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Objective - Detect of cardiac alterations in children
with AIDS and compare their evolution with the adminis-
tration of only one anti-retroviral and the recent cases
who received drugs in combination.

Methods - We prospectively studied 47 children in 3
groups: group 1, 20 cases treated only with zidovudine;
group 2, 10 patients treated initially with zidovudine and
later with a combination of drugs and in group 3, 17 pa-
tients, who receiced two or three since the beginning. In all
patients it was done chest X-ray, EKG and echocardiogra-
phy every 6 months and after death complete pathological
study.

Results - Among the 45 patients cases 26 (57%) were
index cases. Malnutrition, diarrhea tachycardia, signs of
congestive heart failure, pericardial effusion, abnormal
ventricular repolarization and arrhythmias were more fre-
quent in group 1. Echocardiographic abnormalities were
present in 10 (50%) children of group 1. They were less fre-
quent in the others two groups. In regard to the outcome in
group 1, two patients had worsening of sings of cardio-
myopaty and 4 died. Cardiac dysfunction in all cases of
group 2 and 3 improved with the medication.

Conclusion - The children who received combination
and their cardiac alterations had more favorable out-

come than those who received only one drug.
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Currently, approximately 90% of the children with
acquired immunodeficiency syndrome (AIDS) notifiedin
Brazil wereinfected viavertical transmission?.

At our institution, we have been carrying out a
prospective study of the cardiac alterationsin children
infected with HIV 2. Thanksto the protocol sfor preventing
vertical transmission adopted in our country, we have
observed an upto 70% reductionininfected children 5. A
prospective multicenter study showed that in childrenwith
changesin heart size and heart function, areductionin
survival was observed independent of other variables®.
Our study aimed at prospectively assessing the cardiac
alterationsinthese patients, following their evolutionwith
the use of the medication, including the antiretroviral
agents, and at comparing data obtained in children recei-
ving new combinationsof medication.

Methods

Weprospectively studied 47 childrenfollowed up at the
Hospita Universitario Antonio Pedro, inthecity of Niterdi,
from January 1993to December 2000. They weredividedinto
3groupsasfollows: group 1—comprising thefirst 20 patients,
whoseagesranged from 6 monthsto 12 years(median of 36
months), treated only with the antiretroviral agent zidovu-
dine; group 2 —comprising 10 patients with agesranging
from 4 monthsto 7 years (median of 30 months) diagnosed
before December 1995, whoinitialy received only zidovudine
and then a combination of that drug and another with the
samefinality; group 3—comprising 17 childrenagedfrom 1to
10 years (median of 2 years), who were the most recent
patients, diagnosed after January 1996, and who received a
combinationof 2or 3antiretrovira drugssincethebeginning.
Thecriterion for the use of these drugsfollowed the recom-
mendations of the Ministry of Health”. Replacement of the
drugswas required on severa occasionsduetointolerance
or lack of appropriate response. The most frequently used
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drugsinthesechildrenwereasfollows. 1) nucleosideanaog
reverse transcriptase inhibitors. zidovudine (AZT), dida
nosine(DDI), stavudine(DA4T), lamivudine(3TC); 2) nonnu-
cleosideanal og reversetranscriptaseinhibitors, mainly nevi-
rapine(NVP); and 3) proteaseinhibitors: ndfinavir (NFV), rito-
navir (RTV),indinavir IDV)".

The laboratory tests for diagnosing AIDS were as
follows: ELISA - VIDASsystem - Biolab, which usesthe
enzyme-linked fluorescent immunoassay (ELFA) for
detecting HIV 1 and 2; and the AXSY M-Abbot system,
whichisamicroparticleimmunoassay techniquethat uses
recombinant antigensderived from 3 proteinsof HIV 1and
2. When positive twice, the Western Blot method was
used for confirmation.

We used the revised classification system of human
immunodeficiency virusinfectionin children of the Centers
for Disease Control and Prevention (CDC) inAtlanta, 19948,
for ng clinical andimmunologicsigns.

