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Survey of Mycoplasma pneumoniae in Iranian children 
with acute lower respiratory tract infections
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ABSTRACT

Objectives:λMycoplasma pneumoniaeλ isλanλatypicalλpathogen,λwhichλisλoneλofλtheλmajorλcausesλofλ
lowerλrespiratoryλtractλ infectionsλ(LRTIs)λworldwide.λhisλstudyλwasλperformedλtoλdetermineλtheλ
roleλofλM. pneumoniaeλinλacuteλLRTIsλinλchildren,λwhoλwereλreferredλtoλmainλpediatricλhospitalsλinλ
Shiraz,λIran,λwithλtheλdiagnosisλofλLRTI.λPolymeraseλchainλreactionλmethodλonλaλthroatjswabλspecij
menλwasλutilizedλtoλdetectλM. pneumoniae.λResults:λOneλhundredλpatientsλwithλacuteλLRTIsλwereλ
investigatedλinλthisλstudy.λhereλwereλ10λpositiveλPCRλforλM. pneumoniaeλ(10%),λincludingλ6λofλ62λ
hospitalizedλpatientsλandλ4λofλ38λoutpatients.λAllλpatientsλwithλLRTIsλdueλ toλM. pneumoniaeλhadλ
cough.λFever,λluλlikeλsymptoms,λdyspnea,λpulmonaryλrales,λwheezing,λandλconjunctivitisλwereλotherλ
commonλsignsλandλsymptoms.λConclusions:λheλpercentageλofλcasesλwithλM. pneumoniaeλinfectionλ
inλourλpopulationλisλsimilarλtoλtheλreportedλinλotherλpartsλofλAsia.λPreciseλandλearlyλdetectionλofλpathj
ogenλandλappropriateλantibioticλtherapyλareλtheλkeyλpointsλinλmanagementλofλpatientsλwithλLRTIs.

Keywords:λatypicalλbacteria;λMycoplasma pneumoniae;λPCR;λrespiratoryλinfection;
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INTRODUCTION

