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Objective - To assess the effect of subsequent preg-
nancy after peripartum cardiomyopathy (PPCM) on ma-
ternal and fetal outcome.

Methods - Prospective study of 34 patients with the
diagnosis of PPCM (mean age= 26years). At the time of
firstdiagnosis 5 were in NYHA functional class (FC) Il for
heart failure, one in FC Il and 28 in FC IV, After clinical
treatment, patients were advised to avoid new pregnancies
and a follow-up was obtained.

Results - There were 12 (35.3%) subsequent pregnan-
cies in patients (pt) aged 19 to 44 years (mean 32), divided
into two groups: GI: 6 pts who had normalized their heart
size and GII: 6 pts with persistent cardiomegaly. GI had ini-
tially mild clinical manifestations (3werein FCII, 1 in FC Il
and 2 in FC IV) and complete recovery of cardiac function
(FC1). A new pregnancy was well-tolerated in 5 (83.3%); 1
pt presented with preeclampsia, and progressed to FC II.
Presently, 5ptarein FCland 1 in FCII. GIl pts hadmore se-
vere heart failure at the onset of PPCM (1 ptin FC Il and 5 in
FC1IV); during follow-up, 4 ptwerein FCland 2 in FCII. A
new pregnancy was well tolerated in all of them, but the
eldest, who had had 2 pregnancies and had a progressive
worsening of clinical status, dying 8 years after the last
pregnancy and 13 years after the diagnosis of PPCM. The
remaining 5 pt are still alive, 3 in FC I and 2 in FC II, with
worsening of FC in 1. Subsequent pregnancies occurred 3-
7 years after clinical treatment of PPCM and no fetal
distress was observed.

Conclusion - Subsequent pregnancies are well-tolera-
ted after PPCM, but not devoid of risk. No fetal distress was
observed. A minimum interval of 3 years after the recovery of

function seems to be safe for subsequent pregnancies.
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Peripartum cardiomyopathy (PPCM) is a disease of
unknown etiology, characterized by systolic impairment,
which occursin previously healthy women (no preexisting
cardiovascul ar diseases) mainly during thelast threemon-
ths of pregnancy and thefirst 6 months after delivery 7.
Incidenceof thediseaseisvariable; intheUSA itisreported
tobeabout 1/15,150 of all pregnancies®, whichmeansless
than 1% of cardiovascular diseasesassociated to pregnan-
cy. Therisk of subsequent pregnanciesafter improvement
inclinica statusisdtill debatable®°. |n patients with partial
functional recovery, Oakley ° discouragessubsequent preg-
nancies, and for thosewho have compl et normalization of
[eft ventricular function, herecommendsaninterval of 3to5
years. The persistenceof left ventricular dysfunction, even
mild, contraindicates subsequent pregnanciess®, In pa-
tients who do not recover function, subsequent pregnan-
ciesareassociated to PPCM exacerbation, witha50% mater-
nal mortality risk 2210, Subsequent pregnanci esareaccepted
for patientswith functional recovery (11), but ahighrisk of
diseaserelapseand maternal morbidity isexpected °. The
maternal risksare higher for patientswith left ventricular
dysfunction and persistent cardiomegaly; however, risks
area soincreased for thosewith normal function 3. Accor-
dingly, subsequent pregnancies areto be discouraged in
patients with PPCM and left ventricular dysfunction. Pa-
tientswho recover function after PPCM should beadvised
that a subsequent pregnancy is not devoid of risk, and
conception should thus be discussed among thefamily and
physicians®. Sincethematter isstill controversia, wedeci-
ded to study the clinical course of asubsequent pregnancy
in patientswith PPCM in whom pregnancy had been dis-
couraged until completerecovery of clinical status.

