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WOMEN'S HEALTH/CARDIOLOGY

Peripartum Cardiomyopathy:
Imp ications for NPs
Jeffrey A. Goss, MS, RN, FNP; A. Elaine Bond, DNSc, APRN, CCRN;
Renea L. Beckstrand, PhD, RN, CCRN; and Lynn C. Collister, PhD, RN, FAAN
Peripartum
cardiomyopathy
(PPCM), the fifth leading cause
of death in pregtiancy, is often
overlooked or misdiagnosed
because ofvagtie symptoms and a
lack of specific criteria for diagrtosis. The authors performed a
literature review of articles pubJ lished between January 2000 and
November 2007, and found that
early diagnosis via echocardiography and interventions with specific treatment modalities can
reduce mortality. Dobiitamine
stress testing may be prognostic
for left ventricular (LV) dysfunction. Standard heart failure
(HF) drug regimens, heart transplantation,
and mechanical
assist devices are iñable treatment modalities, depending on
individual tteeds. Subsequent
pregnancies must be follotved
closely. The authors recommend
tiiat nurse practitioners (MPs) be
vigilant when assessing patiettts
for PPCM attd refer such
patients to specialists as soon as
possible.
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espite evolving advances in
obstetrics, cardiology, and
evidenced-based practice,
PPCM continues to be the fifth
leading cause of death in pregnancy.' The estimated incidence of
PPCM in the United States is 1 case
per 3000 pregnancies, and mortality estimates range from 2% to
9% 12, PPCM survivors may develop
severe LV dysfunction and require
heart transplantation or mechanical ventricular assistance." Lifetime
functional impairments related to
LV dysfunction may be present
despite optimal treatment, heart
transplantation, or mechanical
assistance.
NPs who work in cardiology or
OB/GYM praaices are likely to provide care for women with PPCM,
but even NPs working in primary'
care may see women who present
with PPCM after a seemingly routine pregnancy and delivery. Thus,
NPs must know when to suspect
PPCM, how to diagnose the condition, which treatment modalities
are used, and when to refer
patients to specialists. The purpose
of this review is to inform .NPs
about the presentation of PPCM
and to discuss evidence-based recommendations for the care of
women with PPCM.

U

Reyiew of the Literature

Method—The authors conducted an electronic search to identify
studies on PPCM from January
2000 to November 2007 in MEDLINE, CINAHL, Pre-CINAHL,
Alternate Health Watch, Health
Source Nursing/Academic edition,
Cochrane Library, Web of Science,
Biosis Previews, and O\1D. Search
terms used were pregnancy and
cardiomyopathy; peripartum cardiomyopathy: heart failure; postpartum heart failure; and j>ostpartum
cardiomyopathy. References from

