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ABSTRACT

Background:Methicillin-resistantStaphylococcusaureus(MRSA)colonizationoccurs

whenthebacteriaarepresentontheskinwithoutcausingsymptoms,animmune

response,ornoticeablecellulardamage.However,colonizationincreasestheriskof

developing an infection and serves as a significantsource ofperson-to-person

transmission.MRSAcanbeacquiredthroughdirectcontactwithaninfectedindividual,

sharingpersonalitemswithsomeonecarryingthebacteria,ortouchingcontaminated

surfacesorobjects.

Objectives: To determine the nasal colonization rate of methicillin-resistant

StaphylococcusaureusamongpatientsadmittedtosurgicalwardatAsselareferraland

teachinghospital

Methods:Ahospitalbasedcrosssectionalstudydesignwasconductedfrom June,to

November2024.Atotalof283Nasalswabswerecollectedduringadmissionandat

dischargetimeandprocessedusingmannitolsaltagarandbloodagar.Diskdiffusion

methodwasusedforantimicrobialsusceptibilitytesting.Associationofriskfactors

withcolonizationofS.aureus/MRSAwasassessedusingBivariateandmultivariate

logisticregression.APvaluelessthan0.05wastakenasstatisticallysignificant.All

dataentryand statisticalanalysisweredoneusing StatisticalPackageforSocial

Sciences(SPSS)version26software.

Results:PrevalenceofS.aureusandMRSAinthisstudywere16.3%(46/283)and7.1%

(20/283)respectively.RateofMRSAamongS.aureuswas43.4%(20/46).Wehave

furtherevaluatedwhethertheisolatedstrainshavepersistentlycolonizedthenasal

area,From atotalof283patients,only5patientshavepersistentMRSA.Inthisstudy

NoneoftheMRSAisolatesweresensitivetopenicillin.However,lowresistancewas

observedforsulfamethoxazoletrimethoprim anderythromycin.

Conclusion:ThisstudyshowedlowerrateofMRSAcolonizationamongsurgicalward

admittedpatientscomparedtootherstudyconductedinEthiopia.Isolatesthatare

resistanttoothertestedantibioticsincludingclindamycinarealsoreported.Therefore,
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routinescreeningandinfectionpreventivepracticearecrucialinreducingMRSA

colonizationanditsassociationrisks.

KeyWords:MRSA,Ethiopia

INTRODUCTION

1.1BACKGROUND

Staphylococcusaureus wasfirstdiscovered in 1880 in Aberdeen,Scotland,by

surgeonAlexanderOgstonfrom patientswithulceratedsores. S.aureusisagram-

positive,non-spore forming,non-motile,coagulase positive bacterium ofthe

firmicutesphylum.S.aureusoftenpresentonthepartsofthehumanbodysuchas

skin,skinglandsandmucousmembranesasacommensalItisalsocolonize

anteriornares ofasymptomatic carriers,who may unknowingly transmitthe

pathogenwithinthecommunityorwithhealthcarefacilities.(1,2)

S.aureus has outstanding ability to acquire resistance to antibiotics.Benzyl

penicillinwasnolongereffectivefortreatmentofmostS.aureusinfectionswithin

10yearsafteritsintroductionforusebecauseoftheacquisitionofplasmid-encoded

β-lactamase.PenicillinresistantS.aureusbecamepandemicthroughoutthelate

1950sandearly1960s.Methicillinisβ-lactam antibioticinventedtotreatPenicillin

resistantS.aureus.However,methicillinresistanceS.aureus(MRSA)wasreported

2yearsaftertheantibioticwasintroduced.(3)

AnystrainofS.aureusthathasdevelopedresistantancetoβ-lactam antibioticsare
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Methicillin-resistantstaphylococcus(MRSA).In1961thefirstMethicillin-resistant

S.aureus detected in united kingdom.Methicillin inhibits the penicillin binding

proteins(PBPs)includingthecriticalPBP2,whichareallinvolvedinthesynthesisof

thecellwall.Inthepresenceofmethicillin,MRSAstrainsbegantoexpresstheir

methicillin-tolerantPBP’2,whichcompensatesfortheinhibitedenzyme.PBP’2is

encodedbythemecA genecarriedbyahighlymobilegeneticelementSCCmec

(StaphylococcalCassetChromosomemec),whichisdisseminatedamongstrains

withapparentease(4)

