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ABSTRACT

Objectives:todeterminetheseroprevalencerateoftoxoplasmosis,HIV,syphilisandrubellainapopu-
lationofpuerperalwomen.Methods:aprospective,cross-sectionalstudywasperformedfromFeb-
ruary2007toApril2008atHospitalGeral,UniversidadedeCaxiasdoSulinapopulationof1,510
puerperalwomen.Womenthatgavebirthtolivebornorstillborninfantswereincludedinthestudy;
maternalandperinatalvariableswereanalyzed.Descriptive statisticsandPearson’schi-squarewith
occasionalFisher’scorrectionwereusedforcomparisons.Alphawassetin5%.Results:atotalof148
casesofcongenitalinfection(9.8%)wereidentiied:66casesofsyphilis(4.4%),40casesofHIV(2.7%),
27casesoftoxoplasmosis(1.8%)and15casesofrubella(1.0%).Intencasestherewasco-infection
(fourcasesofHIVandsyphilis,twocasesofHIVandrubella,onecaseofHIVandtoxoplasmosis,two
casesofrubellaandsyphilis,andonecaseoftoxoplasmosisandrubella).Inacomparisonbetweenpu-
erperalwomenwithandwithoutinfectiontherewasnostatisticalsigniicanceinrelationtoincidence
ofabortions,smallforgestationalage,prematurity,livebirthsandstillbirths,andprenatalcare.Needof
neonatalintensivecareunit(NICU),maternalschooling,maternalagehigherthan35yearsanddrug
use(alcohol,cocaineandcrack)hadstatisticalsigniicance.Conclusion:theprevalencerateofinfec-
tionswas9.8%.NeedofNICU,maternalschoolinglowerthaneightyears,maternalagehigherthan35
yearsanddruguseweresigniicantlyassociatedwithoccurrenceofcongenitalinfection.

Keywords:perinatalinfections,congenitalinfections,clinicaldiagnosis,seroprevalence.
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INTRODUCTION

Therelationshipbetweenpregnancyresultsand
maternalcolonizationbyawiderangeofbacte-
ria,fungiandviralorganismshasbeenstudiedfor
manyyears.1

Since the studies by Norman McAlister
Gregg,2anophthalmologistfromSydneywhoin
1941 identiied the relationship between occur-
rence of rubella in early pregnancy and occur-
renceofcongenitalcataractininfantsbornfrom
suchpregnancy,interestinintrauterineinfections
hasincreasedandconsiderableattentionhasbeen
giventodiagnosis,preventionandmanagement
ofsuchinfections.Despitetheemphasisontreat-
mentofperinatalinfectionsseeninseveralneo-
natal protocols, many newborns still suffer the
consequences of maternal infections acquired
duringpregnancy.
Many factors have contributed to the high

frequencyoftheseinfections.InBrazilthemain
factors are: (1) little knowledge and low avail-
abilityofdiagnosticmethodsrelatedtosuchin-

fections indailymedicalpractice,whichmakes
treatmentandearlyandaccuratefollow-updif-
icult;(2)totallackofknowledgeofincidenceof
theaforementionedinfectiousdiseasesinmany
obstetricalandneonatalpopulations,exceptHIV
andsyphilisinsomelargercities;(3)limitations
ofdiagnosticexaminationstobeofferedbythe
publicnetwork.
Therefore,duetoagrowingseverityobserved

inObstetrics/GynecologyandNeonatologyDe-
partments of Hospital Geral, Universidade de
Caxias do Sul, identiication of the prevalence
rateofthesediseaseswasperformedtosetguide-
lines relative to earlydiagnoses andprevention
with the aim of reducing vertical transmission
anditsconsequencesforthenewborn.

