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Summary

Background: Previoudy, thehigh maternal mortdity incar-
diac patients who became pregnant prompted the assertion:
Women with an abnormal heart should not become pregnant.
Thislong-standing notion needsto berevised today.

Hypothesis: The study was undertaken to ascertain the ex-
perience with alarge series of pregnant women with cardiac
diseasecared forinthe samereferra center.

Methods. From 1989 to 1999, 1,000 pregnant women with
heart diseasewerefollowed by the sameclinical and obstetric
team. The cardiac diseases included rheumatic heart disease
(55.7%), congenital heart disease (19.1%), Chagas disease
(8.5%), cardiac arrhythmias (5.1%), cardiomyopathies (4.3%),
and others(7.3%).

Results: Of the pregnant women studied, 765 (76.5%) ex-
perienced no cardiovascular events during the study; 235
(23.5%) patients had the following cardiovascular complica-
tions: congestive heart failure (12.3%), cardiac arrhythmias
(6%6), thromboembolism (1.9%), angina (1.4%), hypoxemia
(0.7%), infective endocarditis (0.5%), and other complica-
tions (0.7%). Clinicd trestment allowed adequate manage-
ment in 161 (68.8%) patients; however, 46 (19.6%) patients
underwent interventional procedures because of refractory
complications. Thegenera maternd mortdity ratewas2.7%.
Of the 915 (91.5%) infantswho were discharged, 119 (13%)
were premature.
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Conclusion: Pregnancy inwomen with heart diseaseistill
associated with considerable morbidity and mortality rates,
whichstrongly correlateto maternal underlying disease. Strict
prenatal care and early risk stratification during gestation are
fundamenta measurestoimprovethe prognosisof pregnancy
inwomen with heart disease.
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Introduction

Previoudy, the high materna mortality in cardiac patients
who became pregnant prompted the assertion; Womenwithan
abnormal heart should not become pregnant.! Thislong-stand-
ing notion needsto be revised today. Perloff2 reported a pro-
gressive and substantial reduction in maternal death and im-
proved fetal outcomein pregnant women with heart disease.
Nevertheless, heart disease remainsaleading cause of nonob-
stetric materna death during pregnancy.3

Withincreasing experience, it hasbecomeclear that not all
clinica dtuations carry the same ominous prognosis. While
pregnancy remains prohibitive under some conditions (e.g.,
pulmonary vascular disease) or associated with significant
maternal morbidity (e.g., mitra stenosis), other conditions,
suchasmitra valve prolgpse, haveabenign courseduring ges-
tation. Inaddition, medicationsused during pregnancy may in-
fluence outcome. Therefore, patients should be evaluated for
underlying cardiac diseaseto select gppropriate management.

Clearly, risk dratification influences therapeutic decisions
during pregnancy asdoes counsdling about future gestations.
The present study is areport of experience with the largest
published series of pregnant women with cardiac disease
cared for by the sameteam of physiciansin oneingtitution.

Materialsand M ethods

From 1989 to 1999, 1,000 pregnant women with heart dis-
ease were followed at the Heart Ingtitute of the University of
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TaLEl  Underlying diseases— 1,000 cases

Cardiaclesion Total No./% Nointervention Previousintervention
Rheumatic valvular disease 557/55.7 326/58.5 231/415
Surgical repair 107/19.2
Bioprostheses 87/15.6
Mechanical prostheses 22/39
Percutaneousballoon valvoplasty 15/2.7
Congenitd heart disease 191/19.1 91/47.6 791414
Acyanctic 121/63.3 81 40
L eft-to-right shuntsdefects 11 29
Valvular or vascular obstructivelesions 40 11
Cyanotic 49/25.6 10 39
Tetralogy of Fallot 1 25
Double-outlet right ventricle 2 1
Ebstein’sanomaly 7 6
Transposition of thegreet arteries 0 7
Eisenmenger’ssyndrome 21/11
Chages disease 85/8.5
Conduction disorders 53/62.4
Dilated cardiomyopathy 19/22.3
Indeterminate 13/15.3
Cardiacarrhythmias 51/5.1
Supraventricular and/or ventricular rhythm disturbances 34/66.7
Pre-excitation syndrome 12/235
Congenitd totd heart block 5/9.8
Cardiomyopathy 43/4.3
Dilated 27/62.8
Idiopathic 18/41.9
Peripartum 9/21.0
Hypertrophic 15/34.8
Redtrictive 123
Miscellaneous 73/7.3

