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Abstract

Background:Fungalinfectionswereamajorcauseofmorbidityandmortalityinconfirmed

patients with Pulmonary Tuberculosis.These infections had clinicaland radiological

characteristicsofsimilartotuberculosiswhichmaybeeasilymisdiagnosedastuberculosis.

Fungalpulmonaryinfectioncouldbeacquiredintuberculosis,immunedeficiencypatients,and

otherchronicdiseases.Manyphysiciansmissedfungalpulmonaryinfectionbecauseitdoes

notshowspecificclinicalmanifestations.Theburdenofseverfungalinfectionswasnotwell

addressed in Ethiopia.So,thisstudywasundertaken to determinetheprofileoffungal

pathogens and co-infections among pulmonarytuberculosis confirmed patients atSaint

Peter’sSpecializedHospital,AddisAbaba,Ethiopia.

Methods:Ahospital-basedcross-sectionalstudywasconductedfrom April2020-June2021.

Fivehundredsputum sampleswerecollectedfrom pulmonarytuberculosisconfirmedpatients

whowerescreenedbyXpertMTBRif/assay.Allsputum sampleswereinoculatedtoSabrouad

dextroseagar,BrainHeartInfusionagarandPotatoDextroseagar.Fungiwereidentified

followingstandardmicrobiologicalprocedures.TheinoculatedMediaswereincubatedat250C

and37 0C for4weeksrespectivelyforeachsputum samples.Moldidentificationswere

performedbymacroscopically;lookingthegrowthform andrateofgrowth,surfaceand

reversedcolorationandbyitsmicroscopicappearance.YeastswereidentifiedbyChromoagar

medium used forCandidaspeciesand ureaseused forCryptococcusneoformans.Data

analyseswerecarriedoutusingSPSSversion20software.

Result:In this study,outof500 sputum samples taken from TB confirmed patients,

322(64.4%)ofthem wereinfectedbypulmonaryfungalisolates.Malepatientsaccounted

for220(68.3%)whereas female patients accounted for 102 (31.7%).Yeast isolates 89

(27.6%),moldisolateswere71(22%),andmixedinfectionsshowedin162(50.3%)patients.

Conclusion:High distribution offungalisolation (64.4%)was obtained in patients with

confirmed pulmonarytuberculosis.We recommend forpolicymaker’s to conductfurther
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studiesandconsidertheneedoffungalscreeninginthesepatients.Pulmonarymycosescan

bemisdiagnosedandmis-treatedaspulmonarytuberculosisdiseases.Ourstudyindicates

that fungaletiology mustberequiredin100%theclinicallyconfirmed pulmonary tuberculosis

patients.

Keywords:Fungalco-infection,pulmonaryTuberculosis,Ethiopia
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1.Introduction

1.1.Background

Theburdenoffungalrespiratorytractinfectionisnoteasilydefinable.Thefrequencyofthe

infectionhadbeenincreasinginthelastfewdecades.Theprevalenceoffungallunginfections

islargelyrelatedtopulmonarytuberculosis(PTB),HIV/AIDS,chronicobstructivepulmonary

disease,anduseofimmunosuppressivedrugsareimplicatedforsuchanincreaseofdisease

(1,2). Globally,itis predicted that1.2 million individuals live with chronic pulmonary

Aspergillosis(CPA)asaresultofPTB,inwhichtheoccurrenceofCPAisthehighestinAfrica,

WesternPacific,andSouth-EastAsia(3).ThechronicnatureofPTBalongwithprolonged

chemotherapywithorwithoutcorticosteroidsresultedinimmunesuppressioninPTBpatients.

Finally,PTBconfirmedpatientsaffectedbyfungalinfection(4).

Pulmonaryfungalinfection(pneumonic mycosis)isaninfectiousdiseaseofthelungsthatis

causedbyfungi.Theinfectiondevelopsafterthecolonizationofthelungsbyfungiortheir

sporesthroughtheirinhalation,thereactivationofdormantinfectionandviahematogenous

dissemination.Fungiortheirsporesareabundantandexistvirtuallyeverywhereinthehuman

environment(5,6).Theworldwidenatureoffungiandtheirspore’scolonizationordiseaseof

thelungsisunavoidable,butmechanismsofdifferentiatingfungalcolonizationfrom fungal

infectionarenotwell-establishedandhencethesubjectremainsaseriouschallenge.

Inmostliterature,speciesofAspergillus,Candida,Cryptococcus,Pneumocystis,andthermally

dimorphicfungiarethemostsignificantfungalspecieshavebeenreportedasetiological

agentsoffungallunginfection.Accordingly,manymycelialfungi,suchasScedosporium SPP.,

Fusarium SPP.,Penicillium SPP.,dematiaceousfilamentousfungi,zygomycetes,andyeasts

otherthanC.albicanshavedevelopedasetiologicalagentsofrespiratoryfungaldisorders.(7,

8,9,10)

Theincidenceofinvasivecandidiasishasabimodaldistribution,peakingatbothendsofthe

agespectrum(11).Pneumocystishasoccurredonlyinpatientswhoareallergictosulfadrugs,

inpatientswhodonotadheretothepreventivetreatmentand,occasionally,inpatientswho

become infected before prophylaxis (12).Aspergillosis occurs predominantlyin immune

compromisepatients.Majorriskfactorsincludeneutropenia,hematopoieticstem-cellandsolid
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-organ transplantation,prolonged and high-dose corticosteroid therapy,hematological

malignancy,cytotoxictherapy,advancedAIDS,andchronicgranulomatousdiseases(13,14,

and15).Cryptococcosis,causedbytheencapsulatedyeastsCryptococcusneoformansand

Cryptococcusgattii,isanopportunisticsystemicdiseaseofglobaldistributionthatmainly

affectspatientswithmedicalconditionsintheirimmunesystems,withmeningoencephalitis

beingtheleadingcauseofdeath(16.17).

Pulmonarytuberculosisisprincipallyadiseaseofpoverty,with95% ofcasesand98% of

deathsoccurringindevelopingcountries(18).Ethiopiastands10th amongthe30highTB

burdencountrieswithanestimatedincidencerateof151/10,0000(3).Thehighrateofco-

infectionofpulmonarymycosiswithPTBfurthercompoundedtheburdenofPTBinthese

countriesastheassociationofthetwoinfectionsisresponsibleforahighrateofmorbidity

andmortality.Therefore,properdiagnosisoffungalpathogenespeciallyinPTBpatientsis

critical(19).

Furthermore,similaritiesinclinicalandradiologicalpresentationofpulmonaryfungalinfection

andPTBhavemadedifferentialdiagnosisbetweenthesetwoinfectionsdifficult.Persistent

coughformorethanthreeweeksisacommonsymptom ofpulmonarydisorderscausedbya

widerangeofpathogens,includingfungiandotherbacteria.Lackofdifferentialdiagnosismay

lead to empiricaltreatmentin which fungalinfectionsaretreated with antituberculosis

chemotherapywithpoorclinicaloutcomes,asantituberculosisdrugsdonotaffectfungal

pathogens(20).AsinmostdevelopingcountriestreatmentofPTB patientsinEthiopiais

empiricalandthespectrum ofpulmonaryfungalinfectionsandtheirassociationwithPTBin

Ethiopiaislacking.

Thehigherprevalenceofpulmonaryfungalpathogens,especiallyincasesofsputum forM.

tuberculosispositiveandstudysubjectswithPTBrecordedinthisstudywillenforcehealth

personneltopaydueattentiontotheseconditionsandarisetheinterestofresearchersto

conductfurtherworkontheburdenofpulmonaryfungalinfectionanditsassociationwith

Pulmonarytuberculosiswhichisaneglecteddiseaseinmostdevelopingcountriesincluding

Ethiopia.

So,inthisstudy,theassociationoffungiinfectionwithPulmonaryTBconfirmedpatientswere
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investigated,sincethemagnitudeoffungalandPTBco-infectionisanactivefieldofresearch.

Therefore,theobjectivesofthestudyweretodeterminetheprofileoffungalpathogensandco-

infections among pulmonary tuberculosis confirmed patients referred to SaintPeter’s

SpecializedHospital,AddisAbaba,Ethiopia.

1.2.Statementoftheproblem

The major to Global burden of respiratory tract infection is responsibleforone-

thirdofinfectiousdiseaseassociatedmortality,withanestimated4.3millionannualdeaths.

Among these, fungal infections

oftherespiratorytractarelargelyunrecognizedormisdiagnosedandthetrueburdenisdifficult to

describe(21).Fungallunginfectionsincreasesignificantlyoverthelasttwodecades,whichis

largelyattributedtotheextensiveuseofbroad-spectrum antibiotics,long-term useofimmune

suppressiveagents,and theincreasing population ofterminallyill,debilitated and immune

compromisedpatients.sofungaldiseasecommonlyknownasmycosisareonhugeriseand

rangeofgreaterconcern.

Theburdenofseverefungalinfections(FIs)isnotwelladdressedinEthiopia.From FIswith

multiple demographic sources using modeling, CPA and allergic bronchopulmonary

Aspergillosis(ABPA)wereestimatedbyusingtheprevalenceofasthma,chronicobstructive

pulmonarydisease,andthe105,000,000incidencetuberculosiscases.(22)Thisstudyaimed

toidentifytheco-infectionofTBwithpulmonaryfungalinfectionEthiopiaandtheproblem was

amplifiedhereasotherdevelopingcountryduetomajorityofpulmonarytuberculosisand

paucityofdiagnosticmycologylaboratories.Basedonthisfactweincludeintheresearch

problem to determine prevalenceanddistributionoffungalspeciesandco-

infectionwithpulmonarytuberculosisathighmycobacterium tuberculosisburdenandexcellence

oftuberculosishospitalinthecountry.
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1.3.Significanceofthestudy

 Themainmeritstoallpatientsufferingfrom overmaskedrespiratorymycosesmaygetthe

chanceofearlydiagnosisandtreatmentwhootherwisebesubjectedtotheinevitable

consequencesofundiagnosed ormisdiagnosed respiratorymycosiscomplication and

unwantedusageofantibiotics

 Isolationoffungalpathogensinsputum forwhichM.tuberculosispositiveandstudy

subjects confirmed with PTB applied microbiology tests of FI by differential

diagnosis.Italsogivesacluetoclinicianconfirmedthediseaseinparallelwithpulmonary

tuberculosis.