The protocol for semestral cardiological evaluation
comprised aclinical examination performed by thepediatric
cardiology staff, chest radiographies, echocardiography,
and Doppler two-dimensional echocardiography (ESAOTE
5000 device) every 6 months. These procedures were
repeated due to infectious intercurrences or worsening of
thecardiac symptoms. Thicknessof thewallsand cavitary
diameterswere measured, and ventricular mass, and gjec-
tion and shortening fractionswere calculated®. Angection
fraction>60% and asystolic shortening of theleft ventricu-
lar diameter > 30% were considered normal. An autopsy
wasperformedinall patientswho died.

Thepatientsin groups2 and 3 al so underwent measu-
rement of theviral |oad and CD4 and CD8lymphocyte count
accordingtotheNASBA-NUCLISENSmethod, throughan
agreement with the Miguel ote Vianna L aboratory of the
State Secretariat of Health.

Follow-up in the different groupswas asfollows (in
months): group 1- 30, group 2- 72, and group 3- 36.

The statistical analysiswas performed with the
nonparametric chi-squaretest.

Results

Of the20 childreningroup 1,19 wereinfected viaverti-
cal transmission and only 1 patient viablood transfusion.
In that group, 13 (65%) were considered index cases. In
group 2, all the 10 patientsacquired theinfectionfromthe
mother, and 3 (30%) wereindex cases. Ingroup 3, of the 17
children, only 1acquired HIV viatransfusion, and 10 (60%)
wereindex cases. Of the45 childrenwho received thevirus
viavertical transmission, 26 (57%) wereindex cases. The
most common clinical alterationsareshownintablel. The
first 5signsor symptoms prevailed inthe 3 groups: under-
nutrition, crisesof diarrhea, repeated pneumopathies, ane-
mia, and hepatosplenomegaly. Undernutrition and the
crisesof diarrheawere morefrequentingroup 1thaninthe
other groups with a statistically significant difference
(p<0.01 and p<0.05, respectively).
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Table I — Clinical signs and symptoms

Signs/symptoms Group 1 Group 2 Group 3

(n=20) (n=10) (n=17)

N° % N° % N° %

cases cases cases

Undernutrition 16 80 3 30 7 41
Crises of diarrhea 14 70 3 30 6 35
Repeated pneumopathies 14 70 4 40 10 60
Anemia 10 50 3 30 4 23
Hepatospleno-megaly 9 45 4 40 6 35
Adenomegaly 8 40 4 40 6 35
Psychomotor retardation 8 40 2 20 3 18
Candidiasis (skin and mucosas) 8 40 3 30 4 23
Enlarged parotid glands 7 35 2 20 3 18
Frequent otites 6 30 2 20 5 30
Dermatitis/impetigo/abscesses 3 15 2 20 3 18
Herpes zoster 1 5 1 10 1 6
* “Pneumopathies” comprise the cases of pulmonary tuberculosis and
infection by Pneumocystis carinii.

TheHIV vird load analysisprior toand after theantire-
troviral treatment during thefollow-up of thechildrenwas
useful for guiding the changein medication.

The antiretroviral agents were used as follows. In
group1, all the20 patientsreceivedonly AZT. Ingroup 2, all
the 10 patientsinitially received AZT, DDI being added
after 6to 8 months. Of these patients, 6 (60%) failedtores-
pond, and 2 (20%) patientsreceived thecombination of DAT
and 3TC, withwhichthey remained during amean period of
48 months. Two other (20%) patientsreceived thecombina-
tionof DAT, 3TC, andritonavir duringameanfollow-upof 52
months. Two children (20%) received AZT, DDI and nevira:
pine for amean observation period of 50 months. The 17
patientsin group 3 received from the beginning acombina
tion of medications asfollows: 8 (47%) patients received
AZT, 3TC, and nelfinavir, and the other 9 (53%) received
DA4T, DDI, and nelfinavir (follow-uprangingfrom 18to 24
months). Thecontrol of opportunisticinfectionswithimmu-
noglobulinswasirregularly performedinonly 8 patientsin
group 1duetoafailureinacquiringthemedication. It was
regularly performedin7 childreningroup 2andin9children
ingroup 3, and wasindicated when hypogammagl obuline-
miawasdetected onlaboratory tests. Ganciclovir, indicated
when cytomegal ovirusinfectionwas confirmed, wasadmi-
nisteredto 3 patientsingroup 1, to 2 patientsingroup 2, and
to 1patientingroup 3.

