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Peripartum cardiomyopathy: Frequency and predictors and indicators of clinical
outcome
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Abstract

Objective: To determine frequency and prognostic factors of peripartum cardiomyopathy.

Methods: The prospective cohort study was conducted from April 2012 to September 2013 at Civil Hospital,
Karachi. Cases were collected in the first year, and were then followed up for six months. On clinical and transthoracic
2-D M Mode echocardiography, cases of prepartum peripartum cardiomyopathy were detected. After necessary lab
tests, cardiac opinion and treatment, pregnancy was terminated using caesarean section. At complete clinical
recovery, the subjects were discharged to be followed up in cardiac and gynaecology clinics with current
echocardiograph at 3rd and 6th month. SPSS 15 was used for data analysis.

Results: Out of 5742 deliveries, 22(0.38%) were cases of prepartum peripartum cardiomyopathy; the frequency
being 3.8/1000 births. At 6-month follow-up, 14 (63.63%) cases recovered and 6(27.3%) did not. Two (9%) cases
expired on 2nd and 16th day of delivery. On baseline or diagnostic echo, left ventricular ejection fraction and
fractional shortening were statistically significant predictors of clinical outcome (p<0.05 each). Ejection fraction and
fractional shortening were strong predictors of clinical outcome (p<0.05 each).During follow-up, left ventricular
ejection fraction, fractional shortening, left ventricular internal dimension at diastole, and left ventricular internal
dimension at systole (LVISd) were statistically significant indicators of clinical outcome (p<0.05 each).

Conclusion: Baseline and follow-up echo was the best tool for prognosis. Baseline left ventricular ejection fraction
and fractional shortening were significant predictors of clinical outcome.

Keywords: Systolic heart failure, Ejection fraction, Echocardiography, predictor, Fractional shortening, Left
ventricular internal diameter at diastole. (JPMA 66: 1517; 2016)

Introduction

Cardiovascular diseases affect 4% of pregnancies in
western industrialised countries and the trend is
increasing.! Even in the absence of pre-existing
cardiovascular disease, pregnancy complications such as
hypertensive complications i.e. gestational
hypertension, and more severe forms of preeclampsia,
HELLP syndrome (the haemolysis, elevated liver enzyme
levels, and low platelet levels) and peripartum
cardiomyopathy (PPCM) may induce cardiovascular
disease.23

PPCM is an uncommon disorder associated with
pregnancy in which heart dilates and weakens, leading to
symptoms of heart failure (HF). PPCM may be difficult to
diagnose because symptoms mimic those of pregnancy.
Affected women may recover normal heart function;
stabilise on medicines, or progress to severe HF requiring
mechanical support or heart transplantation. Even when
the heart recovers, another pregnancy may be associated
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with a risk of recurrent HF.4

PPCM is diagnosed when HF develops in the last month of
pregnancy or within 5 months of delivery; heart pumping
function is reduced, with an ejection fraction (EF) less than
45% (typically measured by an Echo); no other cause of HF
with reduced EF can be found.#

PPCM is rare in the United States (US), Canada and Europe,
with an estimated case rate of 1 per 2500-4000 births.3 In
some countries, PPCM is much more common e.g. 1 in
1000 live-births in South Africa and up to 1 in 300 live-
births in Haiti.5

The underlying cause of PPCM has not been clearly
defined. Heart biopsies performed in women with PPCM
have shown inflammation in 10%-75% of cases. This may
be attributable to a prior viral illness or abnormal immune
response, although there is no evidence that antiviral or
immunosuppressive medication improves outcome. Other
potential causes include nutritional deficiencies and
defective antioxidant defences. Genetics may also play a
role in the tendency to develop PPCM.4

The evaluation of PPCM includes general/physical
examination, lab tests, markers of cardiac injury such as
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troponin, electrocardiography (ECG) (heart tracing) to
assess heart rate and rhythm to rule out heart attack, and
echocardiography (Echo) (heart ultrasound) to assess the
size and function of heart. The primary measure of heart
function is the left ventricular ejection fraction (LVEF). This
is the percentage of blood ejected from the heart with
each beat, and normally ranges between 50% and 70%.4
Management includes medications to stabilise heart
function, to improve blood flow to vital organs and to
reduce fluid overload.

Early improvement in EF in the first 6 months predicts a
good outcome. Some women will have slow, gradual
improvement in EF stretching over years. After full
recovery of heart function, which is defined as EF > 50%,
decision to stop medication is controversial. Most
physicians, however, agree that Angiotensin Converting
Enzyme (ACE) inhibitors and beta () blockers should be
continued for at least 1 year after EF normalisation.*

The risk of subsequent pregnancy depends on the
recovery of heart function after the diagnosis of PPCM. For
women with persistently reduced EF, there is substantial
risk of recurrent HF and even death.#

The current study was planned to investigate the
frequency of PPCM and predictors and indicators of
clinical outcome.