Lowerλrespiratoryλtractλinfectionsλ(LRTIs)λconj

tinueλ toλbeλaλcommonλcauseλofλmorbidityλandλ

mortality,λespeciallyλinλtheλpediatricλageλgroup,1,2λ

contributingλ toλ aboutλ 1.9λ millionλ children’sλ

deathsλ yearly.3λ Determinationλ ofλ theλ putativeλ

pathogensλisλoneλofλtheλmainλdiicultiesλinλLRj

TIs,λasλtheλdiagnosticλtestsλofλrespiratoryλsamplesλ

areλnotλsensitiveλenoughλtoλidentifyλtheλcausativeλ

microorganismsλinλmostλpatients.4,5λItλisλestimatj

edλthatλantigenλscreening,λcultureλandλserologij

calλmethodsλcanλbeλhelpfulλinλonlyλoneλthirdλofλ

theλcases.6λhereforeλtherapyλisλusuallyλempiricλ

inλmostλcases.7,8

Atypicalλ pathogens,λ particularlyλ Myco-

plasma pneumoniae,λ areλ majorλ causesλ ofλ acuteλ

LRTIs.λAlthoughλM. pneumoniaeλusuallyλcausesλ

pneumoniaλandλbronchitis,λotherλclinicalλmanij

festationsλ suchλ asλ rhinitis,λ pharyngitis,λ sinusij

tisλ andλ otitisλ mediaλ canλ alsoλ beλ seen.9,10λ hereλ

areλ someλ reportsλ indicatingλ signiicantλ roleλ ofλλ

M. pneumoniaeλasλcauseλofλLRTIsλinλchildrenλofλ

allλages,11,12λwhichλunderscoresλtheλimportanceλofλ

speciicλpathogenλdiagnosis,λasλtheλuseλofλproperλ

antibiotics,λsuchλasλmacrolides,λcanλsigniicantlyλ

reduceλdurationλofλtheλillnesses.13,14

Unfortunately,λasλ resultλofλ theλdiicultyλ toλ

detectλM. pneumoniaeλdueλtoλinsensitiveλcultureλ

andλtimejconsumingλandλimpracticalλ inλclinij

calλ practice,λ speciicλ etiologicλ diagnosesλ haveλ

remainedλunknownλinλtheλmajorityλofλcases.15λ

Severalλ methodsλ wereλ utilizedλ forλ detectionλ

ofλ thisλpathogen,λ includingλcoldλagglutinationλ

test,16λ serologicalλ methodsλ (Mycoplasmaλ IgMλ

antibody,λcomplementλixation,λELISA)17,18λandλ

microparticleλ agglutinationλ test.19λ However,λ

thereλwereλaλnumberλofλlimitationsλwithλtheseλ

methods,λ especiallyλ regardingλ sensitivityλ andλ

speciicity.λ hereforeλ polymeraseλ chainλ reacj

tionλ(PCR)λisλsuggestedλasλofλtheλmostλpracticalλ

typingλ methodλ forλ rapidλ andλ sensitiveλ detecj

tionλofλM. pneumoniaeλinλthroatλswabs.20,21λheλ

PCRλmethodλcouldλprovideλrapidλdiagnosisλofλ

M. pneumoniaeλinfection,λespeciallyλinλyoungerλ

children,λandλisλaλvaluableλmethodλconsideringλ

epidemiological,λ clinical,λ economicλ aspectsλ inλ

additionλtoλturnaroundλtimeλofλresults.22j24λheλ

sensitivityλ andλ speciicityλ ofλ theλ PCRλ methodλ

hasλ beenλ estimatedλ aboutλ 70%λ andλ 80%,λ rej

spectively.24

hisλstudyλwasλperformedλtoλdetermineλtheλ

roleλofλM. pneumoniaeλinλacuteλLRTIsλinλchilj

dren,λwithλuseλofλPCRλanalysis.
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PATIENTS AND METHODS

Setting

Thisλprospectiveλstudyλwasλperformedλinλ2006λonλpedij

atricλpatients,λwhoλwereλreferredλtoλNamazeeλandλDastj

gheibλ Hospitalsλ (Shiraz,λ Iran)λ becauseλ ofλ acuteλ lowerλ

respiratoryλtractλinfections.λThisλstudyλwasλapprovedλbyλ

EthicsλCommitteeλofλ theλHospital,λ ShirazλUniversityλofλ

MedicalλSciences.λWrittenλ informedλconsentλwasλ takenλ

fromλtheλparentsλofλenrolledλpatients.

Patients enrollment

Oneλhundredλchildrenλ(64λboysλandλ36λgirls)λwereλ inj

cludedλ inλ thisλ study.λ Demographicλ dataλ andλ patients’λ

historyλ wereλ documentedλ inλ theλ standardizedλ quesj

tionnaire,λ designedλ forλ thisλ study.λ Allλ symptomsλ andλ

detectedλ signsλ inλ theλ physicalλ examination,λ includingλ

cough,λ flujlikeλ symptoms,λ dyspnea,λ pulmonaryλ rales,λ

wheezing,λ andλ conjunctivitisλ wereλ alsoλ recorded.λ Inij

tialλ laboratoryλ investigations,λ includingλ completeλ cellλ

bloodλcountλandλchestλXjray,λwereλdoneλbeforeλthroatj

swabλ sampling.λ Theλ patientsλ withλ theλ followingλ critej

riaλ wereλ enrolledλ inλ thisλ study:λ respiratoryλ symptomsλ

associatedλ withλ abnormalλ chestλ Xjrayλ suggestiveλ ofλ

pneumonia,λrespiratoryλdistress,λandλpresenceλofλralesλ

inλ lungλ examination.λ Feverλ wasλ definedλ asλ bodyλ temj

peratureλhigherλthanλ37.8°C.

Exclusion criteria

Patientsλ withλ chronicλ respiratoryλ problems,λ suchλ asλ

asthmaλ andλ cysticλ fibrosis,λ andλ otherλ chronicλ diseases,λ

suchλ asλ malignantλ disease,λ tuberculosisλ andλ autoimj

muneλ diseases,λ wereλ excludedλ fromλ thisλ study.λ Thoseλ

whoλhadλhistoryλofλbloodλ transfusionsλorλ immunosupj

pressiveλ therapyλ wereλ alsoλ excluded.λ Enrolledλ patientsλ

wereλ notλ receivingλ antibioticsλ duringλ theλ 72λ hoursλ bej

foreλsampling.

