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Zika
CLINICAL MANIFESTATIONS: Most Zika virus infections are asymptomatic. In situa-
tions in which infection is symptomatic, the clinical disease usually is mild and symp-
toms last for a few days to a week. Commonly reported signs and symptoms include 
fever, pruritic maculopapular rash, arthralgia, and conjunctival hyperemia. Other 
findingsincludemyalgia,headache,edemaof theextremities,vomiting,retroorbital
pain,andlymphadenopathy.Clinicallaboratoryabnormalitiesareobserveduncom-
monlyinsymptomaticpatientsbutcanincludethrombocytopenia,leukopenia,and
increased liver transaminase concentrations. Severe disease requiring hospitalization 
and deaths are rare. However, Guillain-Barré syndrome and rare reports of  other 
 neurologiccomplications(eg,meningoencephalitis,myelitis,anduveitis)havebeen
associated with Zika virus infection.

Congenital Zika virus infection can cause fetal loss as well as microcephaly and 
otherseriousneurologicanomalies.Clinicalfindingsreportedininfantswithcon-
firmedcongenitalZikavirusinfectionincludebrainanomalies(eg,subcorticalcalci-
fications,ventriculomegaly,abnormalgyralpatterns,corpuscallosumagenesis,and
cerebellarhypoplasia),ocularanomalies(eg,microphthalmia,cataracts,chorioretinal
atrophy,andopticnervehypoplasia),congenitalcontractures(eg,clubfootandarthro-
gryposis),andneurologicsequelae(eg,hypertonia,hypotonia,irritability,tremors,
swallowing dysfunction, hearing loss, and visual impairment).

At least 2 cases of  perinatal transmission from mothers who were viremic at deliv-
eryhavebeenreported.Oneinfantwasasymptomatic;theotherinfantdevelopedmild
thrombocytopeniaandatransientdiffuserash4daysafterdelivery.

ETIOLOGY: Zika virus is a single-stranded, RNA virus in the genus Flavivirus that is 
related antigenically to dengue, yellow fever, West Nile, St. Louis encephalitis, and 
Japaneseencephalitisviruses.Twomajorlineages,AfricanandAsian,havebeeniden-
tifiedthroughphylogeneticanalyses.

EPIDEMIOLOGY: ZikavirusistransmittedtohumansprimarilybyAedes aegypti mos-
quitoesandlesscommonlybyotherAedes (Stegomyia) species (eg, Aedes albopictus, Aedes 
polynesiensis, and Aedes hensilli). In the United States, Ae aegypti mosquitoes are found 
primarily in southern states. Ae albopictus mosquitoeshaveawiderdistribution,includ-
ingnotonlythesouthernUnitedStatesbutalsoextendingnorthintotheOhioValley
andwesttoanumberof theplainsstates.Ae aegypti and Ae albopictus mosquitoes can 
befoundinsmallareasof thesouthwestandpartsof California.BothAedes  species 
of mosquitoesbitehumansduringthedaytime.Thesearethesamevectorsthat
transmit dengue, chikungunya, and yellow fever viruses. Human and nonhuman 
 primates are the main reservoirs of  the virus, with humans acting as the primary host 
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in which the virus multiplies, allowing spread to additional mosquitoes and then other 
humans.Additionalmodesof transmissionhavebeenidentified,includingperinatal,
inutero,sexual,bloodtransfusion,andlaboratoryexposure.AlthoughZikavirus
hasbeendetectedinhumanmilk,transmissionthroughbreastfeedinghasnotyet
beendemonstrated.

ZikavirusfirstwasidentifiedintheZikaforestof Ugandain1947.Priorto
2007,onlysporadichumandiseasecaseswerereportedfromcountriesinAfricaand
Asia.In2007,thefirstdocumentedZikavirusdiseaseoutbreakwasreportedinthe
FederatedStatesof Micronesia.Insubsequentyears,outbreaksof Zikavirusdisease
wereidentifiedincountriesinSoutheastAsiaandtheWesternPacific.In2015,Zika
viruswasidentifiedforthefirsttimeintheWesternhemisphere,withlargeoutbreaks
reported in Brazil. Since then, the virus has spread throughout much of  the Americas, 
with48countriesandterritoriesintheAmericasreportinglocaltransmission.During
2016intheUnitedStates,largeoutbreaksoccurredinPuertoRicoandtheUSVirgin
Islands,andlimitedlocaltransmissionwasidentifiedinpartsof FloridaandTexas.
CurrentinformationonZikavirustransmissionandtravelguidancecanbefoundat
www.cdc.gov/zika/geo/index.html and wwwnc.cdc.gov/travel/page/
zika-travel-information, respectively.