each cutide were reviewed to identify potential additional relevant
studies. The first two authors conferred to reach agreement on the
18 research articles that met inclusion criteria. A total of 277 articles
had been identified in the literature search.
Inclusion criteria. Articles that
met inclusion criteria were peerreviewed research articles in leading
relevant journals that specifically
addressed the following concepts:
cardiomyopathy during pregnancy
or within 5 months postpartum;
prevention of cardiomyopathy;
diagnostic criteria and treatment
of pregnancy-associated cardiomyopathy, specifically PPCM; and
experimental or newly-attempted
treatment modalities for PPCM.
Exclusion criteria. TTiese types
of articles were excluded: reviews,
meta-analyses, and articles that did
not address cardiomyopathy in
pregnant women or the immediate
postpartum period (5 months), as
well as case studies that added no
new information.
Definitions—Demakis
and
Rahimtoola's 1971 landmark definition of PPCM included three criteria: (1) development of HF in the
last month of pr^nancy or within
the first 5 months postpartum,
(2) absence of a determinable
cause of the HF, and (3) absence of
demonstrable heart disease before
the last month of pregnancy:*
FoUovving a Consensus Workshop
on Peripartum Cardiomyopathy,
conduaed by the National Heart,
Lung, and Blood Institute (NÎHLBI)
and the Office of Rare Diseases of
the National Institutes of Health, a
fourth criterion was added: LV dy=sfunction, which is defined as an LV
ejection fi-action (EF) <45%.' Table
1 provides definitions of rele\"ant
terms used in this artide ^=
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Presentation
The NHLBI and the Office of Rare
Diseases committee stated that
PPCM is similar to other forms of
HF in terms of signs and s)mriptoms
(S/S): hypertension (HTN), increased jugular venous pressure or
distention, S3 and/or S4 heart tones,
new-onset systolic and diastolic murmurs, adventitious breath sounds,
and persistent cough."'Presence of
any of these S/S in a pregnant
woman should arouse suspicion.'"
Other manifestations of HF, which
may be due to PPCM, are fatigue,
pedal edema, paroxysmal nocturnal dyspnea, and chest pain.^'
Vague S/S may be ignored or considered part of a normal pregnancy.
When PCCM is recognized and
treated early, mortality decreases.""
By contrast, when diagnosis and
treatment of PPCM are delayed,
mortality remains high." '^
.Numerous studies have shown
that PPCM is more common in
women with higher maternal age,
multiparity, multifetal pregnancy,
gestational hypertension, and
African-American ethnidty.'^^""^'-*
Although these risk factors are
linked to a higher incidence of
PPCM, they cannot predia who
will or will not develop PPC.Vl. In
addition, in women with a history
of PPCiM, subsequent pregnancies
may be assodated with deleterious
fetal and matemal outcomes such
as premature birth and matemal
cardiac dysfunaion, induding
syTnptomatic HF and death.''*^''
Some authors recommend that
subsequent pregnandes be avoided,'^'' whereas others state that a
subsequent pregnancy can be relatively safe if a woman's cardiac
paramfteis are monitored dosely.= "
How'ever, Chapa et al found that
among six women with a history of
PPCM, four experienced LV dys-

function during a subsequent pregnancy.' Among these four women,
three remained compromised after
the pregnancy.' If a woman v^dth a
history of PPCM desires another
pregnancy, a multidisciplinary
team of cardiologists, perinatologists, obstetricians, and anesthesiologists must be assembled before
conception so that heart funaion
and fetal/maternal outcomes can
be optimized and all other safety
concems can be addressed.'""
Etiology
To date, no definitive cause of
PPCM has been identified. Leading
theories, based on clinical data,
include myocarditis and an
autoimmune response following
passage of hematopoietic cells
from fetus to mother during pregnancy (microchimerism).^ "•'•
The myocarditis theory consists
of two key elements, either an
associated viral infection or an
abnormal immune response
triggered by pregnancy.'"^'"""
Bultmann et al identified viral
genomes in 30% of their patients
with PCCM.'* These investigators
suggested that women who devdop
PCCM may have a latent viral infection (eg, herpes zoster, EpsteinBan, parvovirus, coxsackievirus A
& B, human cytomegalovirus) that
reactivates during the late stages of
pregnancy or during the puerperium, triggering an inflammatory'
response." Other investigators
have also found inflammatory or
immunologie response processes
in women with PCCM, as evidenced by their levels of highsensitivity C-reactive protein
(hs-CRP), tumor necrosis factor-a
(TNF-a), interieukin (IL)-l, IL-6,
and/or b-type natriuretic peptide
)
However, the difficulty with
ascribing PPCM to myocarditis is

TABLE 1

DEFINITIONS OF TERMS RELATED TO POSTPARTUM
CARDIOMYOPATHY'«

Afferload (resistance): The ventricular wall tension during systale. Afferlocd is increased
by factors that oppose ejection. Systemic vascular resistance (SVR) refers to the resistance
to blood Row offered by all of the systemic vasculature, excluding the pulmonary
vascubture. SVR can be calculated if cardiac output, mean arterial pressure, and central
venous pressure are known. Major causes of increased SVR are vasoconstriction or high
blood pressure. Normol values are 800-1400 dynes/sec/cm Vm^
Cardnc «Wtpoft The volume of blood ejected from tfie heart over ] minute. Cardiac output
is ftie product of stroke volume (preload, afterlood, and contractility) and heort rate.
Normal values ore 4-6 L/minute.
Carifiomyopothy: A disease of the heart muscle ttiat impedes cardiac output, origincjting
witti a viral infection, an autoimmune disorder, dilated ventricles, or other diseoses.
Cortractie reserve: The heart's potential to contract more forcefully, wfien necessary.
Ctetntí&r- An inherent property of ttie myocardium reierring to the hecrfs controctíle
torce, which can be measured only indirectly.
End-diastoSc etmám

Size of the left ventricle ¡ust before systole.