PCR method

Theλ polymeraseλ chainλ reactionλ (PCR)λ methodλ onλ aλ

throatjswabλ specimenλ wasλ utilizedλ toλ detectλ M. pneu-

moniae.λAlthoughλallλtheλpatientsλwereλprescribedλaλ10j

dayλ courseλ ofλ macrolidesλ (erythromycinλ orλ azithromyj

cinλ atλ theλ recommendedλ dose),λ throatjswabλ specimensλ

wereλ takenλ atλ theλ firstλ dayλ priorλ toλ antibioticλ therapy.λ

Theλ samplesλ wereλ transportedλ inλ PPLOλ brothλ toλ theλ

microbiologyλ laboratoryλ andλ wereλ incubatedλ atλ 37°Cλ

forλaλ fewλhoursλafterλremovingλ theλswabs.λTheλculturesλ

wereλ centrifugedλ atλ 1,000λ gλ forλ 5λ minutes.λ Theλ superj

natantλ thenλ wasλ collectedλ inλ aλ sterileλ 1λ mLλ Eppendorfλ

tubeλ andλ centrifugedλ atλ 20,000λ gλ forλ 20λ minutes.λ Afterλ

decantingλ theλ supernatantλ theλ pelletλ wasλ suspendedλ inλ

20λµLλofλsterileλMilijQλwaterλandλboiledλforλ10λminutes.λλ

TheλlatterλwasλthenλusedλasλDNAλtemplateλinλPCRλreacj

tionsλwhichλwereλperformedλbyλtheλM. pneumoniaeλPCRλ

kitλ (Genekamλ Biotechnologyλ AG,λ Germany),λ basedλ onλ

theλ protocol.λ Theλ negativeλ andλ positiveλ controlsλ proj

videdλinλtheλkitλwereλusedλinλeachλassay.λDNAλfragmentsλ

wereλvisualizedλonλ1%λagaroseλgelλbyλelectrophoresis.

Statistical analysis

EpiλInfoλ6λprogramλ(versionλ6.2,λWorldλHealthλOrganij

zation,λ Geneva,λ Switzerland)λ wasλ usedλ forλ statisticalλ

analyses.λAssociationλbetweenλcategoricalλvariablesλwereλ

assessedλbyλChijsquareλorλFisher’sλexactλtest.λPjvalueλofλ

lessλthanλ0.05λwasλconsideredλstatisticallyλsignificant.

RESULTS

Characteristics of patients 

OneλhundredλpatientsλwithλacuteλLRTIsλ(64λmaleλandλ36λ

female),λ includingλ 62λ hospitalizedλ andλ 38λ outpatients,λ

wereλ investigatedλ inλ thisλ study.λ Patients’λ agesλ rangedλ

fromλ6λmonthsλtoλ17λyears.

Positive PCR patients

Amongλ100λinvestigatedλpatients,λPCRλforλM. pneumoni-

aeλturnedλoutλpositiveλinλ10λ(10%)λpatients,λbeingλ5λboysλ

(7,8%)λ andλ 5λ girlsλ (13,8%)λ [pλ =λ 0.48].λ M. pneumoniaeλ

positivityλratesλamongλhospitalizedλpatientsλ(9.5%)λandλ

outpatientsλ(10.5%)λwereλsimilarλ(pλ=λ0.57).

Seasonal variations

Halfλ ofλ theλ identiiedλ M. pneumoniaeλ casesλ wereλ referredλ

duringλtheλautumnλseason,λwhileλonlyλ3λcasesλoccurredλdurj

ingλtheλwinterλandλ2λcasesλinλtheλspring.λNoλM. pneumo-

niaeλwasλdetectedλduringλtheλsummerλseason.