Methods

PPCM wasdefined asaheart failuresyndromeof unk-
nown causeoccurringinthelast threemonthsof pregnancy
and first six months post partum, in the absence of any
preexisting cardiovascular disease*.
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From 1/1976t0 12/1996, wefollowed 34 womenwith
PPCM, most non-white(9/12- 68.1%), withagerangingfrom
16to41(mean 26) years. First diagnosiswas made during
pregnancy (from the 32™ week until delivery) in4 (11.76%)
patients andin 30 (88.24%) patients, diagnosiswas made
after ddivery (11inthefirst monthinthepuerperiumwhilein
theremaining ptsfromthe2ndtothe 6" month). At thetime
of diagnosis, NYHA functiona class(FC) for heart failure
(fig. 1) wasthefollowing: FC1I: 5 patients, FC 111, one
patient, FC 1V, 28 patients. Treatment consisted of diuretics,
digitalis and angiotensin-converting enzyme (ACE)
inhibitor and anticoagulants, the last two only used after
delivery. After treatment, patientsimprovedinto FC 1 (22
patients), FC 11 (9 patients) and FC 111 (3 patients). They
were advised not to get pregnant, especially patientswith
persistently increased heart size and abnormal left ven-
tricular function. Inthis particular group of patients, after
discussion with the family, tubal ligation was offered asa
means of contraception, sinceit hasahigh index of suc-
cessand no effectson cardiovascular system, such asthose
produced by oral contraceptives. Patients who recovered
function were advised to postpone pregnancy for at least
twotothreeyears. Twelve patientswho did not follow that
advice and had asubsequent pregnancy during thisperiod
consisted of our study group. The study was therefore
prospective, with the patients’ follow-up occurring every 3
weeksduring pregnancy and postpartum, after whichthey
wereseen every 6 months.

PERIPARTUM CARDIOMYOPATHY
(34pt)

(28pt)

Fig. 1 - Functional class at the onset of PPCM and after improvement in clinical
condition in 34 patients.
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L eft ventricular dysfunction was defined asthe pre-
sence of signsand symptomsof heart failureand increased
heart sizeobserved in oneor moreexams (el ectrocardiogra
phy, chest X-ray, echocardiography). Left ventricular dias-
tolic and systolic diameters, ventricular septum and poste-
rior wall thickness, left atria sizeand the degreeof left ven-
tricular dysfunctionweredefined by echocardiography.

Patients were followed after the diagnosis of PPCM
and when a subsequent pregnancy occurred, left ventri-
cular function was once agai n assessed by echocardiogra-
phy. Patientswerethen dividedinto two groups, according
to the presence of dysfunction: Group | (Gl) consisted of
patientswith normal functionwhowereclinically in FClI;
Group 1 consisted of patientswith increased heart cham-
bersand left ventricular dysfunction (4 patientswerein FC
| and2wereinFCII) (fig. 2).

Results

Twelve patients had subsequent pregnancies and,
among these, therewere 16 pregnancies. Their ageranged
from 19to 44 (mean = 32) yearsold and nine of themwere
non-white. Each group consisted of six patients(tablel and
fig.2). NYHA FCat thetimeof first diagnosisof PPCM for Gl
patients (normal left ventricular function) was: FCII, 3pa
tients, FC111, 1 patientand FC 1V, 2 patients. Therewere9
pregnanciesin this group (one patient had 2 subsequent
pregnancies, another had 3more), dl of themwell tol erated,
except for one, who devel oped preeclampsia associated to
MMCPrelapse. Thispatient deteriorated from FC 1 intoll.
Preeclampsiainthispatientswasdefined asmild (blood pres-
sure<160/200mmHg, proteinuria<1g/24h, minimal pretibial
edema). Presently, al patientsaredive, 5inFCland LinFCII.

PERIPARTUM CARDIOMYOPATHY (n=34
Subsequent pregnancy {12pt)
Number of pregnancies (16pt)

Normalized heart size Persistent cardiomyopathy
(6 pt) (6 pt)

FCI FC 1 FC H
(6 pt) (4pt) (2pt)
FC 1 FC Il + Preclampsia FCI | |FCil FCl
5pH (1pt) (3pt) ((1pt) (2pt
Alive Death
(3 pt) (pt 1)

Fig. 2 - Clinical course of the 12 patients with PPCM and 16 subsequent preg-
nancies, divided into two groups: group | with normalized heart size, and group 11
with persistent cardiomegaly.
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Table 1 - Data obtained from patients with PPCM and subsequent pregnancies
Age (years) at Pregnancy number at the Initial of FC at subsequent Number of subsequent Clinical course in

the onset of PPCM onset of PPCM initid FC FC pregnancy pregnancies subsequent pregnancies

18 | I\ | 1 IHS

41 Il \ Il 1 IHS

40 \Y| \ \ 1 IHS

32 \% \ | 1 IHS

17 | Il | 1 NHS

22 | \ | 1 NHS

25 | \ | 1 NHS

29 | Il | 4 IHS

37 | \ | 2 IHS

30 1 Il | 1 NHS

28 | 1 | 2 NHS

29 | Il Il 1 IPE
PPCM - peripartum cardiomyopathy; FC- functional class; IHS- increased heart size; NHS- normal heart size; IPE- increased heart size + preeclampsia