MATERIAL AND METHODS

A prospective, cross-sectional studywas per-
formed at the Obstetrics/Gynecology De-
partment and Neonatal Intensive Care Unit
ofHospitalGeral,UniversidadedeCaxiasdo
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Sul,whichexclusivelyservepatientsfromtheBrazilianUniied
HealthSystem(SUS).Itincluded1,510puerperalwomenfrom
February/2007toApril/2008.Thesamplewasdividedintotwo
groups:GroupI(n=148;9.8%),comprisedofpuerperalwomen
whose examinationswerepositive to congenital infection and
GroupII (n=1,362;90.2%),comprisedofpuerperalwomen
withnoinfection.
Allpuerperalwomenthatgavebirthtolivebornorstillborn

infantsandthatsignedaninformedconsentformwereincluded
inthestudy.
The following variables were assessed: (1) maternal: age,

schooling,job,familyincome,prenatalcare,incidenceofabor-
tion,routeofdelivery,drugaddiction;(2)perinatal:frequency
ofsmallforgestationalage(SGA),premature,stillbornandlive-
bornnewborns;needofneonatalintensivecare(NIC).
Womenadmittedtothestudyweresubmittedtocollection

ofbloodsampletoidentifyHIV,syphilis,toxoplasmosisandru-
belladuringstayinmaternityward.Thesampleswerecollected
onilterpaper(Whatman903®driedbloodspot)andsenttothe
LaboratoryofHIV/AIDSResearchforidentiicationofspeciic
antibodies.
Thetechniqueofbloodsamplecollectiononilterpaperwas

usedinaccordancewiththenormsestablishedinthecollection
protocolandareinconformitywiththeClinicalandLaboratory
StandardsInstitute(CLSI)collectionmanualLA4-A4.Asufi-
cientamountofblood(approximately250μL)abletosaturate
ivecollectionregionsontheilterpaperwascollectedbyinger
prickusingadisposablelancet.Samplesonilterpaperweredried
atroomtemperatureforatleastthreehoursandplacedinindi-
vidualzip-lockbags.Thebagswithpatientsamplesweresentto
thelaboratoryinchargeofperforminganalysesinupto48hours.
Thesamplessenttothelaboratorywerestoredunderrefrigera-
tion(4ºC),andtheirbagswereonlyopenedduringanalysis.
Allthesamplescollectedonilterpaperwerevisuallyassessed

astoqualityandvolumeimmediatelybeforetheanalysis.Diag-
nosticsetswerespeciicallyproducedtousedriedsamplescol-
lectedonilterpaperandwereproperlyregisteredattheNational
HealthSurveillanceAgency.Theanti-HIVtestused(Q-Preven 

HIV 1 and 2 – DBS, Prime Diagnostics) is an enzyme immu-
noassaytodetectantibodiesformedbythemainantigenicpro-
teinsofHIV-1,HIV-2andHIV-1subtypeO.Thetestforsyphilis
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Table 1. Prevalence of congenital infections in 1,510 

puerperal women at Hospital Geral, Universidade de

Caxias do Sul, February 2007 to April 2008

Type of infection n  % (95% CI)

Syphilis 66  4.4 (3.4-5.5)

HIV 40 2.7 (1.9-3.6)

Toxoplasmosis 27 1.8 (1.2-2.6)

Rubella 15 1.0 (0.6-1.6)

Total 148 

Table 2. Characteristics of 1,510 puerperal  

women at Hospital Geral de Caxias do Sul, 

February 2007 to April 2008

Characteristics n* % (95%CI)

Age (years)  

 < 20 235 15.6 (13.8-17.5)

 20-35 1090 72.3 (69.9-74.5)

 > 35 183 12.1 (10.5-13.9)

Schooling  

 Illiterate 3 0.2 (0.04-0.6)

 Incomplete elementary school 673 44.6 (42.1-47.2)

 Complete elementary school 321 21.3 (19.2-23.4)

 High school 466 30.9 (28.6-33.3)

 Higher education 45 3.0 (2.2-4.0)

Job  

 Housewife 772 52.3 (49.7-54.9)

 Factory worker 457 31.0 (28.6-33.4)

 Housemaid 117 7.9 (6.6-9.4)

 Student 38 2.6 (1.8-3.5)

 Farmer 36 2.4 (1.7-3.4)

 Unemployed 30 2.0 (1.4-2.9)

