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Discordant Congenital Cytomegalovirus Infection in Twins
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Cytomegalovirus (CMV) infection is one of the most common congenital infections. The first case of discordant congenital CMV infection 
in twins occurred in Korea. A 31-year-old woman became pregnant with twins (dichorionic-diamniotic). An elective caesarean section was 
performed at 37 weeks. The first baby was male, weighing 2,410 g with an Apgar score of 8/9. The second baby was female, weighing 1,380 
g with an Apgar score of 5/8. She had experienced intrauterine growth retardation, and presented with microcephaly, micrognathia, and joint 
stiffness. During the work-up for discordant twins, the second baby's serum test was positive for CMV immunoglobulin M. Her urine, blood, 
and cerebrospinal fluid (CSF) were CMV polymerase chain reaction positive. The first baby's CMV tests were negative. Ophthalmologic exam 
and audiometry performed on the second baby showed CMV retinitis and bilateral sensorineural hearing loss. She was treated with intrave-
nous ganciclovir. Currently, she is bed-ridden and has significant developmental delay. Although the causes of discordant congenital CMV 
infection in twins are unclear, this case shows that discordant congenital CMV infection should be considered in twins with significant diffe-
rences in intrauterine growth or clinical symptoms after birth. 
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symptomatic
1)
.SymptomaticcongenitalCMVinfection

referstoneonateswithsymptomsatbirthsuchas

growthretardation,petechiae,jaundice,hepatomegaly,

microcephaly,hypotonia,poorsucking,lethargy,intel

lectualdisability,visionimpairment,seizureorsensori

neuralhearingloss,ect.Amongthem,centralnervous

systemimpairmentsarethemajoritysymptoms.

TherearethreeroutesofCMVtransmissionfrom

mothertofetusornewborn.Transmissionthrough

placenta(congenitalCMVinfection)ismostcommon,

caninvolveallsystems,andcauseharmfulsequelae.

Maternalviremiacausesplacentalinfectionandinitiated

fetalviremia.Therefore,placentalhistopathologyisoneof

thebestmethodstoconfirmcongenitalCMVinfection.

Theothertworoutesareascendinginfectionfromthe

Introduction

Cytomegalovirus(CMV)infectionisoneofthemost

commoncausesofcongenitalviralinfection.Mostneo

nateswithcongenitalCMVinfectionareasymptomatic

andapproximately10%of infectedneonatesare
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maternalgenitaltractandingestionoraspirationof

secretionsduringdeliveryorviabreastfeeding(acquired

CMVinfection)andrarelycauseharmfulsequelae.

Thefactorsresponsiblefortransmissiontothe

fetusandseverityofcongenitalCMVinfectionarenot

understoodwell.ThefetuscanbeaffectedbyCMV

duringalltrimestersofpregnancy.Somestudiessug

gestedthatgestationalageatmaternalCMVinfection

hasnosignificantinfluenceontherateoftransmission,

increasedriskofCMVtransmissionduringlategesta

tion
2)
,andmaternalinfectionduringearlygestation

resultinginseveredamageofinfectedfetuses
3,4)
.In

addition,otherfactorssuchasgeneticfactors,maternal

factors,placentalbarriers,andviralloadcouldhave

effectsoncongenitalCMVinfection.

CongenitalCMVinfectionintwinsisrareandintere

stingbecausebothofthemhavethesamematernal

influence.TherewasnocasereportofcongenitalCMV

infectionintwinsinKorea.Furthermore,weexperi

encedacaseofdiscordantcongenitalCMVinfectionin

dichorionictwins;onebabywasaffectedwithsevere

symptomaticcongenitalCMVinfectionwhiletheother

babywascompletelynormal.

Case

A31yearoldpreviouslyhealthyprimiparouswoman

becamepregnantwithtwins(dichorionicdiamniotic

[DCDA]).Shehadnohistoryofhavingepisodesof

fever,myalgia,orunusualfatigueduringherpregnancy.

A34weekprenatalultrasoundshoweddiscordant

twinsandthe female fetuswassmallerandhad

bilateralventriculomegaly.At37weeks,themotherhad

anelectivecaesareansection.Bothfetuseswereina

verticalposition.Thefirstnewbornwasmale,weighed

2,410g(range,10%to25%)withanApgarscore8/9

at1and5minutes,respectivelyafterbirth,andreceived

routinenurserycare.Thesecondnewbornwasfemale,

weighed1,380g(lessthan10%)withanApgarscore

of5/8.Herinitialcryingwasweakandheartratewas

under100timesperminute;shewasadmittedtothe

neonatalintensivecareunit.Herheightwas41cm

(lessthan10%)andheadcircumferencewas26cm

(lessthan10%).Herbodygaugesshowedsymmetric

intrauterinegrowthretardation(IUGR).Inaddition,

microcephaly,micrognathia,andalljointrigiditywere

observedoninitialphysicalexamination.