S.aureusinfectionsdependonthebacterialgrowthandexpansioninhostcellsand

tissue,theproductionofsurfaceproteinsthatstartthebacterialadherencetohost

tissues,thereleaseofextracellulartoxinsandenzymesthatkillhostcellsand

tissues,andtheavoidanceorinactivationofthehostimmunesystem.Amongthe

enzymesthatS.aureuscan produceto increaseitspathogenicityand spread

throughoutthehostarecoagulase,hyaluronidase,deoxyribonuclease,andlipase.

Additionally,ithasbeendeterminedthatextracellularproteintoxinsthatincrease

pathogenicityincludehemolysins,exfoliativetoxins(ETs),enterotoxins,toxicshock

syndrometoxin1(TSST-1),hemolysins,andepidermalcelldifferentiationinhibitors

(EDINs).someofthesetoxinswerefoundmoreofteninMRSAinfectionsthaninnon

-MRSAones.(5,6,7)

BasedonorigintherearethreetypesofMRSA,MethicillinresistantStaphylococcus

thatarefoundmainlyinhospitalpatientsandlongterm carefacilityresidentsare

calledhealthcare-associatedMRSA(HAMRSA)andMRSAthatarefoundinthose

whohavenothadcontactwithhealthcarefacilitiesarecommunity-associated

MRSA(CAMRSA).Infectionsthathaveemergedfrom livestockarecalledlivestock-

associated(LA)MRSA(8).

Infectionscausedbymethicillin-resistantstrainsofStaphylococcus aureus are

morevirulentthaninfectionscausedbymethicillin-susceptible strains.Wecanget
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MRSAonourskinbytouchingsomeonewhohasthe bacteria,sharingthingsor

touching a surfaceorobjectthathas MRSAon it.Transmission ofMRSA by

temporarycolonization on thehandsof healthcare workersisthe primary

mechanism ofMRSA spreadinhospitals.(9,10).

MRSA colonizationisthepresenceofbacteriaontheskinwithouttheperson

showinganysignsandsymptomsorthatdonotcauseadetectablehostimmune

response,cellulardamage,haveanincreasedriskofsubsequentinfectionandare

animportantsourceofperson-to-persontransmission.NasalcolonizationwithS.

aureusisavibrantprocess;anumberoffactorsbeingresponsibleforthegainand

lossofcarriage.SomeriskfactorsforMRSAcolonizationandinfectionareprevious

hospitalization,prolongedhospitalization,advancedage,chronicmedicalillness,

implantationofprostheticdevices,Priorandprolongedantibiotictreatmentandalso

Exposure to colonized orinfected patient.Recentguidelines published bythe

SocietyforHealthcareEpidemiologyofAmerica(SHEA)recommendsurveillance

culturesatthetimeofhospitaladmissionforpatientsathighriskforMRSAcarriage

(9,11)

Generally,carriers were categorized into two main categories as transientor

intermittentcarriersandpersistentorlong-term carriers.Thesecategorieswere

explainedbythedurationofthetimeperiodatwhichacarrieriscolonizedandbythe

numberand percentage ofswabs thatare positive forS.aureus atdifferent

sampling times during the studyThe fundamentalcauses ofintermittentand

persistentcarriagearebelievedtodifferent,despitethefactthatthecausesareyet

unknown.While intermittentcarriers may carry multiple strains ofS.aureus

throughouttime,persistentcarriersarefrequentlycolonizedbyasinglestrainover

extendedperiodsoftime.Additionally,persistentcarriershaveagreaterloadofS

aureus,whichraisestheriskofinfectionandincreasesdispersal.S.aureusloading
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anddispersalarehigherinnasalcarrierswhoarealsoperinealcarriers.(12,13)

1.2STATEMENTOFTHEPROBLEM

AccordingtoWorldHealthOrganization(WHO)MRSAhasbeenasubstantialandgrave

dangeronthevirulentbacteriatargettestMRSAalonewasresponsibleformorethan

100,000deathsin3·5milliondisability-adjustedlife-yearswereattributedtoMRSA

globally2019.IthasbeenreportedthatthosewithMRSAinfectionhada64% higher
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mortalityratecomparedtothosewithantibioticssusceptibleinfection(4).

