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A 14-year-old female patient became pregnant 6
years after heart transplantation. The pregnancy evolved
uneventfully, and the newborn infant was healthy. Five
months after delivery, the mother was in good condition
with preserved ventricular function, and the baby had
normal neuro-psychomotor development. Even though the
case reported here was a success, pregnancy following
cardiac transplantation is considered a high-risk condi-
tion and remains contraindicated.

Cardiac transplantation isawidely accepted techni-
gue, constituting atreatment for patients with end-stage
cardiac disease. The number of recipientssurviving trans-
plantation keeps growing with improvement in quality of
life, including sexuality and delivery, and obtainment of sig-
nificant results. Many femal e patientswith damageintarget
organssuch astheheart, lungs, kidneys, liver, bonemarrow,
and pancreasareinfertile. Restoration of thenormal functi-
on of any of these organsthrough transplantation haslead
to conception and pregnancy. Onthebasisof dataavailable
sincethefirst pregnancy in arenal transplant recipientin
1958, it hasbecomeevident that reproduction after organ
transplantationispossible. The desireto become pregnant
iscommonand normal inwomen of childbearingage, inclu-
ding recipientsof cardiactransplants.

In the United States, a mean of 2,500 transplanta-
tionsisperformed per year, with anexpected survival rate
of 80%inoneyear and 65%in5years?3. Thefemalecar-
diac transplant recipient popul ation accountsfor 21%to
38% of the cases, agreat percentage of whichisof chil-
bearing age. Since 1958, morethan 2,400 pregnanciesha:
ve occurred in transplant recipients. Successive preg-
nancies have been reported in kidney, liver, and bone
mar row transplant recipients.

Pregnancy after cardiac transplantationinvolvesade-
licate circumstance and should not beencouraged. Thede-
nervated heart may respond to hemodynamic changes as-
sociated with pregnancy, and arejection-freegraft requires
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freeserial endomyocardial biopsiesand invasive hemody-
namicmonitoring.

The objective of this study isto report the case of a
14-year-old femal e patient became pregnant 6 years after
heart transplantation.

Case report

The patient isa 14-year-old single white femal e stu-
dent from Porto Alegre. Shehad been healthy until April of
1990 when she devel oped edema, dry cough, and dyspnea.
Shewas admitted to the Ingtituto de Cardiologia/l C-FUC
for diagnosticinvestigation. Sheunderwent el ectrocardio-
graphy, echocardiography, coronary angiography, and
myocardial biopsy, being diagnosed with dilated cardio-
myopathy and severemitral andtricuspid regurgitation. The
echocardiogram showed diffuse hypocontractility with a
shortening fraction (DD) of 16% and signsof incipient pul -
monary hypertension. The hemodynamic study revealed
biventricular failure. InMay of ’ 90, shewasreferredtothe
cardiac transplant program of theinstitution, and surgery
wasperformedin December of ‘ 91. Intheearly postopera-
tive period, she underwent 2 surgical interventionsdueto
bleeding. Shewasdischarged from the hospital in February
of 92 and was clinically asymptomatic. A myocardial
biopsy revealed degree 1A (focal acute rejection), and
treatment with 500mg/day of cyclosporine, 75mg/day of
azathioprine, and 20mg/day of prednisonewasindicated.
Thedoseof cyclosporinewasgradually reduced to 200mg/
day associated with 50mg/day of azathioprine. The patient
remained asymptomatic until June of ' 96, when she was
hospitalized with jaundiceand itching dueto drug-induced
hepatitis. Azathioprinewasthen suspended and the symp-
tomsresolved. The patient wasinformed about therisk of a
possible pregnancy and contraception with condomsor a
vaginal diaphragmwasindicated. Nevertheless,in Decem-
ber ' 97, 6 years after transplantation, she was diagnosed
with a 5-week pregnancy. The pregnancy, which evolved
unevent-fully, wasfollowed upwith weekly prenatal visits
andregular medical visitsto theambulatory cardiac disease
and pregnancy clinicsof the IC-FUC. Serum levels of cy-
closporine were monitored with radioimmunoassay with
monoclona antibody (RIA), anditsdoseswere adjustedto
obtaintherapeuticlevel s(200-800mg/mL ). A progressive
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increaseinthecyclosporinedosewasrequired during preg-
nancy. Blood pressurelevel sassessed on medical visitswe-
renever higher than 140/90mmHg; thee ectionfractionevi-
denced by serial echocardiogramsremained stable(fig. 1).
Pregnancy wasfollowed upwithmonthly fetal echography,
and no abnormalitieswereobserved. Cardiacfunctionwas
regularly monitored two-dimensional echocardiography
with color Doppler, and all parameterswerenormal . Renal
functiondid not significantly changeduringthegestational
period. InJuly of ' 98, at the 36" week of pregnancy, acesare-
an section under general anesthesiawasperformed asindi-
cated by the obstetrician. Thefemale newborninfant wei-
ghed 2,300g and measured 46 cm. Her Apgar scorewas8 at
thefirst minuteand 8 at the 5™ minute. M other and daugh-
ter evolved satisfactorily. Five monthsafter birth, thechild
had no abnormalities, and her neuropsychomotor develop-
ment wasadequatefor her age. Themother wasingood con-
dition, her blood pressurewas 130/80mmHg, her heart rate
was86bpm, her g ectionfractionwas 74.7%, and shewasin
NY HA functional classl, with norejection episode. Curren-
tly the patient i staking 200mg/day of cyclosporine.