Since PPCM remains a major cause of maternal morbidity
and mortality, identification of the predictors and
indicators of clinical outcome can help to select cases at
risk for sudden cardiac death, and determination of the risk
of recurrent HF in subsequent pregnancy. The current
study was planned to investigate the frequency of PPCM,
and predictors and indicators of clinical outcome.

Patients and Methods

The prospective cohort study was conducted over one-
and-a-half years from April 2012 to September 2013 at Civil
Hospital, Karachi. Cases were collected using non-
probability purposive sampling in the first year, and were
then followed up for six months. All cases fulfilling criteria
of PPCM were included while cases of ischaemic heart
disease, valvular heart disease and heart failure secondary
to anaemia were excluded. Clinical evaluation was made
through history and examination. LVEF assessment was
done on standard transthoracic Doppler 2-D M Mode
Echo. Echo at 3rd and 6th month postpartum was done to
evaluate recovery status. Doppler parameters of advanced
remodelling were measured according to American
Society of Echocardiography Guidelines.6

Recovery was defined as resolution of HF symptoms and
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signs and normalization of left ventricular systolic function
(LVSF) (EF > 50%) and persistent left ventricular

dysfunction (PLVD) (EF<50%) at 6 month postpartum.

Data was analysed using SPSS 15. Continuous variables
were expressed as mean + standard deviation (SD) and
were compared between groups by two-tailed Student t
test. Fisher exact (X2) test was used for comparison of
categorical variables. For all analysis p<0.05 was
considered significant.

The study protocol was approved by the institutional
review board and informed consent was taken from each
patient. Literature has shown 62.5%’ cases of PPCM to
have recovered in a tertiary care centre. In order to
calculate the sample size 62.5% proportion was taken to
determine the sample size both in exposed and non-
exposed groups for PPCM. The level of significance was 5%
and confidence interval (Cl) 95% with a power of study of
80%. The final sample size was calculated using method
described by Kelsey et al method in observational
epidemiology.8

Results

Out of 5742 deliveries, 22(0.38%) were cases of PPCM; the
frequency being 3.8/1000 births. Age, parity and medical
condition was noted for each patient (Table-1). Two (9.1%)
cases expired on the 1st & 16th postnatal day. Of the
survivors, 14(63.3%) recovered and 6 (27.3 %) were left
with PLVD at 6-month follow-up.

Table-1: General characteristics.

Characteristic N %

Age (Years)

20 2 9.1

25 4 18.2
26 4 18.2
30 12 54.5
Parity

Primi 8 36.4
Second 6 273
Multipara 8 36.4
Foetus number

Singleton 20 90.9
Twins 2 9.1

Associated morbidities

Severe hypertension 12 54.5
Pre-eclampsia 2 9.1

Jaundice 2 9.1

Mild hypertension 6 27.3
Recovered/ not recovered

Recovered 14 63.6
Not recovered 8 36.4
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Table-2: Serial echo of recovered and not recovered cases.
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Characteristic Recovered (n=14) Not recovered(n=38) t-test P-value
At Diagnosis Mean SD Mean SD
LvIDd 56.2857 4.42769 59.0000 2.36643 -1.403 0.178
LVISd 36.7143 5.19509 36.6667 7.60701 0.016 0.987
EF 447143 2.26779 29.6667 8.01665 6.641 <0.001
FS 23.1429 3.69734 17.6667 2.25093 3.341 0.004
After 3 Months
LvIDd 41.8571 5.77604 53.3333 4.58984 -4.298 <0.001
LVISd 27.1429 4.75325 33.6667 3.72380 -2.977 0.008
EF 57.1429 3.77964 433333 2.58199 8.113 <0.001
FS 25.2857 1.72888 18.3333 1.36626 8.708 <0.001
After 6 Months
LvIDd 41.4286 5.28735 52.0000 447214 -4.270 <0.001
LVISd 26.7143 4.69744 32.6667 2.73252 -2.874 0.010
EF 58.5714 3.63137 45.0000 0.00000 9.012 <0.001
FS 26.1429 1.29241 19.3333 2.06559 9.024 <0.001
LVIDd: Left ventricular internal dimension at diastole
LVISd: Left ventricular internal dimension at systole
EF: Ejection fraction
FS: Fractional shortening.
Table-3: Serial Echo comparisons.
Characteristic Differences at Diagnosis and 3 months Differences at Diagnosis and 6 months