S8 Paulo. Rheumatic and congenital heart disease accounted
for approximately 75% of dl cardiac abnormalities, with the
remaining causes of cardiac anomalies evenly distributed
(Tablel). Miscellaneous conditionsincluded 32 caseswith mi-
trd valve prolapse (8 with cardiac arrhythmia and 24 with
valveregurgitation); 14 caseswith coronary artery disease (all
with coronary stenosis of >70% proven by coronary an-
giogramand 7 with prior myocardia infarction); 13 presented
with pulmonary vascular disease (in 8 associated with schisto-
somiasis); 7 had Takayasu's arteritis; 3 patients had thoracic
aortic aneurysm, 3 had Marfan’ssyndrome, and 1 patient had
undergone cardiac transplantation.

All patientswerefollowed up monthly by thesameclinical
and obstetric team for up to 8 months of gestation, weekly
thereafter until delivery, and up to 3 months after delivery.
Electrocardiogram and Doppler echocardiography studies
wereperformedinall patients. Theinfantswere examined be-
foredischarge, and echocardiogramswere performed if con-
genital heart disease was suspected.

Routine prophylaxismanagement of specific cardiac events
such as rheumatic fever and infective endocarditis was per-
formed according to conventional Srategies* >

The routine strategy adopted against thromboembolic epi-
sodeswasasfollows: (1) In patientswith mechanica prosthe-
ses, coumadin was stopped and heparin was used instead in
two periods: during the first trimester of gestation and from
Week 34 of gestation until 2 daysafter ddivery; intheremain-
ing period coumadinwas maintained. Daily dosesof subcuta-
neous unfractioned heparin was used: either 30,000 U to
achieve 14 to 2 times of activated partia thromboplastintime
(APTT), or low-molecular weight heparin doses at 1 mg/kg
ti.d. (2) Inatrid fibrillation, pulmonary hypertension or cyan-
otic heart disease, subcutaneous unfractioned heparin or low-
molecular weight heparin was employed from Week 24 of
gestation until 2 daysafter delivery, at daily dosesof 20,000 U
or 40 mg, respectively. In both Stuations, coumadin wasintro-
duced 2 days after delivery, adjusted to atarget I nternational
Normalized Retio (INR) of 2.0t0 3.5.

Cardiac complications were managed as follows: heart
failure was treated with bed rest, salt restriction, digoxin,
furosemide, hydralazine, with or without nitrates. Hydrda
zine, recognized as not associated with harmful fetal effects,®
was selected to replace the angiotensin-converting enzyme
inhibitors that are contraindicated during pregnancy.” Ther-
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apy for patientswith pulmonary congestion associated with
mitral stenosis included propranolol (60-80 mg/day) and
furosemide.8 In clinical emergencies, such as a severe pul-
monary congestion and/or low cardiac output, dobutamine
and/or sodium nitroprusside (for nomorethan 3htoavoidthe
potential of cyanogen fetal toxicity) were used. Emergency
treatment of arrhythmias with hemodynamic impairment
included electrical cardioversion, intravenous verapamil, or
adenosine. Low doses of propranolol, verapamil, quinidine,
or digoxin were subsequently administered for maintenance
therapy, while life-threatening ventricular arrhythmiaswere
managed with amiodarone.

Trestment of patientswith cyanotic congenita heart disease
or pulmonary vascular diseaseincluded hospitalization from
the second trimester of pregnancy until delivery, subcutaneous
heparinin casesof Eisenmenger’ssyndrome, and intermittent
long-term oxygen therapy.

Ingeneral, heart diseasewasnot considered anindicationto
induce labor, essentially for obstetrica reasons. Therapeutic
abortion was recommended in situations such as Eisenmen-
ger'ssyndrome, ventricular dysfunctionwith heart failure, and
diseases of the aorta (aortic aneurysms, Takayasu's arteritis,
Marfan’ssyndrome).

137

Resaults
Maternal Outcome

Of 1,000 pregnant women, 765 (76.5%) had no cardiovas
cular complications during the study; the remaining 235
(23.5%) patientsexperienced cardiovascular events, shownin
Tablell in decreasing order of frequency.