The incubation period is3to14daysafterthebiteof aninfectedmosquito,
with50%of casesdevelopingsymptoms1weekafterexposure.

DIAGNOSTIC TESTS:Zikavirusinfectionshouldbeconsideredinpatientswithacute
onset of  fever, maculopapular rash, arthralgia, or conjunctivitis who live in or have 
traveled to an area with ongoing transmission in the 2 weeks preceding illness onset. 
Becausedengueandchikungunyavirusinfectionsshareasimilargeographicdistribu-
tion and symptomology with Zika virus infection, patients with suspected Zika virus 
infectionalsoshouldbeevaluatedandmanagedforpossibledengueorchikungunya
virus infection. Other considerations in the differential diagnosis include malaria, 
rubella,measles,parvovirus,adenovirus,enterovirus,leptospirosis,rickettsiosis,and
group A streptococcal infections.

LaboratorytestingforZikavirushasanumberof limitations.ZikavirusRNAis
onlytransientlypresentinbodyfluids;thus,anegativereal-timereversetranscriptase-
polymerasechainreaction(RT-PCR)resultdoesnotruleoutinfection.Likewise,
anegativeimmunoglobulin(Ig)Mserologictestresultdoesnotruleoutinfection
becausetheserumspecimenmighthavebeencollectedbeforethedevelopmentor
afterwaningof IgMantibodies.Alternatively,IgMantibodiesmightbedetectable
formonthsaftertheinitialinfection,makingitdifficulttodistinguishthetimingof 
Zikaacquisition.Cross-reactivityof theZikavirusIgMantibodytestswithother
flavivirusescanresultinafalse-positivetestresult.Recentepidemiologicdataindicate
adecliningprevalenceof ZikavirusinfectionintheAmericas;thislowerprevalence
willresultinalowerpretestprobabilityof infectionandahigherprobabilityof false-
positive test results.

Zika Laboratory Testing in Nonpregnant Symptomatic Individuals. For people with sus-
pectedZikavirusdisease,ZikavirusRT-PCRassayshouldbeperformedonserum
andurinespecimenscollected<14daysafteronsetof symptoms.Serumimmuno-
globulin(Ig)Mantibodytestingshouldbeperformedif theRT-PCRresultisnegative
orwhen≥14dayshavepassedsinceillnessonset.
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Zika Laboratory Testing in Pregnant Women. Current recommendations from the 
CentersforDiseaseControlandPrevention(CDC)takeintoaccountthedecreasing
prevalenceof ZikavirusdiseasecasesintheAmericasthatoccurredin2017.1 Zika 
virus testing is not routinely recommended for asymptomatic pregnant women who 
havepossiblerecentbutnotongoingZikavirusexposure.ZikavirusRT-PCRtesting
shouldbeofferedaspartof routineobstetriccaretoasymptomaticpregnantwomen
withongoingpossibleZikavirusexposure;however,becauseof thepotentialforper-
sistenceof IgMantibodiesoverseveralmonths,serologictestingisnolongerroutinely
recommended to screen asymptomatic women.

Zika Laboratory Testing for Congenital Infection. Zika virus testing is recommended for 
infantswithclinicalfindingsconsistentwithcongenitalZikasyndromeandpossible
maternalZikavirusexposureduringpregnancy,regardlessof maternaltestingresults,
andforinfantswithoutclinicalfindingsconsistentwithcongenitalZikasyndromewho
areborntowomenwithlaboratoryevidenceof possibleinfectionduringpregnancy.
RecommendedlaboratorytestingforpossiblecongenitalZikavirusinfectionincludes
evaluation for Zika virus RNA in infant serum and urine and Zika virus IgM anti-
bodiesinserum.Inaddition,if cerebrospinalfluid(CSF)isobtainedforotherpur-
poses,RT-PCRandIgMantibodytestingshouldbeperformedonCSF,becauseCSF
wastheonlysamplethattestedpositiveinalimitednumberof infantswithcongenital
Zika virus infection. 