Mean Differences Paired t-test P-value Mean Differences Pairedt-test P-value
LVIDd 11.80000 6.631 <0.001 -12.50000 -7.453 <0.001
LVISd 7.60000 4.254 <0.001 -8.20000 -4.608 <0.001
EF -12.80000 -11.852 <0.001 -14.30000 -11.573 <0.001
FS -1.70000 -2.087 0.051 -2.60000 -4.859 <0.001

LVIDd: Left ventricular internal dimension at diastole
LVISd: Left ventricular internal dimension at systole
EF: Ejection fraction

FS: Fractional shortening.

Using echocardiography status at 3rd and 6th month
follow-up, findings comparing recovered and non-
recovered cases were compared (Tables-2 and 3).

Baseline EF <35% was associated with poor prognosis in
6(27.3%) cases.

Baseline fractional shortening (FS) < 20% was associated
with poor prognosis in 4(18.2%) cases.

Discussion

PPCM is a rare form of idiopathic primary myocardial
disease associated with pregnant state. Multiple
mechanisms have been postulated, but it remains a
diagnosis of exclusion.

Frequency of prepartum cases of PPCM in this study was
3.8/1000 births. There is very little literature available from
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Asian countries. In South India its reported incidence is 1
case/1374 live-births.9 It is common in African Americans
(43.9%) compared to white (40.8%), Hispanic (8.7%) and
Asians (2.7%).1° In Nigeria, the incidence is very high (1
case/102 births)." This high incidence may have an
association with the local Hausa custom of eating Kenwa a
dry local salt for 40 days after delivery. This incidence
includes all pre and postpartum cases. We studied only
prepartum cases. Postpartum cases were referred to the
Cardiology department. In one study of 10-year period,
out of 45 cases 14 (31.1%) were presented during
pregnancy,'? out of 16 cases of a study, only 5(22%)'3 were
prepartum and 12 (28.6%) out of 42 cases of PPCM in
another study.’# Incidence of prepartum cases is less
compared to postpartum cases. It has been documented
that incidence of PPCM is 78% in postpartum period, 9% in
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the last month of pregnancy and 13% either prior to last
month of pregnancy and more than 4 months
postpartum.’> Definition of timing for this reason is very
strict and all cases with HF and fulfilling criteria for PPCM in
2nd & 3rd trimester should also be included.

We found increasing age, multiparity and hypertension as
strong risk factors for PPCM, which is also seen in other
studies.4#16 Multiparity can cause a stepwise cumulative
insult to cardiac function.!”” A few studies found young
age, primigravida prone to developing PPCM, but failed to
establish the reason for high prevalence in them.13 In
South Asian population, preponderance of PPCM towards
a young age could be due to earlier age of marriage. In
India, frequency of PPCM in >30 years is 28.8% and in
multigravida 44.4%.12 One study found that 67% women
with PPCM were multiparous.'” PPCM is therefore more
likely to occur in women over the age of 30 years who are
pregnant and have had prior pregnancies, but it also can
occur in young women pregnant with their first child. In
this study >90% had coexisting hypertension. A recent
epidemiology report from North Carolina shows that out
of 79 cases of PPCM, 51 (65%) had some form of
hypertension.'8 It has been documented in one study that
prevalence of pre-eclampsia is 4 times in patients of PPCM
compared to the general population.!” Hypertension and
preeclampsia accentuates the first hit of late gestational
circulating cardiotoxic and other angiogenic factors that
increase the likelihood of triggering frank PPCM.17 Pre-
eclampsia has often been cited as an independent risk
factor for the development of PPCM. The current study
demonstrates that hypertensive disorder of pregnancy,
pre-eclampsia, multiparity and increasing age are strong
risk factors for the development of PPCM.