MRSAisamajorcauseofhealthcareandcommunityacquiredinfectionsitcausesa

widerangeofinfectionsincludingbacteremia,pneumonia,meningitis,endocarditis,skin

andsofttissue,surgicalsite,urinarytract,boneandjointinfectionandtoxicshock

syndrome.InfectioncausedbyMRSAisassociatedwithsignificantmorbidity,mortality

andcosts.(15)

Methicillinresistanceisnotrestrictedtotheacutecaresetting.Italsohassignificant

effectsoncostsandcharges,thefinancialburdenofMRSAishighduetoprolonged

hospitalstays,increaseduseofantibioticsandadditionalcarerequiredforinfected

patientsMRSAwasassociatedwith1.2-foldhighermedianhospitalchargescompared

withMSSA.(16)

Regardingnasalcarriageof S.aureus,about20% ofthepopulationarepersistently

colonizedwithonestrain,about60%areintermittentcarriersofvaryingstrains,andthe

restofthepopulationneverexhibitnasalcolonizationandAstudyshowsapproximately

20%ofhealthyadultsarechroniccarriersof S.aureus,30%areintermittentcarriers,and

50%areimmuneforunexplainedreasons.Hospital-acquiredMRSAinfectionsgenerally

arisefrom persistentcarriersundergoingantibiotictherapyorfrom intermittentcarriers.

BothintermittentandpersistentMRSAnasalcolonizationsignificantlyincreasetherisk

ofdevelopinganMRSA-invasiveinfection.Ina2-yearperiod,21%ofpersistentand13%

ofintermittentcarriersdevelopedaninvasiveinfection.(17,18)

The data regarding methicillin-resistantStaphylococcus aureus (MRSA)incidence,

obtainedfrom 85(44%)oftheWHOmemberstates,reportedvaluesexceeding20%in

allWHOregions,andeven80%insomecountries.Interestingly,datafrom 2013to2016

haveshownadecreaseintheprevalenceofMRSAintheUnitedStatesandEurope,

althoughthemortalityratesarestillveryhigh.FormostEuropeancountries,MRSA

prevalenceamonginvasiveS.aureusisolatesrangesbetween1.2and50.5%,with
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higherpercentagesintheMediterraneancountriesthaninNorthernEurope.However,

theprevalenceofmethicillinresistancehasincreasedinsomecountries(e.g.,Spain),

reaching valuesof25.8%.To makethesituation even worse,resistanceto other

antibiotics(macrolides,lincosamides,andtypeB streptogramins)andintermediate

resistancetovancomycinarecurrentlyemerging.(19)

AccordingtoWHOPrevalenceofMRSAindevelopedanddevelopingcountriesvaries,

duetothestrongcontrollingmeasuresweretakeninmostdevelopedcountriesthe

prevalenceofMRSAhasbeendecreasingForinstance,MRSAincidencewasdeclinedin

Europe,United States and Canada overthe pasteightyears while in developing

countrieslikesomeAfricacountriesincreasinglyreported,althoughrateisstillbelow

50%.(20)

Metacillin resistant staphylococcus aureus and also nasal colonization with

staphylococcusaureusisoneoftheriskfactorfordevelopinginfection,particularlyin

surgicalpatients.Unidentified MRSA carriers serve as a potentialreservoirfor

transmission.PatientswithahistoryofMRSAcolonizationinthepast6monthswere8

timesmorelikelytobecolonizedwithMRSA(21).

ResearchsdoneonMRSA colonizationamongsurgicalwardadmittedpatientsare

limitedTherefore,thisstudywilldeterminetheprevalenceofMRSAcolonizationamong

surgicalward admitted patients and identifies factors associated with MRSA

colonizationandantimicrobialsusceptibilitytestingonS.aureusandMRSAisolateat

AsselareferralandteachinghospitalasMRSAbecomingmoreprevalentinEthiopia.
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Significanceofthestudy