 To enhance the health care system based on actualdata collection and analysis,

interpreting the resultwillhelp the health professionalbetterunderstanding ofthe

differencebetweenFCI&PTB

 BenefitspatientsaffectedwithFCI&PTBalleviatetheinfectionofpathogenappropriately

andtimelymannersincethereisalackofresearchonthisFCI&PTB,itwillalsoaddvalue

forresearchers,decision-makersandotherstakeholders.

 AddressingtheissueofTBandpulmonarymycosisassistsinselectingappropriatedrugs

astheclinicalandradiologicalpicturesofbothinfectionsaresimilar.
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2.Literaturereview

A numberofstudieshadbeenundertakentoidentifypulmonaryfungal infectionamong

pulmonarytuberculosispatientsglobally.Theincidenceofsystemicfungalinfectionsremains

farbeyondtreatment,mostinvasivefungalinfectionsareassociatedwithhighmortalityrates

of>50% (23,24).The Globalburden ofrespiratory tractinfection is responsibleforone-

thirdofinfectiousdiseaseandassociatedmortality,withanestimated4.3millionannualdeaths.

Among these,fungalinfections of the respiratory tractarelargely unrecognized or

misdiagnosed and the true burden is difficult to

describe.Ithasbeenreportedthattheestimatedoverallincidenceofsystemicfungalinfectionsupto

11.3%ofwhichrespiratorymycosesthatinvolvethebronchiandlungscomprises60%(25).

Worldwidein2017,6.4millionnew casesofTBwereofficiallynotifiedtonationalauthorities

andthenreportedtoWHO(26).Theincreasingnumberofimmunocompromisedpatients,

diseasescausedbyfungalinfectionsremainagreatthreatinpublichealth.Opportunisticfungi,

including Aspergillus with invasive Aspergillosis(27,29).Cryptococcus with cryptococcosis

(30,32).Pneumocystis withpneumonia(33).andendemicfungi(34,35)arethemainsourcesof

fungalinfectionsinthelungsofhumans.

A deterministicmodelanalysiswasconductedbyNationalAspergillosisCentreaboutthe

globalburdenofchronicpulmonaryAspergillosisasasequeltopulmonarytuberculosisrates

wereobtainedfrom theWorldHealthOrganizationandascopingreviewoftheliteraturewas

conductedtoidentifystudiesonresidualpulmonarycavitationsafterPTBandestimatethe

globalincidenceofCPAafterPTB.Havingestablishedthatfrom 21%(UnitedStatesofAmerica)

to35%(Taiwan,China)ofPTBpatientsdevelopedpulmonarycavitiesandthatabout22%of

thesepatientsdevelopedCain2007,7.7millioncasesofPTBoccurredglobally,andofthem,

anestimated372000developedCPA:from 11400inEuropeto145372inSouth-EastAsia.
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Theprevalenceraterangedfrom <1caseper100000populationinlargewesternEuropean

countriesandtheUnitedStatesofAmericato42.9per100000inboththeDemocratic

Republic ofthe Congo and Nigeria.China and India had intermediate five-yearperiod

prevalenceratesof16.2and23.1per100000,respectively.Accordingly,theglobalburdenof

CPAasanoutcometoPTBissubstantialandwarrantsfurtherinvestigationofCPA(36).

A crosssectionalstudyconductedinChinaidentified197casesofTB/cryptococcosisco-

infectionin56studies,whichaccountedfor62.9%(n=197/313)ofallcasesworldwide.Atotal

of49 (87.5%)studies were conducted attertiary hospitals.Nearly allofthe cases

(99.5%, n=196/197)were collected from the monsoon region ofChina,particularlyfrom

southernandeasternChina(71.1%, n=140/197).Before2000,only16co-infectioncases(8.1%)

werereported,whereas70cases(35.5%)werereportedduring2000–2009,and111cases

(56.3%)werereportedbetween2010and2015(37).

Anothercross-sectionalstudyconductedinTaiwanstatedthattheprevalenceofco-infection

amongtheTBpopulationwas0.6%(23co-infectioncases/4053totalcases).threeco-infection

cases from 31 tubercularmeningitis patients (Three studies revealed thatthe rates of

TB/cryptococcosisco-infectioninTB/fungalco-infectionrangedfrom 2.7% to3.8% (n=1/31,

Shandong; n=2/74,Guangdong;and n=1/26,Henan).TheprevalenceofTB/cryptococcosisco-

infectionamongcryptococcosiswas5.4%(n=23/425,Taiwan),andhigherrates(6.7%–26.7%)

werereportedinchildrenwiththisinfection(n=1/15,Henan; n=4/15,Chongqing).Theco-

infectionrateincryptococcalmeningitispatientswithandwithoutHIV/AIDSwas42.9% and

15.0%,respectively(n=6/14,Yunnan; n=3/20,Henan)(37).

Basedoncross-sectionalstudyconductedbyMohammedR.etal.inIran,2018.Of3577

patients,10731smearswereprepared,3.6% (n=130)ofpatientswereidentifiedassmear-

positivepulmonarytuberculosis.Amongstthepositivetuberculosispatients,16/130cases

(12.3%)hadthecoinfectionofTBwithfungimicroorganisms.25ofthisfindingisconcluded

thatcoinfectionoffungiagentsinpatientswithtuberculosisthatshouldbeconsidered(38).

Across-sectionalstudybyArunavaK,etal.inIndia,2013Candidaco-infectionwasobservedin

30(40%)ofpatientswithpulmonarytuberculosis.Candidaalbicanswasthemostcommon

isolateobservedin50%ofthepatientswithco-infection,followedbyC.tropicalis(20%)andC.
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glabrata(20%).Candidaco-infectionwasfoundin62.5% offemalepatients,whileitwas

observedinonly29.4%ofthemalepatients(Pvalue0.0133).Mean±SDageofthepatients

withC.glabratainfectionwas65.83±3.19,whilethemean±SDageofthepatientswithother

Candida infections was 43.25 ± 20.44 (P value 0.0138).Manypatients with pulmonary

tuberculosishavecoinfectionwithCandidaspp.Theprevalenceofnon-albicansCandida

speciesisincreasingandmaybeassociatedwithinadequateresponsetoanti-tuberculardrugs.

C.glabratainfectionhasastrongassociationwitholdage(39).

ACross-sectionalstudyofone-yearduration(January2015-December2015)byMohammad

Aadametalin India was conducted on patients who were clinicallydiagnosed cases of

PulmonaryTuberculosisfrom Atotalof100patientssufferingfrom PulmonaryTuberculosis

andPost-treatedcasesofPulmonary-TBwithrespiratorysymptomswereundertakenforthe

presentstudy.Themeanagegroupinthepresentstudywas40±10years.Outof50

participantsineachgroup,inGroup1,74%weremalesand26%werefemaleswhileingroup2,

72%were males and 28% were females.Ofthe 100 patients,55% were positive for

opportunisticfungalinfection.Amongstthem,58%wereingroup1and52%wereingroup2.In

group1,44%ofmalesand14%offemaleshadopportunisticfungalinfections.Andingroup2,

38%malesand14%femalesshowedopportunisticfungalinfection.31%isolateswereyeasts

(Candida,CryptococcusandRhodotorulaglutinis)and24% isolatesweremolds(Aspergillus

spp.)(40).

ACrosssectionalstudyconductedPalA,NandaS.etaelatatertiarycarehospitalinWestern

IndiainthetitleFilamentousFungicausingLowerRespiratoryTractCo-InfectionsFungal

pathogensfoundin14.37%cases,outofwhich,9.6%werecandidasp.and4.2%werefungal

moldswhile,Pneumocystiscariniicystsdetectedin0.6%.ThemoldsisolatedwereFusarium

sp.--1.8%,Aspergillusfumigatus--1.2%,Mucorsp.--1(0.6%)andTrichosporonsp.1(0.6%).

Bacterialpathogens found in 57.48% cases (44.3% mono-bacterial,13.2% multifactorial

coinfection),mostcommononesbeing,Klebsiellasp.,andPseudomonassp.Bacterialand

fungalcoinfectionfoundin10.18%cases(41).

Across-sectionalstudycarriedoutinSouthIndiaatatertiarycarehospitalbyKahanpaaetal

Outofthetotal382patientswithsuspectedtuberculosis,75patients(19.6%)whowere

positiveforacidfastbacillibyZiehl-NeelsenstainwerescreenedforCandidaco-infection.
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Amongthe75patientswithpulmonarytuberculosis,Candidaco-infectionwasobservedin30

(40%)patients.Candidaalbicanswasthemostcommonisolateobservedin50% ofthe

patientswithco-infection,followedbyC.tropicalis(20%)andC.glabrata.Themajorityofthese

patientshadpersistenceofpulmonarysymptomsevenafteranti-tuberculartreatment.Owing

totheinherentanti-fungalresistance,non-albicansCandidaspeciesareoftennotamenableto

anti-fungaltreatment(42).

A crosssectionalstudyconductedbyMunietalatPatna,BiharinIndia.A totalof200

pulmonarytuberculosis patient’s septum samples were taken,70 patients (35%)whose

sputum sampleswerepositiveforacid-fastbacilliwereincludedinthestudy.Candidaco-

infectionwasobservedin26(37.14%)patientswhichincluded16maleand10femalepatients.

TheratioofmaletofemaleinCandidainfectiongroupwas1.6:1.Candidaalbicanswasthe

mostcommonisolateamongCandidaspeciesinpulmonaryTBpatientswhichwasisolatedin

50%ofthepatients(43).

Across-sectionalstudywasdesignedinanobservationalanalyticalmethodinIndonesiaby

SoedarsonoSetalfrom 193Sputum samplewascollectedandinoculatedonSDAmedium so

therewasavisiblegrowthofcolonies.Outofwhich148or77%werePTBpatients.Amongthe

confirmed PTB patients99% founded candidaspeciespositive.Theproportionoffungal

positiveculturesinpreviouslytreatedcaseswashigherthaninnewcases.C.albicanswasthe

mostcommonfungalspeciesbothinpreviouslytreatedcasesandnewcasesofpulmonaryTB

(44).

A studyconductedYahayaH,TauraD andetalInAfricawiththeobjectiveDiversityof

respiratoryyeastsfrom suspectedpulmonarytuberculosisandHIVof195samples140(71.8%)

testsamplesyieldedfungalpathogens.Fungalorganismsisolatedwere:Candidaalbicans

(19.0%),Candidastellatoidea(9.7%),Cryptococcusneoformans(9.7%),Candidaparapsilosis

(9.7%),Torulopsisglabrata(5.6%),Mucorspp(7.2%),Penicillium marneffei(4.1%),Rhodotorula

rubra(3.6%)andFusariumSpp.(3.1%)inthatorder(45).