Clinical manifestations

Allλ patientsλ withλ acuteλ LRTIλ dueλ toλ M. pneumoniaeλλ

complainedλofλcoughλlastingλforλaλmeanλofλ9.5λdays,λcomj

paredλ toλ aλ meanλ durationλ ofλ 7λ daysλ amongλ PCRλ negajλ

tiveλ patientsλ (pλ =λ 0.35).λ Althoughλ 8λ outλ ofλ 10λ patientsλ

withλ positiveλ PCRλ hadλ feverλ atλ theλ timeλ ofλ admission,λ

andλ allλ butλ oneλ hadλ lowjgradeλ fever.λ Halfλ ofλ theλ casesλ

presentedλ withλ productiveλ cough,λ whileλ theλ remainingλ

halfλ hadλ dryλ cough,λ irrespectiveλ ofλ beingλ positiveλ andλ

negativeλ PCRλ forλ M. pneumoniae.λ Flujlikeλ symptomsλ

wereλpresentλinλ40%λofλtheλpatientsλwithλM. pneumoni-

ae,λwhichλwasλlowerλthanλtheλ63.3%λseenλinλtheλnegativeλ

patients.λ However,λ thisλ differenceλ wasλ notλ significantλλ

(pλ=λ0.18).λInλcontrast,λdyspneaλwasλmoreλcommonλamongλ

PCRjpositiveλpatientsλforλM. pneumoniaeλ(50%λvs.λ36.7%,λλ

pλ=λ0.49).λOtherλcharacteristicsλofλtheλpatientsλareλpresentedλ

inλtheλTableλ1,λwhichλshowsλnoλsigniicantλdiferenceλonλclinj

icalλmanifestationsλbetweenλtheseλtwoλgroups.

Mycoplasmaλpneumoniaeλinλchildren
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Para-clinical indings

Completeλbloodλcellλcountλwasλsimilarλinλtheλtwoλgroupsλofλλ

positiveλ andλ negativeλ PCRλ forλ M. pneumoniae.λ Patientsλλ

withλ positiveλ PCRλ forλ M. pneumoniaeλ hadλ aλ meanλ whiteλ

bloodλcellsλ(WBC)λcountλofλ10,200/m3λwithλ65%λpolymorj

phonuclearλcellsλ(PMN),λwhilstλmeanλWBCλinλtheλPCRjnegj

ativeλcasesλwasλ10,000/m3λwithλ54%λPMN.λExpertλradiologistλ

reportsλofλchestλXjrayλwereλavailableλforλ70λpatients;λamongλ

PCRjpositiveλpatientsλforλM. pneumoniaeλthereλwereλ2λcasesλ

ofλlobarλiniltrationsλandλ3λofλinterstitialλ iniltrations.λPosij

tiveλ radiologicalλindingsλamongλPCRjpositiveλpatientsλ forλ

M. pneumoniaeλwasλ71.4%λ(5λofλ7),λlowerλthanλtheλ77.8%λ(49λ

ofλ63)λfoundλamongλPCRjnegativeλpatients,λbutλthisλdiferj

enceλwasλnotλsigniicantλ(pλ=λ0.66).

