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Peripartum cardiomyopathy (PPCM) is one of the most severe
cardiovascular complications in previously healthy childbearing
women during, or within the weeks immediately following,
pregnancy. The exact etiology of PPCM remains unknown. Prompt
recognition of actual or impending heart failure, and rapid access
to further diagnostic testing and appropriate treatment, is essential
to promote survival, recovery, and minimize potential recurrence
in future pregnancies. Thus, the role of the women’s health nurse
practitioner or midwife is integral to the identification, diagnosis,
treatment, and, most importantly, the support and education of

women and their families with this elusive phenomenon.

Kev worps: Peripartum cardiomyopathy, heart failure, heart
failure and pregnancy, postpartum heart failure, cardiovascular
complications and pregnancy, PPCM
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Peripartum cardiomyopathy:
mplications for WHNPs

eripartum cardiomyopathy

(PPCM) is one of the most

severe cardiovascular com-
plications in previously healthy
childbearing women during, or
within 5 to 8 weeks following, preg-
nancy. It is a form of an acquired
systolic heart failure that develops
because of pregnancy and is not like
any other form of heart failure that
develops because of pregnancy.’*
This condition has been described as
an idiopathic, nonischemic cardio-
myopathy that is almost always
associated with a reduced left
ventricular ejection fraction (LVEF)
less than 45%.'>6 Although PPCM
resembles dilated cardiomyopathy,
it is considered an independent
entity.>” The causes of PPCM are not
fully understood, but it is believed
that it is possibly related to condi-
tions like chronic hypertension, un-
diagnosed mitral stenosis, obesity,
preeclampsia, anemia, and other
complications of pregnancy.8Itis a
diagnosis of exclusion and consid-
ered when no other cause is evident.
This article explores the phenom-
enon of PPCM and summarizes its
clinical presentation, treatments,
and implications to inform women'’s
health nurse practitioners (WHNPs)
and midwives about this pervasive,
and potentially fatal, condition.

Incidence

Because many cases of PPCM go
unrecognized, its true incidence
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may not be known. Considerable
regional and ethnic differences exist,
however, with global estimates of
the incidence of PPCM varying by
region. A disproportionately high
incidence exists in certain ethnic
groups like those of African descent.
The highest prevalence is identified
among Nigerian women, possibly
due to the cultural tradition of in-
gesting kanwa (dried lake salt) for
40 days postpartum leading to fluid
overload.? Further, the incidence of
PPCM in Nigerian and Haitian women
has been reported as 1 in 100 women
(or 1in 300 pregnancies) compared
to 1in 1,500 women in the United
States.519In contrast, PPCM among
Hispanic women is low.3 Thus, high
variations between countries and
continents suggests environmental
factors may contribute to the de-
velopment of PPCM.6 In the US, the
incidence of PPCM is rising, possibly
due to advanced maternal age, an
increased rate of multifetal pregnan-
cies secondary to modern fertility
techniques, and increased recogni-
tion and awareness of the disease.!"
Mortality rates in the US have not
been well documented but range
from 11% to 16%.1°

Pathophysiology

The pathophysiology of PPCM is
not fully understood but is likely
multifactorial. What is currently un-
derstood is that maximal cardiovas-
cular changes occur in the second
trimester when most women with
any preexisting cardiac disease will
likely begin to develop symptomatic
heart failure." "2 However, the ma-
jority of women with PPCM develop
symptoms during late pregnancy or
after delivery.’

Several mechanisms have been
proposed to explain the genesis of
PPCM. The extant literature supports
a predominant hypothesis that the
high levels of the hormone prolactin
combined with the oxidative stress
of pregnancy is a key implication for
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the development of PPCM.3613 The
literature also identifies an associa-
tion between nutritional deficiency
and the development of PPCM. Spe-
cifically, a deficiency in the essential
trace element selenium is hypothe-
sized to interfere with proper thyroid
hormone metabolism and DNA
synthesis, and to minimize the body’s
protection against oxidative dam-
age.">'4 Immune system changes,
an autoimmune process, viral myo-
carditis, and increased cardiomyocyte
death have also been suggested.'