 Self-employed 26 1.8 (1.2-2.6)

Family income (minimum wages) 

 < 3 983 79.1 (76.7-81.3)

 3-5 224 18.0 (15.9-20.3)

 5-10 34 2.7 (1.9-3.8)

 > 10 2 0.2 (0.02-0.6)

Prenatal care (at least six visits) 

 Yes 876 65.9 (63.9-68.5)

 No 453 34.1 (31.5-36.7)

Type of delivery  

 Vaginal 810 58.8 (56.1-61.4)

 Cesarean 568 41.2 (38.6-43.9)

Drug addiction  

 Alcohol/cocaine/crack  34 2.4 (1.7-3.4)

 No  1377 97.6 (96.2-97.9)

*Difference in values results from lost or uninformed data.

(Q-Preven Sífilis Total – DBS, Prime Diagnostics)isanenzymeim-
munoassaytodetectIgMandIgGantibodiesformedagainstthe
Treponema pallidumantigenicproteins.Thetestsusedfortoxo-
plasmosisandrubella(Q-Preven Toxoplasmose IgM – DBSand
Q-Preven Rubéola IgM – DBS, Prime Diagnostics)arecapture
enzyme immunoassays to determine IgM against the cor-
responding etiologic agent.Analysis procedures, including
processingofdriedsamples,wereperformedaccordingtoin-
structionsprovidedbythemanufacturerofdiagnosticsets.
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Table 3. Comparison of the group of mothers with perinatal infection (Group I) and the group without infection

(Group II) in relation to perinatal results, Hospital Geral de Caxias do Sul, February/2007 to April/2008

 Group I Group II 

 (138) (1,364)  p* Or (95% CI)

 n (%) n (%)  

Abortions 23 (16.7) 223 (16.3) 0.923 1.02 (0.62-1.67)

SGA** 9 (9.0) 68 (6.7) 0.376 1.39 (0.67-2.87)

Prematurity** 23 (20.7) 164 (15.5) 0.152 1.43 (0.88-2.32)

Need of ICU 38 (27.5) 235 (17.2) 0.003 1.83 (1.23-2.72)

Neonatal death 3 (2.2) 27 (2.0) 0.752 1.10 (0.33-3.68)

Stillborns 1 (0.7) 27 (2.0) 0.507 0.36 (0.05-2.68)

Prenatal care 9 (6.5) 85 (6.2) 0.842 1.08 (0.53-2.20)

Years of schooling < 8 years 82 (59.4) 592 (43.4) < 0.001 1.91 (1.33-2.72)

Drug addiction** 12 (9.4) 22 (1.7) < 0.001 5.9 (2.9-12.3)

Syphilis and HIV 12 (34) 84 (6.1) < 0.001 8.1 (3.9-16.8)

ThestudywasapprovedbytheResearchEthicsCommit-
teeofUniversidadedeCaxiasdoSul.
Characteristicsofthestudypopulationwerepresented,prev-

alenceofcongenitalinfectionswascalculated,andresultswere
presentedaspercentagewithrespective95%conidenceintervals
(95%CI).Later,patientsweredividedintotwogroupsaccord-
ingtopresenceornotofperinatalinfectionandresultsbetween
bothgroupswerecomparedusingthechi-squaretest.Statistical
procedureswereperformedusingthesoftwareSPSS15.0(SPSS
Inc.);p<0.05wasconsideredsigniicantforalltests.
Sample size was determined taking into consideration

that the lowest estimatedprevalencewas between 0.5 and
1.5;anapproximatenumberof1,500pregnantwomenwere
calculatedusing95%conidenceleveland90%power.

RESULTS

Atotalof148/1,510puerperalwomen(9.8%)withpositive
resultsforinfectionswereidentiied(Table1).Tenpregnant
womenhadmorethanoneassociatedinfection:fourhadHIV
andsyphilis,onehadHIVandtoxoplasmosis,twohadrubella
andsyphilis,andonehadtoxoplasmosisandrubella.