DISCUSSION

RespiratoryλinfectionsλwithλM. pneumoniaeλareλcommonλinλ

mostλ areasλ ofλ theλ world,λ whichλ causeλ atypicalλ pneumoniaλ

andλ otherλ respiratoryλ tractλ diseasesλ withλ outbreaksλ occurj

ringλ everyλ 4j7λ yearλ intervals.λ heλ annualλ rateλ ofλ infectionλ

isλestimatedλbetweenλ1.3%λinλendemicλperiodsλandλ50%λinλ

epidemicλ periods.λ Aboutλ 15j20%λ ofλ communityjacquiredλ

pneumoniaλwasλassociatedλwithλM. pneumoniae,λwithλanλinj

cidenceλofλ2λcasesλperλ1,000λpopulationλannually.25,26

heλroleλofλM. pneumoniaeλ inλrespiratoryλinfectionsλwasλ

investigatedλ inλ diferentλ regions,λ butλ itsλ prevalenceλ variesλ

greatlyλ fromλ studyλ toλ study.λ Althoughλ geographicalλ regionsλ

canλalterλtheλprevalenceλofλM. pneumoniaeλinλrespiratoryλinj

fections,λtypeλofλstudy,λageλofλstudiedλpatientsλandλtheλmethj

odsλ usedλ forλ detectingλ M. pneumoniaeλ canλ beλ responsibleλ

forλtheλdiscrepantλresultsλofλpreviousλstudies.λOurλstudyλrej

vealedλthatλ10%λofλpatientsλwithλLRTIsλcouldλbeλattributedλ

toλthisλatypicalλbacteria,λwhichλisλsimilarλtoλthatλoneλreportedλ

inλotherλpartsλofλAsia,27,28λinλspiteλofλtheλfactλthatλourλstudyλ

wasλconductedλinλaλdiferentλlocationλandλatλaλdiferentλtime.λ

Ngeowλet al.λ carriedλonλaλ largeλ surveillanceλ studyλ inλAsia,λ

whichλ showedλ theλ prevalenceλ ofλ M. pneumoniaeλ inλ aboutλ

12%λ amongλ childrenλ withλ communityjacquiredλ pneumoj

nia.27λ Inλ anλ earlierλ studyλ fromλ Southjeasternλ Asia,λ Ouchiλ

et al.λstudiedλ1,104λJapaneseλchildrenλwithλacuteλLRTIsλandλ

foundλM. pneumoniaeλinλ13%λofλtheλpatients,28λalsoλinλagreej

mentλwithλourλstudy.λ

LowλfrequencyλofλM. pneumoniaeλwasλreportedλinλonlyλ

fewλstudies,λsuchλasλtheλstudyλbyλElkholyλet al.λinvolvingλ111λ

Egyptianλchildrenλwithλpositivityλrateλofλonlyλ4.5%29λandλtheλ

studyλ byλ Meijerλ et al.λ onλ 557λ Dutchλ patientsλ withλ positivj

ityλrateλofλonlyλ1.3%.30λHowever,λthereλareλseveralλstudiesλrej

portingλhigherλfrequencyλofλM. pneumoniae.λInλtheλstudyλbyλ

Principiλet al.λonλ613λItalianλchildrenλfromλ21λdiferentλcentj

ers,λwhoλwereλhospitalizedλbecauseλofλcommunityλacquiredλ

LRTIs,λthisλpathogenλwasλfoundλinλ34%λofλtheλpatients.31λInλ

theλstudyλbyλLiuλet al.λonλ256λTaiwaneseλpatientsλwithλclinij

calλ suspicionλ ofλ atypicalλ pneumonia,λ M. pneumoniaeλ wasλ

positiveλinλ32%λofλtheλcases.24λInλanotherλstudyλbyλMaltezouλ

et al.λ onλ 65λ Greekλ children,λ M. pneumoniaeλ infectionλ wasλ

conirmedλinλ27.5%λofλthem.32λAsλexpected,λtheλfrequencyλofλλ

M. pneumoniaeλ pneumoniaλ shouldλ beλ muchλ higherλ atλ theλ

timeλofλoutbreaks.λheλstudyλbyλKimλet al.λinλSeoul,λKorea,λonλ

234λhospitalizedλchildrenλwithλcommunityjacquiredλLRTIsλ

duringλ twoλoutbreaksλ revealedλaboutλ65%λofλpatientsλwithλλ

M. pneumoniaeλpneumonia.33λ

Table 1. Characteristics of patients with acute lower respiratory tract infections

Characteristics PCR-Positive for M. pneumoniae PCR-Negative for M. pneumoniae p-value 

 (n = 10)  (n = 90) *

Gender (male/female) 5/5 59/31 0.49

Cough 10 (100%) 90 (100%) -

Fever 8 (80%) 57 (63.3%) 0.49

Flu like symptoms 4 (40%) 57 (63.3%) 0.18

Dyspnea 5 (50%) 33 (36.7%) 0.49

Pulmonary rales 3 (30%) 34 (37.8%) 0.74

Wheezing 1 (10%) 23 (25.6%) 0.68

Conjunctivitis 2 (20%) 11 (12.2%) 0.34

Hospitalized cases 6 (60%) 56 (62.2%) 0.57

Outpatient cases 4 (40%) 34 (37.8%) 0.57

*Not significant in all these comparisons.

Hadi,λKashef,λMoazzenλet al.
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However,λ itλ shouldλ beλ emphasizedλ thatλ someλ ofλ theseλ