End-diastolk volume: Amount of blood in the left ventricle just before systole.
Uft v^tTioili' ejediM fnidiei (mk
Ti>e percentoge of Wood pumped out of the left
ventricle with each heartbeat-normally 70%-which is determined by
echocardiogrophy. In this case, if the left ventricle contains 100 mL of blood, 70 mL would
be ejected with each heartbeat. Blood volume is measured during the cardioc cyde—
syside ond diastoJe. The LVEf is determined by dividing slidœ volume by «d-diasldic
volume.
Microchimerism: Passage of hemotopoietic cells from fetus to mother during pregnancy.
ll-nior-

--.rdiogrophy: A study that is used to meosure cardiac w d l thickness <»id

cherPrelod (voten«): The d^ree of sarcomere streich at the » d of diastole, just before
contraction, left heart prdoad is measured by pulmonary artery obstructive pressure or
left atriol pressure. Normal values ore 5-12 mm .Hg.
V e r f l M » rrniniiriiy. S*ruchjfd changes die* decrease aréac oi^sut.
Ywd jeow^s: A^rkers that identify viral genes. A virvs consists of a protein coat or
capsid, sunounding a rrudeic acid (genome) of RNA or DNA.

that not all women with PPCM
have myocarditis at diagnosis. The
diagnosis of PPCM itself may be
made late, after myocarditis has
resolved. In addirion, not all
women w t h PPCM undergo
myocardial muscle biopsy, which
would include or exclude the presence of myocarditis.'^'^ The viral
infection aspect of the theory also
has shortcoming in that not all
i
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women with PPCM have evidence
of such infeaion at diagnosis.
Women who have had PPC.Vl with
^iral genomes present may not
ha\^e active inflammatory processes
at diagnosis.
According to the microchimerism theory, fetal cells migrate
through the circulatory ^?stem and
embed themselves into myocardial
tissue* ' To affect the mother, the
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fetal cells need to go undeteaed by
the maternal immune system,
which is usually suppressed during
pregnancy. Once the infant is
delivered and the maternal
immune system regains strength,
the mother's antibodies recognize
the fetal hematopoietic cells as foreign and attempt to destroy them.
Lamparter et al found cardiac
autoantibodies in all 10 patients in
their cardiomyopathy registry.^'
Others researchers have identified
autoantibodies in patients with

Diagnosis
The key to diagnosis of PCCM is a
high index of suspicion. For the
most part, PCCM is a diagnosis of
exclusion. NPs need to be vigilant
when taking a history and assess for
risk faaors and S/S of HF.
Disorders/conditions/situations
such as chronic HTN, thromboembolic disease, congenital heart disease, rheumatic heart disease,
sepsis, fluid overload, gestational
hypertension, pulmonary embolus,
administration of tocolytic agents,
or amniotic fluid embolization
must be excluded before a diagnosis of PPCM is made.'^" NPs should
have a high level of suspicion for
PPCM in any woman presenting
with these S/S or in those with the
risk faaors identified earlier.'
Diagnostic tools include electrocardiography (ECG), echocardiography, and stress testing. ECG
should be done on any woman presenting with S/S of HF and may
provide information related to ventricular hypertrophy, myocardial
ischémie disease, or arrhythmias.' ''
Echocardiography is the first-line
diagnostic strategy. Not only can an
echocardiogram reveal structural
causes of H F such as valvular heart
disease, but it can also provide
information about chamber dimensions, wall motion, and LVEF.
Echocardiography in patients with
PPCM may show septal hypokinesis/akinesis, LV hypertrophy with
hypokinesis/aMnesis, pulmonary
artery congestion, or valvular régurgitation. Stress echocardiography
with dobutamine, a positi\'e
inotrope, shows a patient's contractile reserve; the restilts also correlate
with the recovery of LV