Thisstudyallowsustoknow theburdenoftheproblem inthisparticulargroupof

patients.TheStudywillhelp,inidentifyingpatientswithMRSAcolonizationinaddition;

thisstudyhelpsustoidentifypersistentcolonizationofMRSA.Thiswillresultinacost-

effectivetherapyforthepatientsandreducedfinancialburdenofhospitalization
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2Literaturereview

A studyconductedbyJohn.A et.alinAtlanta,Georgiaon974Adultspresentingfor

hospitaladmissionS.aureuswasisolatedfrom 205(21%)ofthepatientsforwhom

cultureswereperformed.Methicillin-sensitiveS.aureuswasisolatedfrom 179(18.4%)

ofthepatients,andMRSAwasisolatedfrom 26(2.7%)ofthepatients.All26MRSA

colonizedpatientshadbeenadmittedtoahealthcarefacilityintheprecedingyear,had

atleastonechronicillness,orboth.InmultivariateanalysescomparingMRSA-colonized

patientswithcontrol-patients,admissiontoanursinghome(oddsratio[OR],16.5;95%

confidenceinterval[CI95],1.4to192.1;P=.025)orahospitalizationof5daysorlonger

duringtheprecedingyear(OR,3.91;CI95,1.1to13.9;P =.035)wereindependent

predictorsofMRSAcolonization(22).

Aprospectiveobservationalstudyconducted byKepler.Aet.alinTexas,showsfrom

758patientswhohadculturesofnaressamplesperformedatadmission,3.4% were

colonizedwithMRSA,and21%werecolonizedwithMSSA.Atotalof19%ofpatients

withMRSAcolonizationatadmissionand25%whoacquiredMRSAcolonizationduring

hospitalization developed infection with MRSA,compared with 1.5% and 2.0% of

patientscolonizedwithMSSA (P <.01)anduncolonized(P <.01),respectively,at

admission.MRSAcolonizationatadmissionincreasedtheriskofsubsequentMRSA

infection,comparedwithMSSA colonization(relativerisk[RR],13;95% confidence

interval[CI],2.7–64)ornostaphylococcalcolonization(RR,9.5;95% CI,3.6–25)at

admission.AcquisitionofMRSAcolonizationalsoincreasedtheriskforsubsequent

MRSAinfection,comparedwithnoacquisition(RR,12;95%CI,4.0–38)(23).

Asystematicliteraturereviewandmeta-analysisconductedbyJamesAMckinnellet.al

reviewed4,381abstracts;29articlesmetinclusioncriteria(n=76,913patients).MRSA

colonizationathospitaladmissionwasassociatedwithrecentpriorhospitalization

(oddsratio [OR],2.4 [95% confidenceinterval(CI),1.3–4.7];P<.01),nursing home

exposure(OR,3.8[95% CI,2.3–6.3];P<.01),andhistoryofexposuretohealthcare-

associatedpathogens(MRSAcarriage:OR,8.0[95%CI,4.2–15.1];Selectcomorbidities
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wereassociatedwithMRSAcolonization(congestiveheartfailure,diabetes,pulmonary

disease,immunosuppression,andrenalfailure;P<.01forall),whileotherswerenot

(humanimmunodeficiencyvirus,cirrhosis,andmalignancy).ICU admissionwasnot

associatedwithanincreasedriskofMRSAcolonization(OR,1.1[95%CI,0.6–1.8];P=

.87)(24).

aretrospectivecohortstudyconductedbyKalpanaGuptaetalwhichincludedall

patientsadmittedto5acutecarehospitalsinEnglandwhohadnasalMRSAPCRtesting

within48hoursofadmissionandrepeattestingwithin30days.Follow-upwasupto

twoyearsandincludedacute,long-term,andoutpatientcarevisits.Among18,038

patients,91.1%,4.4%,and4.6%werenever,intermittently,oralwayscolonizedatthe30-

day baseline.Compared to non-colonized patients,those who were persistently

colonized had anincreased riskofdeath(HR 2.58;95% CI2.18;3.05)and MRSA

infection(HR10.89;95%CI8.6;13.7).Beinginthenon-colonizedgroupat30dayshada

predictive value of87% forbeing non-colonized at1 year.Conversion to MRSA

colonizedat6monthsoccurredin11.8% ofinitiallynon-colonizedpatients.Age>70

years, long-term care, antibiotic exposure, and diabetes identified >95% of

converters(25).