Atthetimeof first diagnosisof PPCM, inG | patients, 4
werein FC 1 and 1in FC 11. One of the patients had two
subsequent pregnancies and all pregnancies were well
tolerated. The eldest patient, whowasat that timein FCII,
deterioratedinto FC 1V and died of cardiac failure 8 years
after thelast pregnancy, 13 yearsafter thefirst diagnosisof
PPCM. Theremainingfivepatientsaredtill dive, 3inFCl and
2inFCI1.0ne(16.7%) of thepatients whowasat firstin FC
|, after the subsequent pregnancy deteriorated into FC 1,
showingaworsening of clinical status.

Inregard to thefetus status, no aterationswere seen
among the 16 pregnanciesobserved (all childrenwereborn
on due time, without any malformations, with adeguate
weight, height and devel opment). Thefollowing pregnancy
occurred 3to 7 months(mean 41 monthsor 3.7 years) after
completerecovery of PPCM. All patientswereadministered
anticoagulants after delivery, and no thromboembolic
phenomenawas observed.

Discussion

PPCM isasyndrome of unknown etiology, with a
variety of hypothesisproposedtoexplainit, noneyet widely
accepted 4, Duetoits particular epidemiol ogical features,
it has been characterized as a distinct disease, occurring
most frequently after delivery, generally one week to six
monthspostpartum 4, Clinical deterioration occursmainly
in the last three months of pregnancy, as opposed to other
diseases, which tend to produce an earlier deterioration
(first or second trimester) duetotheincreasein blood volu-
me consequent to cardiocirculatory changes associated
with pregnancy 4.

It has been speculated that viral infections might be
associated to PPCM. No evidence of aviral infection or
antibody viral titers were detected, however. Other hypo-
thesisare: 1) adecreased activity of suppressor T-cellsby
progesterone, predisposing acardiotropicvira infection; 2)
an abnormal maternal autoimmune reaction producing
antibodies against the fetus, placenta or myometrium
antigens, cross-reacting with maternal myocardium; 3) a

hormonal effect |eading to thickening of thecoronary artery
intimalayer and subsequent small-vessel coronary artery
disease; 4) anutritiona deficiency; 5) genetic determination
(familial predisposition); 6) local habits (such asobserved
in African tribes) 517,

Thereported incidence of peripartum myocarditisva-
riesfrom 29t0 100%. |mmunossupression hasbeenrecom-
mended for patients who do not respond to conventional
therapy in 6 weeks. Clinical courseisasovariable; African
popul ationsseemto show rapidimprovementinclinical con-
dition after therapy, whereasin other countries, asevereim-
pairment of systolic functionwith cardiac chamber dilation
and decrease in left ventricul ar gjection fraction has been
reported . Improvement inleft ventricular function and heart
sizeisabout 50% in 6to 12 months*®, however, complete
clinical recovery has been observed by Meadows *intwo
thirdsof thepatients.

Demakis and coworkers?! have shown that patients
who had heart sizenormalized within 6 monthspresented a
14% mortality, unrelated to myocardial disease (dueto
cervical carcinomaand rend disorders). Nevertheless, 85%
of patients (11/13 patients) with persistent cardiomegaly
died of congestiveheart failureinamean of 4.7 years, three
of them after deteriorating ventricular functionin asubse-
guent pregnancy and 8 dueto repetitive episodes of decom-
pensation of chronic heart failure. Walsh et a. confirmed
these findings *8, demonstrating that among 12 patients
with persistent cardiomegaly, 9 (75%) died of congestive
heart failurein 29 months(range4 - 58months). However, a
lower mortality rate (45%) hasbeen described by Seftel and
Susser *°, who observed 5 deathsin agroup of 11 patients
with persistent increasein heart size. Inthe present study,
only one patient with persistent cardiomegaly died (1/6 -
16.7%), and that occurred 5 yearsafter thelast pregnancy.
Thisfinding is consistent with the use of more effective
therapy for heart failure, such asACE inhibitors. Thelea-
ding mortality causesin patientswith persistent cardiome-
galy are: thromboembolic events, mainly pulmonary throm-
boembolism %6, refractory heart failure and ventricular
arrhythmia’®.
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Meadows ** has reported agroup of 10 patientswith
PPCM and subsequent pregnancy inwhich 6 (60%) were
associated with rel apses, 2 died of congestive heart failure,
oneremained with cardiomegaly and chronic heart failure,
while three of them had improvement of clinical status.
Additionally, similar resultshave been observed by Wal she
et al. who showed that in agroup of 6 patientswith MM CP
and subsequent pregnancy, 2 had severe deterioration of
clinical statuswhile4 had somedegreeof clinical deterio-
ration. Among 27 patients, 14 normalized heart sizeand
eight had a subsequent pregnancy. Two of these had pro-
gressiveworsening of cardiacfailure, but eventually reco-
vered cardiac function. One patient, however, had clinical
deterioration after twenty yearsdueto hypertensivecardio-
myopathy. Among the 13 remaining patientswith cardio-
megaly, 6 had a subsequent pregnancy. Three of these
worsened | eft ventricular dysfunction and died. No change
was observed in cardiac status, though™.