Discussion

From the pioneering daysof heterotopic cardiactrans-
plantationsin animalsat the beginning of the century tothe
first experienceswith humanbeingsinthe* 60s, several obs-
tacleshavebeen overcome. Currently, survival for Syearsis
estimated to be between 60% and 82% 1. Approximately
30% of cardiac transplantationsare performed in women,
many of whom areof childbearing age®. Thefirst pregnancy
after cardiac transpl antationwasreported by L éwenstein et
a ®in1988. InJuly ' 98, Branch et al  reported the existence
of reportsintheinternational literatureof 47 pregnanciesaf-
ter cardiac transplantationin 35women, as 12 of them had
had morethan onepregnancy. Fromthe 35first pregnancies,
26livebirths, atwin delivery, 4 spontaneousabortions, and
6 therapeutic abortionsresulted. From asecond pregnancy
after cardiac transplantation, 11 birthsand 2 spontaneous
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Fig. 1- Evolution of the laboratory testsand blood pressure. Cyclosporine—serum
levelsof cyclosporinein ng/mL; EF —gjection fraction in %, assessed on echocardio-
gram; syst BP—systolic blood pressurein mm Hg; diast BP—diastolic blood pressu-
reinmmHg
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abortionsresulted. In Brazil, thefirst report published on
pregnancy after cardiac transplantation wasby Almeidaet
a "in1995.

Pregnancy after cardiac transplantation has been
contraindicated because of therisksto themother and con-
ceptus®. Inthe pregnant woman, therisksrelatemainly to
hemodynamicalterationsandimmunosuppressivetherapy,
determining an el evation in maternal morbidity but notin
mortality 8. During pregnancy, blood volumeincreasessig-
nificantly, an average of 50%. Thisincreasebeginsinthe 6™
week of pregnancy and reaches a peak in the 32" week of
pregnancy. Cardiac outputincreasesfrom 30%to 50%and
heart rate from 10 to 20bpm. Systemic blood pressure de-
creasesinthefirst and second trimesters, reaching preges-
tational levels at the end of pregnancy. The most evident
changeis elevation in end-diastolic volume®*, Inthe
transplanted patient, cardiac output isusually reduced,
ventricular complianceis smaller than that in the normal
ventricle, and thisismaintained by thehigh central venous
pressure® | ntracardiac pressuresare normal at rest, but
during exertion, ventricular diastolic pressuredrasticaly in-
creases™. In cardiactransplantation, theheartisdenerva-
ted and | osesthevagal stimulus, determining anelevation
in heart rate at rest, which is usually between 95 and
115bpm. Hypersensitivity to circul ating catecholaminesal -
so occurs. If these changes occur in atransplanted preg-
nant woman, they can adversely affect theheart, withanin-
creasein cardiac contractility, in central venouspressure, in
blood volume, andin cardiac output “** Therefore, cardiac
overload occurs, whichinitsnatural evolutionresultsinan
increaseinthediameter of theright ventriclewithtricuspid
regurgitation ’. These hemodynamic changes are usually
well tolerated by transplanted patients during pregnancy.
However, hypertens onand preeclampsiaaremoreprevaentin
thesewomen *** Themajor risksinregard toimmunosuppres-
sivetherapy inpregnantwomenarehighindicesof gestational
diabetes, prematureruptureof themembranes, hypertension,
adrenal insufficiency, andinfection®**> Other alterationsin-
cludeahigher incidenceof postpartum depression, anemia,
and cholestatic jaundice?® 415

Inregard to the conceptus, the major complicationis
intrauterine growth retardation, accompanied by sponta-
neous abortion, prematurity, adrenal insufficiency, low-
birth-weight, and teratogenicity 5% Prematurity isfre-
guent because of the premature rupture of membranes®.
Abortionismorefrequent because of theincreased risk of
infectionscaused mainly by Listeria, cytomegal ovirus, her-
pesvirus, and rubellavirus?’. Factorsrelated to hyperten-
sion causeahigher preval enceboth of low-birth-weight in-
fants and intrauterine growth retardation 2. The drugs
used inimmunosuppressive therapy cross the placental
barrier and may haveateratogenic effect " Lymphopenia,
hypogammagl obulinemia, thrombocytopenia, and thymus
hypoplasiaarereported in children of womenwho used aza-
thioprine associated with prednisone; these alterations,
however, werereversed“. Cyclosporineisfoundinfetd cir-
culationin concentrationssimilar to that foundin the mo-
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ther 2, exerting apossibleimmunosuppressiveeffect onthe
fetus’. Inexperimentswith animals, theimmunosuppressive
therapy had ateratogenic and fetotoxic effect”; however, no
appropriateandwell-controlled studieson pregnant women
are available. Scott et al ¢, reviewing 30 cases, found no
congenital anomalies, or fetal and neonatal death.

