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ABSTRACT

WereporttheoccurrenceofcongenitaltoxoplasmosisinthreeinfantsborntoHIVinfectedwomen
whohadhighanti-toxoplasmaIgGandnegativeIgMduringpregnancy.Webrieflyreviewedavail-
able literature and discussed the possible transmissionmechanisms of congenital toxoplasmosis
amongHIVinfectedpregnantwomen.SerumsamplesweretestedforToxoplasmagondiiIgMand
IgGantibodiesusingcommercialenzymeimmunoassayandIgG-aviditytests.Intheirstcase,fetal
deathoccurredat28thweekofgestation.Inthesecondcase,congenitaltoxoplasmosiswasdiagnosis
at6thmonthoflife;andinthethirdcase,anHIV-infectednewborn,congenitaltoxoplasmosiswas
asymptomatic.Thesecasespointouttothepossibilityofenhancedmaternal-fetaltransmissionof
T.gondii infectionbyHIV-infectedwomenchronically infected,whichmayhaveimportantpub-
lichealthconsequences,consideringthatincreasingfrequencyofHIV-infectionhasbeenobserved
amongwomenofchildbearingagearoundtheworld.

Keywords: congenitaltoxoplasmosis,humanimmunodeiciency-virus,prevention,AIDS.
[BrazJInfectDis2010;14(2):186-189]©ElsevierEditoraLtda.

INTRODUTION

Toxoplasma gondii is a ubiquitous obligatory
widely-distributedintracellularprotozoan.Once
infected,thehostnormallyacquireslifelongim-
munityinducedbythepersistenceofthepara-
siteinanencystedform.Maternalimmunityap-
pearstoprotectagainstfetalinfections.Ifanti-T.
gondii IgG antibody is conirmedbefore preg-
nancy,thenthewomanisnotatriskforacon-
genitallyinfectedfetus.Congenitaltoxoplasmo-
sisisusuallytheresultofmaternalacquisition
ofT.gondiifortheirsttimeduringgestation.1 
However,verticaltransmissionoftoxoplasmo-
sisasaresultofreactivationhasbeendescribed
in immunocompromisedwomen2-4 andmore
rarelyinimmunocompetentwomen.5

Clinicalmanifestationsofcongenitaltoxo-
plasmosisarenumerous,includingintracranial
calciications, convulsion, psychomotor retar-
dation,strabismus,chorioretinitis,microceph-
aly, and hydrocephaly observed in infancy or
later.However,mostneonateswithcongenital
toxoplasmosis are asymptomaticorwith sub-
clinicalpresentationofthediseaseatbirth.6

Thereis limiteddataonmedical literature
aboutthefrequencyofT.gondiiverticaltrans-
mission among HIV-infected women.7-10 In

Brazil, the prevalence of seropositivity forT.
gondiiis50%to80%inwomenofchildbearing
age.11-15AlthoughT. gondii infection ishighly
prevalentinBrazil,thereareonlytworeports
of congenital toxoplasmosis documented
amongHIV-infectedwomen.8,16

In this paper we describe serological and
clinical indings of three cases of congenital
toxoplasmosis diagnosed among 113 HIV-ex-
posedinfantsfollowedattheInfectiousDiseases
DepartmentofAntônioPedroUniversityHospi-
tal,since1998,inNiterói,RiodeJaneiro,Bra-
zil.SeventypercentofHIV-infectedmothers
had serologic evidence of anti-T. gondii IgG
duringpregnancy.Bloodsamplesweretaken
serially for HIV routine diagnostic purpos-
es, and some serum samples from the three
patients were tested retrospectively for the
presentstudy.