Genetics have been explored as a
contributing factor in the develop-
ment of PPCM. The hemodynamic
changes and stress of pregnancy (ie,
increased heart rate, cardiac stroke
volume, volume overload with a
decline in peripheral vascular resis-
tance) are believed to unmask previ-
ously undiagnosed cardiomyopathy.
Thus, an association between PPCM
and a familial dilated cardiomyopa-
thy, or from fetal genetic abnormal-
ities, has been proposed.’>~17 Most
women with PPCM do not have a
family history of cardiomyopathy
and PPCM does not always recur in
subsequent pregnancies, however,
which indicates that any genetic
origin is inconclusive and that addi-
tional risk factors, or a combination
of risk factors, may be more directly
implicated in the development of
the disease (Box 7).

Signs and symptoms
Most cases of PPCM go unrecog-
nized. A woman may experience
symptoms in the last month of
pregnancy or earlier or as late as 5
months, and possibly 1 year, after de-
livery.218 Confounding the scenario,
a supposedly healthy woman often
presents complaining of nonspecific
symptoms like general discomfort,
fatigue, or peripheral edema that
are also common complaints toward
the end of pregnancy or in the first
weeks’ postpartum. The severity of
symptoms, however, is related to the
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Box 1. Risk factors for

PPCM

e Advanced maternal age

o African ancestry

e Genetics

e HELLP syndrome

o Hypertensive disorders

e |n vitro fertilization

o Multigestational pregnancy
o Multiparity

e Preeclampsia

HELLP, hemolysis, elevated liver enzymes, low
platelets; PPCM, peripartum cardiomyopathy.

severity of heart failure.

Most women will present initially
with subtle symptoms that progres-
sively worsen to lethargy, increasing
peripheral edema, palpitations,
dry cough, and breathlessness.>'!
Women with PPCM may report,

“I can’t catch my breath? Indeed,
shortness of breath is the most
common presenting symptom, and
reports of difficulty catching breath
are common.!® Further, women are
more likely to develop these symp-
toms if they are also diagnosed with
other risk factors like hypertension
or preeclampsia.2®

Other symptoms of heart fail-
ure may be present. These include
dizziness, dyspnea, orthopnea, par-
oxysmal nocturnal dyspnea, chest
tightness or pain, and agitation.!? If
heart failure is severe, a woman may
have signs of cardiogenic shock,
peripheral hypotension and hemo-
dynamic instability, acute pulmo-
nary edema, severe arrhythmias, or
thromboembolic events.”

On physical examination, the
WHNP or midwife may identify
tachypnea, tachycardia, signs of in-
creased jugular venous pressure (ie,
jugular vein distention), pulmonary
rales, and pitting peripheral edema.®
Peripheral oxygen saturation may be
normal or low, with the latter a late
finding and a critical stage of the dis-
ease presentation.3
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Box 2. Differential

diagnoses for PPCM

e Myocardial infarction

e Severe preeclampsia

o Myocarditis

e Pericarditis

o Amniotic fluid embolism
e Pulmonary embolism

e Sepsis

o Drug toxicity

PPCM, peripartum cardiomyopathy.

Diagnosis

The diagnosis of PPCM relies on
awareness and appreciation that
subtle, progressively worsening
symptoms may be red flags for
PPCM. Because there is considerable
overlap with other conditions, all
other possible causes of heart failure
(eg, myocardial infarction, congeni-
tal heart disease, myocarditis) must
be excluded before a diagnosis is
made. Prompt diagnostic testing
and subsequent referral to a cardiol-
ogist are warranted.