Rejection of the transplanted organ is an important
complication of cardiactransplantation, evenunder immu-
nosuppressivetherapy, but thisrisk isnot increased during
pregnancy %1622 The most used immunosuppressivethera-
py intransplanted patientsisthetripleprotocol comprising
cyclosporin A, azathioprine, and corticotherapy with me-
thylprednisolone or prednisone®**, which arealsoindica-
ted in pregnant patients"*%. Cyclosporineisalipophilic
cyclicoligopeptideisolated fromthefungusZolypocladium
inflatum Gams. It hasapotent immunosuppressive effect,
inhibiting the synthesis of interleukin-2 by the helper T
lymphocyteand theproliferation of activated T cells, aswell
as other lymphokines?, decreasing theimmune response
without asignificant mielotoxicity . Themain sideeffectsin
transplanted patients are asfollows: hypertension; renal,
hepatic and neurologic damage; gingival hyperplasia;
lymphoproliferative disorder; myocardial fibrosis; and
hirsutism 22, Hypertension is caused by afferent glo-
merular vasoconstriction that decreases glomerular fil-
tration and withholds sodium, resulting in anephrotoxic
effect 1. Cyclosporine may be used during pregnancy only
if the benefitsjustify the potential damage to the fetus*.
Breast-feeding must be contraindicated because cyclos-
porineispresent in maternal milk’. Duringthethird gesta-
tional trimester, dueto hemodilution, thelevelsof serum
cyclosporinearesignificantly reduced and anincreasein
thedaily doseisrequired . Azathioprineisaderivativeof
6-mercaptopurine, whose actionismediated by inhibition
of the synthesis of the purines, reaching DNA and R-
NA®. Theadverseeffectsin transplanted patientsinclude
bone marrow suppression, with leukopenia, thrombocy-
topenia, and macrocytic anemia, increased suscepti bility
to neoplasiasand infections, hepatotoxicity, pancreatitis,
alopecia, and skinfragility 7. Corticoidsact upon macro-
phages and T lymphocytes, and al so have a nonspecific
immunosuppressive action. Prednisone ismoreused in
thetriple protocol and methylprednisoloneispreferredin
episodes of acute rejection?.

Thecontraindication of pregnancy after cardiactrans-
plantation isbased on thealready cited complications, and
in some foreign centers therapeutic abortion is recom-
mended “"1¢ No consensus exists about the ideal contra-
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ceptive method for femal e transplanted patients of child-
bearing age . Contraceptive methods, such as condoms
andvaginal diaphragms, havethesmallest adverseeffects,
but dueto their low effectivenessthey are not widely re-
commended . Intrauterine deviceshavelow effectiveness
inimmunocompromised patientsand haveahigher risk of
infection 4. Combined oral contraceptives should only be
considered for women without hypertension, and hepatic
and thromboembolic diseases, because when associated
withimmunosuppressive agentsthey potentiate the occur-
rence of hypertension, hepatotoxicity, thromboembolism,
cerebral stroke, cholestasi s, edema, and gastrointestinal di-
sorders "2"% Progestins are the current option because
they can be used in the presence of hypertension and
thromboembolism, areeffective, and havelow levelsof ad-
verse effects®. All hormonecontraceptivemethodsrequire
strict monitoring of theserum|evel sof theimmunosuppres-
siveagentsbecausethey may influencetheir metabolism?.
Permanent contraceptive methods, such astubal ligation
and vasectomy, are a good option because they are safe
and have no complicationslikethe hormonal methodsdo;
they, however, aredifficult to reverse* 716

During pregnancy, theprenatd follow-upisfundamental
and should be more strict and frequent when compared with
thet of normal gestations. Thefollowingexaminationsareindis-
pensableduring pregnancy: serumlevel sof cyclosporine, leu-
kocyte and platel et counts, routine hemograms, echocardio-
graphy, and monitoring of renal function4?> Radiographic
examinationsand myocardial biopsiesarenot routinely re-
commended”’.

Thecardiactransplanted femaleusually toleratesvagi-
nal delivery well, and acesarean section should only bein-
dicated for obstetric reasons?®; however, the cesarean sec-
tionrateintransplantedwomenishigh®. During childbirth,
the cardiac output iselevated in up to 25% by uterine con-
tractions, which causeanincreasein venousreturn; there-
fore, strict monitoringisrequired. Intheearly postpartum
period, anincreasein preload occursdueto blood drainage
fromtheuterustotheperipheral circulation, whichmay re-
quiremedicd intervention . Inthe puerperium, cycl ospori-
nelevelstendtoincrease, requiring adecreaseinthedaily
doses of thisdrug”.

Regardlessthehigh successful indicesobtained nowa-
days, pregnancy after cardiac transplantation continuesto
be considered ahighrisk procedureand requiresspecial me-
dical care. Themajor effortsshoul d bedirected towardsstrict
contraception, and, in case of pregnancy, adequate control of
the possible complications should be performed.
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