Astudyconductedtoexaminedpulmonarytuberculosisandco-infectionwithCandidasuchas

C.albicans,C.tropicalis,C.krueziandC.paraspsilosiswhichwereinitiallythoughttobenormal

florasoftheoralcavity.Thepercentageoftuberculosispatientsco-infectedwithCandidais
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becomingaconcernandmightcomplicatethetreatmentoftuberculosis.A totalof400

sputum sampleswere collected and subjected to Ziehl-Neelsen staining technique and

GeneXpertsystem,Gram’sstain,Germ tubetestandexaminationinKOH preparationwere

conducted.CultureonSabouraudDextroseAgarwithgentamicin,andculturedonCHROMagar

CandidaandsugarfermentationwerecarriedoutforCandida.Outofthe400sputum samples

examined93(23.3%)hadTBand32(8.0%)werepositiveforCandida.Bygendertheprevalence

oftuberculosiswerefemales51(22.4%),males42(24.4%)whiletheprevalenceofCandida

werefemales18(35.3%)andmales14(33.3%).ThepercentageoccurrencesofCandidasp.

isolatedwereC.albicanswhichwasthepredominantspecies10(21.5%),C.topicals5(5.4%),C.

krusei4(4.3%)andC.Parapsilosis3(3.2%)respectively(46).

Across-sectionalstudyconductedinKenyabyElizabethNsetal.Pulmonaryfungalpathogens

wereisolatedasco-pathogenswithMycobacterium tuberculosisin76(44.18%).Pathogenic

fungiandotherbacterialpathogensmaybesignificantco-infectingpathogenscomplicating

themanagementofTB.CliniciansinKenyawerenotawareofco-infectionofMycobacterium

tuberculosiswithopportunisticpulmonaryfungalandbacterialpathogens.HIVinfectionisa

significantpre-dispositiontopulmonarytuberculosis.Thetwo conditionswerepresentin

severeimmunesuppression.ThepatientwasspentaprolongedTBtreatment,soimmune

suppressedpatientwasahighriskforacquiringopportunisticfungalpathogens.(47).

3.Objective

3.1.Generalobjective

 TodeterminetheprevalenceandSpectrum ofFungalPathogensandamongConfirmed

PulmonaryTuberculosisPatientsatSaintPeter’sSpecializedHospital,AddisAbaba,

Ethiopia.

3.2.Specificobjectives

 Todetermineco-infectionofpulmonarytuberculosisandrespiratoryfungalinfection.
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 To assess the distribution of yeasts species and mold species causing

pulmonaryfungalinfectionamong confirmedpulmonaryTBpatients.

4.Materialsandmethods

4.1.Studyarea
ThestudywasconductedinSaintPeterSpecializedHospitalGullelesub-cityAddisAbaba

Ethiopia.SaintpeterPTB specializedHospitalhas620healthprofessionalsgivingservice

about86,624patientsperyearandservingmorethan5.6million,morethan720inpatientsand

150-200outpatientshasbeenvisitingthishospitaleveryday.Themicrobiologylaboratoryis

wellequipped and providing differentreferralservicesforTuberculosisand MDR-related

infectionfrom everycornerofthecountry.Thislabiscontinuouslyassessedthroughexternal
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qualityassessment(EQA)byEthiopianPublicHealthInstitution(EPHI).Fungalco-infections

withpulmonarytuberculosisareexaminedinthemicrobiologydepartment.Morethantwenty-

fivepatientsarevisitingthemicrobiologylaboratoryconcerningPTB.So,itwaspossibleto

collectthesamplesasepticallyandappropriatesputum from confirmedpatientsforthestudy.

4.2.Studydesignandperiod
Ahospital-basedcross-sectionalstudywasconductedfrom April2020-June2021.

4.3.Population

4.3.1Sourceofpopulation

AllpatientspecimenswhichwerereferredtoSaintPeter'sspecializedhospitalforroutine

laboratorytestduringthestudyperiod.

4.3.2Studypopulation

Allconfirmedtuberculosispatientsofnewcases,followup,andMDRreferralcasesconfirmed

byGenxpertwerethestudypopulation.

4.4InclusionandExclusioncriteria

4.4.1InclusionCriteria

Allsamplescollectedfrom confirmedpulmonarytuberculosispatientswhichweresenttothe

microbiologydepartmentofSaintPeterSpecializedhospitallaboratory.

4.4.2Exclusioncriteria

Previouslysuspectedpulmonaryfungalinfectioncasesandthosewhowereonanti-fungal

treatmentwereexcludedfrom thestudy.Inaddition,patientswhohaveincompleteinformation

wereexcluded.

4.5.Studyvariables

4.5.1.Dependentvariable

 Allfungiisolatesidentifiedfrom thoseconfirmedpulmonarytuberculosispatients.

 Distributionofyeastandmoldspeciesandcausingpulmonaryfungalinfection.

4.5.2.Independentvariables

 Thedemographicdata’sandpulmonarytuberculosisresultwereusedasindependent

variables

4.6.Measurementanddatacollection

Thesocio-demographicdata,previouspulmonaryfungalinfection,andtreatmenthistoryofthe
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studyparticipantswereobtainedfrom thelaboratoryrequestbroughtbythepatientassentand

consentformsarefilledduringsamplecollection.Datawascollectedbylaboratorypersonnel.

Beforetheactualdatacollection,apre-testonthecalculatedsamplesizeforthepre-testwas

conductedusingdemographicandclinicaldatacollectionformatsandlogbooks.Thepurpose

ofthestudy,aswellasanyrelatedharm andbenefit,wasexplainedtothestudyparticipants

accordingly.

4.6.1SamplesizeDetermination

Thesamplesizewascalculatedbasedonp-value=0.5.Becausewecouldn’tfindtheother

studyconductedinEthiopiaregardingthistitle.At95% confidenceinterval,Marginoferror

toleratedis5%(0.05).

Studyparticipants:n=Z2P(1-P)/d2 Wheren=samplesizez=95% statisticforlevelof

confidence(1.96)d=marginoferror.

Thesamplesizewasestimatedtobe:=(1.96)2×0.5(1–0.5)/(0.05)2=384.16Therefore,by

adding10%contingency,aminimum of423participantsmustbeincludedinthestudy.Finally,

thesamplesizewasincreasedto500inordertoenhancetheresearchfindingandtomakeit

significancetogeneralizetheresult.

4.6.2Samplingmethod

Aconvenientsamplingmethodisappliedtoachievetheestimatedsamplesize.Allpulmonary

tuberculosis confirmed patients visiting SaintPeter's specialized hospitalmicrobiology

departmentlaboratorywithinthespecifiedtimeofthestudy.

4.6.3 Samplecollectionproducer

Patientswasaskedtowashtheirmouthgentlywithtapwaterpreparedforthispurposethen,

producethesamplesinaroom thataidpatientsmadeasopen-airspaceawayfrom other

peopletoavoidaerosolspreadandadvisedtogiveduplicatesputum sampleusingtwowide

mouthed,clean,50mlcapacity,sterile,disposablecontainers,polypropylenecentrifugetubes,

translucent,screw cappedcontainer.Sputum inoneofthecontainerswasused forthe

investigationoftuberculosiswhilesputum inthesecondcontainerwasusedformycological

investigation.

Thepatientsweretrainedtoinhaledeeply3to4timesbeforecoughingoutfrom thechest.The
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sputum producedwasdonecarefullykeptinthesterilefalcontubewithoutcontaminatingthe

outsideofthetube.Thelidofthecontainerwasdonesecuredtightly

4.6.4.Demographicdata

Thesocio-demographicdataage,gender,historyofpreviouspulmonaryfungalinfection,and

treatmentofeachstudyparticipantwereobtainedfrom astandardlaboratoryrequestform

completedbyphysicians.Assentandconsentformswerefilledduringsamplecollection.

4.6.5Informedconsent

Thefollowingactivitieswereperformedbeforesamplecollection.Theaim ofthestudyandits

benefitswereexplainedtothestudyparticipants.Studyparticipantswhodidnotconsentto

participateinthestudyarenotobligedtoparticipateinthestudyandcanwithdrawfrom the

studyatanytimeofthecourseofthestudy.Thenwritteninformedconsentforthestudy

subjectwithanageof19yearsorabovewascompletedbythestudyparticipantwhilewritten

informedconsentforthestudysubjectwithanageof18yearsorbelow wascompletedby

parents/guardians.

4.6.6PrincipleofLaboratoryanalysisforTbdetection

ThepresenceofpulmonaryTuberculosiswasscreenedonthesamedayofsamplecollection

usingthecountry'scurrentguideline,GeneXpertMTB/RIFassayisarapiddiagnostictestof

Tuberculosisanddrugresistance(MDR).Itisbasedonaprincipleofnucleicacidamplification

(NAA)testwhichsimultaneouslydetectsDNAofMycobacterium tuberculosiscomplex(MTBC)

andresistancetoRifampicin(RIF).(i.e.,mutationoftherpoBgene)inlessthan2hours.The

primersintheXpertMTB/RIFassayamplifyaportionofthepolyenecontainingthe81-basepair

"core"region.Theprobescandifferentiatebetweentheconservedwild-typesequenceand

mutationsinthecoreregionthatisassociatedwithRifampicinresistance.TheCentersfor

DiseaseControlandPreventionrecommendsthatNAAtestingbeperformedonatleastone

respiratoryspecimen from patients who have a moderate orhigh suspicion ofhaving

pulmonaryTB.

4.6.7Fungalidentification

Unprocessed sputum inoculated directlyonto duplicated Brain HeartInfusion agartubes

supplementedwithchloramphenicol(Oxoid,Basingstoke,UK)undersafetycabinetlevelIIat
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Ethiopia Public Health Institution.Allinoculated tubes were then be transported to the

DepartmentofMedicalLaboratorySciences,CollegeofHealthScience,AddisAbabaUniversity.

Oneofthetubeswasincubated at25 0cwhiletheotheroneremained incubated at37
0caerobicallyforuptofourweeks.Cultureplateswereexaminedtwiceaweekforanyfungal

growth.

4.4.8Identification

4.4.8.1.MoldIdentification

Myceliafungiwereidentifiedbystudyingtheirmicroscopicandmacroscopiccharacteristics.