The number of differential di-
agnoses possible given the clinical
presentation complicates the diag-
nosis of PPCM (Box 2). A thorough
history and physical examination
that includes uncovering when the
symptoms began, the duration,
severity, and relieving factors, if any,
is imperative. Diagnostic testing is
always indicated.

The electrocardiogram (ECG),
although not specific for PPCM, is
a first-line noninvasive diagnostic
modality. The ECG may show non-
specific abnormalities, with the
most common including ST-T wave
abnormalities, sinus tachycardia,
and left ventricular hypertrophy.3 A
normal ECG, however, does not rule
out PPCM."

A chest x-ray is also a convenient,
noninvasive diagnostic tool. A chest
x-ray should be normal in PPCM but
may reveal the presence of pulmo-
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nary venous congestion, increased
cardiac size, the presence of any
pleural effusion, fluid in the lungs, or
interstitial alveolar edema indicative
of pulmonary edema.’3 A chest
x-ray is considered safe in pregnancy
because the dose of radiation is neg-
ligible.3

The echocardiogram, however,
can provide detailed information to
assist in the diagnosis of PPCM, spe-
cifically because it determines the
LVEF. In PPCM, the LVEF is typically
less than 45%, signifying global im-
pairment of the left ventricle.!34 If
the LVEF is severely reduced, the left
ventricular apex should be clearly
visualized to explore for the pres-
ence of intracardiac thrombus." An
echocardiogram may also reveal sys-
tolic dysfunction in addition to left
or right ventricular dilatation and
dysfunction or identify concomitant
right ventricular involvement, func-
tional mitral and/or tricuspid regur-
gitation, pulmonary hypertension,
left atrial or biatrial enlargement.*

Laboratory blood work is indi-
cated in diagnosing PPCM, specifi-
cally brain naturietic peptide (BNP)
and N-terminal pro-BNP. These two
lab tests do not change significantly
in normal pregnancy but may be
mildly elevated. Normal values can
rapidly rule out acute heart failure.
Elevated BNP is a marker of acute
heart failure and its severity, espe-
cially when the values are 200 pg/
mL or more."2 N-terminal pro-BNP is
a nonspecific marker for pregnancy
complications like preeclampsia,
heart failure, or other diseases that
is markedly elevated in PPCM.2" Ad-
ditional lab tests to help support di-
agnosing PPCM include measuring
troponin to rule out any myocardial
ischemia or infarction, thyroid func-
tion tests, and inflammatory markers
like erythrocyte sedimentation rate
and C-reactive protein.3

Although not routinely per-
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formed, a cardiac magnetic reso-
nance imaging (MRI) can be useful
to provide accurate ejection fraction
and chamber measurements to as-
sess biventricular systolic function
when echocardiography is inade-
quate or inconclusive. It can also
determine myocardial contractility
and the presence of cardiac dam-
age."222 However, gadolinium, the
contrast media commonly used

for MRI, although safe to use in the
postpartum period without inter-
ruption of breastfeeding, is avoided
in pregnancy because it crosses the
placenta.323 An endomyocardial
biopsy may be considered if there is
suspicion of an alternative diagno-
sis (eg, giant cell myocarditis) that
would require a different custom-
ized management plan.!

Treatment

Treatment for PPCM is similar to that
used in heart failure. The focus is on
treating the woman, not the fetus.

A team approach is necessary and is
likely to include cardiology, obstet-
rics, and neonatology. Treatment
varies depending on two factors:

if a woman is still pregnant at the
time of diagnosis and if the woman
is hemodynamically stable or unsta-
ble (Table). Because a woman may
become critically ill within an unpre-
dictable timeframe, she is likely to
be admitted to the hospital for close
cardiac monitoring and to receive
supplemental oxygenation.