In patients with rheumatic heart disease, there were 119
(21.4%) complications (Table111). Congestive heart failure
and pulmonary congestion occurred in 54 (63.5%) patients
with moderate or severe mitral stenosis (mitral valve area
below 1.5 cm? assessed by Doppler echocardiogram), 19
(22.3%) with valve regurgitation, 12 (14.1%) with biopros-
theses, related in 10 patientsto bioprosthesis dysfunction (7
detected before gestation). Among the 20 patientswith car-
diac arrhythmias, 16 were in atria fibrillation associated
with mitral valve disease. Eight episodes of thromboem-
bolism occurredin native mitral valves (five associated with
atria fibrillation, with three of these following aregimen of
anticoagul ation recommended in the protocol), and four in
mechanical prostheses. Infective endocarditiswas observed
in one patient with aortic regurgitation during Week 19 of

TaLE Il Complicationsrelativeto underlying disease

Complications(No./ %)
Cardiac No. of Tota
diseases cases No./% CHF/PC Arrhy Thromb Angor Hyp IE Others
Rheumatic valvular 557 119/21.4 85/71.4 20/16.8 12/10.1 0 0 2117 0
Congenital 191 44/23.0 22/50.0 4/9.1 1/2.8 5114 7/15.9 128 4/2.0
Chagas' disease 85 21/24.7 4/19.0 16/76.2 148 0 0 0 0
Arrhythmias 51 11/215 2/18.2 9/818 0 0 0 0 0
Cardiomyopathy 43 18/41.8 7/389 4222 2/111.1 5/27.7 0 0 0
Cthers 73 22/30.1 3/13.6 7/31.8 3/13.6 4/18.2 0 291 3/13.6
Totd 1,000 235/235  123/12.3 60/6.0 19/1.9 14/1.4 7/0.7 5/0.5 7/0.7

Abbreviations: Angor = angina, Arrhy = cardiac arrhythmias, CHF/PC = congestive heart failure/pulmonary congestion, Hyp = hypoxemia,
|E = infective endocarditis, Thromb = thromboembolism.

TaBLE Il Maternd outcome—overview of 1,000 cases

Cardiac diseases Total No./% RHD CHD Chagas Arrhy CM Others
No. (%) cases 1,000 557 191 85 51 43 73
No complications 765/76.5 438/78.6 147/76.9 64/75.3 40/78.5 25/58.2 51/69.9
Complication 235/235 119/21.4 44/23.1 21/24.7 11/21.5 18/41.8 22/30.1
Medical treatment 2 161/68.8 82/68.9 29/65.5 14/66.7 10/90.9 15/83.3 11/50.0
Intervention® 47/20.0 28/23.5 8/18.2 416.7 1/9.1 0 6/27.2
Mortality 27127 9/1.6 7/3.6¢ 3/3.7 0 3/6.9 5/6.8

a Successful medicd treatment.

b Interventional proceduresduring gestation.
¢ Six of them with Eisenmenger’ssyndrome.
Abbreviations: RHD = rheumatic valve disease, CHD = congenital heart disease, Chagas = Chagas disease, Arrhy = arrhythmia, CM = car-
diomyopathy, Others=miscellaneous conditions.
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gestation, and in another patient with bioprosthesis during
Week 33 of gestation. Both patients survived, athough the
first required aortic val ve replacement. Maternal desthswere
caused by heart failure in patients with severe mitral valve
diseases and thrombosis of mechanical prostheses.

In patientswith congenita heart disease, 44 (23.0%) com-
plicationsweredocumented (Tablell). Of the22 patientswith
congestive heart failure, 20 had unrepaired defects; 13 patients
had aortic valve stenosis, 3 had aortic coarctation, and there-
maining patients had shunt lesions. Paroxysmal supraventric-
ular arrhythmias were observed in three patients with atrial
septal defects and in one after surgicd repair of tetralogy of
Fallot. Anginawas reported in two patientswith aortic steno-
dsand in three with Eisenmenger’s syndrome. Hypoxemia
wasreported infive patientswith unrepaired cyanotic congen-
ital heart disease and in two with Eisenmenger’s syndrome;
these patients had refused therapeutic abortion during thefirst
trimester of gestation. Infective endocarditiswas observed in
one patient with an uncorrected ventricular septal defect.
Among other complications, recurrent syncope was docu-
mented in two patientswith Eisenmenger’ssyndromeand in
onewith eorticvalvestenosis.

