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Abstract

Background:Humancytomegalovirusisendemicinmanyareasoftheworldandthe

seroprevalenceishighinlowersocioeconomicofthetestedwomenandresponsible

forcongenitalinfection,itcanleadtosignificantmorbidity,mortality,orlong-term

sequelae,includingsensorineuralhearingloss.Althoughtheincreaseofawareness

andinternationalguidelinesonthemanagementofHCMVisobservedacrossthe

developedcountrybutstillhighinfectionrateisreportedinmanycountries.

Objective: To determine the infection rate ofhuman cytomegalovirus among

pregnantwomeninourpopulation.

Results:HighreportedpooledprevalenceofHCMV IgG amongpregnantwomen

(70%-100%)aswellashighpooledreportedIgM amongpregnantwomen(0%-43.9%)

indifferentIraqicitiesusingbloodsamplesforimmunologicaltechniquessuchas

immunechromatography(Rapidtest)andenzymelinkedimmunosorbentassay

(ELISA)ormolecularmethodssuchaspolymerasechainreaction(PCR)andreal

time-polymerasechainreaction(RT-PCR)thevariationrelatedwithmanyfactors

suchassociodemographicandclinicalcharacteristics.

Conclusions: Most studies performed reflect very necessary epidemiological

assessments ratherthan on-going routine diagnostic practices and there are

currentlynointernationallyornationallyadoptedguidelinesintheregionregarding

HCMVmanagement.
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Introduction

Spontaneousabortion(SA),alsoknownasmiscarriage,isconsideredasoneof

themostfrequentproblemsawomanmayfaceduringearlypregnancy,isnotonly

relatedtomorbidityormortality,butalsohasanobvioussocialandpsychological

impactonwomen.Itwasestimatedthat6-15%ofallclinicallydetectedpregnancies

endwithspontaneousabortion[1].Thereareseveralfactorsrelatedtospontaneous

abortion,suchasgeneticabnormalitiesandinfections[2].Manystudiesshowed

virus such as human cytomegalovirus (HCMV),human herpes simplex virus

(HHSV1/2),humanparvovirusB19(B19V),enterovirus,adenovirus,andvaricella-

zostervirusarecausativeagentsofspontaneousabortion[3-5].

Human cytomegalovirus is endemic in most areas of the world. The

seroprevalenceofHCMVvariesindifferentgeographicalareasrangingfrom 30-

100% [6].Humancytomegalovirusinfectionpassesundetectedinhealthychildren

andadults.However,severalhigh-riskgroups,includingimmunocompromisedorgan

transplantrecipients,hematopoieticstem celltransplantrecipients,andindividuals

infectedwithhumanimmunodeficiencyvirus(HIV),areatriskofdevelopinglife-

threateningandsight-threateningHCMVdisease[7].

Humancytomegalovirusalsoknownashumanherpesvirus5(HHV-5),belongsto

theherpesviridaefamilysubgroupbeta herpesvirus[8],which isan enveloped

double-strandedlinearDNAvirusthatlikeothermembersoftheherpesvirusfamily

[9].Establisheslifelonglatencyfollowingprimaryinfectionresultsinapersistentor

latent infection that can be found within various tissues,peripheralblood

mononuclearcells(PBMCs),andendothelialcells[10].

Verticalmaternalviraltransmissiontoherfetusornewbornisusuallycombined

withsignificantvisceraldamage[11].Humancytomegalovirusissecretedinsaliva,

urine and breastmilk [12].Sexualactivity is the primary means ofHCMV

transmissionamongpregnantwomenandadolescents[13].

Itiscapableofinfectingmostofthebodycellsandactinginthecytoplasm and

thenucleusoftheinfectedcells,forminginclusions,HCMVpresentsthecapacityto

evadetheimmunesystem [8].Humancytomegaloviruscausessignificantinfection

inimmunocompromisedpatientswithrecognizedsyndromesoffever,hepatitis,

pneumonitis,encephalitisandretinitis.Longterm consequencesofHCMVinfection

suchasallograftrejection,acceleratedatherosclerosis,reducedeffectivenessof

anticancerdrugs,secondaryfungalandbacterialinfectionsarelesswellrecognized

clinically[14].Throughthatmechanism,itremainslatentinthebody.Whenthehost

faces a situation ofimmunosuppression (such as pregnancy,chemotherapy,
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acquiredimmunodeficiencysyndrome[Aids],amongstothers)[15].