Table2showsthedistributionofcharacteristicsofthe
populationinrelationtosomesocioeconomic,pregnancy
anddeliveryvariables.
FromtheTable,itcanbeseenthattherewasprevalence

ofpatients in the agegroupbetween20 to35years, and
that45%ofthepregnantwomenhadincompleteelemen-
taryschool.Mostwomenwereunemployed,and79%had
family income lower than threeminimumwages.There-
fore,most of the patients included in the study had low
incomeandschoolinglevel,withouttherequiredqualiica-
tiontoenterthejobmarket.Inaddition,78patientswere
involvedwithsometypeofdrug.
Table 3 compared the group of patientswith perina-

tal infection (Group I) and the group without infection
(GroupII)inrelationtosomeperinatalresults.
The difference between both groups was statistically

signiicant as to need of ICU, maternal schooling lower
thaneightyearsandmaternaldrugaddiction.
Prevalenceofinfectionswasassociatedwithageand

was higher in pregnant women aged 35 years or older
(Table4).

Table 4. Comparison between the groups of mothers with perinatal infection (Group I) 

and the group without infection (Group II) in relation to age

 Group I Group II

 (n = 138) (n = 1,364) p* Or (95% CI)

 n (%) n (%)  

     

< 20 years 9 (3.8) 225 (96.2) 0.006 0.39 (0.18-0.81)  

20-35 years 101 (9.3) 983 (90.7) 1    

> 35 years 28 (15.4) 154 (84.6) 0.012 1.77 (1.10-2.84)

**Difference in values results from lost or uninformed data.
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DISCUSSION

Knowledgeofprevalenceofinfectiousproblemsduringthe
pregnancycycle is very important inallpopulation levels,
especially in groups of higher risk, inwhich thematernal
andchildpopulationundoubtedlyhasahighernumberof
complications.
The social impact of this project concerns identiica-

tionofinfectiousmaternaldiseasesthatcanbetransmitted
duringintrauterinelifeandthat,dependingongestational
age, cause interruption of pregnancy, congenitalmalfor-
mations and intrauterine death. Research becomesmore
importantasthereisnoreliableinformationonprevalence
rates of such infections, neitheron clinical outcomes re-
sultingfromthem.
Dataareusuallyobtained fromthe international lit-

eratureandarerelatedtospecificregionsthatcannotbe
extrapolatedtostudiesconductedinBrazil.
Thisstudywascarriedoutinapopulationofpregnant

womenwithlowschoolinglevelandincome.Prevalence
ofinfectionsunderstudywas9.8%,andsyphiliswasthe
mostfrequentlyfoundinfection,followedbyHIV,toxo-
plasmosisandrubella.
In the group of pregnant women with infection the

number of infected women increased with age. Such in-
creasewas statistically signiicant inwomenolder than35
years.Thesepregnantwomenalsohadlowerschoolinglevel
andmoreinvolvementwithdrugs.
SyphilisisstillamajorchallengetotheBrazilianpublic

healthandbringsseriousconsequencestotheinfantwhen
it occurs during pregnancy. Since it is a disease that can
be easily diagnosed and treated, untreated syphilis during
pregnancyindicatesfailureinprenatalcareandis,therefore,
consideredasamarkerofprenatalquality.
ThetotalnumberofcasesofsyphilisinBrazil,from2005

to2006,hadan11%increase;earlylatentsyphilisincreased
12.4%andlatelatentandtertiarysyphilisincreased9.9%.3

InthestateofMatoGrossodoSul,FigueiróFilhoet al.
identifieda0.8%prevalencerateofsyphilisinpregnant
women.4

DatafromtheBrazilianDepartmentofHealthcollected
fromarepresentativesampleoflaboringwomenaged15-49
yearsshoweda1.9%prevalencerateintheNortheast,1.8%in
theNorth,1.6%intheSoutheast,1.4%intheSouth,and1.3%
intheMidwest.Anationalstudyperformedin2000showeda
1.7%prevalencerateofsyphilisinlaboringwomen.*
Thisstudyhadathree-foldhigherprevalenceofsyphilis