CASES REPORT

First case: A 26-year-old caucasian woman
was diagnosed with HIV-infection in May
2004,at14weeks’gestationofherthirdpreg-
nancy. Routine prenatal testing revealed An-
ti-T.gondiiIgGpositiveandanti-T.gondiiIgM
negative.Shewasasymptomaticandhadnever
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beentreatedwithantiretroviraldrugs.InitialCD4cellcount
was 291/mm³ and viral load was 65,000 copies/mL (4.81
log)bynucleicacidsequencebasedampliication(NASBA).
From the 22ndweekof gestationonwards, shewas started
onzidovudine, lamivudineandnevirapineforprophylaxis
ofHIV-infectionvertical transmission.At21weeks’gesta-
tion(July2004)anothertoxoplasmaserologywasdoneand
theresultrevealedIgGpositive(2,320IU/mL;cut-off:8IU/
mL)andIgMnegativebyenzyme linkedfluorescentassay
(ELFA) (VIDAS® Toxo IgG II and IgM, Biomérieux SA,
France).Theanti-T.gondiiIgG-aviditywashigh(0.586;cut-
off:0.3)(VIDAS®ToxoIgGAvidity,BiomérieuxSA).At28
weeks’gestation(August2004),shewasadmittedtothehos-
pitalwithfever,flankpain,andpyuria.Shereceivedcefazo-
linefortreatmentofurinarytractinfection.Herlaboratory
examsshowedanaemia,andtoxoplasmaserologywasposi-
tiveforIgG(2,488IU/mL)andnegativeforIgMantibodies
byELFA.Ultrasonographyrevealedfetaldeathanddelivery
was induced. Fetal autopsy showed hepatosplenomegaly
andanasarca.Microscopicanalysisofheartsectionsstained
withhematoxylinandeosin(HE)revealedpericarditisand
myocarditis,withacuteandchronicinflammatoryiniltra-
tionandmicro-elementsmorphologicallycompatiblewith
T. gondii trophozoites. Placental histology showed diffuse
necrotizantis villositis with trophozoites. Immunostaining
withpolyclonalantibodyanti-T.gondii(rabbitanti-T.gon-
dii;codeno.:B1013,Dako,Denmark)ofheartandplacenta
tissuesectionsconirmedHEmicroscopicanalysis.Hertox-
oplasmaserologyrepeatedinOctober2004waspositivefor
IgG antibodies (2,262 IU/mL) by ELFA. Sixmonths after,
theIgGtitrebyELFAwas lower(1,232IU/mL).Bothsera
werenegativewiththeIgM-ELFAandshowedhighavidity
IgGantibodies.

Second case: A30-year-oldcaucasianwomanwasdi-
agnosed with HIV-infection in September 2005, on the
12thweek of her third pregnancy.Routine prenatal testing
revealed anti-T. gondii IgG positive (1/512; cut-off: 1/16)
andIgMnegativebyEIA.Eightmonthsbeforethispregnan-
cy, she haddone a toxoplasma serologywith equal result.
InNovember2005,on the20thweekofgestation, shewas
asymptomatic and her CD4 cell count was 147/mm³ and
theviralloadwas750copies/mL(2.87log)byNASBA.Her
toxoplasmaserologywaspositiveforIgG(364IU/mL)and
negativeforIgMbyELFA.TheVIDASIgG-aviditytestwas
high(0.620).Fromthe21thweekofgestationonwards,she
wasstartedonzidovudine,lamivudine,andnevirapinefor
treatmentandalso forprophylaxisofHIV-infectionverti-
caltransmission.At32weeks’gestation(February2006),her
CD4countwas213/mm³,viral loadwasbelow80copies/
mLbyNASBAandtoxoplasmaserologywaspositiveforIgG
antibodies(476IU/mL)andnegativeforIgMbyELFA.The
VIDASIgG-aviditytestwashigh(0.519).At39weeks’gesta-
tion (March 2006), shewas submitted to a cesarean-sec-

tionbecauseof fetalsuffering.Anapparentlyhealthygirl
wasborn,andzidovudinewasgiventothenewbornfor6
weekstopreventHIVinfection.Thebabywasfollowedup
bythePediatricDepartmentandinJune2006shestarted
presenting nistagmus. On clinical exam there were stra-
bismus, neurodevelopmental delay and hepatosplenom-
egaly. Laboratory screening revealed anti-T. gondii IgG
(107 IU/mL) and a positive IgM by ELFA. Funduscopy
showedchorioretinitisinherlefteyeandtheskullradiog-
raphywasnormal.Thechildwastreatedwithsulfadiazine,
pirimetamine,and folinicacid for6months.During fol-
low-upvisits,chorioretinalscarswereseeninfunduscopic
reevaluation and intracranial calciications on brain CT
scan.Anti-T.gondiiserologybyELFArevealedIgGpositive
(99IU/mL)andIgMnegative.Thechildhadaserologyfor
HIVnegative at the 11thmonth of life, being considered
HIV-uninfected.Placentahistologyshowedintervillositis,
extensivevillitisandchorioamnionitis.
Retrospectively,themother’sserologyshowedasignii-