The infection in pregnantwomen can be asymptomatic orcause severe

symptomsatbirth(10-15%)includingintrauterinegrowthretardation,microcephaly,

retinitis,jaundice,hepatosplenomegalyand20%to30%ofthem willdie,permanent

damage50-80%arementalretardation,deafnessandblindness[16,17,18].

TherearemanyconfoundingstudiesdescribingtheassociationbetweenHCMV

infectionandpregnancyloss,whichshow thatHCMV canresultinabortionor

stillbirth [19,20].Therateofsusceptibilityto HCMV during pregnancyiswell

establishedandamongwomenofchild-bearingagenearlyrangingfrom 40%to80%

willbesusceptibletoHCMVatthebeginningofpregnancy.Therateofsusceptibility

to HCMV infection variesbymanyfactorsincluding age,ethnicorracial,and

socioeconomicfactors[21].

Approach

Thisreviewsummarizescongenitalhumancytomegalovirusandseroprevalence

ofhuman cytomegalovirus infection among Iraqipregnantwomen done using

severalarticlesperform indifferentIraqicitesaboutaspecificpopulation(pregnant

womenandnewborns)throughappliedvalidatedHCMVteststopatients.

MaternalHCMVseroprevalencesinIraq

The current review design to determine the infection rate of human

cytomegalovirusamongpregnantwomeninourpopulation.Sobasically,several

Iraqiresearchersshowedlow infectionratewhileothershowedhighinfectionrate

amongpregnantwomenbasedonimmunologicalmethodssuchasimmunological

techniquesaslatexagglutinationtest,immunechromatography(Rapidtest)and

enzyme linked immunosorbentassay (ELISA)ormolecularmethods such as

polymerasechainreaction(PCR)andrealtime-polymerasechainreaction(RT-PCR)

andtheratesofIgM varyingbetween0-43.9% dependonsociodemographicand

clinicalcharacteristics.

Astudyfrom Diyalaprovinceconductedusingaserologicaltestdidnotreportany

positivecaseforanti-CMVIgM among92pregnantwomenattendingtheprimary

healthcarecentersinBaqubah[22].

AstudyconductedatGeneralKirkukHospital,AzadiTeachingHospitalandAl-

NasrHospitalinKirkukcity,reporteda37% forIgGhigherthanIgM thathad1%

usingELISAtestamong100womenwithpregnantloss[23].InKurdistanregionof

Iraq,seroprevalenceisreported2.27%(29outof1275)foranti-CMVIgM antibodies

among1275womenwithearlypregnancylossfrom fivemajorcities,including
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Duhok(575samples),Summail(189samples),Zakho(201samples),Akre(150

samples),andAmedi(160samples)usingELISAtest[24].Yasiretal(2020)who

reported60.63% (97outof160)hadchronicHCMV infectioncharacterizedby

presenceofpositiveIgG whileonly2(1.25%)werehadacuteHCMV infection

characterizedbythepresenceofpositiveIgM usingEnzymeimmunoassayandPCR

amplificationtestinAl-NajafPublicHealthLaboratory[25].

AnotherstudydonebyAl-MishhadaniandAbbas(2008)showedthat6.1%(14out

of230)samples from aborted women attended Al-GailaniMedicalLaboratory

(private laboratory)in Al-AnbarGovennorate [26].Khudhairetal.,(2017)who

showedthattheanti-CMVIgM antibodiesseroprevalencewas6.92% among180

abortedwomenattendedto Al-BattolTeachingHospitalforMaternityand

ChildreninBaqubah-Diyala,andoutpatientclinicinBaqubahTeachingHospital[27].

Ali(2020)reported8%sero-prevalenceofHCMV-IgM amongwomenwithabnormal

pregnancy, attended to emergencyunitofmaternityteaching in Erbilcity[28].