Severe PPCM with hemodynamic
instability requires immediate inter-
vention. A rapid review of vital signs
and a targeted physical assessment
are used to determine initial stabil-
ity/instability. Continuous cardiac
and blood pressure monitoring
will be needed with supplemental
oxygen provided to maintain an
oxygen saturation greater than
95%. Admission to an acute care
or critical care unit is common so
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that strict intake and output, daily
weights, and the intravenous (IV)
administration of powerful vasoac-
tive drugs can occur.3 IV vasodilators
like nitroglycerin are commonly
used for decompensated heart
failure during pregnancy. Inotropic
support may be needed with dobu-
tamine, dopamine, or milrinone to
maintain systolic blood pressure
and tissue perfusion in the critically
ill woman.2* If the heart failure con-
tinues to deteriorate and a woman
develops cardiogenic shock, more
aggressive therapies are indicated.
Temporary mechanical circulatory
support with an intra-aortic balloon
pump (IABP), percutaneous ventric-
ular assist device, or extracorporeal
membrane oxygenation have been
used successfully in PPCM with he-
modynamic instability despite ino-
tropic support.2* Circulatory support
is continued until the underlying
heart function is improved or if heart
transplantation is considered.? If the
woman is antepartum, fetal mon-
itoring will be employed to detect
abnormalities in the fetal heart rate
that could indicate poor oxygen-
ation and circulatory compromise. In
that case, prompt surgical delivery
may be necessary.3

The goal of therapy for a hemo-
dynamically stable woman with
PPCM is to optimize maternal hemo-
dynamics with careful observation
of the fetus if pregnant. Pharmaco-
therapy is limited to beta blockers,
vasodilators (preferably hydralazine),
diuretics for fluid overload, and
inotropes like digoxin if necessary.
Maternal hypotension is avoided to
prevent decreased uterine perfusion
if pregnant. Angiotensin-convert-
ing enzyme (ACE) inhibitors and an-
giotensin receptor blockers improve
survival in heart failure, but, along
with spironolactone, are avoided in
pregnancy.!

Women with PPCM are at high risk
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Table. Treatment overview for PPCM1:3:4.8,.23

Hemodynamically unstable
(SBP < 90 mm Hg, Sp02 <
90%, lactate > 2.0 mmol/L)

Hemodynamically stable

Referral

Admit to acute care or critical
care unit

Goal: optimize preload with
fluids or diuretics

Monitor as outpatient

Goal: optimize maternal
hemodynamics

Careful observation of
fetus if pregnant

Medication considerations

If SBP > 110 mm Hg: improve
afterload with vasodilators (if
pregnant, use hydralazine)

If SBP < 90 mm Hg, consider
inotropes or vasopressors

Anticoagulation: heparin or
low-molecular-weight heparin
(eg, enoxaparin) preferred

Avoid dobutamine in PPCM

Limited to:
Beta blockers

Vasodilators (hydralazine
if pregnant)

Diuretics for overload

Anticoagulation: heparin
or low-molecular-weight
heparin (eg, enoxaparin)
preferred

Other interventions

Consider mechanical
circulatory support:
percutaneous devices like a
heart pump or ECMO

Fetal considerations

Consider terminating
pregnancy or early delivery

Steroids for fetal lung maturity
up to 34 weeks’ gestation

Operative delivery preferred
Regional anesthesia for
delivery preferred

Induce fetal lung maturity
before 34 weeks’ gestation

Vaginal delivery preferred
Regional anesthesia for
delivery preferred

Postpartum considerations

Careful weaning and
management from invasive
modalities and medications

Echocardiographic follow-up as

indicated

Introduce standard heart
failure therapy:
ACE inhibitors and ARBs
Beta blockers

Echocardiographic follow-up
as indicated

ACE, angiotensin-converting enzyme; ARBs, angiotensin receptor blockers; ECMO, extracorporeal membrane oxygenation; PPMC,
peripartum cardiomyopathy; SBP, systolic blood pressure.