Pigmentationofthefrontandthereverseside,texture,topography,andrateofgrowthofeach

culture was complete considered formacroscopic identification.Diagnostic microscopic

featuresofmyceliafungiwerefinisheddeterminedbyusingalactophenolcottonbluestaining

procedure.Briefly,adropoflactophenolcottonblue(LPCB)stainwasplacedonacleanglass

slide.ApieceoffungalculturewasendedplacedoncleanglassslidescontainingLPCBforthe

staining process.A stained preparation wasthen becovered byacoverslideand was

examinedformicroscopiccharacteristicssuchasmacroandmicro-conidia,chlamydospores,

themorphologyofreproductivestructures,andthenatureofhyphaebyusing10Xand40X

objectives ofthe microscope. Features seen in the stained slide were compared with

establishedcharacteristicsoffungalfeaturesusingmycologyatlases.

4.4.8.2YeastIdentification

Yeasts were identified by employing an array ofstandard assimilation testgerm tube

production,and using CHROM agarculturemedium,CandidaSpeciesisolateasperthe

instructionofthemanufacturer.

4.9.DataQualityAssurance

Pre-analytical;AppropriatelabeledfalcontubswithpatientnameandIdnumberwasprovided

andinstructedtowashtheirmouthgentlybytapwaterpreparedforthispurposethenthey

producesputum from deepbydeepbreathingthreetimesandcoughingsoastoexpectorate

purulentsputum.Collectedsputum sampleswereconfirmedforeligibility.Reagentsusedfor

XpertMTB/RIFassay,SDA,ChromoagarandBHImediapreparationwascheckedforexpiry

dateandanyabnormalcolorchange.Preventivemaintenanceofequipmentwasinspected.
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Analytical;Mediapreparationwasperformedaccordingtomediamanufacturers’instructionon

themediaitself.PreparedChromoagarandBHImediacheckedforgrowthsupportusing

standardstrains.SterilityofeachbatchofpreparedMediaswascheckedbyincubatingun

inoculatedmediaat250c–30ocandtheExpirationdateofthemediaswerechecked.Daily

preventivemaintenanceprocedureforExpertanalyzerwasdoneinspectedbeforetesting.

Post-analytical;Allcapturedresultsincludingdependentvariables,independentvariableswere

checkedatatimeofenrolmentfortheircompletenessduringdataentryandduringresult

analysis.Thedoubleentrancewasusedtocheckthecorrectnessoftheinformation.

4.10.Dataanalysisandinterpretation

DataentrieswerebyexcelandanalysesbyusingStatisticalPackageforSocialSciences(SPSS)

software version 20.Descriptive statistics was completed used to describe the study

participants concerning relevantvariables and statistically significantdifference in the

associationbetweendemographicalcharacteristics(i.e.,age,sex),tuberculosisconfirmation,

andfungalpositivityusingata95%confidenceintervalwiththeaidofSPSS.Finally,theresults

weredoneanalyzedandpresentedonwords,andtables.

4.11.EthicalConsideration

This study was conducted afterthe approvalofethicalclearance obtained from the

DepartmentalResearchandEthicsReview CommitteeofAddisAbabaUniversityCollegeof

HealthSciences,DepartmenttofLaboratorySciences(DREDC605/21/MLS)andpermission

wasobtainedfrom SaintPeter’sspecializedhospitalresearchdirectoratePersonalinformation

abouttheparticipantswastreatedconfidentially.

4.12.DisseminationofResults

ThefinalresultofthestudywassubmittedandpresentedtoAddisAbabaUniversityCollegeof

HealthSciences,DepartmentofLaboratorySciences.Thetestresultwasreportedtothe

clinicianandthehostofthestudy,SaintPeter’sspecializedhospitalresearchdirectorate.In

addition, the research will be

presentedtootherconcernedbodieslikeprofessionalassociationsanditwillbesubmittedto peer

reviewedjournalsforpublicati
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5.Results

5.1.Clinicalsignandsymptomsofstudyparticipants

Themostcommonpresentingsymptom wascough(95%)followedbyexpectoration(76.7%)

andweightloss(45.1%).

Table1.Clinicalsingsymptomsofstudyparticipants.

Symptom Number Percent

Cough 475 95
Expectoration 384 76.7
Weightloss 226 45.1
Fever 213 42.6
Shortnessof
breathing

182 36.3

Anorexia 176 35.1
Chestpain 136 27.2
Fatigue 80 15.9
Nightsweats 69 13.8

5.2.DemographicDataAnalysis

AtotalofFivehundred(n=500)studyparticipantswereenrolledinthepresentstudy,ofwhich

347(69.4%)weremalesand153(30.6%)werefemales.Themaximum numbersofpatientswere

takenfrom 25-34agegroupswhichwas100(31%)asshowedintable2.

Table2:Socio-demographic,characterticsofstudysubjects(n=500)

Age Confirmed
PTBcases

Confirmed
Fungalcases Thesum of

confectionMale Female Male Female
<15 3 4 3 3 6(2%)

15-24 40 21 25 15 40(12.4%)
25-34 72 56 62 38 100(31%)
35–44 116 38 69 26 95(29%)
45-54 57 21 33 11 44(14%)
55-64 35 7 19 6 25(8%)

>65 24 6 8 3 11(3.4%)

Total 347 153 220 102 322
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5.3.Fungalpathogensisolated

Inthisstudy,atotalof500sputum samplesfrom confirmedPTBpatientswerecultured,of

which322(64.4%)fungalisolateswereidentifiedasaco–infectionwithMTB.Whereasfrom

theremaining178(35.6%)patients’fungalpathogenwerenotidentified,ofthosefungal

infectedpatients162(50.3%)ofthem wereinfectedbymorethanonetypesoffungalisolates

theremaining160(49.69%)isolateswereonlyonefungalpathogen.Ofthe322fungalisolates,

yeastisolateswereaccount182(56.5%)andmoldsaccount140(43.5%).Of182yeastisolates,

89ofthem wereisolatedsingly,33ofthem isolateddouble,and60ofthem identifiedtriple.
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Table3.Spectrum ofFungalpathogensisolated.

Sn FungalIsolation Frequency
Percentage
(%)

1 Candidaalbcans 64 19.88

2 Candidakrusei 16 4.97

3 Candidatropicalis 9 2.80

  Yeasttotal 89 27.64

1 Aspergillus.fumgatus 10 3.11

2 Aspergillus.niger 14 4.35

3 Pencillium spps 3 0.93

4 Scopularis 1 0.31

5 Alternariaspps 1 0.31

6 Pen.Marnnefi 6 1.86

7 ScopularisisSpps 2 0.62

8 Clodosporium Spps 2 0.62

9 Other AspergillusSpps 10 3.11

10 AcromoniumeSpps 2 0.62

11 Aspergillus.flavu 7 2.17

12 Mucorspp 13 4.04

  Moldtotal 71 22.05

1
MixCandidaalbcans&C.
tropicalis

5 1.55

2
MixCandida
albcans&Candidakrusei

11 3.42

3
MixCandidaalbcans,C.
tropicalis&Candidakrusei

17 5.28

  MixedYeasttotal 33 10.25

1
Aspergillus.niger
&Mucorspps

6 1.86

2
AspergillusSpps
&S.Apospo

2 0.62

  MixedMoldtotal 8 2.48

1
Candidaalbcans&

Aspergillus.niger
27 8.39

2
Candidaalbcans&

Aspergillus.fumgatus
10 3.11

3
Candidaalbcans&

Aspergillus.flavu
19 5.90

4

Candidaalbcans,Candida

krusei& Aspergillus
.fumgatus

17

5.28

5
Candida
albcans&Penic.spps

15 4.66

6
Candidaalbcans&Mucor
spps

6 1.86

7
Candidakrusei,Asp.
Nig&Pylomycosis

8 2.48

8
Candidakrusei&

Aspergillusniger
19 5.90
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5.4FungalsppIsolatedfrom confirmedPTBpatientsinrelationtosocio-demographydata.

PulmonaryfungalisolatesweredistributedinallagegroupsofconfirmedPTB patients.

However,intheagegroupof(25-44)yearsofageweretheonecontainingthehighestnumber

347(96.4%)wereidentifiedinthestudy.Theleast24(4.5%)wererecorded.inagegroup<15

and>65agegroupasshownintable4

Among500PTBpositivecases347(69.4%)weremaleand153(30.6%)werefemale.Male

subjectspresentedmorepositiveidentificationthanascomparedtotheirfemalecounterparts

220(44%)and102(20.4%)respectivelyasstatedintable1.However,noassociationwas

foundbetweengenderandfungalisolatesinourstudy(P=0.929)table5.Fungalisolatefrom

thesputum ofbothfemaleandmaleexceptAlternariaSppandCladosporium isolatedfrom

onlyinmalesbut.71(22.05%)offungalisolatesfrom moldspecieswereAsp.sppsfoundin

everyagegroupsofthesubjectinadditiontoandC.albicnasfrom Yeastfamilywhich

constitute89(27.64%).However,therewasnoassociationfoundbetweenagegroupand

pulmonaryfungalinfection.

From ourstudyconductedAspergillusSppsisthemostdominantSpp.whichamounted10

(3.11)from which99weremalefoundtobepositiveandtheremainingwere50femaleswhich

themodeis35-44yearsofage.Table4

RegardingtheyeastspeciesC.albicansisthehighestprevalencethatconstitutes99maleand

50femalewhichdominates45-54agegroupthanothercandidaspecies.