Cardiac arrhythmiaswerethe most frequent complications
inthegroupwith Chagas' disease(Tablell), including six cas-
esof complex ventricular arrhythmias. All casesof congestive
heart failure were associated with dilated cardiomyopathy.

Of patientswith cardiac arrhythmiaswithout structurd car-
diac lesions, 11 (21.5%) experienced clinical worsening of a
previous arrhythmia, with induction of concomitant conges-
tive heart failurein two patientswho presented with intermit-
tent paroxysmal atrial tachycardia(Tablell).

In the cardiomyopathy group, there was a high compli-
cation rate (41.8%), involving 18 patients(Tablell): 5 of 7 pa-
tients with congestive heart failure had hypertrophic cardio-
myopathy; therewere4 casesof cardiac arrhythmiasincluding
3 of acute atrid fibrillation and 5 of angina, dso in patients
with hypertrophic cardiomyopathy. Both patients who pre-
sented with thromboembolic complications had dilated car-
diomyopathy. Recurrent syncopewasrecorded in onewoman
with dilated cardiomyopathy. No patient developed the dis-
ease during gestation; peripartum cardiomyopathy had been
diagnosed in previous pregnancies. All materna desths oc-
curredindilated form of disease.

Findly, 22 (30.1%b) patientsinthe miscelaneousgroup expe-
rienced complications, including thefollowing (Tablell): con-
gestive heart failurein 3 patientswith pulmonary vascular dis-
ease; cardiacarrhythmiasin 3 patientswith pulmonary vascular
dissaseandin4with coronary arterid disease; thromboembolic
episodesin 3 patientswith pulmonary vascular disease; angina
in4 patientswith coronary arteriad disease; and infective endo-
carditisin 2 patients: 1 withaprevioudy norma aorticvalveand
another with mitral valve prolapsewith chordaerupture.

Only 7 (53.8%) of the 13 patientsinthe pulmonary vascu-
lar disease had an uneventful pregnancy; theremaining expe-
rienced various eventsincluding 2 cases of maternal bleed-
ing after delivery and 1 case of hemorrhage dueto ruptured
esophagedl varices.

Corversdly, 13 (92.8%) women with coronary arteria dis-
easeachieved full-term gestation, including 7 (50%) whowere
free of cardiovascular events. Four patients, however, devel-
oped unstableangina, two requiring coronary angioplasty and
one needing surgical revascularization. Coronary artery dis-
section wasnot observed inany patient.

Of the 235 patientswho experienced cardiovascular events
during the study, 161 (68.5%) could be clinically managed.
Nevertheless, 46 (19.6%) patientswererefractory to medical
therapies, requiring interventional procedures(Tablelll).

Twenty-five patients underwent heart surgery asfollows:
valve surgery in 10 patients; prosthesis-valve repeat surgery
in 8 patients; surgical repair of congenital cardiac defectsinb
patients. Heart surgical procedures resulted in 1/25 (4.0%)
maternal desth and 4 (16.0%) stillbirths. Other cardiac inter-
vention procedures undertaken in 18 patients (Table I11) in-
cluded percutaneous balloon mitral valvuloplasty (10 cases),
coronary angioplasty (2 cases), and pacemaker implantation
(6 cases).

Overal maternal mortality, underlying disease, and compli-
cationsarepresentedin Table 1. Themain clinical situations
associated with death were rheumatic heart disease in nine
(1.6%) cases; congenital heart diseasein seven (3.5%) cases
(six of them with Eisenmenger’s syndrome), Chagas’ disease
inthree (3.7%) cases, dilated cardiomyopathy inthree (6.9%)
cases, and pulmonary vascular diseaseinfive (38%) cases.