Aljumailietal.,(2014)whoreportedHCMV IgM (8.3%)amongwomenwithbad

obstetrichistory(BOH)inKirkukGeneralHospital,PrimaryHealthCareCentersin

KirkukGovernorate[29].Al-Azzawi(2012)reportedIgGantibodiesweredetectedin

58(36%),whiletheIgM antibodiesweredetectedin16(9.9%)andthenumberof

bothIgG andIgM seropositivitywas50(31.1%)among161pre-maritalwomen

without any clinical evidence of HCMV infection using ELISA test [30].

Al-Baiatietal.,(2014)whoreportedstudiedanti-HCMVantibodiesin152aborted

womenattendedInfertilityClinicofKamalAl-SammaraeeHospitalandAl-Yarmouk

TeachingHospitalandrepresent100%IgGforand11%forIgM,amongpatientswith

oldestage classes41-45yearsold,whiletheyoungestageclasses(16-20)years

oldshowedthelow rateofanti-HCMVIgGantibodies75% andhighforIgM 17%

withoutsignificantdifferences[31].

Al-Dorri(2018)whoreported16.40%(21outof128)werepositive(eitherIgM or

IgG)againstHCMV amongabortedwomenattendedTikritTeachingHospitalin

SalahAl-Deenprovince[32].Al-Saeedetal.,(2008)whoreported18.8%(8Outof120

samples)werepositiveforIgM antibodiesamongwomenwhohaveconsultedthe-

ChildrenandMaternityHospitalandGeneralTeachingHospitalinAl-Hillacity,during

theperiodfrom November2006toApril2007[33].JihadandRehab(2015)showed

thathighestpercentageofseropositivetoHCMVwhichwere40%ofIgGand25%of

IgM inmiscarriagewomencomparedwithinfertilewomenthatshowed20%ofIgG

and15%ofIgM withasignificantdifferenceP≤0.05usingELISAtestinBaghdad

[34].RaisanandSaad(2020)showedthatlevelanti-HCMVIgM antibodyahighin

(26-30)agegroupatarateof26.7%withasignificantdifferencecomparedtothe

otheragegroup,whilelevelanti-HCMVIgGahighinthe31-35yearsoldandthe36-

40yearsoldatrateof100%usingELISAtestin160bloodsamplesobtainedfrom
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womensufferingfrom repeatedembryoprojectionsfrom privatelaboratoriesin

Basrahprovince[35].

OtherstudiesreportedhighrateofHCMVinfectionsthanothersstudiessuchas

KhudhairandRaghad(2018)whofoundHCMVinfectionwas40(32.78%)among

122pregnantwomenadmittedtoAl-ElwiyaMaternityHospitalinBaghdad[36].

Al-Ouqailietal.,(2010)revealed33.3%positivecasesforCMVIgM (29outof87)as

primaryHospitalin Ramadi[37]. Saad etal.,(2013)who demonstrated that

seropositivityforhuman cytomegalovirus35.38% in women with bad obstetric

history(BOH)inHolyKerbalaa[38].Husseinetal.,(2017)whoshowedthatpositivity

frequencyofhumancytomegalovirusantigenswas36%(18outof50)inproductof

conceptustissuesofpregnantwomenwithspontaneousabortionadmittedtoAl-

BatoolTeachingHospitalforMaternityandChildreninBaqubah-Diyala[39].Astudy

conductedatAl-KaramaHospitaland Al-ZahraHospitalofWasitprovince,

reporteda43.9% (345outof750)forHCMV IgM amongabortedandpregnant

women[40].

Ingeneral,thedifferencesintheratesofHCMVinfectioninabovestudiescould

beattributedtothefactthat,thevirusvariesfrom oneregiontoanotherandfrom

yeartoyearduetodiversityinthestudywhichexcelledit,andrelatedwithmany

factors

Oneofthem,theageofwomenwereincludedineachstudyhadpossiblerolein
thedistributionofinfectionsoJermanetal.,(2016),intheUnitedStateofAmerica,
theystudythecharacterizeofabortionwomenfrom 2008-2014andconcludedthe
mostspontaneousandfirsabortionsoccurinwomenofagesrangedfrom 20-24
years,andthelowestcasesofmiscarriageoccurinwomenofagesabove30years
[41].Humancytomegalovirusacquisitioninapopulationischaracterizedbyanage-
dependentriseinseroprevalence,andcorrelatesmostcloselywithsocioeconomic
levelandrace[42,43].