 
MixedYeastplusMold
total 162.00 50.3

  Totalfungalisolation 322.00 100.00
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Table4:DetectionandisolationYeastspeciesinsputum inaconfirmedPTBcasesinrelation

tosocio-demographicdata,atSaintPeter’sSpecializedHospitalmicrobiologylaboratory,

AddisAbaba,Ethiopia,from ApriltoJune,2021

yeastisolated Agegroup Frequency Total

Candidaalbicans

15-24 12 12
25-34 14 14
35-44 21 21
45-54 8 8
55-64 6 6
>=65 3 3
total 64 64

Candidakrusei

15-24 5 5
25-34 2 2
35-44 2 2
45-54 4 4
55-64 1 1
>=65 2 2
total 16 16

Candida
tropicalis

15-24 1 1
25-34 2 2
35-44 3 3
45-54 2 2
55-64 1 1
total 9 9

Yeastisolatedtotalfrom co-infectedcases89(27.6%)andC.albicans64(20%)theagegroup

(35-44)wasthehighestyeastspeciesinco-infectedcases.anotheryeastinfectionC.krusei

16(4.96%)theagegroup(45-54)andC.tropicals9(2.8%)agegroup(35-44)aboutthetotal

isolateyeastco–infectionC.albicanthemostpredominantinfectiontheagegroup(35-44)as

indicatedontable4.
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Table5.Detectionandisolationofonculturesputum inconfirmedPTBinMixedinfectionMold

andYeastinrelationsociodemographicdataatSaintPeter’sspecializedHospitalMicro

biologyLaboratory,AddisAbaba Ethiopiafrom ApriltoJune,2021

mixedisolated agegroup frequency Total
MixCandidaalbicans&Candida

tropicalis
25-34 4 4

35-44 1 1

 total 5 5

MixCandidaalbicans&Candidakrusei 15-24 2 2

25-34 4 4

35-44 2 2

45-54 1 1

55-64 1 1

>=65 1 1

  total 11 11

MixCandidaalbicans,Candidatropicalis
&Candidakrusei

<15 1 1

15-24 2 2

25-34 6 6

35-44 5 5

45-54 2 2

55-64 1 1

  total 17 17

Aspergillusniger&Mucorspp 25-34 1 1

35-44 2 2

45-54 2 2

>=65 1 1

  total 6 6

Aspergillusspp&Pseudoappressorium 15-24 1 1

35-44 1 1

  total 2 2

Candidaalbicans&Aspergillusniger <15 2 2

15-24 5 5

25-34 2 2

35-44 6 6

45-54 5 5

55-64 3 3

>=65 3 3

  total 26 26

Candidaalbicans&Aspergillusfumigatus 25-34 2 2

35-44 5 5
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45-54 2 2

>=65 1 1

  total 10 10

Candidaalbicans&Aspergillusflavus <15 1 1

15-24 1 1

25-34 8 8

35-44 6 6

55-64 3 3

  total 19 19

Candidaalbicans,Candidakrusei&
Aspergillusfumigatus

15-24 1 1

25-34 3 3

35-44 7 7

45-54 3 3

55-64 2 2

>=65 1 1

  total 17 17

Candidaalbicans&Penicillium spp. 15-24 2 2

25-34 4 4

35-44 3 3

45-54 4 4

55-64 1 1

>=65 1 1

  total 15 15

Candidaalbicans&Mucorspp <15 1 1

15-24 1 1

25-34 2 2

35-44 2 2

  total 6 6

Candidakrusei,Aspergillusniger&
Paecilomycosis

25-34 3 3

35-44 3 3

55-64 1 1

>=65 1 1

  total  8 8

Candidakrusei&Aspergillusniger 15-24 1 1

25-34 7 7

35-44 4 4

45-54 3 3

55-64 2 2

>=65 3 3

  total 20 20
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Total isolated mixed infection 162 (50.3%) Candida albicans & Candida tropicalis

5(1.55%),Candida albicans&Candida krusei 11(3.41%),Candida albicans, Candida

tropicalis&Candidakrusei17(5.27%),Aspergillusspp&Pseudoappressorium 2(0.62%),Candida

albicans&Aspergillusniger26(8%),Candidaalbicans&Aspergillusfumigatus10(3.1%),Candida

albicans,Candida albicans & Aspergillus flavus 19 (5.9)Candida kruseiand Aspergillus

fumigatus17(5.27%),Candidaalbicans&Penicillumspp15(4.65%),Candidaalbicans&Mucorspp

6 (1.86%),Candida krusei Aspergillus niger& Paecilomycosis 8(2.48%) and Candida

albicans&Aspergillus niger 19 (5.9%) the most predominant mixed infection Candida

albicans&Aspergillusniger,otherAspergillus spp andCandidaspptheagegroup more

affectedmixedinfection25-34and35-44onthisindicatedontable5.

Table6.NumberofmoldisolatesdetectedconfirmedPTBrelationsociodemographicdataat

SaintPeter’sspecializedHospitalMicrobiologyLaboratory,AddisAbaba Ethiopiafrom April

toJune,2021

Mold
isolated

Age
group Frequency Total

Aspergillus
fumigatus

25-34 2 2

35-44 4 4

45-54 2 2

55-64 2 2

 TOTAL 10 10

Aspergillus
niger

15-24 1 1

25-34 4 4

35-44 5 5

45-54 2 2

55-64 2 2

 TOTAL 14 14

Penicillium
spp.

15-24 1 1

25-34 2 2

 TOTAL 3 3

Scopulariopsis 55-64 1 1

 TOTAL 1 1

Alternariaspp 25-34 1 1

 TOTAL 1 1

Penicillium
marneffei

25-34 3 3

35-44 1 1

45-54 1 1

>=65 1 1

 TOTAL 6 6

Scopullariopsis
Spp

25-34 1 1

45-54 1 1

 TOTAL 2 2

Cladosporium
spp

25-34 1 1

55-64 1 1

 TOTAL 2 2

Aspergillus
spp

25-34 4 4

35-44 4 4

55-64 2 2

 TOTAL 10 10

Acremonium
spp

35-44 2 2

 TOTAL 2 2

Aspergillus
flavus

15-24 1 1

25-34 1 1

35-44 1 1

45-54 3 3

55-64 1 1

 TOTAL 7 7

Mucorspp 15-24 2 2

25-34 4 4

35-44 2 2
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45-54 2 2

55-64 2 2

>=65 1 1

 TOTAL 13 13

Totalmoldisolatecasesmoldconsistsof71(22%)andA.nigerwashighestmoldisolated

fromco-infectedcases14(4.34%).and mucorspp 13(4%),A.fumigatus10 (3.1%)Aspergilus

spp10(3.1%) ,A.flavus 7 (2.1%) and penicillum spp 3(0.93%),Cleodosporium spp1

(0.3%),Alternariaspp1(0.3%)andScopullariopsisspp1(0.3%) co-infectedcases,isolatedin

moldsppagegroup infectionmostaffected (35-44)thepredominantmoldinfectedcases

Aspergilussppandmucorspp andsoonthisindicatedontable5predominatmoldinfected

casesAspergilussppandmucorspp andsoonthisindicatedontable5spp1(0.3%)co-

infected cases ,isolated in mold spp age group infection mostaffected (35-44)the

predominantmoldinfectedcasesAspergilussppandmucorspp andsoonthisindicated

ontable6.

Table7.TheprevalenceoffungalpathogenamongconfirmedPTBsputum samplesof(n=500)

The prevalence of

fungal pathogen

among confirmed

PTB sputum samples

of(n=500). From

confirmed PTB patient’s

322 were culture

positivefrom whichfungal-tuberculosisco-infectionwasconstitutedMold71,yeast89and

Mixedinfection162.

prevalenceoffungalpathogen Prevalence

Culturepositive Fungalpathogen 322

Tuberculosisinfection 500

Yeastinfection 89

Moldinfection 71

Mixedinfection(mold&yeast) 162

Culturenegativesamples 178
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Table8.Prevalenceoffungalpathogenbysexintuberculosispatients(n=500TBpositive

patients)

Group Numbertested Fungal-confection

Yes No

LessThan15 7 15 2

15-24 61 59 23

25-34 128 169 48

35-44 154 158 66

45-54 78 65 21

55-64 42 41 11

>65 30 20 7

total 500 547 178
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6.Discussion

Themainobjectiveofthepresentstudywastodeterminethedistributionoffungalisolates among

pulmonarytuberculosisconfirmedpatientsinthesputum sample.Thisreview emphasizes

the reality thatto determinethe distributionoffungalpathogenisolatepatientsbycollected

500patientsamong affirmed PTBsputum tests andfound70%Imale person positiveand30%

female were isolated which agreed with the study conducted in IA.etal. reported the

prevalenceoffungalinfectionamongthepatentsaccountedfor68%.Ofthe infectedpatients,

malepatientsaccountedfor59.8%, while femalepatientsaccountedfor40.1%.(50)

Inourpresentstudythefungidistributionina confirmedPTB500or(64%)fungipositive

pathogenswereisolated.Outofthepathogen’sisolatedYeastaccounted89(27.64%),and

Moldswere71(22.05%)andmixedinfection162(50.3%)whichrepresentsPTBpatientswere

moresusceptibletoyeastthanMoldswhichourstudySuitswiththestudyconductedand

comeacrossofthe340samples,14.4etal.inkeneyauniversityofNirobi“out%(n=49)and

15.6% (n=53)were positive foryeasts and molds respectively. Candida albicans and C.

krusei werethemostprominentisolatesconstituting49.0% (n=24)and20.4% (n=10)ofthe

totalyeastsrespectively.”(49)

Atthespecieslevel,however,C.albicanswerethemostprevalentspeciesamountingfor

64(19.88%)wereyeastisolates.Inthecaseofmoldculture71(22.04%)isolatesweremycelia

fungi,othermixedinfection162(50.3%)whereasAspergillusSPP.(10;3.11%)Aspergiluniger

(14;4.35%),Aspergilusflavu(7;2.17%)Penicillium SPP.(3,0.93%),Penmarnnefi(61.86%)

ScopularisisSpps(3,0.934%),Alternariaspps(1;0.31%)Clodosporium Spps(20.62%),and

MucorSPP.(13;4.04%)beingthemajorisolateswithregardstomoldisolateswere

laboratorialanalysiswhichisinlinewithChakrabartiA,ShivaprakashMRpresentationof“7%

patientsdyinginteachinghospitalshadinvasivewhichaccountedCandida spp.accountsfor8-

15%. Specificpatientgroupshaveveryhighfrequenciesoffungalinfections:about20%oflung

transplantrecipientsarecolonizedandinfected;and Penicillium marneffei.[2]

From thepresentstudyconductedaconfirmedPTBpatients322wereisolatedwithrespiratory

mycosis infection of fungi from

whichof confirmed PTB persistent 322 licenses were confined with efficient contamination of 
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Organisms from which22.04% (71/322)wereAspergillosiswhichexactlyprovethestudyof

clinicallaboratoryprofileofchronicpulmonaryAspergillosisbyRamakrishnaPaiJakribettua,

ThomasGeorgeb“A totalof30patientswereincludedinthestudyof50% (14/30)ofthe

patientshadahistoryof pulmonarytuberculosis.Inallthefourdeadpatients,thecauseof

deathwasrespiratoryfailureandallpatientswere already treatedfor pulmonarytuberculosis.

ConclusionWhena patient withpre-existinglungdiseaselike chronic obstructive pulmonary

disease or oldtuberculosis cavitypresentswith coughwithexpectoration,breathlessness,and

hemoptysis,CPAshouldbeconsideredas theprimary differentialdiagnosis.[3]

Respiratorytract infectionis globallyresponsibleforone-thirdof infectiousdisease–associated

mortality,accounting for4.3million annualdeaths.Among these, fungal diseases ofthe

respiratory tract are generally unrecognized, and the true burden is elusive. In spite

of treatment,most invasivefungal infectionis associatedwith highmortalityratesof>50%].