A review carriedoutinAsiafoundanincreasednumbersofMRSA outbreaks.This

systematicreviewwasconductedonthestudiespublishedbetween2000and2016on

MRSA.Accordingtothisstudymorethan75%ofthereviewedpapersreportsMRSA

infection.themostprevalentandresistantproportionsbetween2000and2016werein

mainlandchina,Taiwan,Australia,SouthKorea,Japan,HongKongandThailand.Overall

MRSAinfectionratesinthe19facilitiesfrom yearof2000toyear2016rangedfrom 0%

to98.4%.theprevalenceandresistantratesofMRSAcarriersrangedfrom 0%to39%

and0%to88.9%,respectively(26).

Anothersystemicreviewconducted inAsiabyY.CHuangandC.J.chenshows most

hospitalsin Asiaareendemicformultidrug-resistant,methicillin-resistantS.aureus
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(MRSA),withanestimatedproportionfrom 28%(inHongKongandIndonesia)to>70%

(inKorea)amongallclinicalS.aureusisolatesintheearly2010s.(27)

AstudyconductedinSaudiArebiaonMethicillin-resistantStaphylococcusaureusnasal

carriageamongpatientsadmittedinhospitalshows Ofthe220patients,90(40.91%)

werefoundtobenasalcarriersofS.aureus.Amongthese90S.aureusisolates,48

(21.82%)wereMRSA.Ahighprevalenceofmultidrug-resistantMRSAnasalcarriage

wasfound(28). 

BasedonsystematicreviewconductedbyEphrem et.al,globally,theestimatedpooled

prevalenceofnasopharyngealcarriageofS.aureususingtherandom effectsmodel

was22%.ThehighestrateofnasopharyngealcarriageofS.aureusobservedinEurope

25%,followedbystudiesinAsiaandAfricawhichwas22%and21%,respectively.On

theotherhand,thehighestnasopharyngealcarriageofS.aureuswasobservedinthe

childrenwithagerangeof6-15yearsthataccounted25%.Theestimatedpooledglobal

nasopharyngealcarriageofmethicillinresistantS.aureus(MERSA)was13%,whilethe

nasopharyngealcarriageofmethicillinsensitiveS.Aureus(MSSA)was81%.(29)

AcohortstudydoneinNetherlandbyKalmeijerMD,atotalof272patientswereenrolled

outofthese6.6% experienced SSI,boththesuperficialand deep SSIindifferent

individualandTheseinfectionsledtoseriouscasesandcaused286extradaysin

hospital,thisstudyshowsashigh–levelnasalcarriageofS.aureuswasthemost

importantandriskfactorfordevelopingSSI(30).

MRSAandnasalcolonizationwithStaphylococcusaureusisoneoftheriskfactorfor

developinginfection.Approximately10%to20%ofMRSAcolonizationandordevelop

infection occurduring hospitalization-.a retrospective cohortstudy conducted in

CaliforniateachinghospitalofalladultswithMRSA-positiveshowspatientswithhigh

MRSAnasalburdenincurredincreasedrisksofinvasivedisease,evenafteraccounting

forhostfactorsforinfection,anotherretrospectivestudyconductedinUSAtlantaVA

medicalcentersuggestsdefiningMRSAcolonizationasariskfactorforinfectionand

alsointhisstudythedeathrateamongMRSAcolonizedpatientswasconsiderably

greaterthanthosewithoutnasalcolonization(53%vs.34%,respectively)(31).
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AstudycarriedoutinAfricabyMatthewE.FetalinJanuary2013onMRSAinAfrica:

Theysoughttoassesstheprevalenceofmethicillin-resistanceamongS.aureusisolates

inAfrica.Theyincludedarticlespublishedin2005orlaterreportingfortheprevalence

ofMRSAamongS.aureusclinicalisolates.Thirty-twostudieswereincluded.InTunisia,

theprevalenceofMRSAincreasedfrom 16% to41% inbetween2002–2007,whilein

Libyaitwas31%in2007.InSouthAfrica(S.Africa),theprevalencedecreasedfrom 36%

in2006to24%during2007–2011.InBotswana,theprevalencevariedfrom 23–44%in

years 2000–2007.In Algeria and Egypt,the prevalence was 45% and 52% from

2003–2005,respectively.InNigeria,theprevalencewashigherinthenorthernpartthan

thesouthernpart.InEthiopiaandIvoryCoast,theprevalencewas55% and39%,

respectively.TheprevalenceofMRSA waslowerthan50% inmostoftheAfrican

countries,althoughitappearstohaverisensince2000inmanyAfricancountries,

exceptforSouthAfrica(32).