On cardiovascular examination, thefollowingfindings
werefregquent in the 3 groups: tachycardiaat rest, systolic
murmur in the left sternal margin, propulsiveictus, heart
failure, increased cardiothoracicindex, and muffled heart
sounds when moderate to intense pericardia effusion oc-
curred (tab. 11). Comparing these findings, a significant
difference between groups 1 and 3 wasobserved in regard
totachycardiaat rest (p<0.01). Theother datadid not show
thesameimportance.

Themost common electrocardiographicfindingsinal
groupswerealterationsin ventricul ar repolarization asso-
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Table II - Cardiac signs and symptoms

Table IV — Echocardiographic results

Signs/symptoms Group 1 Group 2 Group 3
(n=20) (n-10) (n=17)

Results Group 1  Group 2  Group 3
(n=20) (n=10) (n=17)

LSM- left sternal margin; CHF- congestive heart failure; NYHA- New York
Heart Association; RX- chest X-ray.

ciated or not with sinus tachycardia. In group 1, these
aterationsweremorefrequent (tab. 111), and astatistically
significant difference was observed between groups 1 and
3inregardtorepolarization alterationsand sinustachycar-
diawithleft ventricular overload (p<0.05). Ingroup 3, nor-
mal echocardiogramsweresignificantly morecommonthan
intheother groups(p<0.05).

Anabnormal echocardiogramwasfoundin50% of the
patientsin group 1. Left ventricular systolic dysfunction
was the most frequent abnormality in all groups, and, in
severa patients, it wasassociated with pericardial effusion
or cavitary dilation (tab. V). The 10 patientsingroup 1 with
systalic dysfunction had gjection fractions between 26 and
40% (mean of 34.1%; SD of 5.1). The4 patientsingroup 2
withabnormalitieshad an g ection fraction ranging from 27
to 41% (mean of 33.7%; SD of 5.06), and the 4 patientsin
group 3with abnormalitieshad an e ectionfraction ranging
from 31 t0 48% (mean of 34%; SD of 2.94). Thecomparison
between groups 1 and 3 showed a statistically significant
differenceinregardto systolic dysfunction associated with
anincreaseinthediameter of theleft cavities, morefrequent
in group 1 (p<0.05). In some patients, the parameters of
diastolic function assessed werenormal.

N % N° % N° % Ne % N° % N° %
cases cases cases cases cases cases

Tachycardia at rest 10 50 6 60 4 23 Normal 10 50 6 60 13 76
Systolic murmur in the LSM 6 30 3 30 4 23 Moderate dysfunction 6 30 2 20 2 12
Signs of CHF, NYHA 11l and IV 5 25 2 20 1 6 and LV dilation
Increased cardiac index on RX 4 20 3 30 2 12 Systolic dysfunction 2 10 1 10 1 6
Propulsive ictus 3 15 1 10 1 6 and moderate effusion
Muffled heart sounds 3 15 1 10 1 6 Pericardial effusion
Mitral systolic murmur 1 5 - 1 6 Hypertrophy of the IVS and LVPW, 1 5 0 0 0 0
Mitral diastolic murmur 1 5 - - - ~in relaxation
Pericardial friction 1 5 1 5 Systolic dysfunction, mild effusion, 1 5 1 10 1 6

Table III — Electrocardiographic alterations
Result Group 1 Group 2 Group 3
(n=20) (n=10) (n=17)

N° % N° % Ne %
cases cases cases

Normal 7 35 6 60 15 88

Ventr. repol. 5 25 2 20 1 6

dteration + tachycardia

Sinus tachycardia 4 20 1 10

+ LV overload

Sinus tachycardia 1 5

Supraventricula

Supraventricular extrasystoles 1 5 1 10 1 6

Nodal rhythm 1 5

Ventricular extrasystoles 1 5

Ventr. repol. — ventricular repolarization.
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and hypertrophy of the IVS and LVPW

~ - reduction; LV- left ventricle; IVS- interventricular septum; LVPW- left
ventricular posterior wall.

The treatment of congestive heart failure was the
sameinall cases: diuretics, captopril, and digitalis. Patients
with significant pericardial effusion underwent diagnostic
punctureand surgical drainage, when necessary.