In common, contagious diseases of the respiratory tract are considered synonymous

with invasivepulmonaryinfectioncausedbyAspergillusspp. However,overthelastdecaya

numberofuncommon filamentous fungi,such as Pseudopodium,Fusarium,Penicillium,

melanized molds,andbasidiomycetes,have risen asetiological agentsofwell-characterized

respiratory disorder.Itis hence thattheterm “respiratorymycosis”has presently broadened

to includenot justinvasivediseasebut also lesser-recognized.Similarto ourstudyYeast

finding89(27.64%)C.albicans64(19.88%),C.krusi16(4.97%)andC.tropicals9(2.80%)molds

finding71(22.04%)andothermixedinfection162(50.31%)The over findingofChowdharyA,

AgarwalK,MeisJF.is too comparative toour consider conductedin confirmedPTB(6).

Offivehundred samplescomprisedanumberof males was347(69.4%)andfemaleswas153

(30.6%).So,from thismale isolatewerefungalinfectioncounted220(68.3%)andfemale

fungalinfectionwerecounted102(32.7%)theresultiscloselyrelatedtodiagnosisthefungal

elementbyaidofradiographiccharacterizationandpathologicalexamination.(51).

report almost pneumonic clutters and inspected for fungal disease of200 tests 116(58%)

patientsweremale though 84(42%)wherefemalefungalspecieswiththehighestincidence

wasfoundtobeAspergillusspecies(36.94%)andthe least beingsepedonium species(0.90%).

InourstudyC.albicans,C.krusei,C.tropicalis,A.niger,A.fumigatusthoseisolateweredominate

theagegroupwhichwascorrelatewiththefindingsofMuhammadTetal.thelowestisolated
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wasshowninagegroupwasbelow15yearscouldbebecauseveryfewindividualsparticipated in this

study.

Findings from thisstudyrevealedthat70%prevalenceofco-infection,whichinlinewiththose

reportedbyTauraDetal.andYaduetal.(52)MuhammadTetal.90.2%prevalenceofopportunistic

fungal infectionsincoinfectedpatients. That finding was highest than our due to

apartfromtheidealopportunisticrelationshipbetweenfungusandTBinfectionsofthelung,infection

alsoprovidesidealimmunesuppressionthatallowsthesefungithrivefavorably(52)
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7.StrengthsandLimitationsoftheStudy

7.1Strengths

Thestudyhadaddressedbothyeastandmoldspeciesthatmainlyresponsibleforcausing

respiratorymycosisinpulmonarytuberculosispatientsatconfirmedPTBhighTBburdenof

confirmedhospital.

7.2Limitations

Duetofinancialconstraintsandmanpower,Immunestatus,riskfactorsforfungalinfection

and drug susceptibility testwerenotperformedinthisstudy.Culturalisolationforthepresenceof

MTBcouldn’tbeperformedduetosomeresourcelimitationatstudyperiod.Duetolackof

facilities and resources,unable to determine the antifungalsusceptibilityfungalisolates

anotherlimitationofourstudy
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8.ConclusionandRecommendations

8.1Conclusion

Pulmonarymycosescanbesimplymisdiagnosedandmistreatedaspulmonarytuberculosis

.Ourstudyindicates thatfungaletiologymustbe required in100%theclinicallyconfirmed

pulmonarytuberculosispatients;otherwise,thecasemaybemissedormisdiagnosed.albicans,

C.krusei,C.tropical’s,otheryeastSpp.,A.NigerandA.FumigatusSppdominatesbothPTB

positivepatients.

Of500patients,500sputum culturedwereprepared,64.4%(n=322)ofpatientswereidentified

assmear-positivefungusfrom whichmaleswere220and210werefemalerespectively.The

meanageofpatientswas39±years.Withincreasingage,theprevalenceofTBhasincreased

whichwasstatisticallysignificantPrevalenceoffungicoinfectionintheagegroup25-44over

inmalesandfemaleshadanascendingtrend.Amongstthepositivetuberculosispatients,

YeastspecieswerethemostdominantthanmoldsrespectivelyhowevertheatspecieslevelC

albicanandAspergillushadtheco-infectionofTBwithfungimicroorganisms.

Co-infectionoffungalagentswasalsoseenin(100.%)ofMTBpositivesubjects.C.albicanwas

thepredominantfungiinPTBpositiveesubjects.AspergillusspeciesandCandidaspecieswere

thepredominantspeciesamongthepositivesubjectsandthereforefoundtospeciallycauseor

help in complicating broncho pulmonary disorders hence ,in the absence ofspecific

predictionswithregardstopulmonarysymptoms,thepossibilityoffungalcolonizationneedsto be

explored

8.2Recommendations

AsthereisahighprevalenceoffungalinfectioninbothTBpositivepatients,routinescreening

forfungalinfectionisrecommendedforproperdiagnosisandearlytreatment.

 Werecommendthehealthcaresystem guidelinesshouldbereviewedforthediagnosisoffungal

pathogens.

 Basedonourresults,theprevalenceoffungalinfectionswasveryhighamong confirmedPTB

Patient’sSohealthcarewerecommendprofessionals capacitybuildingconducted&also

laboratoryequipment&reagentmustbeequipped.
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 Theimportanceofaccuratediagnosesshouldbeemphasized,andthevariousproceduresmust

beoutlinedinspecializedhealthcaresystemofimmunesuppressedpatients.

 From ourstudyconductedwerecommendPTBpatientswerenottreatedforfungalpathigins.so

itisveryimportanttodiagnosisimmunesuppressedpatientwithfungalpathogens.
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10.Annexes

AnnexI:ParticipantInformationsheet,Consent/Assent.

MynameisAddisAbebeIam alaboratorytechnologistpostgraduatestudentatAddisAbaba

University.Now Iam conductingastudyentitledstudyFungalCoInfectionandProfileof

FungalPathogensAmongPatientwithConfirmedPulmonaryTuberculosisPatientsatSaint

Peter’sSpecializedHospital,AddisAbaba,Ethiopia.Youareinvitedtoparticipateinthisstudy.

Please read the following statements and ask anyunclearpoints before you agree to

participate.Ifyouagreetobeincludedinthisstudy,Iwouldliketoaskyoutosignona

documenttoshowyouragreement;participateaccordingly,andgiveclinicalspecimen.

IntroductionThetopicofthisstudyisSincepulmonaryfungalinfection(pulmonarymycosis)is

oneofthemajorhealthproblemsbutitisneglectedandmaskedbyMTBinourcountry,the

resultofthe study can be helpfulin planning and intervention to solve the problem.

Participationinthisstudyisexclusivelyvoluntarily.Ifyouarenotinterestedtoparticipateorif

you once decide to participate and withdraw yourselfatany time,there willbe no

consequencesandyouwillgetalltheservicesprovidedintheLaboratory.Ifyoudecideto

participate,youhavetosignontheconsentform andyoumayobtainacopyofthisinformation

sheet.

ConfidentialityTheinformationinyourrecordsisstrictlyconfidential.Allinformationthatyou

giveandtheresultsfrom yourspecimenwillbeusedfortreatmentoftheparticipantandthis

studyonly.Onlylimitednumbersofprofessionalwillhaveaccesstotheinformation.The

informationwillbeencodedinacomputerandsavedwithpasswordprotection.

Benefitsofparticipation-byparticipating,youwillgetnofinancialbenefits.Thefindingofthe

studyisusefulforbetterunderstandingoftheproblemsofpulmonarymycosis(pulmonary

fungalinfection).Youwillalsoobtainalltheresultsoftheanalysisandcommunicatedtoyour

physicianfortheappropriatemanagement.

Rightsofparticipants-Yourparticipationiscompletelyvoluntary,and youcanrefuseto

participateorwithdrawfrom thestudyatanytime.Refusaltoparticipatewillnotresultinloss

ofmedicalcareprovidedoranyotherbenefits.Youcangetyourresultsoftheanalysis.

CommunicationIncaseifyouhaveanyquestions,unclearideasanddoubtabouttheproject,
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contactaddressesare:Investigator:

AddisAbebe(BSc,MScstudent),DMLS;AAU:+251982268831

Email-dilnaddu6@gmail.com

Advisor:AdaneBitew(PhD),DMLT,AAU.+251911039162

Foradditionalinformation,pleasecontactAddisAbabaUniversity,CollegeofHealthSciences,

DepartmentofMedicalLaboratorySciencesat:Telephone.+251112755170Yoursignature

below indicatesthatyouhaveread/orlistened,andunderstandtheinformationprovidedfor

youaboutthestudy.Beforeyousign,pleaseunderstandpurposeofthestudy,procedure,risks

andbenefitsofparticipation,righttorefuseorwithdraw,confidentialityandprivacy,andwhoto

contactifyouhaveanyquestion.

Ihaveread/orlistenedtothedescriptionofthestudyandIunderstandwhatproceduresare

andwhatwillhappentomeinthestudy.Agreetoparticipate?Yes---------------------No--------------------

---------
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AnnexII:Consentform forparticipantsolderthan18yearsold(adult)

Theobjectiveandtheapplicationofthestudywerebrieflyexplainedtome.Iam alsoinformed

thatmydemographicandclinicaldatawasusedforthisresearchpurposefrom thelaboratory

requestform andtheywerekeptconfidential.Moreover,Ihavebeenwellinformedofmyright

torefuseinformation,declinetocooperateanddropoutofthestudyifIwantandnoneofmy

actions willhave anybearing atallon myoverallhealth care.Itis therefore with full

understandingofthesituationthatIagreedtogivetheinformedconsentvoluntarilytothe36

researcherstogivemyspecimenforthementionedstudy.

Participant name_________________ Signature/fingerprint:____ ________Date ______________

Witness’s name_________________ Signature/fingerprint: ____ ________Date ______________

Investigator’sname_______________Signature/fingerprint:____________Date______________

AnnexIII:Assentform fortheage12-17yearsold

Theobjectiveandtheapplicationofthestudywerebrieflyexplainedtome.Iam alsoinformed

thatallinformationcontainedwithinthelaboratoryrequestistobekeptconfidential.Moreover,

Ihavebeenwellinformedofmyrighttorefuseinformation,declinetocooperateanddropout

ofthestudyifIwantandnoneofmyactionswillhaveanybearingatallonmyoverallhealth

care.ItisthereforewithfullunderstandingofthesituationthatIagreedtogivetheassentform

voluntarilytotheresearchertogivemyspecimenforthementionedstudyandagreedtouse

thesampleforfurtherstudyinmysignature.

