who are older than 30 years of age 
are recognized to be at increased risk for PPCM, it is 
important to note that 18% to 20% of the cases may be young 
primigravid patients.32,33

Poor socioeconomic status is identified as one of the 
causes of PPCM. Most of our patients are out of school youth 
and unemployed. Poverty as a risk factor for the development 
of PPCM is probably because of the increased incidence 
of communicable diseases among the low socioeconomic 
population and poor sanitation and poor hygiene.22 They 
also experience a high incidence of viral diseases such as 
parvovirus B19, human herpes virus 6, Epstein-Barr virus 
and cytomegalovirus34 that may cause viral myocarditis. Viral 
myocarditis is also considered as one of the predisposing 
factors for the development of PPCM probably because 

Table 4. Physical examination of 25 patients with peripartum 
cardiomyopathy

Physical examination Patients (n/%)
Neck vein engorgement, n (%)
Rales, n (%)
Murmur, n (%)
Gallop Rhythm, n (%)
Hepatomegaly, n (%)
Bipedal Edema, n (%)

23 (92%)
5 (20%)

0
4 (16%)
2 (8%)
7 (28%

Table 5. Echocardiographic parameters of 25 patients with 
peripartum cardiomyopathy

Echocardiographic parameters Patients (n/%)
Ejection fraction, (%)
Fractional Shortening, (%)
LVEDD (cm)
LVESD, mean (SD)
Valvular Regurgitation, n (%)

Mitral valve
Tricuspid valve
Aortic valve

Chamber Enlargement, n (%)

29% ± 11.9 (4-50%)
12.7 % ± 5.5 (2-20%)

5.3cm ± 12.8 (3.5-7.9cm)
4.7cm ± 7.2 (3.6-6.4 cm)

23 (92%)
15 (60%)
9 (36%)

25 (100%)

LVEDD – left ventricular end diastolic dimension, LVESD – left ventricular 
end systolic dimension

Table 7. Outcomes of 25 patients diagnosed to have 
peripartum cardiomyopathy

Outcomes Patients (n/%)
Discharge, n (%)
Mortality, n (%)
Lost to follow up, n (%)

18 (72%)
4 (16%)
3 (12%

Table 6. Managements and medications for heart failure given 
to the 25 patients with peripartum cardiomyopathy

Managements and Medications Patients (n/%)
Diuretics, n (%)
Digoxin, n (%)
Beta Blocker, n (%)
Ace inhibitors, n (%)
Calcium Channel Blockers, n (%)
Nitrates, n (%) 
Angiotensin Receptor Blocker, n (%)
Oxygen, n (%)
Water and salt restriction, n (%)
Complete bed rest, n (%)

25 (100%)
25 (100%)

6 (24%)
25 (100%)

0
0
0

25 (100%)
25 (100%)
25 (100%)

*Some patients may have more than five medications
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of a pathologic immune response such as interstitial and 
perivascular inflammation that is inappropriately directed 
against native cardiac tissue proteins that leads to the 
cardiomyocyte necrosis and eventually leads to ventricular 
dysfunction.34 The reported incidence of myocarditis in 
PPCM ranges from 29% to 100%35 and 31% of the cases 
are caused by viruses.36 

We showed that most of our patients with PPCM had 
single gestation and one sexual partner. This is most likely 
due to a recent onset of puberty and limited exposure to 
other sexual partners based on age alone. Twenty-one 
patients (84%) had one sexual partner and two (8%) patients 
had multiple sexual partners. Nineteen (76%) patients had 
single gestation and six (24%) patients had twin pregnancies 
in contrast to the adult population which had more non-
singleton pregnancies 23 that were different compared to the 
adult population. The exact relationship between the number 
of pregnancies, number of sexual partners, and PPCM is 
not yet fully understood. The study conducted by Murali et 
al 37 showed that twin pregnancies are observed in 13% of 
patients with PPCM compared with 1% of healthy women. 
In a review, they showed that there is a high prevalence of 
multiple pregnancies among patients who developed PPCM 
compared with the general population and most of them 
have multiple sexual partners.3,23,25 

The exact etiology of PPCM is still unknown and 
may be multifactorial. The most common comorbidity 
identified in our study for the development of PPCM is 
preeclampsia. The pathophysiology of preeclampsia causing 
PPCM is poorly understood but it was hypothesized that the 
hemodynamic stress caused by preeclampsia may contribute 
to the development of PPCM.33 In our study, ten (40%) 
out of 25 patients had preeclampsia and two patients (8%) 
were diagnosed with eclampsia which is comparable to 
other studies. Preeclampsia and multiple gestations were 
shown to be associated with PPCM. In a systematic review 
done by Bello et al.23 there was a markedly high prevalence 
of hypertension 37% [95% CI: 29% to 45%]) and multiple 
pregnancy (9% [95% CI: 7% to 11%]) among patient who 
developed PPCM compared with the general population 
(5% p  <  0.001).23 There is a higher incidence of PPCM 
(43%) among patients with gestational hypertension based 
on the report done by Elkayam et al.38 compared with 8% 
to 10% incidence with overall pregnant population.2. These 
findings showed that the pathogenesis of preeclampsia and 
PPCM were more likely related.39 