Improvement intheclinical signsof congestiveheart
failure were observed in 4 patientsin group 1, which was
confirmed by theelevationin theventricul ar function para-
meters and by the electrocardiographic alterations. Three
(15%) childrenin group 1 and 1 (10%) child in group 2
remained with sinustachycardiaassociated with an altera-
tioninventricular repolarization. Onepatientingroup 3re-
mained with supraventricular extrasystole. Thesubsequent
echocardiographic findingsin patientsin group 1 wereas
follows: of the 10 patients with systolic dysfunction, 3
(30%) had asignificantimprovementinthe parameters, and
1 (10%) had them normalized. The evolution was un-
favorablein 6 patients; clinical and echocardiographic
worseningwasobservedin 2 (20%) patientswhodied. The
myocardial histological findingsinthese 2 patients showed
only alterations compatible with metabolic disorder. Two
(20%) children died dueto myocarditis, 1 caused by Toxo-
plasmagondii, and the other by disseminated cytomega-
lovirusinfection (CMV). The echocardiogram in both
children showed thickening of the septum and thel eft ven-
tricular posterior wall. Two other children died dueto other
causes: 1 had pneumonia caused by Pneumocystis carinii
and another had sepsis caused by Candida. Ingroup 2, the
4(100%) patientsnormalized their ventricular dysfunction,
which a so happened with the patientsin group 3 (tab. V).
One child in group 2 died, but an autopsy was not perfor-
med. All group 3 children continue on ambul atory follow-
up; none of them havedied sofar.

Discussion

Vertical transmissionwasobservedin 95% of our pa-
tients, and thisisafrequent findingin most case series 1%,
Themother-child HIV transmissionrate, when no preven-
tion occursduring pregnancy, rangesfrom 20to 40%, and,
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Table V - Evolution of the cases in regard to systolic functions on the echocardiogram

Group 1
Moderate systolic dysfunctio (N=10)

Systolic dysfunction (N=4)

Group 2 Group 3

Systolic dysfunction (N=4)

40%
20%
20%
20%

Improvement

Clinical and echocardiographic worsening
Death due to myocarditis

Death due to pneumonia and sepsis

NN D

Improvement

0
0
0

4 100% Improvement 4 100%
0 0 0
0 0 0
0 0 0

withthecorrect useof AZT, itrangesfrom2t05%°>2. Inthis
study andintheonepreviously reported ?, several children
wereindex cases, and, therefore, did not receive protection.

Inregardto clinical manifestations, the patientsrecei-
vingonly AZT (group 1) had more complicationsor oppor-
tunistic infections than those receiving the combined
therapy. The combination of drugsis known to be more
effectiveinthecontrol of viral replication 3. Childrenin
group 1 aso had morecardiac alterations. Twenty-five per
cent of them had signs of congestive heart failure during
hospitalization. Several factors may have accounted for
congestive heart failure. The human immunodeficiency
virusitself may beisolated inthemyocardium?®. Thedrugs
usedinthetreatment, suchasAZT and DDI, areconsidered
cardiotoxic, athoughworsening of cardiac symptomshave
not been reported in children after their use so far 167,
Undernutrition, whichwasmorefrequentingroup 1, might
have contributed to the greater incidence of echocardio-
graphic alterations, because poor absorption, electrolyte
imbalance, and deficiency in oligoelementsaredirectly or
indirectly associated with cardiomyopathy -1, Opportu-
nistic infections, mainly CMV, and those caused by
Toxoplasmagondii, Pneumocystiscarinii, and Mycobacte-
rium, may directly or indirectly account for the cardiac
manifestations 221, Several studiesreported that severe
infections may lead to the release of cytokines, which
reduce cardiac work and ejection fraction, improving
congestive heart failure 222, Some authors showed that
cytokines, such astheinterleukins(IL-1, IL-6, and IL-10)
and TNF-a, haveanegativeinotropiceffect, altering theho-
meostasisof intracel lular cal cium and inducing the produc-
tion of nitric oxide, which depresses cardiac function and
promotes apoptosis %2,