Laboratorytestingof infantsshouldbeperformedassoonaspossibleafterbirth
(withinthefirstfewdaysof life),althoughtestingspecimenswithinthefirstfewweeks
tomonthsafterbirthmightstillbeuseful. If  CSF was not collected for other reasons, 
testingCSFforZikavirusRNAandZikavirusIgMshouldbeconsideredtoimprove
the likelihood of  diagnosis, especially if  serum and urine testing are negative and 
anotheretiologyhasnotbeenidentified.Diagnosisof congenitalZikavirusinfection
isconfirmedbyapositiveZikavirusRT-PCRorbyapositiveZikavirusIgMand
neutralizingantibodyresult.If neitherZikavirusRNAnorZikaIgMantibodiesare
detectedontheappropriatespecimensobtainedwithinthefirstfewdaysafterbirth,
congenital Zika virus infection is unlikely. 

Theplaquereductionneutralizationtest(PRNT),whichmeasuresvirus-specific
neutralizingantibodies,canbeusedtohelpidentifyfalse-positiveresults.If theinfant’s
initialsampleisIgMnonnegative(nonnegativeserologyterminologyvariesbyassay
andmightinclude“positive,”“equivocal,”“presumptivepositive,”or“possibleposi-
tive”)andRT-PCRnegative,andPRNTwasnotperformedonthemother’ssample,
PRNTforZikaanddenguevirusesshouldbeperformedontheinfant’sinitialsample.
If theZikavirusPRNTresultisnegative,thissuggeststhattheinfant’sZikavirusIgM
testresultisafalsepositive.Forinfantswithclinicalfindingsconsistentwithcongenital
Zikasyndromeormaternalevidenceof possibleZikavirusinfectionduringpregnancy
whowerenottestednearbirth,PRNTatage≥18months(aftermaternalantibodies
havedissipatedfromtheinfant’ssystem)mighthelpconfirmorruleoutcongenital
Zikavirusinfection.If thePRNTresultisnegativeatage≥18months,congenital
Zika virus infection is unlikely.

1OduyeboT,PolenKD,WalkeHT,etal.Update:Interimguidanceforhealthcareproviderscaringfor
pregnantwomenwithpossiblezikavirusexposure—UnitedStates(includingU.S.territories),July2017.
MMWR Morb Mortal Wkly Rep. 2017;66(29):781–793
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TREATMENT: NospecificantiviraltreatmentcurrentlyisavailableforZikavirusdis-
ease.Onlysupportivecareisindicated,includingrest,fluids,andsymptomatictreat-
ment (acetaminophen to relieve fever and antihistamines to treat pruritus). Aspirin and 
nonsteroidalanti-inflammatorydrugs(NSAIDs)shouldbeavoideduntildenguecanbe
ruled out to reduce the risk of  hemorrhagic complications. 

Guidanceisupdatedasnewinformationisobtained;forthemostrecentguidance,
visit:www.cdc.gov/Zika. Figure3.13outlinesthecurrentrecommendedevalu-
ationof infantswithpossiblematernalandcongenitalZikavirusexposureduring
pregnancy.2

Clinical Management of Infants With Clinical Findings Consistent With Congenital 
Zika Infection.Zikavirustestingisrecommended(seeZikaLaboratoryTestingfor
CongenitalInfection),ultrasonographyof theheadshouldbeperformed,andacom-
prehensiveophthalmologicexaminationshouldbeperformedbyage1monthbyan
ophthalmologistexperiencedinassessmentof infants.Referralstoadevelopmental
specialist and early intervention are recommended. Additional consultation should 
beconsideredbyinfectiousdisease(forevaluationof othercongenitalinfectionsand
assistance with Zika virus diagnosis and testing), clinical genetics (for evaluation for 
othercausesof microcephalyorcongenitalanomalies),andneurologybyage1month
(forcomprehensiveneurologicexaminationandconsiderationforotherevaluations,
such as advanced neuroimaging and electroencephalography [EEG]). The initial clini-
calevaluation,includingsubspecialtyconsultations,canbeperformedbeforehospital
dischargeorasanoutpatient.Ophthalmologicfollow-upaftertheinitialexamination
shouldbebasedonophthalmologyrecommendations.Infantsshouldbereferredfor
automatedbrainstemresponse(ABR)testingbyage1monthif thenewbornhearing
screen was passed using only otoacoustic emissions (OAE) methodology.