(4.4%).Suchprevalence,abovethenationalaverage,hasfol-
lowed the increase in reports of congenital syphilis in the
state ofRS,which rose from0.6 cases/1,000 live births in

1998to1.4cases/1,000livebirthsin2006.Thehighestrates
foundinRSmaynotbearelectionofamoreunfavorable
realitythanthatofotherstates,butofintenseeffortstode-
tectandreportthediseasesinceunderdiagnosisandunder-
reportingofsyphilisarestillhigh.
TheWorldHealthOrganizationhadalready reported

thatatleast30-40millionadultsshouldbeinfectedbythe
humanimmunodeiciencyvirus(HIV)by2000;of these,
90%wouldbefromdevelopingcountriesandhalfwould
bewomen.5

Although the resultof theprotocolACTG076 (AIDS 

Clinical Trials Groups 076), in which zidovudine (AZT)
isadministeredtopregnantwomenandtotheirchildren
gavenewmeaningtoourabilityofightingtheepidemics
ofAIDS in children, vertical transmission ofHIV is still
highworldwide.6

In Brazil the proportion of HIV-positive women has
increased quickly, especially in the low-income popula-
tion.TheagegroupwiththehighestnumberofHIV/AIDS
cases inwomenreportedby theBrazilianDepartmentof
Healthisbetween20and39years,whichcoincidewithre-
productiveage.Asthenumberof infectedwomengrows,
the threat of an increase in number of children exposed
to the virus becomes more real. Today 90% of cases of
HIV-infectedchildreninBrazilareduetomaternal-child
transmission.Forthatreason,thehealthpolicyusedbythe
BrazilianMinistryofHealthemphasizestheneedofearly
identiicationofthepopulationvulnerabletoHIVtrans-
missionduringthepregnancycycle.7

The study identiied a 2.7% prevalence rate of HIV
infection.A study conducted in PortoAlegre,RS, Brazil,
showed that HIV seroprevalence ranged between 0 and
8%, depending on city area.8 Areas with lower income,
lower schooling level andhigher fertility ratewere those
withthehighestprevalence.7

Anotherstudyperformedin27municipalitiesinSouth-
ernBrazil found0.5%HIV-positivepregnantwomen ina
sampleof8,002patients.Theonlyvariableassociatedwith
seropositivityforHIVwasschoolinglevel,nearlythreetimes
lowerinwomenwitheightormoreyearsofformaleduca-
tionthaninthosethathadthreeorlessyearsofeducation.
Pregnantwomenthatwereyounger,single,unemployedand
had lower schooling level comprised the higher exposure
group.9

Inthecurrentstudy,lowschoolinganduseofdrugshad
astatisticallysigniicantrelationshipwithahighernumber
ofcasesofsyphilisandHIV,showingthestrongassociation
betweensuchdiseasesandnumberofyearsofstudyandin-
creaseindruguseamongpregnantwomen.
Toxoplasmosis is an infectionwithconsiderablepublic

impact. Itspreventionisnotsimplesince itsoccurrence is
inluenced by the host’s genetics, immunity and behavior.
The high prevalence of anti-Toxoplasma gondii antibod-
iesisattributedtosomegeographicaldiscrepanciesrelated
toclimacticconditions, lifeandeatinghabits,hygieneand

*Brazil.MinistryofHealth.SecretariatofHealthSurveillance.
STD/AidsNationalProgram.EstudoSentinela.ParturienteCorte
Nacional–October2000.
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culturaldifferences.Themainriskfactorsfortoxoplasmosis
duringpregnancyareparity,olderage, race, immunodei-
ciency,eatinghabits,contactwithcatsandsoil.10

In addition, developed countries have lower seroposi-
tivityratesthandevelopingcountries.IntheUnitedStates
approximately20-25%ofwomenof reproductiveagehad
positiveserologictestforpreviousinfectionbyToxoplasma 

gondii,whichshowsthat75%ofpregnantwomenaresus-
ceptibletothisdisease.
In Italy a study performed in 3,426 pregnant women

showed seroprevalence of 21.5% and acute infection of
1.2%insamplestreatedbytheELISAmethod.11Similarse-
roprevalenceratesweredescribedbyotherauthors.12,13