DuringtheworkupforIUGRanddiscordanttwins,

thesecondbaby'sserumtest(performedatbirth)re

vealedthattheCMVspecificimmunoglobulinM(IgM)

waspositivewithnegativeCMVspecificIgGandshe

hadCMVviremia(maximalbloodCMVDNAwas1,500

copies/mLandmaximalCMVantigenemiawas15/

200,000whitebloodcells,bothperformed50days

afterbirth).HercerebrospinalfluidCMVpolymerase

chainreaction(PCR),performed3days(afterbirth)

wasalsopositiveat2,000copies/mL.Theinitialurine

CMVPCR,performed2days(afterbirth)waspositive

(35,859,000copies/mL)aswell.UrineCMVPCRswere

repeateduntil6monthsofageandtheresultswere

shownFig.1.

Thecounterbaby'surineCMVPCRandserumCMV

specificIgMwerenegative.MaternalserumCMV

specificIgG(81AU/mL)waspositiveandIgMwas

negative.HervaginalCMVculturewasnegative,both

placentaswerefused,andtherewerenoabnormal

findingsineitherplacentabiopsies.NeitherCMVPCR

norcultureofplacentaweredone.

Affectedbaby’sbrainultrasonographyexamshowed

ventriculomegaly,increasedperiventricularwhitematter

echogenicityandmultifocalparenchymallesionswith

tissuelossattheageof2days(Fig.2A,B).Attheage

of4months,herbrainmagneticresonanceimaging

showedcorticalmalformationandextensivewhite

mattervolumelosswithcircumventricularcalcification

andcerebellarhypoplasia(Fig.2C,D).Shehadaven

triculoperitonealshuntoperationattheageof7months

duetoprogressedhydrocephalus.

Anophthalmologicexaminationat3daysofage

showedCMVretinitisandshereceivedintravenous

ganciclovirtreatmentfor6weeks.Afterdiscontinuation

ofganciclovir,CMVretinitisrecurredandshereceived

additionalganciclovirfor3weeksandwasthenchanged

tooralvalganciclovirfor7weeks.Audiometrytestsat

1monthofageshowedsensorineuralhearinglossin
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bothearsforwhichshereceivedleftcochlearimplant

attheageof7months.Shehadherfirstunprovoked

seizureat1monthandherelectroencephalogram

showedspikedwavesonbothfrontalandlefttem

porooccipitalarea.Shehasbeentreatedwithantiepi

lepticdrugssincethen.Shehadcricopharyngealin

coordinationandreceivedfundoplicationoperationat

theageof1year.Currently,sheis4yearsold,bed
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Fig. 1. The results of urine cytomegalovirus (CMV) polymerase chain reaction (PCR).

B A 

D C 

Fig. 2. (A, B) Brain ultrasonography performed 2 days after birth shows ventriculo-
megaly with increased periventricular echogenicity. (C, D) Brain magnetic resonance 
imaging at postnatal age 4 months shows cortical malformation and extensive white 
matter volume loss with circumventricular calcifications (arrow) and cerebellar 
hypoplasia. 
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riddenandhassignificantdevelopmentaldelay.

Discussion

WereportacaseofdiscordantcongenitalCMVin

fectioninDCDAtwinsfromthesamepregnancy.

Motherdidnothaveanyothersymptomsandprenatal

diagnosisofCMVinfectionwasnotconfirmed.Her

CMVserologytestswerereportedasIgGpositiveand

IgMnegativeafterthedelivery.However,sincethere

wasnodataforCMVserostatusbeforepregnancyor

beforedeliveryoftwins,itwasnotclearwhethershe

hadprimaryCMVinfectionorrecurrentCMVinfection.

Althoughbothbabieshadthesamematernalfactors

andwereexposedtothevirusatthesametime,they

showedcompletelydifferentcourses.

Itiscommonlythoughtthatclinicalmanifestations

ofcongenitalCMVinfectiondependonchorionicity.

Therefore,monochorionictwinsweremostlyreported

tohavethesameoutcomeswhiledichorionictwins

havedistinctoutcomes
5)
.EganaUgrinovicetal.

6)
re

portedcongenitalCMVinfectionamongtwinpairs

accordingtochorionicityandclinicaloutcomesfrom

2006to2011.Amongsixtwinpregnancieswithcon

genitalCMVinfection,fiveweredichorionicandone

wasmonochorionic.Whileonlyoneofeachdichorio

nictwinpairwasinfectedinallthedichorionicpreg

nancies;bothbabieswereinfectedinamonochorionic

pregnancy.However,exceptionalcaseswerealso

reportedinotherstudies.