Obgetrical and Fetal Data

Vagina delivery occurred in 613 (65%) patientsand cesare-
an section in 331(35%) women, mostly for obstetrical indica
tions. Themain obstetrica reasonswerefetal growth retarda-
tion, fetd distress, and labor induction failure. In <5% of the
cases, cesarean sectionwasindicated by heart diseese, such as
diseases of the aortaand severeimpairment of maternal hemo-
dynamics, asin casesof cardiomyopathy, Eisenmenger’ssyn-
drome, severeleft ventricular obstructive outflow disesses, or
pulmonary vascular disesse.

Of the 915 (91.5%) infants who were discharged, 796
(79.6%0) werefull term (TablelV). Neonatal weight was2,926
+ 654 g. Twins were born in five cases. Of 29 (2.9%) till-
births, 5 occurred immediately after the onset of acute atrial
fibrillation. Among 22 (2.2%) casesof fetal pathology corre-
lating withmaternal cardiac disease, therewere4 casesof con-
genital Chagas' disease; an infant with neurological disease,
whosemother had undergone aortic valvereplacement during
the second trimester of gestation; and the remaining were cas-
esof cardiac disease.

Discussion

Thisobservationa study, oneof themost extensiveever un-
dertaken in the same Ingtitution on follow-up of gestationin
women with heart disease, documented a23.5% incidence of
cardiovascular complications, a2.7% overdl mortdity rate,
and 7.7% spontaneous abortion and tillbirth in 1,000 cases
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TaBLE IV Fetd outcome—overview of 1,000 pregnancies

Cardiac diseases Total No./ % RHD CHD Chagas Arrhy CM Others
No. (%) cases 1,000 557 191 85 51 43 73
Infantsdischarged 915/91.5 528/94.8 159/83.2 78/91.7 50/98.0 36/83.7 64/87.6
Abortions2 56/5.6 23/41 22/115 3/35 0 3/6.9 5/6.8
Stillbirths 29129 6/1.1 10/5.2 447 119 4/4.3 4/55
Prematurity 119/119 57/10.2 31/16.2 13/15.3 — 5/11.6 13/17.8
CHD 22/2.2 2/0.3 11/5.8 447 — 3/6.9 2127

aTherapeutic abortionin 8 (0.8%) cases.
Abbreviationsasin Tablelll.

studied. The adherence to a carefully conducted protocol al-
lowed an uneventful course of pregnancy in most patients
(76.5%). Furthermore, appropriate medical therapy and inter-
ventiona proceduresinthe management of complicationsalso
permitted successful pregnancy in severe clinica conditions
(TablelIl). Considering the varying prognoses and character-
igtics of the underlying diseases, each situation will be ad-
dressed individualy.

Rheumatic heart disease, which was present in more than
half of patients (Table ), remains the most frequent cause of
valve disease. Although asignificant number of patientswith
rheumatic heart disease had seriousvavelesions, they showed
favorable characteritics to prognosis of gestation such as
young age, sinus rhythm, and normal myocardia function.
Besidesmedical treatment, surgical interventionsor percute-
neous balloon valvul oplasty were frequently effective, result-
ingin satisfactory materna outcome (Tablelll).

Pulmonary congestion wasthe most frequent complication
in patients with mitral stenosi's; notwithstanding, all of them
wereinNew York Heart Association (NY HA) functional class
I/11 &t thebeginning of pregnancy. Infact, accordingto our pre-
viousreport, functiona class|/I1 at the beginning of gestation
doesnot assurean uneventful pregnancy in mitra stenosisIn
these cases, the use of furosemide and propranolol alowed
clinical control inmost patientsupto delivery, afact that favors
medica therapy asthefirst option for managing such patients.
Propranolol was sdlected to reduce heart rate, improve hemo-
dynamics, and to prevent atrid fibrillation. Adverse effects at-
tributed to propranolol in newborns, such asbradycardia, birth
apnesa, polycythemia, and hyperbilirubinemia,® are related to
doses and have not been ohserved at doses up to 80 mg/day.

In cases of paroxysmal atrial fibrillation, dso acommon
complication, electrical cardioversion should be considered
the first alternative for reverting to sinus rhythm because it
is effective, shortens the period of low cardiac output, and
avoidspotential danger to thefetusby theuse of high dosesof
antiarrhythmic drugs. Atrial fibrillation apparently increased
therisk of thromboembolism, sinceit occurred infive cases of
rheumati c di sease despite anticoagul ation with heparin.