for the development of thrombosis
and thromboembolism secondary to
pregnancy-related hypercoagulabil-
ity and likely blood stasis associated
with varying degrees of systolic
dysfunction. Anticoagulants must be
considered.g Anticoagulants should
be used when LVEF is less than 30%
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during late pregnancy or within 6 to
8 weeks postpartum.'02526 T date,
no published data are available to
guide the decision of prophylactic
versus therapeutic anticoagulation.
Heparin is preferred for use

during pregnancy. Warfarin crosses
the placenta and is avoided during
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pregnancy.?? Low-molecular-weight
heparins (eg, enoxaparin) have
gained favor because they do not
cross the placenta and are consid-
ered safe during pregnancy and
lactation."3 The newer generation
of anticoagulants, however, require
more investigation for their use in
pregnancy and lactation. To date,
these are avoided.

ACE inhibitors should be started
postpartum along with other medi-
cations to improve the prognosis of
heart failure, including beta block-
ers. Pharmacotherapy will be contin-
ued indefinitely in the presence of
persistent cardiac dysfunction, with
most heart failure medications com-
patible with breastfeeding during
the postpartum period.?” If a woman
is free from congestive symptoms,
diuretic medications can be stopped
first. Additional heart failure medica-
tions, if stopped, should be weaned
off in a stepwise fashion with fre-
quent clinical reassessments and
echocardiographic monitoring of
the LVEF every 3 to 6 months.! Left
ventricular function will need to be
reassessed after every drug discon-
tinuation followed by annual clinical
and echocardiographic assessments
as indicated.

Delivery considerations
A pregnant woman with PPCM
should continue her pregnancy

until fetal viability and/or good fetal
outcome can be achieved, but not at
the expense of maternal health.3 The
goal of treatment is to stabilize the
mother to avoid potential fetal com-
plications of prematurity. Vaginal
delivery is preferred if the mother

is stable. Surgical delivery via cesar-
ean section is associated with an
increased incidence of hemorrhage,
thromboembolic complications, and
infection.! Hemodynamic instability
despite medical therapy will prompt
an early delivery or possible termi-
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nation if the fetus is not viable. In
the presence of severe heart failure,
pulmonary edema, or an extremely
preterm baby, operative delivery is
preferred. Regional anesthesia for
either vaginal or cesarean delivery is
preferred.28

Timing and mode of delivery for a
pregnant woman with PPCM should
be discussed with her and coor-
dinated with a combined team of
cardiology and obstetrics with input
from anesthesiology, nursing, phar-
macy, and social work.28 If vaginal
delivery is being attempted, moth-
ers with PPCM may tire faster and
require additional support during
the first and second stages of labor.2
Regional anesthesia is preferred to
decrease preload and afterload, and
sudden drops in maternal blood
pressure are avoided.3

Future pregnancy

Safety is a concern for women who
had PPCM during, or in the weeks
following, pregnancy. Consecutive
pregnancies carry a recurrence

risk of 30% to 50%.8 Preconcep-
tion counseling should include a
discussion of the potential risks of
recurrent myocardial dysfunction,
which can persist after pregnancy.
Recurrence, however, is unpre-
dictable. Prepregnancy LVEF is the
strongest indicator of outcomes,
and a prepregnancy LVEF of 55%
or greater is an important determi-
nant for freedom from relapse in a
future pregnancy.?? If evidence of
persistent myocardial dysfunction
is present, a woman should be ad-
vised regarding the reported high
risk of recurrent heart failure, further
deterioration of cardiac function,
and mortality.! If echocardiography
demonstrates incomplete recovery
of cardiac function after treat-
ment, future pregnancy should be
deferred while further treatment

is attempted.!® Contraceptive op-
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tions for a woman with a history

of PPCM to consider are limited.
Estrogen-containing methods are
contraindicated because of potential
serious adverse effects. Progestin-
releasing subcutaneous implants
and progesterone-containing in-
trauterine devices or nonhormonal
intrauterine devices are safe, reliable,
and recommended.3” Although
barrier methods like a diaphragm
remain an option, the use of such
methods could be inconsistent and
render the method ineffective. Ster-
ilization eliminates the possibility

of pregnancy and may be a viable
option for women with persistent,
severe heart failure.!3