The exact mechanism of
myocardial disruption, whether
due to myocarditis or increased
immune function in the prœence of
a virus, stress, or microchimerism, is
unknown. However, researchers
have suggested mechanisms that
may underlie PPCM pathogenesis,
which causes ventricular remodeling. These mechanisms include
increased hemodynamic pressure
associated with pregnancy, with
subsequent increases in inflammatory markers (eg, hs-CRP, TNF-a,
IL-1, IL-6, BNP)^'-" and cardiacspecific autoantibodies unique to
patients with PPCM.'" Vasoactive
hormones that are normally high
in pr^nancy are found to be low
in patients with PPCM, potentially
leading to increased hemodynamic
stress and related alterations to the
left ventricle." The increased
hemod>Tiamic stress of the pregnancy may cause ventricular
remodeling, with accompanying
alterations in cardiac function.''
Regardless of the cause of
PPCM, the end result is the same—
inadequate cardiac output to meet
the requirements for activities of
daily living (ADLs). Without inter- Management
vention, women with PPCM have Goals in managing women with
increased morbidity and mortality. PPCM are similar to those used in
52
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managing any patient with HF.
These goals include minimizing
preload, maximizing afterload
reduction and contractility, minimizing ventricular remodeling, and
optimizing cardiac output through
improved ventricular funaion.
Pharmacotherapy—Standard
H F medications—diuretics, digoxin,
and vasodilators—are the mainstay,
although NPs must exercise special
caution when drug therapy is used
in pregnant women (for the safety
of both mother and fetus).'"
Although digoxin is not considered
first-line therapy in the management of HF in non-pregnant
women, this agent is particularly
useful in pregnant women because
of its safety during pregnancy and
the faa that conventional drug
therapy is limited. For example, the
use of angiotensin-converting
enzyme inhibitors (ACEIs) or
angiotensin receptor blockers
(ARBs) is contraindicated during
pregnancy. Digoxin is used to
control symptoms and increase
myocardial contractility, as well as
for its antiarrhythmic effects.'"'"
Digoxin is generally considered safe
(Cat^ory C) in pregnancy and lactation.'* Diuretics and sodium
restrirtion can be used to reduce
excess fluid and preload, and are
safe for mother and fetus. Every
medication used to improve cardiac
funrtion in patients with PPCM
must be closely scrutinized for safety for both mother and fetus.
Beta blockers (BBs), specifically
beta-1 adrenergic blockers; ACEIs;
and calcium channel blockers
(CCBs) have not been specifically
studied in PPCM, but their place in
the management of HF is well
established.*^'^ BBs enhance LV function by slowing the heart rate and,
in the case of beta-1 adrenergic
blockers, they decrease afterload by
preventing vasoconstriction of

cardiac blood vessels.''" In particular, carvedilol
(Coreg), which is not contraindicated during pregnancy,' has been found to be effective.'"
ACEIs reduce afterload through lowered arteriolar resistance, thereby decreasing blood pressure
(BP) and increasing cardiac output."'" However,
these agents are contraindicated during pregnancy
and must not be administered until the postpartum period."
CCBs, considered safe during pregnancy, help
control BP. Unfortunately, their negative inotropic
effect (decreased contractility) inhibits their usefulness in cardiomyopathy." In acutely decompensated patients, intravenous nesiritide
(Natrecor) decreases afterload through vasodilation and diuresis, thereby lowering BP and
increasing cardiac output. No published data support or fail to support the use of these medications
in PPCM, although they are widely used in other
decompensating cardiomyopathies.
Anticoagulation is advised for patients with
severely depressed LV funaion (New York Heart
Association class III or IV; Table 2) or for those
with an LVEF <35%. Heparin should be given
before delivery. Warfarin, a Category X agent and
thus contraindicated in pregnancy,'- may be used
postpartum.''"' Arrhythmias should be treated
according to standard protocols, based on individual needs and on safety of the mother and fetus.
For instance, in a study not included in this
review, three intrauterine deaths were reported in
patients with PPCM who received amiodarone
(Cordarone), which is contraindicated in pregnancy.^ Immunosuppressants may be considered in
patients with documented myocarditis who do not
show signs of improvement after 2 weeks of conventional HF management to protect against
potential damage by autoantibodies.'
Heart Transplantation—Placement on a waiting list for a heart transplant should be considered
when standard therapy does not lead to ventricular
functional recover^' within 6 months postpartum.'However, transplantation is a limited option because
of the few donor hearts a\%ailable PPCM survival
rates after cardiac transplantation are 88% at 2 years
and 78% at 5 years.'^ While patients are waiting for a
donor heart, a mechanical assist device can be used
asa 'Tîridge'
Mechanical Assist Devices—Current estimates
and best practice standards necessitate evaluation
for a mechanical assist device as part of the
5
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TABLE 2