Thesignificant incidenceof cardiac complicationsin mitral
stenosisinduces someauthorsto perform “ prophylactic” per-
cutaneous balloon mitral valvuloplasty before gestation.10
However, thisisacontroversa issue; wetend to avoid preven-

tive intervention because this procedure is associated with
0.5% mortality, 1% cerebral embolic events, 1% cardiac per-
foration, 2% mitral regurgitation requiring val vereplacement,
and 15% mild and moderate mitral regurgitation.1 Moreover,
percutaneousballoon mitral valvuloplasty, if necessary, canbe
performed safely and effectively during pregnancy.12

Among 26 patientswith mechanical prostheses, 4 (15.4%)
had thromboembolic episodes, with 3 occurring during hep-
arintrestment, causing one maternal death and two emergen-
cy valvereplacements. These dataare cond stent with those of
many others, '3 1 who emphasize adverse pregnancy out-
comesinwomen with mechanica prosthetic valves, particu-
larly during heparin use.

Conversaly, heart failurerate (13.7%) in bioprosthesiscas-
es, mogt of them due to prosthetic dysfunction, suggest that
dysfunction of bioprostheses implies a worse clinica and
hemodynamic prognosisduring gestation. Nevertheless, these
datado not support the hypothesisthat pregnancy accelerates
the degeneration of bioprosthesis,15-16 becausein the majori-
ty of these cases some dysfunction wasrecognized before ges-
tation. Indeed, the results of acontemporary prospectiveand
comparative5-year study did not indicatethat pregnancy con-
tributesto bioprosthesis deterioration,” consistent with find-
ings in other studies.820 The conflicting conclusions con-
cerning the role of pregnancy in accelerating structural bio-
prosthetic failure may be dueto differencesin study popula-
tion and datacollection.

Although there were insufficient datafor comparative star
tistical andyses, dbsence of maternd mortality inbioprotheses
without dysfunction, low rateof fetal demise, and dispensable
anticoagul ation prompt usto recommend bioprosthesesrather
than mechanica prosthesesin pregnant women.

In congenital heart disease, pregnancy waswell tolerated by
women with cardiac shuntswithout pulmonary hypertension,
the most common form of congenital heart disease (Tablel).
Supraventricular arrhythmias, frequent in patientswith atrial
septal defects and heart failure in patent ductus arteriosus,
were controlled by medical therapy with favorable maternal
andfetal outcomes.

In contrast, shunt lesions associated with pulmonary hy-
pertension, chiefly in Eisenmenger’s syndrome, are danger-
ous because of increased thromboembolism risk and right
heart failure.2! In addition, long-term prevention with use of
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anticoagulants frequently leads to hemorrhagic complica-
tions.22 Although controversia, the use of heparinin this set-
ting was based on the high incidence of maternal death relat-
ed to thromboembolism during gestation.

The high maternal mortality (33%) and fetal demise (47%)
ratesin Eisenmenger’s syndrome correlated with congestive
heart failure, sudden desth, thromboembolism, and infection
emphasize the obstetrical and fetal risks of pregnancy inthis
group of patients. Indeed, of 21 pregnancies of women with
Eisenmenger’s syndrome, only 7 were discharged with both
mother and infant alive. This result supports the notion?3 24
that patientswith Eisenmenger’ssyndrome should avoid preg-
nancy and, if pregnant, should be advised to have an elective
abortion without delay.

Among obgtructivelesions, pulmonary stenosis, eveninpa-
tients with significant right ventricular outflow obstruction,
was hot associ ated with complications. In contrast, pregnancy
in patients with moderate to severe aortic valve stenosiswas
associated with 68.5% maternal morbidity, including onesud-
den death and the need for aortic valve replacement due to
congestive heart failureand recurrent syncopein two cases.

These data confirm the adverse prognosis of pregnancy in
women with significant symptomatic aortic stenosis, specif-
ically with an aortic gradient > 70 mmHg.2> Although surgi-
cal intervention can be performed during pregnancy at re-
fractory heart failure or syncope, it must be recommended
before pregnancy.