Conclusion
Peripartum cardiomyopathy is
poorly understood and elusive. The
pathophysiology of PPCM displays
similar demographic and genetic
characteristics like other forms of
cardiomyopathy. It results in a de-
cline in LV function and the onset
of heart failure. The condition may
be a mild or self-limiting illness or it
can lead to severe heart failure and
death. PPCM, however, continues
to be underdiagnosed and incom-
pletely characterized. The WHNP or
midwife may be the primary source
of healthcare along the continuum
of prenatal, postpartum, and inter-
conception care. Thus, PPCM should
be considered in any pregnant or
postpartum woman presenting with
symptoms of heart failure.
Symptoms of heart failure, es-
pecially those related to shortness
of breath or dyspnea, should be
investigated with lab and imaging
studies to assess LVEF. Prompt treat-
ment with medications tailored to
pregnancy and lactation may prevent
adverse outcomes. Acutely ill women
should be managed collaboratively
by a specialized team. A woman
may require advanced heart failure
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therapies. Women considering subse-
quent pregnancies after a diagnosis
of PPCM should be counselled and
monitored by physicians or WHNPs
and midwives familiar with PPCM.
Thus, the role of the WHNP or mid-
wife is integral to the identification,
diagnosis, treatment, and, most im-
portantly, the support and education
of women with this puzzling and po-
tentially lethal phenomenon. m

Paul Quinn is Director, Nurse Research
and Evidence Based Practice, at the
Valley Hospital in Ridgewood, New
Jersey. The author has no actual or po-
tential conflicts of interest in relation
to the contents of this article.

References

1. Davis MB, Arany Z, McNamara DM,
et al. Peripartum cardiomyopathy:
JACC state-of-the-art review. J Am
Coll Cardiol. 2020;75(2):207-221.

2. Brieler J, Breeden MA, Tucker J.
Cardiomyopathy: an overview. Am
Fam Physician. 2017;96(10):640-646.

3. Biteker M, Kaytas K, Duman D,
et al. Peripartum cardiomyopa-
thy: current state of knowledge,
new developments and future
directions. Curr Cardiol Rev.
2014;10(4):317-320.

4. Hilfiker-Kleiner D, Haghikia A,
Nonhoff J, Bauersachs J. Peripartum
cardiomyopathy: current manage-
ment and future perspectives. Eur
Heart J. 2015;36(18):1090-1097.

5. Koenig T, Hilfiker-Kleiner D,
Bauersachs J. Peripartum cardiomy-
opathy. Herz. 2018;43(5):431-437.

6. Sliwa K, Hilfiker-Kleiner D, Petric
MC, et al. Current state of knowl-
edge on aetiology, diagnosis,
management, and therapy of peri-
partum cardiomyopathy: a position
statement from the Heart Failure
Association of the European Society
of Cardiology Working Group on
peripartum cardiomyopathy. EurJ
Heart Fail. 2010;12(8):767-778.

7. Ware JS, Li J, Mazaika E, et al.
Shared genetic predisposition
in peripartum and dilated car-

NPWOMENSHEALTHCARE.COM

10.

11.

12.

13.

14.

16.

17.

18.

19.

diomyopathies. N Engl J Med.
2016;374(3):233-241.

Akpinar G, Ipecki A, Gulen B,
Ikizceli I. Beware postpartum
shortness of breath. Pak J Med Sci.
2015;31(5):1280-1282.

Sliwa K, Bohm M. Incidence and
prevalence of pregnancy-related
heart disease. Cardiovasc Res.
2014;101(4):554-560.

Arany Z, Elkayam U. Peripartum
cardiomyopathy. Circulation.
2016;133(14):1397-1409.