studiesλrelectλtheλprevalenceλofλM. pneumoniaeλinλhospitalj

izedλpatients,λwhileλweλalsoλincludedλoutpatients,λalbeitλwithλ

similarλ frequencyλ withλ hospitalizedλ cases.λ Althoughλ theλ

studyλbyλSidalλet al.λinλIstanbul,λTurkeyλonλ284λpatients,λseenλ

atλanλoutpatientλclinicλwithλrespiratoryλsymptoms,λ showedλ

positiveλantibodyλforλM. pneumoniaeλinλaboutλ30%λofλcases.34λ

AnotherλstudyλbyλButunλet al.λinλIzmir,λTurkeyλonλ100λchilj

dren,λreceivingλcareλatλtheλoutpatientλdepartmentλwithλresj

piratoryλsymptoms,λrevealedλpositiveλantibodyλforλM. pneu-

moniaeλinλonlyλ8%λofλcases.35

Inλourλstudy,λtheλM. pneumoniaeλinλautumnλseasonλwasλ

foundλ higherλ comparedλ toλ otherλ seasons,λ whichλ contrastsλ

withλ theλ Turkishλ studyλ indicatingλ signiicantlyλ higherλ frej

quencyλ ofλ thisλ pathogenλ inλ winterλ season.34λ Meanwhileλ inλ

theλstudyλbyλFoyλet al.λinλSeattleλduringλanλ11jyearλperiod,λnoλ

signiicantλseasonalλvariationλwasλdocumented.λ36

Atypicalλpneumoniaλcouldλbeλdistinguishedλfromλotherλ

typesλofλpneumoniasλbyλitsλmildλclinicalλcourseλandλitsλabilityλ

toλcauseλdiferentλsymptomsλinλdiferentλpeople.λCoughλandλ

throatλpainλareλcommonλsymptoms,λwhilstλfeverλisλusuallyλaλ

symptomλofλhospitalizedλpatientsλdiagnosedλwithλpneumoj

nia.λHowever,λweλdidλnotλindλanyλspeciicλclinicalλcharacterj

isticλthatλcouldλaccuratelyλidentifyλpatientsλwithλM. pneumo-

niae,λsimilarlyλtoλotherλstudies.35,37λInλfact,λnoneλofλtheλsignsλ

andλsymptomsλwasλuniqueλtoλM. pneumoniaeλinfectionsλenaj

blingλtoλpredictλatypicalλpathogensλbasedλonλclinicalλcharacj

teristics.λSuchλindingsλcanλemphasizeλtheλpointλthatλclinicalλ

andλlaboratoryλfeaturesλaloneλcannotλpredictλtheλetiologyλofλ

communityjacquiredλpneumoniaλinλchildrenλandλthereforeλ

areλnotλusefulλ inλtherapeuticλdecisionjmaking.38,39λ Itλshowsλ

theλimportanceλofλefectiveλlaboratoryλdiagnosisλtoolsλtoλdej

tectλsuchλpathogens.λAsλclinicalλsymptomsλareλnonspeciic,λ

persistentλ coughλ lastingλ moreλ thanλ aλ week,λ refractoryλ toλ

conventionalλ antibioticλ therapyλ shouldλ promptλ cliniciansλλ

toλ suspectλ theλdiagnosisλofλLRTIsλbyλatypicalλmicroorganj

isms.40λHowever,λ initiationλofλefectiveλantibioticλ therapyλisλ

usuallyλdelayed.λSuchλdelayλmayλleadλtoλsomeλcomplications,λ

whileλtheλpatientsλareλnotλappropriatelyλtreated.31

herefore,λdetectionλofλmicroorganismsλandλappropriateλ

treatmentsλareλtheλkeyλpointsλinλtheλmanagementλofλpatientsλ

withλLRTIs.λAlthoughλM. pneumoniaeλ canλbeλ isolatedλ fromλ

cultures,λthisλisλaλdiicultλandλtimejconsumingλmethodλwhichλ

limitsλitsλclinicalλusefulness.λherefore,λtheλPCRλmethodλforλ

detectingλM. pneumoniaeλinλthroatλswabsλcouldλbeλconsideredλ

asλtheλmostλpracticalλmethodλforλrapidλdiagnosis,λparticularlyλ

inλyoungerλchildrenλandλinλearlyλstageλofλdisease.20,24

M. pneumoniaeλ isλ anλ atypicalλ bacteriumλ thatλ couldλ

causeλLRTIsλworldwide,λwhichλrequiresλaddingλaλmacrolideλ

inλtheλantibioticλregimen.40λPromptλdiagnosisλbyλapproprij

ateλ techniqueλ andλ startingλ appropriateλ antibioticλ therapyλ

couldλpreventλ theλuseλofλunnecessaryλantibioticsλandλfurj

therλcomplications.
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