Thed ectrocardiographicfindingsareunspecific; they
may befound in myocarditisor dilated cardiomyopathy of
other causes, and compriseaterationsin ST segmentand T
wave®®, [nour patients, theechocardiogram providedim-
portant information for thecorrel ation of theclinical dataof
congestive heart failureanditsoutcome. Thefindingsof |eft
ventricular dysfunctionwith dilation of thecavities, usually
associated with pericardial effusion, are also the same as
previoudly reported2®’. Ingroup 1, 50% of the patientshad
important alterations, and only 40% improved with treat-
ment (drugsfor congestive heart failure and those specific
for infections). In the other groups, a 100% improvement
was observed after the same treatment; the differencewas
the use of antiretroviral agents and the better approach to

theopportunisticinfections. Somepatientsingroup 1 died
dueto myocarditisor worsening of theclinical and echocar-
diographic findings. Lipshultz et al ® studied 193 children
infectedwith HIV and reported that shortening fractionand
thickening of thewall arethe 2 parametersconsidered risk
factorsfor mortality independent of theother clinical varia-
blesand CD4 count. Two of our patientswith fatal myocar-
ditisal so had thickening of theleft ventricular walls.

Pericardial effusion, including that in combination
with cardiac tamponade, was afrequent finding in our
study, occurring in approximately 22% of our patients®’. It
may be related to opportunistic infections, but sometimes
itscauseisunknown. Effusion ispart of the diffuse serous
processinvolving theperitoneum and pleura, dueto capilla
ry overflow consequent to anincreasein cytokines, mainly
TNF-a?,

The drug regimens of inhibitors of viral replication
used abided by the recommendations of the Ministry of
Health 7. Thefirst drug approved for children, AZT, was
used for thepatientsingroup 1. Inthe 1990s, DDI wasalso
approvedfor pediatric use, and the 2 drugswere combined
for group 2 patients, as recommended to reduce resistan-
ceZ. The most recent patients received triple therapy,
whose indication is guided by clinical and laboratory
findings, using the classification of the CDC (1994) for
childreninthe A3,B2,B3, C1, C2,and C3categories’. Triple
therapy has been much more effectivein controlling the
disease; it increases the percentage of CD4 lymphocytes
and reducestheHIV viral load®%.

Childrenwith hypogammaglobulinemiaweretreated
with humanimmunoglobulin, except someingroup 1, whose
treatment was not asregular asthat in the other 2 groups,
because of failurein acquiring themedication. Inthebegin-
ning of the 1990s, passi veimmunizationwithimmunoglo-
bulin was reported to reduce HIV viral load in the blood
streamtolevel sthat could not be detected by the PCR tech-
nique*. Immunoglobulinsmonthly administered alsolead
to animprovement in ventricular dysfunction, decreased
wall thickening, and reduced the peak of |eft ventricular wall
stress. Theapparent efficacy of thismedication may beat-
tributed toinhibition of autoantibodies, such asanti-amyo-
sin, whose prevalenceisincreased in patientswith dilated
cardiomyopathy dueto competitionwith Fcreceptors®. Itis
known, however, that devel opment of antibodiesby thepa-
tient may establish an*immunol ogicincompatibility” and
theimmunoglobulininfusionsmay causeaparadoxical ef-
fect, increasing HIV infection. This occurs with monthly
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transfusionsof fresh plasmawith high concentration of va-
soactiveintestinal peptideantibodies (anti-V1P), which has
thebeneficial effect of increasing CD4 count and reducing
theviral load, thereforerepl acing theintravenousimmuno-
globulin®. Inour patients, CMV infection wascontrolled
withganciclovir, exceptinsomepatientsingroup 1,inwhom
theinfection wasdetected | ater or at autopsy, with notime
for an effective administration of the drug. In the other 2
groups, amore strict control of opportunistic infections

Arq Bras Cardiol
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usually occurred. Becausethe samedrug for the treatment
of heart failurewasusedinthe 3 groups, the control of HIV
viral load and of the associated infectionsmay explainthe
lower number of cardiac complications.

In conclusion, the patientsreceiving only zidovudine
asan antiretroviral agent usually had ahigher incidence of
clinical complications and worse evolution of the cardiac
manifestationsascompared with the most recent patients,
who received combinations of drugs.
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