Guardians ‘name________________ Signature/fingerprint:____ ________Date ______________

Participant Name________________ Signature/fingerprint:____ ________Date ______________

Witness’s Name_________________ Signature/fingerprint:____ ________Date ______________

Investigator’sname_____________ Signature/fingerprint:______________________

III:Pare_________________Date___________
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AnnexIV-natal/guardianconsentform (forageslessthan11yearsold)

IwasinformedtakewhatevertimeIneedtodiscussthestudywithmyfamilyandfriends,or

anyoneelseIwishto.Thedecisiontoletmychildjoin,ornottojoin,isuptome,andwilltake

him/herabout10minutes,itisnotpainfulandmychildcanstopparticipatingatanytimeand

willnotloseanybenefitsasthereof.Asparentorlegalguardian,Iassureinmysignatureto

becomemychildaparticipantintheresearchstudydescribedinthisform.Guardian’s

Name_____________________Signature/fingerprint:__________Date_________

Witness’sName_____________Signature/fingerprint:__________Date_________

Investigator’sName----------------Signature/fingerprint:__________Date_________
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AnnexV:AmharicVersionsofPatientInformationSheet.

እኔአዲስአበበበአዲስአበባዩኒቨርሲቲ፣ጤናሳይንስኮሌጅ፣የህክምናላቦራቶሪሳይንስትምህርትክፍልየሁለተኛ

ዲግሪ ተማሪ ስሆን የምርምር ስራን በመስራት ላይ እገኛለሁ፡፡እርስዎም በዚህ ጥናት ላይ እንዲሳተፉ

ተጋብዘዋል፡፡በጥናቱለመሳተፍፈቃደኛሆነዉ ከተስማሙ መስማማትዎንየሚያሳይ ዶክመንትላይ እንዲፈርሙ

እጠይቃሁ፡፡

መግቢያ

TheprevalenceandSpectrum ofFungalPathogensandamongConfirmedPulmonaryTuberculosis

PatientsatSaintPeter’sSpecializedHospital,AddisAbaba,Ethiopia.

.ማለትም በመተንፈሻ አካላት ላይ በሽታን የሚያመጡ ፈንገሱች ስርጭት በሚል ርዕስ እያጠናሁ

እገኛለሁ፡፡ይህጥናትምበተሳታፊሙሉፈቃደኝነትላይየተመሠረተነዉ፡፡ከጥናቱተሳታፊየሚጠበቁበዚህጥናትለመሳተፍ

የሚስማሙ ከሆነየአክታ ናሙናእንዲወሰድ መስማማት ይጠበቅቦታል፡፡የጤናባልሙያከእርሰዎ ናሙናዉን

ይሰበስባል፡፡ከተወሰደዉ ምናሙናላይ የሚገኙ መረጃዎች የእርሶንማንነትየማይገልጹ ማስረጃዎችንማለትም

ስም፣አድራሻናየመሳሰለትመረጃዎችሳይጨምርናለዚህጥናትአገልግሎትብቻየሚዉልመለያቁጥርበመጠቀም

ከዚህሆስፒታል ዉጭ ለሚገኙ ለሥራ አግባብነት ላላቸዉ ሰዎች ቢነገርየማይቃወሙ መሆኑንመስማማት

ይጠበቅቦታል፡፡ናሙናሰጡማለትበሽታው ይገኝብዎታልማለትአይደለም፡፡በእርሰዎናሙናውስጥ የበሽታአምጭ

ተህዋስቢገኝከጤናባለሙያዉአስፈሊጊውንህክምናያገኛሉ፡፡የመረጃዉሚስጥራዊነትማንኛዉምየሰጡትመረጃ

እናከተወሰደዉናሙናላይየተገኘዉየላቦራቶሪዉጤትየሚዉለዉለጥናቱአላማብቻነዉ፡፡ይህንማህደርሊያገኙ

የሚችሉየተወሰኑየጥናቱተባባሪሠራተኞችብቻናቸዉ፡፡ከዚህምበላይስለእርስዎያለዉንማንኛዉንምመረጃየይለፍ-

ቃልባለዉ የኮምፒዉተርየመረጃማህደርዉስጥ እንዲቀመጥ ይደረጋል፡፡ተሳታፊዉ የሚያጠፋዉ ጊዜየተዘጋጀዉን

የስምምነትቅጽለመፈረምናናሙናለመስጠት3-7ደቂቃያስፈልጋል፡፡በጥናቱበመሳተፍየሚስከትላቸዉ ችግሮች

ናሙናበሚሰበሰብበትወቅትምነምአይነትችግርአያስከትልቦትም፡፡

በጥናቱበመሳተፍየሚያስከትላቸዉጥቅሞችይህጥናትየማስተርስዲግርመመረቂያእንደመሆኑመጠንበመሳተፍዎ

የሚያገኙትየገንዘብጥቅማጥቅም የለም፡፡ሆኖም በቀኑበሚደረገዉ የላቦራቶሪምረመራለሀኪምዎ በመስጠት

አስፈላጊዉንህክምናእንዲያገኙይደረጋልእንደአስፈላጊነቱም የካልቸርዉጤቶትንም ጠብቆአስፈላጊዉንምርመራ

ይደረግሎታል፡፡ለወደፊትበተመሳሳይሁኔታዉስጥላሉበሽተኞችበመረጃላይየተመሰረተህክምናለመስጠትያግዛል

ከፈለጉየላቦራቶሪዉጤቶችንበነፃያገኛሉእንዲሁም ስለአስፈላጊዉ ህክምናከሀኪምዎጋርይነጋገራሉ፡፡የጥናቱ

ተሳታፊዎችመብትትብብርዎሙሉበሙሉበፍቃደኝነትላይየተመሠረተናተሳትፎዎንመተውናበማንኛውምሰዓትጥናቱን

ማቆም ይችላሉ፡፡በጥናቱዉስጥ ያሎትንተሳትፎበማንኛዉም ጊዜየማቐረጥ ሙሉመብትዎየተጠበቀከመሆኑም

በላይራሶንከጥናቱበማግለልዎምክንያትየሚቀርብዎትምንም ዓይነትየሆስፒታልአገልግሎትአይኖርም፡፡ከዚህም
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በተጨማሪጥናቱንበተመለከተማንኛዉንም ዓይነትጥያቄየመጠቅናገለፃየማግኘትመብትአለዎት፡፡የላቦራቶሪ

ምርመራዉጤቱንም በነፃማግኘትይቻላል፡፡ግንኙነትናጥያቄይህንጥናትበተመለከተወይም ከዚህጋራበተዛመደ

መልኩስለሚያጋጥዉ ድንገተኛችግርወይምጥያቄካሎትበሚከተሰዉአድራሻይጠቀሙ፡

(ቢ.ኤስ.ሲ)ሞባይል+251947484151,ኢ-ሜይል፤--dilnaddu6@gmail.comcom

አዲስአበባዩኒቨርሲቲየጤናሳይንስኮሌጅየሕክምናላብራቶሪሳይንስትምህርትክፍል!አማካሪ፣አዳነቢተዉ

(ፒ.ኤች.ዲ)ሞባይል+251911039162,ኢ-ሜይል፤bitewadane@gmail.comአዲስ አበባ ዩኒቨርሲቲ የጤና

ሳይንስኮሌጅየሕክምናላብራቶሪሳይንስትምህርትክፍል!ለተጨማሪመረጃአዲስአበባዩኒቨርሲቲ፤የሕክምና

ላብራቶሪሳይንስትምህርትክፍልይጠይቁ;ስልክ-+251112755170ከዚህበታችየሚገኘው ፊርማዎለእርስዎ

የተሰጠውን መረጃ ማንበብዎን፣ መስማትዎን እና መገንዘብዎን

የሚያሳይነው፡፡ከመፈረምዎበፊትእባክዎትንየጥናቱንዓላማ፣የተሳትፎጉዳትናጥቅሙ፣የመተው፣የማቋረጥ፣መብትናነፃነትእ

ንዳለዎትይረዱ፡፡

ተስማምተዋል?የጥናቱንመግለጫአንብብያለሁ/ሰምቻለሁ እናም ተረድቻለሁ፡፡መመሪያውምንእንደሆነናበእኔም

ንሊከሰት እንደሚችል ተረድቻለሁ፡፡በጥናቱላይለመሳተፍ፤እስማማለሁ_____________

አልስማማም______________________

.
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AnnexVI:AmharicVersionsofConsentForm forParticipantsOlderThan18YearsofAge

የተሳታፊስምምነትቅጽይህጽstudyFungalCoInfectionandProfileofFungalPathogensAmong

PatientwithConfirmedPulmonaryTuberculosisPatientsatSaintPeter’sSpecializedHospital,

AddisAbaba,Ethiopia.ማለትም በመተንፈሻአካላትላይበሽታንየሚያመጡ ፈንገሱችስርጭትበቅዱስኢትዮጵያ”

በሚል ሆነዉከተስማሙ መስማማትዎንየሚያሳይፊርማ

1.እኔበመተንፈሻአካላትላይበሽታንየሚያመጡፈንገሱችስጭት

2.AtSaintPeter’sspecializedhospital,AddisAbabaEthiopia”.የሚለዉ ጥናትአላማ በደንብ

ተገንዝቤአለሁ፡፡

3.ከእኔየሚወሰደዉናሙናለጥናቱአላማብቻእንደሚዉልተረድቻለሁ፡፡

4.ሁለምመረጃዎችእናየናሙናዉጤቱምስጢራዊመሆኑንተገንዝቤአለሁ፡፡

5.በጥናቱላይበመሳተፌምንምየገንዘብክፍያእንደማላገኝተረድቻለሁ፡፡

6.በጥናቱያለመሳተፍእንዱሁምበማንኛዉምጊዜየማቃረጥመብትእንዳለኝአዉቄአለሁ፡፡

7.ሁለምመረጃዎችበአስተባባሪዉ/ዎችተገልጾልኝበደንብተረድቻለሁ፡፡

የተሳታፊፊርማ፡--------------------------------

የተሳታፊአድራሻ፡---------------------------------

ቀን፡----------------------------------------------

በስምምነቱወቅትየነበሩምስክሮች

1.____________________________________________

2.______________________________________________

ይህንንጥናትበተመለከተጥያቄቢኖርዎትወይምከዚህጋራበተዛመደመልኩስለሚያጋጥመዎትድንገተኛችግርበሚከተለዉአ

ድራሻይጠቀሙ፡፡

ሞባይል፡+251982268831የሕክምናላብራቶሪሳይንስትምህርትክፍል

የጤናሳይንስኮሌጅ፤አዲስአበባዩኒቨርሲቲኢ-ሜይሌ፤delenad6@gmail.comለተጨማሪ መረጃ፡አዲስ አበባ

ዩኒቨርሲቲ፤የሕክምናላብራቶሪሳይንስት/ክፍልይጠይቁ፡፡ስልክ፡+251112755170
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AnnexVII:Amharicversionsofascentform forparticipantslessthan18yearsofage

TheprevalenceandSpectrum ofFungalPathogensandamongConfirmedPulmonaryTuberculosis

PatientsatSaintPeter’sSpecializedHospital,AddisAbaba,Ethiopia.