Clinical Management of Infants Without Clinical Findings Consistent With Congenital Zika 
Infection but Maternal Laboratory Evidence of Possible Zika Virus Infection During Pregnancy. 
Zikavirustestingisrecommended(seeZikaLaboratoryTestingforCongenital
Infection),andultrasonographyof theheadshouldbeperformedbyage1monthto
detectsubclinicalbrainfindings.Allinfantsshouldhaveacomprehensiveophthalmo-
logicexaminationbyage1monthtodetectsubclinicaleyefindings;furtherfollow-up
visitswithanophthalmologistaftertheinitialexaminationshouldbebasedonophthal-
mologyrecommendations.InfantsshouldbereferredforautomatedABRtestingby
1monthof ageif newbornscreenwaspassedusingonlyOAEmethodology.Infants
shouldbemonitoredforfindingsconsistentwithcongenitalZikasyndromethatcould
developovertime(eg,impairedvisualacuity/function,hearingproblems,developmen-
tal delay, delay in head growth).

Clinical Management of Infants Without Clinical Findings Consistent With Congenital Zika 
Infection Born to Mothers With Possible Zika Virus Infection During Pregnancy but Without 
Laboratory Evidence of Zika Virus During Pregnancy. Zika virus testing is not routinely rec-
ommended, and specialized clinical evaluation or follow-up is not routinely indicated. 
Health care providers can consider additional evaluation in consultation with families. 
If findingssuggestiveof congenitalZikasyndromeareidentifiedatanytime,referrals
totheappropriatespecialistsshouldbemade.

2AdebanjoT,Godfred-CatoS,ViensL,etal.Update:interimguidanceforthediagnosis,evaluation,
andmanagementof infantswithpossiblecongenitalZikavirusinfection—UnitedStates,October2017.
MMWR Morb Mortal Wkly Rep.2017;66(41):1089–1099
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FIGURE 3.13. Recommendations for the  evaluation 
of infants with possible congenital Zika virus 
 infection based on infant clinical findings,a,b 

 maternal testing results,c,d and infant testing 
resultse,f—United States, October 20173
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ISOLATION OF THE HOSPITALIZED PATIENT: Standard precautions are recommended, 
withattentiontothepotentialforbloodbornetransmission.PeopleinfectedwithZika
virus,aswellasotherarboviruses,shouldbeprotectedfromfurthermosquitoexpo-
sure,especiallyduringthefirstweekof illness,toreducetheriskof localtransmission
to others.

CONTROL MEASURES: VaccinestopreventZikavirusinfectioncurrentlyarenot
available.Preventionandcontrolmeasuresrelyonpersonalpreventionmeasuresto
avoidmosquitobites,andcommunity-levelprogramstoreducevectordensitiesin
areaswithendemicinfection.Personalmeasuresincludeusinginsectrepellent;wear-
inglongpants,socks,andlong-sleevedshirtswhileoutdoors;stayinginair-conditioned
buildingsorbuildingswithwindowanddoorscreens;andlimitingoutdooractivities
duringpeakvectorfeedingtimes.Permethrin-treatedclothingandgearcanrepel
mosquitoes. Bed nets are advised for travel to areas where accommodations are not 
adequately screened or air conditioned. Travelers returning to the United States from 
an area with risk of  Zika, even if  asymptomatic, should take steps to prevent mosquito 
bitesfor3weekstominimizespreadtolocalmosquitopopulations(www.cdc.gov/
zika/prevention/plan-for-travel.html).