Across-sectionalstudyconductedbyIfunanyaPetalontheprevalenceandmultidrug

-resistant(MDR)pattern ofMethicillin-resistantS.aureuscarriage among surgical

patients,patientrelativesand healthcareworkers(HCW)inatertiaryhealthfacilityin

Uyo-Nigeria shows thatOverall,S.aureus and MRSA carriage rates among the

participantswere102(51.0%)and22(11.0%),respectively.Population-specificcarriage

ratesofS.aureusandMRSAamongsurgicalpatients(n=65)were41(63.1%)and15

(23.1%);patientrelatives(n=65),22(33.8%)and4(6.2%),whileHCW (n=70)were39

(55.7%)and3(4.7%),respectively(33).

AstudyconductedbyNaghavi-Behzadetal.Onpatientswhowereconfinedtobedin

the surgery ward,the authors assessed ifpatients had MRSA infection when

hospitalizedandoncewhentheyweredischarged.Inthisstudyatotalof475patients

wereincluded,outofall108patients(22.8%)hadS.aureus.AmongcollectedS.aureus

colonies,erythromycinresistance,wasthemostfrequentantibioticresistance,also

resistance to vancomycin was 0.4% thatwas the least.(34).Similarstudywas

conductedbyDeboyeD O,Kolawole.A et.alinNigeriapatientshospitalizedinthe

surgicalwardsAmong192personstested,theoverallprevalenceofS.aureuscarriage
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was31.8%oftheseisolates,11.5%weremethicillin-resistant(MRSA)(35).Inothera

cross-sectionalstudywas conductedinDarEsSelam Tanzania byAlfredet.alon

MethicillinresistantStaphyloccousaureuescolonizationonhospitaladmittedpatients

ofthe169patientstheprevalenceofMRSAwas11.8%.AllMRSAisolateswerehighly

resistantto penicillin and erythromycin,and 17 (85.7%)were highlysensitive to

vancomycin(36)

AcrosssectionalstudywasconductedbyTekalignKejelaAandFiliDekosaamong

patientsadmittedtoMettuKarlReferralHospital.Atotalof384patientsadmittedto

medical,pediatricandsurgicalward,woundandnasalswabscollectedfrom inpatients.

Atotalof126staphylococcusaureuswasisolatedfrom 384patientsfrom those126

Staphylococcus aureusisolated,57.1%(72)wereMRSAand7.9%(10)wereVRSA.Of

the166samplescollectedfrom patientsinthesurgicalward,theratesofisolationof

MRSAandVRSAwere21.1% (35/166)and4.8% (8/166),respectively.Ahighrateof

isolationofMRSAandVRSAwasrecordedamongpatientsadmittedtosurgicalwards

comparedwithmedicalandpaediatricwards(37).

Ameta-analysisconductedbyAlemayehu,Abeba & Asnakew onnasalcolonizationof

MRSA,Atotaloftenstudieswith2495nasalswabsampleswereincludedinthismeta-

analysis,andtheoverallpooledestimatedprevalenceof S.aureus andMRSA nasal

colonization in Ethiopia were 30.90% [95% CI21.81–39.99%],10.94% [95% CI

8.13–13.75%]respectively.Subgroupanalysiswasalsonotedindifferentregionsof

Ethiopia,henceforthOromiaregionrankedfirst21.28%[95%CI8.22–34.35%],followed

byAmhararegion6.78% [95% CI3.02–10.54%],whereasrelativelylow magnitudeof

MRSAcolonizationwasdemonstratedfrom Tigrayregion4.82%[95%CI2.18–7.45%].

(38)

Thiscross-sectionalstudywasconductedbyBarenaandFetene onnasalcarriageof

methicillinresistantstaphylococcusaureusstrainsamonginpatientsofJimmahospital,

southwesternEthiopia,outofthetotal152inpatientsenrolledinthestudy,onehundred

forty-fourswabsculturedonmannitolsaltagargrew Staphylococcusspeciesoutof

which 85(59%)were coagulase positive and 59 (41%)were coagulase negative.