We received and managed undelivered PPCM cases.
Following initial treatment of HF with a team of cardiology,
all of them underwent Echo to confirm the diagnosis and
to obtain prognostic information. As previous reports
showed, most women with PPCM completely recover in
terms of heart size and function usually within 6 months of
delivery'> and if cardiac dysfunction persists beyond 6
months it is an indication of irreversible damage and is
indicator of worse prognosis.’® On this basis, we followed
the cases for 6 month postpartum. Serial Echo at
presentation, at 3 month and at 6 month postpartum were
carried out. In this study those cases that had baseline or
diagnostic EF of < 35% did not recover fully at 6 month
follow-up. Baseline EF of < 35% was associated with PLVD
at the last follow-up Echo. Therefore, baseline or diagnostic
EF and FS were strong predictors of recovery, and baseline
EF 35% or above was associated with high chances of
recovery. In many studies LVEF is a significant predictor of
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prognosis.3152021 One study concluded that in PPCM 5/6
major adverse events (like death, transplantation or PLVD)
occurred in those with baseline EF <0.03(30%) and left
ventricular internal dimension at diastole (LVIDd) >
6.0cm.22 In one local study, high baseline EF was
associated with good outcome.'® Women with severe
LVSD at presentation have poor outcome. However, one
study did not find baseline EF statistically significant in
relation to prognosis.23 In this study, baseline FS of < 20%
was also associated with poor prognosis. In one study, risk
of PLVD was 3-fold with baseline FS < 20% and LVIDd6.0
cm or more.24 Follow-up Echo at 3 and 6 months can also
help to monitor status of recovery by improving
parameters of remodelling. In this study we found EF, FS
and LVIDd were good indicators for recovery at 3 and 6-
month follow-up. We did not find LVIDd as strong
predictor of clinical outcome. A few studies found it to be
a good predictor of prognosis if baseline LVIDd was <
6.0cm.24 The cases that expired in this study had baseline
EF 35%, FS <20% and LVIDd < 6.0cm and only one case
that had baseline LVIDd 6.0 cm did not recover at 6-month
follow-up.

The recovery rate in this study was 63.3% at 6-month
postpartum follow-up. In other studies, it was around
54%.1525 In one study, recovery rate was 47.2% with high
mortality rate of 23.8%.14 In one large study of 123 cases at
a mean follow-up of 2 years, mortality rate was 10%.25 In
our study mortality rate was 9.1%. In one study mortality
rate was 6%.'3 In a study carried out in Turkey, mortality
rate over 4-year follow-up was 30%.2!" These studies
suggested that outcome of PPCM had improved, with
survival rates as high as 90-95% with contemporary
medical and device therapy. Timely critical care instituted
under supervision of cardiologist can favourably change
outcome. Early improvement in EF, FS, LVIDd and left
ventricular internal dimension at systole (LVISd) (i.e, within
the first 3-6 months) indicates good outcome.

In terms of limitations, it's the single-centre hospital-based
nature of the study can be cited. At the time of discharge
one Echo should also have been performed to determine
recovery status.

Because of the probability of either delayed recovery or
deterioration of LVSF in PPCM, long-term follow-up is
needed not only in non-recovered cases, but also in cases
with full recovery. We therefore recommend that cardiac
resynchronisation therapy (CRT) or implantable
cardioverter defibrillator (ICD) shall be used in non-
recovered cases to prevent sudden death during 3-6
month follow-up while assessing Echo LVSF improvement.
In spite of beneficial effect of the prolactin blocker

J Pak Med Assoc



Peripartum cardiomyopathy: frequency and predictors & indicators of clinical outcome

bromocriptin in patients with acute PPCM, the European
medical agency has recommended restricted use for
adverse effect on blood pressure and thrombosis.26 Also,
heart transplantation is associated with excellent post-
transplantation survival and shall be considered.

Conclusion

Baseline and follow-up Echo was the best tool for
prognosis. Baseline LVEF and FS were significant predictors
of clinical outcome. EF, FS, LVIDd and LVISd were strong
indicaters of recovery. Aggressive medical and obstetrical
management is crucial for good prognosis.

Disclaimer: None.
Conflict of interest: None.

Funding Sources: None.

References

1. Regitz -Zagrosek V, Blomstorm Lundqvist C, Borghi C, Cifkova R,
Ferrera R, Foidart M, et al. Guidelines on the management of
cardiovascular diseases during pregnancy: the task force on the
management of cardiovascular Diseases during pregnancy of
the European Society of Cardiology (ESC). Eur Heart J. 2011;
32:3147-97.

2. Hilfiker KD, Silwa K. Pathophysiology & epidemiology of
peripartum cardiomyopathy. Nat Rev Cardiol. 2014; 11:364-70.

3. Silwa K, Hilfikir KD, Petrie MC, Mabeeza A, Pieska B, Buchman E, et
al. Current state of knowledge on aetiology, diagnosis,
management, & therapy of peripartum cardiomyopathy. A
position statement from the Heart Failure Association of the
European Society of Cardiology Working Group on peripartum
cardiomyopathy. Eur J Heart Fail. 2010; 12:767-78.

4. Michael C. Peripartum Cardiomyopathy. Int J Womens Health.
2013;5:1-8.

5. Fett JD, Christie LG, Carraway RD, Murphy JG. Five-year prospective
study of the incidence and prognosis of periparum
cardiomyopathy at a single institution. Mayo Clin Proc. 2005;
80:1602-6.