Tetralogy of Fallot wasthe most common cyanotic mal-
formation; most of these had been surgically corrected in
early childhood, allowing a favorable maternal and fetal
outcome. Ebstein’sanomaly, the most frequent uncorrected
type of cyanotic malformation (Table 1), presented awide
variation in the severity of lesionsthat determined itsclini-
cal manifestation; however, paroxysmal tachycardiacaused
cyanosis in two patients, probably due to an increase the
right-to-left shunting.

In Brazil, the prevalence of Chagas disease in pregnant
women infected by Trypanosoma cruz ranges from 2.0 to
16.4%, two-thirds of themwithout heart injury;2 however, in
the present study, 85% of patients with Chagas' disease had
heart impairment due to aselection bias, explaining the high
complication and mortality ratesof 24.7 and 3.7%, respective-
ly (Tablell).

Petients with an indeterminate form of disease, defined as
the absence of apparent cardiac damage, but with serum-pos-
itive tests, experienced uneventful courses during gestation.
Cornversdly, in patientswith conduction disordersthat wereor
were not associated with myocardid dysfunction, therewere
76.2% of cardiac arrhythmiaand 19.0% of congestive heart
failure (Table I1). In addition, some complications were re-
fractory to medicd treatment, including 4 of the 16 patients
with complex cardiac arrhythmias who required pacemaker
implantation. Despite specific treatment for cardiac arrhyth-
mias and congestive heart failure, the materna mortality rate
was 3.7% including one case of sudden death, representing
the fourth cause of overall maternad mortality (Table I11);
moreover, congenital transmission of Chagas' diseasein four

cases adds further reason for restricting pregnancy in this
group of patients.

Cardiomyopathy had complication and mortality rates of
30 and 10%, respectively; this underscores the harmful ma-
ternal prognosis specifically associated with left ventricular
dysfunction.2” Thesmall number doesnot permit comparison
of pregnancy outcome between peripartum and idiopathic
cardiomyopathy; furthermore, peripartum diagnosiswases-
tablished in previous gestation. Poor prognosiswasrelated to
cardiovascular events before gestation, such asheart failure,
thromboembolism episodes, and cardiac arrhythmiasin both
causes. Thesedata confirm that dilated cardiomyopathy with
left ventricular dysfunctionisacontraindication for pregnan-
cy, independent of itsetiology.

In hypertrophic cardiomyopathy, the high (73.3%) inci-
denceof congestiveheart failure, anging, and atrid fibrillation
depended on the clinical form of disease. These dataarein
agreement with somereportsthat i ndicate apoor maternal out-
comein obstructive forms of these conditions or when there
aresymptomsof atriad fibrillation beforegestation. 22 Thedlin-
ical management, including bed rest, prolonged hospitaliza-
tion, and use of verapamil (240 mg/day) pluspropranolol (160
mg/day) did not assure good maternal outcome even in pa-
tientswith previoussurgica myectomy or pacemaker implan-
tation; in addition, high dosesof drugs can be hazardousto the
fetus. Thehigh complication rate and relative lack of effective
therapeutic measures prompt usto advise women with symp-
tomatic hypertrophic cardiomyopathy to avoid pregnancy.

Cardiac arrhythmiaswithout structurd lesionsusudly pre-
sent favorable maternal and fetal outcomes and generally re-
guireno antiarrhythmic drugs;2 however, thisstudy waslim-
ited to patients with significant and symptomatic cardiac
arrhythmiasthat required trestment with antiarrhythmic drugs
during pregnancy, guided by careful clinica and Holter moni-
toring for 24 h. Drugs such as cardiac glycosides, verapamil,
quinidine, and propranolol, at dosestail ored to the gestational
age, were not associated with obstetrical or fetal side effects.
Drugs such as amiodarone, propafenone, and procainamide
were employed less frequently, being restricted to specific
clinical situations. In particular, thereported analysesof amio-
darone use during gestation indicate that it is associated with
neonata bradycardia, prolonged QT interval, small sizeof the
fetusin view of its gestational age, prematurity, and prenata
hypothyroidism.3 Despitethis, in the present study maternal
or fetal adverseeffectswere not observed in the small number
of women who used amiodarone during gestation. Therefore,
amiodarone useduring pregnancy should bereserved for treat-
ment of drug-refractory, symptomatic, and/or potentialy
lethd arrhythmias.