Among our patients with PPCM, three (12%) 
patients used tocolytics and two (8%) patients were alcohol 
beverage drinkers. Murali et al.37 showed that there is a 
risk association between PPCM and tocolytic therapy. The 
tocolytic agent is a beta sympathomimetic found to cause 
pulmonary edema among pregnant women linking it for 
the development of PPCM.33 

Among our subjects, the most common symptoms 
were dyspnea, easy fatigability and orthopnea. Six (24%) 

and 18 (72%) patients had NYHA functional class III and 
IV, respectively on admission. The symptoms started a few 
months postpartum in 23 (92%) patients; two (8%) of our 
cases occurred prepartum which was congruent to other 
studies. All our patients were given diuretics, digoxin, 
ace inhibitor and oxygen as a treatment for heart failure 
consistent with the standard treatment for symptomatic 
cardiomyopathy. Even though we have patients with 
preeclampsia no one was given calcium channel blocker, 
nitrates, and angiotensin receptor blocker probably because 
their hypertension was already controlled by other medications 
such as diuretics and beta-blocker. PPCM usually occurs in 
the first four months postpartum and signs and symptoms 
lasted for six months and prenatally occur in less than 10% 
of the cases.38 The most common symptoms are orthopnea, 
cough, hemoptysis and paroxysmal nocturnal dyspnea. 

Echocardiographic Findings
The echocardiogram is the most common diagnostic 

tool for PPCM.20 The global reduction in contractility and 
LV enlargement without hypertrophy is the most common 
echocardiographic findings.20,29 All of our patients had a 
global reduction in contractility specifically left ventricular 
dysfunction and the mean ejection fraction was 29% (range 
4-50%) and fractional shortening of 12.7% (range 2-20%). 
The mean LVEDD was 5.3 cm and the mean LVESD was 
4.7 cm. Anirban et al.30 showed other echocardiographic 
findings including left atrial enlargement, mitral and tricuspid 
regurgitation, pericardial effusion and mural thrombus.34 In 
our study, ten (40%) patients had left atrial enlargement, 
twenty-three (92%) patients had valvular regurgitation all 
of whom had mitral regurgitation. Fifteen patients (60%) 
had associated tricuspid regurgitation while nine patients 
(36%) also had aortic regurgitation Six (24%) patients 
had pericardial effusion. None of the patients developed 
mural thrombus. All patients had associated left ventricular 
enlargement and right ventricular hypertrophy. 

Maternal outcome and fetal outcome
If the maternal and fetal conditions are stable, early 

delivery in patients with PPCM is not required according 
to the 2010 European society of cardiology working group 
statement.40 It was found out that fetal outcome was not 
adversely affected by increasing age and multiparity.40,41 
In our study, most of the deliveries were term; with two 
(8%) preterm and both mothers had preeclampsia. The 
average gestation was 37 weeks. All newborns were born 
with an Apgar score of 9 in 1 minute and 9 in 5 minutes. 
No newborn developed complications and died of any 
disease. With these, we can say that the fetal outcome is 
not affected by PPCM probably because the symptoms of 
heart failure were noted after delivery. For the past five years, 
there was a significant improvement in medical therapy for 
heart failure thus a decrease in the morbidity and mortality 
rate of PPCM. According to Elkayam et al.,38 the maternal 
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morbidity was 9% with a 14% rate of death or cardiac 
transplantation.38 Based on Murali et al.,37 more than 50% of 
women who developed PPCM were noted to have improved 
left ventricular function and normalizing after six months.37 
The initial LVESD of 5.5 cm or less42 and an LVEF greater 
than 27%42 or 30%38 are associated with the normalization 
of left ventricular function after six months. In our study, 
72% of PPCM patients had improved LVEF from 35-50% 
to 40%- 55% and mitral regurgitation also improved in 72% 
of the patients. Four (16%) mothers died of myocardial 
failure and three (12%) patients were lost to follow up due 
to unknown reasons. 

COnCLUSIOn

There were 25 teenagers in 200 teenage deliveries with 
a mean age of 17 years old diagnosed with PPCM in UP-
PGH in 2004-2013. The most common co-morbidity is 
preeclampsia. The most common symptoms were difficulty 
of breathing, easy fatigability, and orthopnea. Most patients 
presented with NYHA functional class III-IV. Majority 
had poor LV contractility (mean EF of 29% and mean 
FS of 12.7 %). All had left ventricular enlargement with 
mean LVEDd of 5.3 cm and mean LVESd of 4.2 cm. LV 
function improved in 72% of patients after six months. 
Four (16%) patients died because of myocardial failure.

Recommendations 
We recommend the following subsequent studies based 

on the limitation and results of our study: 
1. Determination of whether the above comorbidities are 

risk factors for the development of PPCM
2. Long term follow up of the discharged patients to 

monitor the subsequent course 
3. Incidence or recurrence of PPCM in their subsequent 

pregnancies.
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