6. Gottdiener JS, Bednarz j, Davereux R, Gardin J, Klien A, Manning WJ,
et al. American Society of Echocardiography. American Society of
Echocardiography recommendations for use of echocardiography
in clinical trials. J Am Soc Echocardiogr. 2004 ;17:1086-119.

7. Hasan JA, Qureshi A, Ramejo BB, Kamran A. Peripartum
cardiomyopathy characteristics & outcome in tertiary care hospital.
JPMA. 2010; 60:377-80.

8. Kelsey & Jennifer L. Methods in observational epidemiology. 2nd
edition, vol 26. Oxford University press; USA, 1996.

9. Vinay P, Sirish S, Ashvini K, Afrin S. Incidence and outcome of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

1521

peripartum cardiomyopathy from a tertiary hospital in South India.
Tropical Doctor. 2009; 39:168-9.

Krishnamoorthy P, Garg J, Palaniswamy C, Pandey A, Ahmad H,
Frishman WH, et al. Epidemiology and outcomes of peripartum
cardiomyopathy in the United States: findings from the
Nationwide Inpatient Sample. J Cardiovasc Med (Hagerstown).
2016; 17:756-61.

Silwa K, Damasceno A, Mayosi BM. Epidemiology and etiology of
cardiomyopathy in Africa. Circulation. 2005; 112:3577-83.

Laghari AH, Khan AH, Kazmi KA. Peripartum Cardiomyopathy: ten
year experience at a tertiary care hospital in Pakistan. Bio Med
Central. 2013; 6:495.

Gowri SP, Ashok B, Sayi P, Ajit N, Patil, Yashodhan D. Peripartum
cardiomyopathy- case series. IHJ. 2014; 66:223-6.

Biteker M, Ilhan E, Biteker G, Duman D, Bozkurt B. Delayed recovery
in peripartum cardiomyopathy: an indication for long-term follow-
up and sustained therapy. Eur J Heart Fail. 2012; 14:895-901.
Elkayam U, Akhter MW, Singh H, Khan S, Bitar F, Hameed A, et al.
Pregnancy associated cardiomyopathy: clinical characteristics and
a comparison between early and late presentation. Circulation.
2005; 111:2050-5.

Sharieff S, Zaman KS. Prognostic Factors at initial Presentation
in Patients with Peripartum Cardiomyopathy. JPMA. 2003;
53:297-300.

Bello N, Rendon IS, Arany Z. The relationship between pre-
eclampsia and peripartum cardiomyopathy. J Am Coll Cardiol.
2013;62:1715-23.

Harper MA, Meyer RE, Berg CJ. Peripartum cardiomyopathy:
population -based birth prevalence and 7- year mortality. Obstet
Gynecol. 2012; 120:1013-9.

Pearson GD, Veille JC, Rahimtoola S, Hsia J, Oakley CM, Hosenpud
JD, et al. Peripartum cardiomyopathy: National Heart, Lung and
Blood institute and Office of Rare Diseases (National Institute of
Health) workshop recommendations and review. JAMA. 2000;
283:1183-88.

Fett JD. Peripartum cardiomyopathy: A puzzle closer to solution.
World J Cardiol. 2014; 6:87-99.

Duran N, Gunes H, Biteker M, Ozkan M. Predictors of prognosis in
patients with peripartum cardiomyopathy. Int J Gynaecol Obstet.
2008; 101:137-40.

Es Denni M, Mc Namara D, Elkayam U, Al Harethi RHI, Al Harethi R,
Damp J et al. clinical outcomes for peripartum cardiomyopathy in
North America. J Am Coll Cardiol. 2015; 66:904-14.

Ravikishore AG, Kaul UA, Sethi KK, Khalilullah M. Peripartum
cardiomyopathy: prognostic variables at initial evaluation. Int J
Cardiol. 1991; 32:377-80.

Ramraj R, Sorrell VL. Peripartum Cardiomyopathy: Causes,
diagnosis, and treatment. Cleve Clin J Med. 2009; 76:289-96.
Amos AM, Jaber WA, Russell SD. Improved outcomes in peripartum
cardiomyopathy with contemporary. Am Heart J. 2006; 152:509-13.
Hilfikir Kleiner D, Haghkia A, Nonhoff JU, Sachs JB. Peripartum
cardiomyopathy: current management and future perspectives.
Eur Heart J.2015; 36:1090-7.

Vol. 66, No. 12, December 2016