Table1showsseveralreportedcasesofdiverse

clinicaloutcomesofcongenitalCMVinfectionintwin

pregnancies
1,3,4,615)

.Amongthe26cases,20caseswere

dichorionic,fivecasesweremonochorionic,andone

casewastriplet(twodichorionic,onemonochorionic).

Table 1. Case Reports of Congenital CMV Infection in Twin Pregnancies
Study Case Chorionicity Type of maternal infection Congenital CMV infection Clinical outcome

Seguin et al. (1988)11) 1 MC Unknown Uninfected/infected Asymptomatic/symptomatic

Nigro et al. (1999)13) 1 DC Primary Infected/infected Asymptomatic/asymptomatic

Azam et al. (2001)14) 1 DC Unknown Infected/uninfected Symptomatic/asymptomatic

Lazzarotto et al. (2003)3) 3 DC
2DC/1MC

DC

Primary Infected/uninfected
Infected/infected/infected
Infected/infected

Symptomatic (fetal death)/asymptomatic
Symptomatic/symptomatic/symptomatic
Asymptomatic/symptomatic

Kawana et al. (2004)7) 1 DC Primary Infected/infected Symptomatic (severe)/symptomatic

Yinon et al. (2006)9) 6 DC Primary

Recurrent

Uninfected/infected
Infected/infected
Infected/infected
Infected/infected
Infected/infected
Infected/infected

Asymptomatic/symptomatic (TOP)
Asymptomatic/asymptomatic
Asymptomatic/asymptomatic
Asymptomatic/symptomatic (death)
Symptomatic (IUFD)/symptomatic (IUFD)
TOP*/TOP*

Manoura et al. (2006)15) 1 DC Recurrent Infected/uninfected Symptomatic/asymptomatic

Griesmaier et al. (2010)10) 1 MC Primary Infected/infected Symptomatic/symptomatic

Wu et al. (2011)1) 1 MC Unknown Infected/infected Asymptomatic/symptomatic (fetal death)

Simioni et al. (2013)4) 1 DC Primary Infected/uninfected Asymptomatic/asymptomatic

Nakajima et al. (2015)12) 1 MC Unknown Infected/infected Symptomatic (severe)/symptomatic

Samedi et al. (2016)8) 1 DC Primary Infected/infected Symptomatic/asymptomatic

Egana-Ugrinovic et al. (2016)6) 6 MC
DC

Unknown Infected/infected
Uninfected/infected
Uninfected/infected
Uninfected/infected
Uninfected/infected
Uninfected/infected

Symptomatic/symptomatic
Asymptomatic/symptomatic
TOP/asymptomatic
TOP (due to NTD)/asymptomatic
IUFD/asymptomatic
Asymptomatic/asymptomatic

Present study 1 DC Unknown Infected/uninfected Symptomatic/asymptomatic

*Amniotic fluid results were positive and TOP was performed due to parents’ request. 
Abbreviations: CMV, cytomegalovirus; MC, monochorinonic; DC, dichorionic; TOP, termination of pregnancy; IUFD, intrauterine fetal death; NTD, neural tube defect.
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Amongthe20dichorionictwins,11pairs(55%)were

infected/uninfectedandninepairs(45%)wereboth

infected.Amongfivemonochorionictwins,fourpairs

werebothinfectedandonlyonepairwasinfected/

uninfected.Kawanaetal.
7)
showedcongenitalCMV

infectioninDCDAtwinsandbothbabieswereinfected

andsymptomatic.However,theyhaddifferentseverity;

firstbabyhadmoreseveresequelaethansecondbaby.

TheyfoundthathigherfrequencyofCMVpositive

cellsintheplacentawasrelatedtosevereoutcomes

andplacentawouldplayanimportantroleinvertical

transmissionastheprotectivefactorbyproducing

interferon.Samedietal.
8)
reportedthesimilarcase.

Oneofthetwinshadconfirmedsymptomaticconge

nitalCMVinfectionandthatbaby’splacentalbiopsy

revealedCMVinclusion.However,theotherbabyhad

confirmedasymptomaticcongenitalCMVinfection

diagnosedbyurineCMVcultureandbloodCMVPCR.

Yinonetal.
9)
studiedtheeffectofplacentatypes(fused

orseparated)oncongenitalCMVinfectionintwins.