cantincreaseinAnti-T.gondiiIgGtitrebyELFAfrom364
IU/mLinNovember2005to3,616IU/mLinMarch2006.
Bothserawerenegativewith the IgM-ELFAandhadhigh
avidity IgG antibodies. During follow-up visits, maternal
anti-T. gondii serology still showed high levels of IgG an-
tibodiesdetectedbyELFA: July2006– IgG:6,138 IU/mL;
January 2007 – IgG: 2,970 IU/mL; October 2007 – IgG:
2,188IU/mL.AllserumsamplestestedforIgMantibodies
byELFAwerenegativeandalsohadhighavidityIgGanti-
bodiesanti-T.gondii.

Third case: A16-year-oldafro-descendadolescentwas
diagnosedwithHIV-infectionin2003duringherirstpreg-
nancy.Herfollow-upvisitswereat irregular intervals,and
antiretroviralsweregivenonlyforprophylaxisofHIV-infec-
tionverticaltransmissionduringpregnancy.Hertoxoplas-
maserologyhadalwaysbeenpositiveforIgGandnegative
forIgMantibodiessince2003.InFebruary2008,shesought
formedicaladviceasshewasat33weeks’gestation.Shehad
pruritus,anaemia,andhertoxoplasmaserologywaspositive
forIgGantibodies(204IU/mL)andinconclusiveforIgMby
ELFA.InMarch2008(36weeks’gestation),shecomplained
ofprogressivevisualimpairmentaffectingthelefteye,and
ophthalmologic examination showed uveitis due to toxo-
plasmosis.HertoxoplasmaserologywaspositiveforIgGan-
tibodies(198IU/mL)andnegativeforIgMbyELFA.TheVI-
DASIgG-aviditytestwashigh(0.391).Shewastreatedwith
sulfadiazine,pirimetamine,andfolinicacidforoculartoxo-
plasmosisandzidovudineforprophylaxisofHIV-infection
verticaltransmission.HerCD4cellcountwas171/mm³and
theviralloadwas333,129copies/mL(5.523log)byb-DNA
technique.Shewassubmittedtoanelectivecesarean-section
at38weeks’gestation.Ahealthygirlwasborn,andlabora-
toryshowedtoxoplasmaserologypositiveforIgGantibodies
(172IU/mL)andpositiveforIgMbyELFA.Cerebrospinal

Azevedo,Setúbal,Lopesetal.



188

fluidexaminationreveledpleocytosis(20cell/mm³,100%
neutrophilpredominance),elevatedprotein(129mg/dL).
Funduscopyandskullradiographywerenormal.Thechild
wasdischargedfromhospitalreceivingdrugsfortreatment
ofcongenitaltoxoplasmosisandtopreventHIVinfection.
ThebabywasfollowedupbythePediatricDepartment.In
May2008,herHIVviral loadwaspositive (163,000cop-
ies/mL;5.21 log)byb-DNAtechnique. InJune2008, she
hadoralcandidiasisandherCD4cellcountandviralload
were,respectively,1,407/mm³andmorethan500,000cop-
ies/mL.Herclinicalandlaboratorialstatuswascompatible
withaids,andantiretroviraltreatmentwasstartedinJuly
2008.

DISCUSSION

Althoughnotproved,ourirstcasewaspossiblyareactiva-
tionoflatentT.gondiiinfection.Therewasapossibilityof
acquiredinfectionintheirst14weeksofgestation;since
absenceof speciic IgM is characteristic forHIV-infected
patients.8Fetaldeathmaysupportthishypothesisofnewly
acquiredinfection.However,thesharpriseinspeciicIgG
suggestsremoteinfection,becauseinHIV-infectedpatients
the serum levels of antibodies against existing infections
increase,butthehumoralresponsetorecentlyintroduced
antigensdecreases.17 
Our irst case indicates that congenital toxoplasmosis

mayoccurinchildrenofHIV-positivemotherswhoarenot
severelyimmunocompromisedasaresultoftoxoplasmicre-
activation.Even thoughno serology toT. gondii infection
wasavailablebeforethepresentgestation,negativeIgMand
highIgG-avidityantibodiesarecompatiblewithprimaryin-
fectionbefore thepregnancy,althoughHIV-infectedpreg-
nantwomenmaypresentnewlyacquiredT.gondiiinfection
withoutseroconvertiontospeciicIgM.9Theothertwocases
werebothseverelyimmunocompromisedandtheirantibody
testresultsclearlyshowedT.gondiiinfectionacquiredbefore
pregnancy.Inthethreecases,congenitaltoxoplasmosiswas
probablyduetoreactivationoflatentmaternalinfection,al-
thoughreinfectionwithadifferentstrainofT.gondiiisalso
possible.2