Elkayam U. Clinical characteristics
of peripartum cardiomyopathy in
the United States: diagnosis, prog-
nosis, and management. J Am Coll
Cardiol. 2011;58(7):659-670.

Ruys TP, Roos-Hesselink JD, Hall
R, et al. Heart failure in pregnant
women with cardiac disease:
data from the ROPAC. Heart.
2014;100(3):231-238.

Hilfiker-Kleiner D, Sliwa K. Patho-
physiology and epidemiology of
peripartum cardiomyopathy. Nat
Rev Cardiol. 2014;11(6):364-370.

Karaye KM, Yuhaya IA, Lindmark
K, Henein MY. Serum selenium
and ceruloplasmin in Nigerians
with peripartum cardiomyopathy.
Int ] Mol Sci. 2015;16(4):7644-7654.

. Suri V, Aggarwal N, Kalpdev A,

et al. Pregnancy with dilated and
peripartum cardiomyopathy: ma-
ternal and fetal outcome. Arch Gy-
necol Obstet. 2013;287(2):195-199.

Ricke-Hoch M, Bultmann I, Sta-
pel B, et al. Opposing roles of
Akt and STAT3 in the protection
of the maternal heart from peri-
partum stress. Cardiovasc Res.
2014;101(4):587-590.

Kamiya CA, Yoshimatsu J, Ikeda
T. Peripartum cardiomyopathy
from a genetic perspective. Circ J.
2016;80(80):1684-1688.

Petersen EE, Davis, NL, Goodman
D, et al. Vital signs: pregnancy-
related deaths, United States, 2011-
2015, and strategies for preven-
tion, 13 states, 2013-2017. MMWR.
2019:68(18):1-7.

Patel H, Berg M, Barasa A, et

al. Symptoms in women with
peripartum cardiomyopathy: a

December 2021

20.

21.

22

23.

24.

25.

26.

27.

28.

29.

mixed method study. Midwifery.
2015;32:14-20.

Fett JD. Peripartum cardiomyop-
athy: a puzzle closer to solution.
World ] Cardiol. 2014;6(3):87-99.

Tanous D, Siu SC, Mason ], et al.
B-type natriuretic protein in preg-
nant women with heart disease. J
Am Coll Cardiol. 2010;56(15):1247-
1253.

Okele T, Ezenyeaku C, Tkeako L.
Peripartum cardiomyopathy. Ann
Med Health Sci Res. 2013;3(3):313-
319.

American College of Obstetricians
and Gynecologists. ACOG prac-
tice bulletin: pregnancy and heart
disease. Obstet Gynecol. 2019;
133(5):€320-e356.

Elkayam U, Schifer A, Chieffo A,
et al. Use of Impella heart pump
for management of women with
peripartum cardiogenic shock.
Clin Cardiol. 2019;42(10):974-981.

Goland S, Modi K, Bitar F, et al.
Clinical profile and predictors of
complications in PPCM. J Card
Fail. 2009;15(8):645-650.

Bozkurt B, Colvin M, Cook J, et
al. Current diagnostic and treat-
ment strategies for specific dilated
cardiomyopathies: a scientific
statement from the American
Heart Association. Circulation.
2016;134(23):579-¢646.

Ruys TP, Maggioni A, Johnson MR,
et al. Cardiac medication during

pregnancy, data from the ROPAC.
Int J Cardiol. 2014;177(1):124-128.

Davis MB, Walsh MN. Cardio-ob-
stetrics. Circ Cardiovasc Qual
Outcomes. 2019;12(2):e005417.

Fett JD, Shah TP, McNamara DM.
Why do some recovered peri-
partum cardiomyopathy mothers
experience heart failure with

a subsequent pregnancy? Curr
Treat Options Cardiovasc Med.
2015;17(1):354.

43

Women’s Healthcare


http://NPWomensHealthcare.com