Althoughpresenceoffusedplacentasmightincreasethe

riskofinfectionofbothtwins,thereweresomecases

ofdiscordantinfectioninfusedplacentas.Therefore

theyconcludedthattheplacentatypecannotpredict

thepatternofinfectionintwins.Inourcase,bothpla

centaswerefusedandbiopsyresultsnormal.How

ever,thereweredifferentclinicaloutcomesbetween

bothbabies.Lazzarottoetal.
3)
reporteddiscordant

congenitalCMVinfectiontwinsandtheysuggested

thathighviralloadintheamnioticfluidwasrelatedto

severeclinicaloutcomes.Inourcase,maternalam

nioticfluidtestwasnotexaminedandwedon’tknow

whetherviral loadsweredifferentbetweenboth

amnioticfluidornot.InsomecasesofcongenitalCMV

infectioninmonozygotictwins,babieshaveequalmani

festations
5,6,10)
asexpectedbecausetheyhavethesame

geneticidentity,exposuretothesameviralstrainand

areinfluencedbythesamematernalfactors.However,

therearethreecasesofdiscordantcongenitalCMV

infectioninmonozygotictwins.SeguinandCho
11)


reportedthecaseofonlyonemonozygotictwinaf

fectedbyCMVinfection.Firstbabywasuninfected,

asymptomaticandsecondbabywasinfected,had

IUGRandseveresequelae.Theycouldnotprovide

theapparentreasonforinvolvementofonlyonetwin

inthereport.Wuetal.
1)
reportedasimilarcase.First

babywasinfectedbutasymptomaticandhadnormal

growthandtheotherfetuswasinfected,hadIUGRand

diedintheuterus.Theysuggestedthatthecombina

tionofgrowthretardationandintrauterineviralinfec

tionimpairedfetalimmuneresponseanddifferent

fetalimmunestatusmightbeleadtodifferentclinical

courses.Althoughourcasewasdichorionicity,the

infectedfetushadIUGR.Nakajimaetal.
12)
reported

congenitalCMVinfectioninmonozygotictwinswith

twintotwintransfusionsyndrome.Althoughboth

babieswereinfectedbyCMV,donorbabyhadmore

severemanifestationsthanrecipient.Becauseboth

babieshadthesamegeneticfactorsandgestational

ageatinfection,intrauterinehemodynamicswascon

sideredtobeanimportantfactorforthediscordant

manifestation.

ThecausesofdiscordantcongenitalCMVinfection

intwinsareunclear.Therewillbemultiplefactorsin

cludinggeneticfactors,maternalfactors,fetalimmune

response,placentalbarriersandtype,viralloadand

virulencebutalsootherunknownfactorswillplay

aroleforthedifferentclinicaloutcomes.Ourstudy

showsthatdiscordantcongenitalCMVinfectionshould

beconsideredintwinswithsignificantdifferenceof

intrauterinegrowthorclinicalsymptomsafterbirth.
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요약

거대세포바이러스 감염은 선천감염의 가장 흔한 원인 중의 하나이다. 본 증례는 쌍생아에서 다른 임상 

양상을 보인 선천 거대세포바이러스 감염 증례에 대한 국내 첫 보고이다. 31세 초산부가 쌍생아(2 융

모막, 2 양막)를 임신하였다. 임신 34주 산전 초음파에서 한쪽 태아의 크기가 작고 양측 뇌실 확장증이 

발견되었으며 임신 37주경에 제왕절개로 분만하였다. 첫 번째 신생아는 남자로 출생 체중 2,410 g, 아

프가 점수 8/9점으로 출생하였으며 두 번째 신생아는 여자로 출생 체중 1,380 g, 아프가점수 5/8점으

로 출생하였다. 두 번째 신생아는 자궁 내 성장지연, 소두증, 소하악증, 사지 관절의 강직을 보였다. 불

일치 쌍생아에 대한 원인을 찾기 위한 검사를 진행하였으며 두 번째 신생아의 혈액검사에서 거대세포

바이러스 immunoglobulin M이 양성반응을 보였으며 소변과, 혈액, 뇌척수액에서 거대세포바이러스 

중합효소연쇄반응이 양성소견을 보였다. 반면에 정상으로 출생한 남아의 거대세포바이러스에 대한 검

사는 모두 음성이었다. 감염된 환자의 안과적 검진에서 거대세포바이러스 망막염이 관찰되었고, 후에 

실시한 청력검사에서 양측의 감음 난청이 확인되었다. 환자는 ganciclovir 치료를 받았으며 현재 여아

는 심한 발달지연이 있으며 침대에서 누워서 생활하는 중이다. 이와 같이 쌍생아에서의 선천 거대세포

바이러스 감염증이 한 명에게만 발생하는 경우의 원인은 현재까지 명확하지 않다. 하지만 이 증례를 통

하여 심한 불일치 쌍생아의 경우에 선천 거대세포바이러스 감염의 가능성을 고려해 보아야 한다. 