FIGURE 3.13. Recommendations for the  evaluation 
of infants with possible congenital Zika virus 
 infection based on infant clinical findings,a,b 

 maternal testing results,c,d and infant testing 
resultse,f—United States, October 2017,3 continued

3AdebanjoT,Godfred-CatoS,ViensL,etal.Update:interimguidanceforthediagnosis,evaluation,andmanagement
of infantswithpossiblecongenitalZikavirusinfection—UnitedStates,October2017.MMWR Morb Mortal Wkly Rep. 
2017;66(41):1089–1099

ABRindicatesauditorybrainstemresponse;CSF,cerebrospinalfluid;CZS,congenitalZikasyndrome;IgM,immuno-
globulinM;NAAT,nucleicacidamplificationtest;PRNT,plaquereductionneutralizationtest.
aAllinfantsshouldreceiveastandardevaluationatbirthandateachsubsequentwell-childvisitbytheirhealthcareprovid-
ers,including(1)comprehensivephysicalexamination,includinggrowthparameters;and2)age-appropriatevisionscreen-
inganddevelopmentalmonitoringandscreeningusingvalidatedtools.Infantsshouldreceiveastandardnewbornhearing
screenatbirth,preferablyusingauditorybrainstemresponse.

bAutomatedABRbyage1monthif newbornhearingscreenpassedbutperformedwithotoacousticemissionmethodology.
cLaboratoryevidenceof possibleZikavirusinfectionduringpregnancyisdefinedas(1)Zikavirusinfectiondetectedbya
ZikavirusRNANAATonanymaternal,placental,orfetalspecimen(referredtoasNAAT-confirmed),or(2)diagnosis
of Zikavirusinfection,timingof infectioncannotbedeterminedorunspecifiedFlavivirus infection, timing of  infection 
cannotbedeterminedbyserologictestsonamaternalspecimen(ie,positive/equivocalZikavirusIgMandZikavirus
PRNTtiter≥10,regardlessof denguevirusPRNTvalue;ornegativeZikavirusIgM,andpositiveorequivocaldengue
virusIgM,andZikavirusPRNTtiter≥10,regardlessof denguevirusPRNTtiter).Theuseof PRNTforconfirmationof 
Zikavirusinfection,includinginpregnantwomen,isnotroutinelyrecommendedinPuertoRico(www.cdc.gov/zika/ 
laboratories/lab-guidance.html).

dThisgroupincludeswomenwhowerenevertestedduringpregnancyaswellasthosewhosetestresultwasnegativebe-
causeof issuesrelatedtotimingorsensitivityandspecificityof thetest.Becausethelatterissuesarenoteasilydiscerned,all
motherswithpossibleexposuretoZikavirusduringpregnancywhodonothavelaboratoryevidenceof possibleZikavirus
infection,includingthosewhotestednegativewithcurrentlyavailabletechnology,shouldbeconsideredinthisgroup.

eLaboratorytestingof infantsforZikavirusshouldbeperformedasearlyaspossible,preferablywithinthefirstfewdays
afterbirth,andincludesconcurrentZikavirusNAATininfantserumandurine,andZikavirusIgMtestinginserum.If 
CSFisobtainedforotherpurposes,ZikavirusNAATandZikavirusIgMtestingshouldbeperformedonCSF.

f Laboratoryevidenceof congenitalZikavirusinfectionincludesapositiveZikavirusNAAToranonnegativeZikavirus
IgMwithconfirmatoryneutralizingantibodytesting,if PRNTconfirmationisperformed.
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InsectrepellentsregisteredbytheUSEnvironmentalProtectionAgency(EPA)can
beusedaccordingtodirectionsontheproductlabels.ProductscontainingN,N-diethyl-
meta-toluamide(DEET),picaridin,oilof lemoneucalyptus,orIR3535provideprotec-
tionfrommosquitobites.Productscontainingupto50%DEETforadults(including
pregnantandlactatingwomen)andupto30%DEETforinfantsandchildrenare
recommended. Insect repellents containing oil of  lemon eucalyptus (para-menthane-
3,8-diol)shouldnotbeusedinchildrenyoungerthan3years.Alltravelersshouldtake
precautionstoavoidmosquitobitestopreventZikavirusinfectionandothermosqui-
tobornediseases(seePreventionof MosquitoborneandTickborneInfections).

Sexual Transmission. Zikaviruscanbetransmittedsexually.Couplesinwhomthe
manorwomanhashadpossibleZikavirusexposurewhowanttomaximallyreduce
theirriskforsexuallytransmittingZikavirustotheuninfectedpartnershoulduse
condomsorabstainfromsexforatleast6monthsformenor8weeksforwomenafter
symptomonset(if symptomatic)orlastpossibleZikavirusexposure(if asymptomatic).
Menshouldnotdonatespermforatleast6monthsfrominfectionorlastexposure.