Burch at al suggest that prolonged bed rest has an
important roleinthetreatment of PPCM. They treated 18
patientswith 26 subsequent pregnancies, 11 of whom had
no bed rest compared to 15 who wererestricted to bed from
thelast 4 monthsof pregnancy upto 2 monthspost partum.
They noticed that, in the group with strict bed rest, no pa-
tient presented with PPCM, with relapsesoccurring in 88%
of patientsinthegroup without bed rest (9/11). Although
none of the patientswith bed rest devel oped cardiomegaly,
3 patientsin each group had fetal 10ss®.

In spite of the satisfactory results produced by bed
rest and thereportsof completerecovery after an additional
episodeof PPCM, thepotential risk of worsening of cardiac
function and death are still very high for subsequent
pregnancies, thusconfirming therecommendationto avoid
subsequent pregnancies after afirst episode of PPCM Y7,

Our approach was to discourage a subsequent preg-
nancy, according to Benchimol et al 3, aswell asJulianand
Szekely V7, whileat the sametimeweweretempted to adopt
theapproach of Demakiset al 1, who suggested that patien-
tswho had heart size restored to normal could have asub-
sequent pregnancy.

Itisnot clear yet if relapsesin subsequent pregnan-
ciesareduetoclinical deterioration of cardiacfailureor if
they are areactivation of the disease. Relapses have also
been reported to occur innormal pregnancies, suggestinga
reactivation of an underlying process?.

Theincidenceof PPCM ishigher inwomenwithtwin
pregnancies, with eclampsia, multiparous, over 30yearsold
and black. Thesearethusthemaost commonly reported risk
factorsfor this cardiomyopathy .

Our group of patients consisted of ayoung popu-
lation, withamean age 26 years(ranging from 16to41) at
thetimeof first diagnosisof PPCM, and 32 yearsat thetime
of subsequent pregnancy. Seven patients were over 30
years during the subsequent pregnancy, nine were non-
white (68.1%), one had preeclampsiaand nonehad atwin
gestation. Accordingly, the major risk factorsfor PPCM
relapse wererace (9/12 non-white) and age (7/12 over 30
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years). Despite the fact that most patients had low social
economical level, no nutritional deficiency contributingto
myocardial dysfunction, asproposed by Walsh et al.*8, was
observed. That finding was not observed by Seftel and
Susser, either .,

Tubal ligationwasoffered asameansof contraception
for patientswithleft ventricular dysfunction after oneyear
of thefirst diagnosis of PPCM 3117 However until they
decidedfor it, they wereadvised to avoid sexual intercourse
during fertile periods, and partners were told to use con-
doms; eventually, intrauterinedeviceswere recommended.
However, recommendationswereforgotten assoonaclini-
cal conditionsimproved, in spiteof being awareof therisks
of asubsequent pregnancy. These patientsoften use medi-
cation contraindicated for thefetus (such asACE inhibitors
and oral anticoagulants), they missed consultations after
realizing they were pregnant, and sought emergency me-
dical assistancewhenfearingfor fetal risks. After becoming
conscious of therisks of the new pregnancy, they became
very seriousabout the consultations. We havefollowed 16
pregnanciesin 12 patients, two patientswith 2 subsequent
pregnanciesand onewith 3. Sincethefirst pregnancy was
devoid of risk and no deterioration of |eft ventricular func-
tion was observed, it was decided to inform the couple
about possible risks of apregnancy, explaining there was
no general agreement about that up to then.