Thesecondcasealertsforthenecessityofdoingtestsfor
congenitalinfectionsinnewbornsofHIV-infectedmothers.
Theopportunityoftreatinginfantsincebirth,orevenbefore
birth,mustnotbelost.Thiscase,inwhichCTscanshowed
intracerebral calciications,alerts tovery lowsensitivityof
skullradiographytocongenitaltoxoplasmosis.18Thisinfant
wastreatedforonly6monthsbecausewhenshewas1-year-
oldtherewerenosignsofactiveinfection.
Although HIV-infected pregnant women chronically

infected withT. gondii may transmit the infection to the
fetus, the risk is lowand certainly less than5%.7,8,10 Some
authorsadvocatethatwomenwithCD4lessthan100cells/
mm³whoareAnti-T.gondiiIgGpositiveshouldbetreated

with adequate prophylaxis during pregnancy to attempt
tointerrupttransmissionofT.gondiifromchronicallyin-
fectedwomentofetus.Theysuggestthisadvicemaybealso
appropriateforHIV-uninfectedpatientswhoareseverely
immunocompromisedforotherreason.10Otherstudysug-
geststhattheriskofmaternal-fetaltransmissionisnotsuf-
icient high to justify routine anti-toxoplasmosis chemo-
prophylaxis forHIV-infected pregnantwomen, although
theauthorshighlighttheneedoffurtherresearchonthis
issue.7 
Thelackofanestablishedriskofmaternal-fetalinfec-

tion, particularly in countries likeBrazilwhere there are
highseroprevalenceratesofT.gondii,mayexplainthecur-
rent obstetricmanagement of these patientswithout the
prescription of anti-toxoplasmosis chemoprophylaxis in
chronicallyinfectedwomen.
Ourreportshowstheneedforspecialattentiontoma-

ternaltitlesofanti-T.gondiiantibodiesduringHIVprena-
talcareeveninwomenchronicallyinfectedwithT.gondii 
and also in those not severely immunocompromised. A
highconcentrationofT.gondii-speciicIgGandapositive
resultforT.gondii-speciicIgMinimmunocompetentpa-
tientsusuallyindicaterecentinfection,becauseT.gondii-
speciicIgGincreasesrapidlyintheacuteinfection.Con-
versely,alowconcentrationofT.gondii-speciicIgGandno
T.gondii-speciicIgMisasignaremoteinfection.19These
indicationsmaynotapplytoHIV-infectpregnantwomen.
If,asdescribedforHIV-infectedpatientsingeneral,17itis
trueforHIV-infectedpregnantwomen,theserumlevelsof
antibodiesagainstexistinginfectionsincreaseandthehu-
moralresponsetorecentlyintroducedantigensdecreases,
then,highT.gondii-speciicIgGconcentrationsmay,para-
doxically, indicate latentT. gondii infection,whereas low
concentrations may indicate recent infection, when the
riskofcongenitaltoxoplasmosismaybehigh.Ahigherrisk
ofcongenitaltoxoplasmosiswithlowTgondii-speciicIgG
concentrationandnegativespeciicIgMisworthofatten-
tioninordertonotletacaseofacutegestationaltoxoplas-
mosis unidentiied in HIV-infected pregnant women. It
alsoenhancestherelevanceofroutineantibodyscreening
for congenital toxoplasmosis in the newborn blood. The
screening for IgM antibody is an important tool for the
detection of newborns infectedwithT. gondii20 and it is
mandatoryinHIV-exposedinfants.2 
Considering the increasing frequency that HIV-in-

fectionhas beenobserved amongwomenof childbear-
ingagearoundtheworldandtheseverityoffetallesions
caused by congenital toxoplasmosis, the possibility of
enhanced maternal-fetal transmission of this infection
by HIV-infected women chronically infected with T.
gondiimayhave importantpublichealthconsequences,
mainlyinthosecountrieswithhighseroprevalencerates
ofT.gondiiinfection.
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