Women Who Are Pregnant or Seeking to Become Pregnant. Pregnantwomenshould
postponetraveltoanyareawherelocalZikavirustransmissionisongoing.Pregnant
women who do travel to one of  these areas should talk to their health care provider 
beforetravelingandshouldstrictlyfollowstepstoavoidmosquitobitesduringtravel.
Thereisnorestrictionontheuseof insectrepellentsbypregnantwomenif usedin
accordancewiththeinstructionsontheproductlabel.Malepartnersof pregnant
womenwhohavetraveledtoareaswithlocaltransmissionof Zikavirusshouldabstain
fromsexorusecondomsforthedurationof thepregnancytoavoidsexualtransmis-
sion to their pregnant partners.

ForcoupleswhohavepossibleZikavirusexposureandwhoareconsidering
pregnancy,theCDCrecommendspostponingpregnancyfor6monthsfollowing
potentialexposureordiagnosisof Zikainfection.Theserecommendationsforcouples
consideringpregnancyarelikelytochangeasmoredatabecomeavailableconcerning
the duration of  viremia and persistence of  virus in semen for symptomatic and asymp-
tomatic people.

Pregnantwomenwhodevelopaclinicallycompatibleillnessduringorwithin
2weeksof returningfromanareawithZikavirustransmissionshouldbetestedfor
Zikavirusinfection.Fetusesandinfantsof womenwithpossibleZikavirusexposure
orknownZikavirusinfectionduringpregnancyshouldbeevaluatedforpossiblecon-
genitalinfection(Fig3.13).

Blood and Tissue Donation. TheUSFoodandDrugAdministration(FDA)recom-
mendstemporarydeferralof blooddonorswhorecentlywereinfectedwithZikavirus
infection,aswellastestingof allblooddonationscollectedintheUnitedStatesand
its territories to reduce the risk for transfusion-associated transmission of  Zika virus. 
Becauseof universalZikavirustestingof blooddonors,peoplewhotraveledtoareas
withlocalZikavirustransmissionandwhodidnotexhibitanyevidenceof infection
maydonateblood.

TheCDCalsohasdevelopedguidancetoreducepotentialZikavirustransmission
fromhumancells,tissues,andcellularandtissue-basedproducts(HCT/Ps).Theguid-
anceaddressesdonationof HCT/Psfrombothlivinganddeceaseddonors,including
donorsof umbilicalcordblood,placentatissue,orothergestationaltissues.Theguid-
ancerecognizesthepotentialriskof transmissionof ZikavirusfromHCT/Ps.Living
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donorsshouldbeconsideredineligibletodonateHCT/Psif theyhadadiagnosisof 
Zikavirusinfection,wereinanareawithZikavirustransmission,orhadsexwitha
malewitheitherof theseriskfactors,withinthepast6months.Donorsof umbilical
cordblood,placentatissue,orothergestationaltissuesshouldbeconsideredineligible
if  any of  the aforementioned risk factors occurred at any point during pregnancy. This 
guidancelikelywillchangeasmoreevidencebecomesavailableaboutpersistenceof 
Zikavirusinhumantissuesandfluids.

REPORTING: Health care professionals should report suspected Zika virus infec-
tion to their state or local health departments to facilitate diagnosis and mitigate the 
risk of  local transmission. Zika virus disease and congenital infections were added 
tothelistof nationallynotifiablediseasesin2016(seeAppendixIV:Nationally
NotifiableInfectiousDiseasesintheUnitedStates).Statehealthdepartmentsshould
thenreportcasestotheCDCthroughArboNET,thenationalsurveillancesystem
forarboviraldiseases.

©2018AmericanAcademyof Pediatrics
Therecommendationsinthispublicationdonotindicateanexclusivecourseof treatmentorserveasastandardof 
medicalcare.Variations,takingintoaccountindividualcircumstances,maybeappropriate.

Theinformationinthischapterisconsideredanearlyreleasefromthe2018Red Book(inpress).Informationmaybe
updatedclosertopublication.Websiteaddressesareascurrentaspossiblebutmaychangeatanytime.
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