NEW YORK HEART ASSOCIATION CLASSIFICATION
OF HEART FAILURE

Class

Patient Symptoms

I (Mild)

No symptoms witfi normal physical activity

II (Mild)

Symptoms with normol physical activity, v/hich subside with rest

III (Moderate)

Symptoms with minimal physical activity, which subside witfi rest

IV (Severe)

Symptoms with any physical activity, which do not subside witli rest

treatment plan for women with
PPCM.' The focus during PPCM is
on the left ventricle. However, in
extreme cases, both ventricles can
be severely compromised. LV assist
devices (LVADs), right ventricular
(RV) assist devices (RVADs), and
bi-ventricular
assist
devices
(BiVADs) are viable options for
women in whom cardiac function
is rapidly diminishing, despite conventional treatment. These devices
are also suitable for patients for
whom heart transplantation is not
an option or is unlikely to happen
before death ensues. LVAD use has
been approved both for bridge-totransplant and destination therapy,-"
whereas RVADs and BiVADs are
approved only for bridge therapy.
Referral

For patients with PPC.Vl, early
referral to specialists is essential for
long-term treatment, early evaluation for heart transplant or
mechanical assist devices, and
patient support groups. Primar\r
care NPs \\nll be participants in a
multidisdplinaiy team in the management of women with PPCM.
Prognosis
Five yeais ago, PPCM mortality was
50% to 56%.' " Because of earlier
recognition and improved management, current estimates of
54 •

PPCM mortality range from 2% to
90/0 .'..2, PPCM survivors may experience long-term inability to
perform ADLs because of LV or
RV dysfunction, arrhythmias, or
thromboembolic events."-' Prognosis for women with PPCM
depends on normalization of LV
size and function within 6 months
after childbirth.'"- Sliwa et al found
that 52% of their patients who
received standard therapy failed to
achieve an improvement in LVEF
and 8 died.'' In contrast, Lamparter
et al, whose patients experienced
improved LV funaion (LVEF improved from 38% to 53%), reported no deaths.-^ When patients \\ith
PPCM experience persistent LV
dysfunction beyond 6 months,
mortalitv' increases to 85% over a
5-year period.^ Among patients
with an LV end-diastolic dimension of >6 cm at the time of diagnosis, the risk of death is 3 times
higher for those with persistent LV
dysfunction.'
The likelihood of normalisation of cardiac funaion is significantly lower in patients with an
LVEF <30% at diagnosis." "*-' Some
discrepancy exists regarding prognosis in women with an LWF of
45% versus 30% at diagnosis."
Nevertheless, mortality rates remain
high if the LWF is law, and mortality rates decrease when the LVŒF is
high at the time of diagnosis.

Dorbala et al studied six women
with PPCM, and found that inotropic contractile reserve during
dobutamine stress echocardiography accurately correlated with subsequent recovery of LV function and
conferred a benign prognosis." Hu
et al found an inverse relationship
between the level of circulating cardiac troponin T—an indicator of
cardiac damage—and LVEF in
women with PPCM." Among 106
recruited patients, 33 had uoponin
T concentrations greater than 0.04
ng per mL and 73 had troponin T
concentrations less than or equal to
0.04 ng per mL. After a 6-month
follow-up, LVEF was significantly
lower and LV dysfunction was more
persistent in the former group than
in the latter group.
Recommendations
NPs who suspea PPCM in any
woman must be vigilant for S/S,
perform a thorough evaluation,
and refer the patient to a specialist
who can provide aggressive treatment. Echocardiography is the
first-line diagnostic modality,
although the diagnosis of PPCM is
ultimately one of exclusion.
Because no specific criteria are
available to differentiate subtle
sy-mptoms of HF fTom the normal
course of pregnancy, NPs must
maintain a high index of suspicion.^
Further studies and standardized
screening are needed to establish
viral infections and myocarditis
(viral or nonviral origin) and/or
microchimerism as causes of
PPCM. Further research is also
needed to determine a possible
genetic predisposition to PPCM.
Referral of patients with suspeaed or confirmed PPCM to specialists is highly recommended. In
such institutions, multidisciplinar}?
teams of specialists can further
evaluate and coordinate care
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