Secondfactor,typeofinfection.ItiscommonlyrecognizedthatprimaryHCMV

infectionsaretransmittedmorefrequentlytothefetusandaremorelikelytocause

fetaldamage than recurrentinfections [44].Due to latencyfollowing primary

infectionandperiodicreactivationofHCMVreplicationcausingrecurrentinfections,

in utero transmission ofHCMV [45].AswellasHCMV can producematernal

infectionandexhibitsahightropism forcervicalmucosaandisconsideredasthe

mostimplicatedvirusinrecurrentspontaneousabortion(RSA)[46].

LivingindevelopedcountrieshadeffectivetitleroleinthedeliveryofHCMVrates,

Zhangetal.,(2010)showedthatseroprevalenceofHCMVinadultsrangesfrom 55%

indevelopedcountriestoashighasover90%indevelopingcountrieslikeChina[47].

Alsoapprovedwithotherstudies[48,49,50].
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Financialstrata,therecurrencehumancytomegalovirusisthemostcommon

causeforanextremediseasewhichishigherinthedevelopedcountriesamong

lowerfinancialstrata [48,50].

The immune status of women,potentialmechanisms identified included

impairment of trophoblast progenitor stem celldifferentiation and function,

impairmentofextravilloustrophoblastinvasiveness,dysregulationofWntsignaling

pathways in cytotrophoblasts,tumornecrosis factor-α mediated apoptosis of

trophoblasts,CMV-induced cytokine changes in the placenta,inhibition of

indoleamine2,3-dioxygenaseactivity,anddownregulationoftrophoblastclassI

majorhistocompatibilitycomplexmolecules.cancausefetalinjurythroughdirect

damagetothefetusandindirectlythroughplacentaldysfunctionresultingfrom

infectionorimmunity-mediateddestruction,withoutevidenceoftransmissionofthe

virustothefetus[51,52].

Typeoftestwereuseindetection,soserologicaltestsarehighlyspecificand

sensitive, and although antibody can decline with age and severe

immunosuppression butIgG seropositivity is usually lifelong.Techniques for

detectingthevirusitselfareimprovingrapidly,andnucleicacidtestssuchasthe

polymerasechainreaction(PCR),branchDNA(bDNA)andnucleicacidsequenced

basedamplification(NASBA)arenow availableatlargercenters.Allthenucleic

testsareusefulandchoicelargelydependsuponthelaboratorypreferenceandthe

testsbeingcommerciallydevelopedatanygiventime[53].

Conclusion

Humancytomegalovirusinfectionduringpregnancyisfarmorecomplexthan

otherinfectionsduetotheabilityofthevirustobefrequentlyreactivatedduringthe

childbearingageandbetransmittedtothefetusinspiteofmaternalimmunity.

DespitethehighreportedpooledprevalenceofHCMVIgGamongpregnantwomen

(70%-100%)aswellashighpooledreportedIgM amongpregnantwomen(0%-43.9%)

inIraq,therearebarelyeffortsfordiagnosisofmaternalHCMV infectionsand

HCMVinnewborns.

Moststudiesperformed reflectverynecessaryepidemiologicalassessments

ratherthan on-going routine diagnostic practices and there are currently no

internationally ornationally adopted guidelines in the region regarding HCMV

management.
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Manychallengesfoundinourcountrylikelackofmanagementanddiagnostic

policiesonHCMVintolerablyresultsmedicalproblem suchasinfectedwithother

sexuallytransmitteddisease,lackofoptimal/structuredanteandpostnatalcare,

lack ofadequate equipmentand funding forlaboratoryfacilities),as wellas

socioeconomicfactorssuchaspoverty,low awareness,andliteracyandteenage

pregnancies.So,theincreaseofawarenessandinternationalguidelinesonthe

managementofHCMVisrequiredinmanycountries.
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