InthisstudytherateofpreviousinfectionbyToxoplas-

ma gondiiwas24.7%,similartothatofdevelopedcountries,
andacuteinfectionrateduringpregnancywas1.8%.Slightly
higherratesweredescribedinEuropeanprospectivestudies,
whichshowedaninfectionincidenceof2-8%.12,14-17

However,whenratesofacute infectionandseropreva-
lence were compared with other Brazilian studies, acute
infectionduringpregnancyishigherandseroprevalenceis
muchlowerthaninotherstudies.Suchdifferencesareprob-
ably related to cultural aspects, different life anddevelop-
menthabits.AstudyconductedinthestateofMatoGrosso
doSul showed a 0.4% frequencyof thisdisease.4Another
studyperformedintheBrazilianMidwestregionshoweda
0.42%frequencyforacuteinfectionbyToxoplasma gondiiin
thepopulationofpregnantwomen,92%ofwhomhadbeen
previouslyexposedtotheinfection.18

AstudyconductedinRecife,stateofPernambuco,Brazil,
showedthat74.7%wereseropositive,22.5%weresuscepti-
bleand2.8%hadactiveinfection.Therewasnorelationship
between infection and age,morbidity and gestational age.
However,therewasasigniicantassociationwithschooling
andhighersusceptibilityinpregnantwomenwitheightor
moreyearsofeducation.19

InCali,Colombia, theseroprevalenceratewas45.8%,and
acuteinfectionwas2.8%.Seroprevalencesigniicantlyincreased
withage(39%-14to19yearsvs. 55.3%-30to39years).In-
creasedseroprevalenceinrelationtoagewasmoresigniicantin
lowersocioeconomicclasses.Therewasalsolowerseroprevalence
inhighersocioeconomiclevels(low:49%vs. high:29%).20

Intheareaofinfectiousandcontagiousdiseases,theepide-
miologicalimportanceofrubellaisrepresentedbyoccurrence
ofcongenitalrubellasyndrome(CRS),whichaffectsthefetus
ornewbornwhosemotherswereinfectedduringpregnancy.21

During the worldwide epidemics of rubella in 1962-
1965, there were 12.5 million cases in the United States,
resultingin2,000casesofencephalitis,11,250fetaldeaths,
2,100neonataldeathsand20,000newbornswithCRS,ase-
riesofdefectsthat includedeafness,blindnessandcardiac
malformations, generating an economic impact estimated
inUS$1.5billionintheUSA.22

In1997thePan-AmericanHealthOrganizationrecom-
mendedstrategiestocontrolthedisease.Rubellavaccination
waslicensedin1969;sincethen,theincidenceofrubellaand
CRShasbeenreducedsubstantially.23

In2005theCenterforDiseaseControlandPrevention
(CDC)announcedtheeliminationofendemicrubellaand
CRSintheUSA.24Suchoccurrencewasprobablyduetoa
largevaccinationcoverage(inmorethan95%ofschool-age
children)andhighimmunityrateinthepopulation(91%).
InBrazilthevaccineagainstrubellawasgraduallyimple-

mentedfrom1992(SãoPaulo)and2000,whenallstateshad
the measles-mumps-rubella (MMR) vaccination imple-
mentedinallhealthunits.DatafromtheBrazilianDepart-
mentofHealthreportedthattherewere4,408casesofru-
bellainthecountryfrom2002to2007,whichcorresponds
to a 95% decrease when compared with the incidence in
1997.However, there are still rubella outbreaks.25 In 2007
theBrazilianDepartmentofHealthconirmedrubellaout-
breaksin20statesandin577towns,representingatotalof
8,683 cases. In the state ofRioGrandedo Sul, Brazil, the
numberofcaseswas2,852,andthereweretwoconirmed
casesofCRS.
Inthisstudytheprevalenceofrubellainpregnancywas

1% (15 cases), a similar index to that found inLondrina,
stateofParaná,Brazil(1.2%).26
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