ይህ ገጽ ማለትም በመተንፈሻ አካላት ላይ በሽታን የሚያመጡ ፈንገሱችስጭት”

በሚልርዕስእድሜያቸውከ18ኣመትበታችለሆናቸውተሳታፊዎችስምምነትየመጠየቂያቅጽነው፡፡ናሙናየምንወስድበትመሳሪ

ያንጽህናውሙሉበሙሉአስተማማኝናከዚህበፊትጥቅምሊይያልዋለነው፡፡ናሙናበምንወስድበትጊዜየሚኖርህመምየሚፈ

ጥርስሜትምሆነአደጋየሚያስከትልሂደትየለውም፡፡ለጥናቱየሚወሰደውናሙናለጥናቱአላማብቻይውላል፡፡የናሙናውውጤ

ትምስጥራዊነትየተጠበቀሲሆንበናሙናውውስጥየበሽታአምጭተህዋስቢገኝከጤናባለሙያዉአስፈላጊውንህክምናያገኛ

ሉ፡፡በጥናቱላይበመሳተፍዎምንምየገንዘብክፍያአያገኙም፡፡በጥናቱለመሳተፍየመፍቀድምሆነያለመፍቀድእንዱሁምበማን

ኛዉምጊዜየማቋረጥመብትአለዎት፡፡

(ስም)በጥናቱእንዲሳተፍ/እንድትሳተፍይፈቅዳሉ?ፈቃዯኛከሆኑ፤የተሳታፊ

ፊርማ፣---------------------የፈቀደውግለሰብፊርማ፣------------------------------

አድራሻ፣-------------------------------ቀን፣--------በስምምነቱወቅትየነበሩምስክሮች

1.____________________________________________

2.______________________________________________

ይህንጥናትበተመለከተጥያቄቢኖርዎትወይምከዚህጋራበተዛመደመልኩስለሚያጋጥመዎትድንገተኛችግርበሚከተለዉአ

ድራሻይጠቀሙ፡፡
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ዩኒቨርሲቲኢ-ሜይሌ፤dilnaddu6@gmail.comለተጨማሪመረጃ፡አዲስአበባዩኒቨርሲቲ፤የሕክምና

ላብራቶሪሳይንስት/ክፍልይጠይቁ፡፡

ስልክ፡+25111275517
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AnnexVIII:ReagentPreparation(Stainsandmedia)andQualityControlQualityControl

SabouraudDextroseAgarwithChloramphenicol

StorageInstructions:storeplatesinthedarkat2–8°Creadyforuse.Forslopes:Dispense

10ml.amountsintobottles.

PRINCIPLES OF THE PROCEDURE Sabouraud Dextrose Agar is a peptone medium

supplementedwithdextrosetosupportthegrowthoffungi.Thepeptonesaresourcesof

nitrogenous growth factors.Dextrose provides an energy source for the growth of

microorganisms.Chloramphenicolisabroad-spectrum antibioticwhichisinhibitorytoawide

rangeofgram-negativeandgram-positivebacteria.Forslopes:Dispense10ml.amountsinto

UGBbottles.Autoclave12°C/15minutes.Storeatroom temperatureandFinalpH7.0at25°C.

B.BrainHeartInfusionAgarwithChloramphenicol
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StorageInstructions:storeplatesinthedarkat2–8°Creadyforuse.Forslopes:Dispense

10mlamountsintobottlesinslantposition

AnnexVIIIIPrinciple

Themedium containsproteasepeptoneandinfusionsfrom calfbrainandbeefheartwhich

serveassourcesofcarbon,nitrogen,essentialgrowthfactors,aminoacidsandvitamins.

Dextroseisusedasasourceofenergy.Disodium phosphatehelpsinmaintainingthebuffering

actionofthemedium whereassodium chloridemaintainstheosmoticequilibrium ofthe

medium.

Directions

Torehydratethemedium

1.Suspend52gin1000ml,coldfreshlydistilledwater

2.Heattoboilingtodissolvethemedium completely

3.Sterilizeinautoclavefor15minuteat15poundspressure(1210c)

4.Finallyadd0.05gchloramphenicol

Ureasetest

MediausedinUreaseTest:Christensen’sUreaAgarItisusedtodifferentiatebetweenCandida

albicansandCryptococcusneofomans.Theformerisureasenegativewhilethelatteris

ureasepositive.

CompositionIngredientsperliterofdeionizedwater:

Ingredientsperliterofdeionizedwater:
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Agar15FinalpH6.7+/-0.2at250C.

PrincipleofUreaseTest

Ureaistheproductofdecarboxylationofaminoacids.Hydrolysisofureaproducesammonia

andCO2.Theformationofammoniaalkalinizesthemedium,andthepHshiftisdetectedby

thecolorchangeofphenolredfrom lightorangeatpH6.8tomagenta(pink)atpH8.1.Rapid

urease-positive organismsturn the entiremedium pinkwithin 24 hours.Weaklypositive

organismsmaytakeseveraldays,andnegativeorganismsproducenocolorchangeoryellow

asaresultofacidproduction.

Preparation

1.Dissolvetheingredientsin100mlofdistilledwaterandfiltersterilizes(0.45-mm poresize).

2.Suspendtheagarin900mlofdistilledwater,boiltodissolvecompletely.

3.Autoclaveat1210Cand15psifor15minutes.

4. Cooltheagarto50to550C.

5.Asepticallyadd100mloffilter-sterilizedureabasetothecooledagarsolutionandmix

thoroughly.

6.Distribute4to5mlpersteriletube(13x100mm)andslantthetubesduringcoolinguntil

solidified

QualityControlofUreaseTest

PositiveProteusvulgaris(ATCC13315)
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Weakpositive:Klebsiellapneumoniae(ATCC13883)

Negative:Escherichiacoli(ATCC25922)

TestproceduresGenexpert,MTB/rifassay(principle)TheGeneXpert(Cepheid)isaclosed,

self-contained platform forthe extraction,amplification and detection ofMycobacterium

tuberculosis(Mtb)complexfrom unprocessedsamples.TheGeneXpertsystem isableto

generatearesultwithin2hours.

TheXpertMTB/RIFassayallowsfortherapiddetectionofMtbandrifampicin(RIF)resistance

bycombiningautomatedextraction,amplificationanddetectiononasinglesystem.RIFisone

ofthefirstlineanti-TBdrugsandisalsoasurrogatemarkerformulti-drugresistantTB(MDR-

TB).Theassayamplifiesaportionofthe“rifampicinresistancedeterminingregion”oftherpoB

gene,themostcommonsiteforRIFmutations,inreal-time,using two setsofprimers.

Fluorescentprobesarethenusedtodifferentiatebetweenwild-typeandmutantstrainssothat

ifoneormoreprobesdonotbind,thisindicatesthepresenceofamutationandthereforeRIF

resistance.

Asampleprocessingcontrol(SPC)consistingofsporesfrom Bacillusglobigii,isincludedin

theassayasaninternalcontroltoensureadequateprocessingofthesampleaswellasto

monitorthe presence ofPCR inhibitors.A probe check control(PCC)verifies reagent

rehydration,PCRtubefillinginthecartridge,probeintegrityanddyestability

Testprocedure

1.4mlofsputum samplewasmixedwith8mlofsamplereagent(1:2).Closethelidofthe

containertightlyandvortexfor15seconds

2.After15minmixedspecimentostandfor15minutesatroom temperature

3.Shakethecontaineronceduringthe15-minuteincubationi.e.,after10minutes

4.After5min2mlofthepreparedsamplewastransferredtoacartridgeforMTB/Rifassay

5.ThecartridgewasputinGeneXpertclosedsystem real-timePCRanalyzer.

6.After2hrtheresultwasready
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QualityControl

Pre-analytical

Asterilesputum collectioncupwasissuedtopatients.Patientsareaskedtoproducesputum

from deep-by-deepbreathingthreetimesandcoughingsoastoexpectoratepurulentsputum.

Collectedsputum sampleswereinspectedforeligibility.ReagentsusedforXpertMTB/RIF

assay,SDA,BHImediapreparationandKOHwerecheckedforexpirydateandanyabnormal

colorchange.Preventivemaintenanceofequipmentwasinspected.

Analytical

Testproceduresforeachtestwerestrictlyfollowedaccordingtostandardoperationsystem of

thetests.Mediapreparationwasperformedaccordingtomanufacturers’manualPreparedSDA

Mediaswascheckedforsterilitybyincubatingat25-370Cforweekssterilityofeachbatchof

preparedmediawascheckedbyincubatinguninoculatedmediaat25-370Cforweeksifthere

isanykindofmicrobialgrowththepreparedbatchwasdiscarded.Growthsupportofeach

batchofpreparedMediaswascheckedwithknownrepresentativeyeastspeciesC.albicans

andmoldofAspergillusspecies

Postanalytical•Resultsgeneratedwasappropriatelydocumentedelectronically•Toprevent

lossofdatabackupdatawillalsobedocumentedonresultregistrationlogbook.•Appropriate

disposalsystem byincinerationwasutilizedafterdisinfectionofSpecimensandculturesof

organismsbyautoclaving.

AnnexIX:DemographicandClinicalDataRecordFormatAddisAbabaUniversity,collageof

healthsciences,

Departmentofmedicallaboratoryscience.Demographicandclinicalrecordformatforthe

prevalenceanddistributionoffungalspeciesinsputum from pulmonaryTBconfirmedpatients

atSaintPeter’sspecializedhospital,AddisAbabaEthiopia.

I. SampleIDno.________MRN_______________Age_________

II. Gender1Female2Male

III. Previouslytreatedbyanti-pulmonaryfungaldrug

IV. GeneXpertMTBRifassayPositiveNegative
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