Preeclampsia, acomplication observed after the 20"
week of pregnancy, was observed in one of the patients
(16.6%), who belonged to the group with normalized heart
sizeand compl eterecovery of PPCM. However, the patient
wasblack, 30yearsold and had apositivefamily history for
hypertension. She presented with progressive deterio-
ration of cardiac function, progressing fromFC 1 toll,
persisting in FC 11 after the new pregnancy. Echocardio-
graphy showed the following findings at the onset of
PPCM: LVSD-5.5cm; LVDD - 6.4cm; left atrium: 3.2cm.
During the pregnancy when she had preeclampsiaven-
tricular diametersremained thesame, but atrial sizeincrea-
sedto5.6¢cm.

AccordingtoBenchimol etd 3and Julianand Szekdly ™,
arterial blood pressuresin PPCM can behigh, normal or low.
The association with pregnancy-induced hypertension
(PIH) iscommon. Eclampsiaisa so adisease of unknown
etiology %, however, the pathol ogic changesfound in ma-
ternal organsaredueto generalized vasospasm, with hemo-
dynamic, renal (sodium retention and proteinuria) and he-
matol ogical manifestations. Theincidenceisincreasedin
young primigravidas(thoughit al so affectswomen over 30
years), and multiple pregnancies, such asin PPCM 22, One
question still remains unanswered. Could PIH lead to
PPCM, after adiffusearteriolar vasospasm?

Thedifferencebetween PIH and PPCM isthatin PIH,
after the termination of pregnancy and blood pressure
control, thereisnoventricular dysfunctionleft. Furthermore,
right ventricular dysfunctionisnot observedin preeclamp-
Sig, asseenin PPCM 2,

Spontaneous abortions have al so been reported 182,
but that finding has not been observed in the present study.
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We have adopted an approach modified by Burch et
al., recommending bed rest inthelast two months of asub-
sequent pregnancy and thefirst 2 months of puerperium.
Wedo not recommend absol ute bed rest, but limited house-
hold physical activities, such aswashing andironing. Res-
ting after themeal sispart of therecommendations.

Among the patientswith persistent cardiomegaly (4in
FC1and 2in FC 1), one had two subsequent pregnancies
and in one, cardiac function deteriorated, becoming FC 1
after pregnancy. No evidence of infection was detected in
thispatient. Among the patientswhowerein FCI1, only the
eldest had aworsein cardiac function, and that happened 5
yearsafter pregnancy, that is, 13 yearsafter PPCM. Shebe-
cameFCI1I and eventudly FCIV, dying of refractory heart
failuredueto severeleft ventricular dysfunction. Left ven-
tricular chambersmeasured at that time7.2cm (LVEDD),
6.2cm(LVESD)and4.1cm(LA).

Theinterval between pregnanciesranged from3to 7
years (mean 3.7 years, 41 months). After the diagnosis of
PPCM, most patientswerein FC |V, but they rigorously
followed medical recommendations, not only regarding
drugtherapy, but alsotheadviceto avoid physical activities
and anew pregnancy. Right after they became FC [, they
disregarded medical recommendations. As soon as they
became asymptomatic, they forgot tofollow variousrecom-
mendations, among themto avoid pregnancy. Thus, it could
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be observed that, after thethird year, the number of preg-
nanciesincreased. Oakley suggeststhat patientswith com-
pleterecovery and normal heart sizeshouldwait 3to5years
before anew pregnancy. Benchimol et a. ® have reported
some changesto last for 6 months after the onset of the
disease, notinfrequently lasting longer, evenwhenthereare
clinical signsof recovery. Sincemyocardia changesmight
still occur inthefirsttwoyears, athreeyear interval would
be safer to prevent new cardiovascular andimmunol ogical
maternal abnormalities.

Subsequent pregnanciesarewell tolerated in patients
with completeor partial cardiacfunctional recovery whoare
in FC | and I1. Complications such as preeclampsiaand
death could not be correlated with PPCM. Thesefindings
allow usto suggest amoreflexible approach for patients
with PPCM: patientswho havehad their heart sizenorma-
lized are not advised against conception any longer after a
three-year interval from the onset of the disease, whereas
thosewith persistent cardiomegaly aretold about therisks
of afuture pregnancy and tubal ligation isrecommended,
withthefina decisionleft for discussion amongthepatient,
aswell astheir family and physicians. Clinical follow-upis
provided, however, for thosewho become pregnant earlier
than medical recommendation. Termination of gestationis
not indicated.
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