Miscellaneous

Thisstudy waslimited towomenwith mitral valve prolapse
associated with cardiac arrhythmias and/or valve incompe-
tence, the outcome of which depended on the degree of mitra
regurgitation and/or the presence and type of cardiac arrhyth-
mias. Our resultsweresimilar to apreviousreport document-
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ing an uneventful course of pregnancy in women with mitral
valve prolgpse,3! except for one (0.29%6) case of ruptured chor-
daeduetoinfective endocarditis.

Coronary arterid diseasewasinfrequent (0.014%) and was
associated with cigarette smoking and ord contraceptive, find-
ingsthat arein agreement with the literature.32 Although no
deaths occurred in patients with coronary arterial disease,
almost half of them experienced some complications, includ-
ing unstable anginain 28.6% and congestive heart failurein
21.4%; these patients required intensive medical therapy and
eventualy intervention procedures (percutaneous coronary
angioplasty in two cases, surgica myocardia revasculariza-
tioninone) to achieveasuccessful maternal outcome.

Pulmonary vascular disease wasassociated with complica:
tion and mortality rates of 86 and 38%, respectively, datathat
confirm an extremerisk of pregnancy in this setting. In addi-
tion, in patients with pulmonary hypertension secondary to
schistosomiasis, maternal bleeding after delivery occurredin
two patients and hemorrhage due to ruptured esophaged
varices in another two. These observetions are smilar to the
study by Weissand Hess? that showed amaternal mortdlity of
56% for secondary pulmonary hypertension compared with
36% for primary pulmonary hypertension. These differences
wereattributable to additional adversefactors such ashepati-
tis, systemic connectivetissue, or vascular inflammatory dis-
ease. In spite of grict current management protocol, pulmon-
ary vascular disease is associated with an ominous maternal
prognosis, independent of the underlying cause,3* and preg-
nancy isabsolutely contraindicated in women with pulmonary
vascular disease.

Obsetrical and Fetal Consider ations

Inthe majority of patients, the delivery method was deter-
mined by obstetric reasonsor fetd demands. The high rate of
37.5% of cesarean sections was related to the peculiarity in-
herent in pregnancy in patientswith severe heart disease, asso-
ciated with retardation of fetal growth, fetal distress, and labor
induction risks. In heart disease Situations, in which cesarean
section was indicated, the aim was to improve the materna
andfeta prognosisinthosevery dangerousclinica settingsby
reducing the gestational period. In this event, the procedure
must be carried out as soon asfetal maturity was established.

Inthisstudy, 91% of pregnanciesresultedin hedthy infants,
comparablewith thoseinthe general population; thiswasre-
warding considering the high incidence of severecardiac dis-
ease in this cohort. The occurrence of 4.8% of spontaneous
abortion isincluded in the actud rate of abortion in women
with cardiac disease sincemost patientswerereferred fromthe
first trimester of gestation.

Furthermore, the high incidence of fetal pathologies in
groupswith congenital heart disease, hypertrophic cardiomy-
opathy, and Chagas' disease (Tablel) wasvery strongly asso-
ciated with its genetic or infectious nature and is consistent
with other reports.35 36 Thus, during prenatal care, adetailed
cardiac examination including serid fetal ultrasound studies
and eventually fetal echocardiography should be performed.

Study Limitations

This study has no control group, because the number of
clinical situationsissolargethat obtaining controlsisvirtualy
impossible. Wedo acknowledgethat thisfact limitsinterpreta-
tion and extrapol ation of thedata. Inaddition, the study covers
along observationa period during which therapeutic advances
that occurred inthefield wereincorporated gradualy into the
study protocols. Neverthel ess, we believe that thislarge num-
ber of patients followed in the same indtitution by the same
team of physicians offers insight into the pathophysiology,
complications, and outcome of thesebroad clinical problems.

Conclusions

Our data support the fact that the prognosis of pregnant
women with heart disease hasimproved, leading frequently to
successful outcomes. However, pregnancy is contraindicated
in patients with Eisenmenger’s syndrome, severe cardiomy-
opathies, and pulmonary vascular diseasein view of ominous
gestational evolution and scarcity of effective medical re-
sources. Proper evaluation of materna prognosisprior to con-
ception, and adequate clinical follow-up during pregnancy,
are both fundamental measures for obtaining a satisfactory
outcomein these patients.
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