Antibiotic sensitivities of 85 Staphylococcus aureus isolates to ampicillin,
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chloramphenicol,trimethoprim-sulphamethoxazole,oxacillin,erythromycin,kanamycin,

gentamycinandclindamycinshowedresistancepatternof87.1%,70.6%,68.2%,51.8%,

42.4%,16.5,15.3% and 12.9% respectively.51.8% oftheisolatesweremethicillin

resistantStaphylococcusaureusand72.9%weremultiresistant(39).

Accordingtometa-analysisstudyinEthiopiabyFentahunTarekegnetalonMethicillin

resistantStaphylococcusaureustheauthorsincludedatotalof20studiesandshowed

thatthepooledprevalenceofmethicillinresistantStaphylococcusaureuswas32.5%

(95%CI,24.1to40.9%).Moreover,methicillinresistantStaphylococcusaureusstrains

werefoundtobehighlyresistanttopenicillin,ampicillin,erythromycin,andamoxicillin,

withapooledresistanceratioof99.1,98.1,97.2and97.1%,respectively(40).

3.Objectives

3.1Generalobjective

 Todeterminecolonizationofmethicillin-resistantStaphylococcusaureusamong

patientsadmittedtosurgicalwardatAsellareferralandteachinghospital

3.2Specificobjectives

 Todetermineprevalenceofmethicillin-resistantStaphylococcusaureusamong

patientsadmittedtosurgicalward
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 Toidentifyfactorsassociatedwithmethicillin-resistantStaphylococcusaureus

 To determine the antimicrobialsusceptibilitypattern ofmethicillin-resistant

Staphylococcusaureusisolates.

 To determine persistentMethicillin -resistantS.aureus colonization among

patientsadmittedtosurgicalward

4.MaterialsandMethods

4.1Studyarea

ThestudywasconductedatAsellareferralandteachinghospital,ATRHislocatedin

Asellatown,whichisfoundintheArsiZoneoftheOromiaRegionatabout175km from

AddisAbaba,thecountry’scapital.Thehospitalprovideshealthservicestoabout3.5

millionpopulationsinArsiand thenearbyzones.Among these,about3000-4000

operationsareperformedannually.Thehospitalhas321beds,54bedsforthesurgical

ward,withmorethan5departments
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4.2StudyDesignandperiod

Aprospectivehospital-basedcrosssectionalstudywasconductedfrom June2024to

November2024

4.3Population

4.3.1SourcePopulation

AllpatientsadmittedtoAsellareferralandteachinghospitalduringthestudyperiod

4.3.2StudyPopulation

Allpatientsadmitted to surgicalward and who fullfield theinclusioncriteriawas

included.

4.4InclusionandExclusionCriteria

4.4.1Inclusioncriteria

Allpatientsadmittedtosurgicalwardduringthestudyperiod

4.4.2Exclusioncriteria

Allpatientsthosedidnotconsenttoparticipateinthestudywereexcluded.

5.5Studyvariables

5.5.1Dependentvariable

 PrevalenceofMethicillinresistanceStaphylococcusaureus

 AntimicrobialsensitivitypatternsoftheS.aureus.

 PersistentMRSA

5.5.2Independentvariable

 age,

 sex,

 hospitalization
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 Presenceofindwellingmedicaldevice

 Oralantibioticusage

 Presenceofchronicwound

 Chronicdisease

5.6SamplesizecalculationandSamplingmethod

5.6.1Samplesizecalculation

Thesamplesizewascalculatedusingsingleproportionformulabytakingthe

prevalenceofMRSAfrom mettu,Ethiopia,whichwas21.1%(37).

Totalstudysubjects:n=z

2p(1-p)=283

d2

Where:

n=samplesize

Z=Standardnormaldeviateat95%confidenceinterval

P= Proportion oftargetpopulation infected with MRSA taken 21.1%from previous

similarstudyinEthiopiamettukarlhospital.

q=1-p

d=degreeoffreedom.

Z=1.96,p=21.1%q=78.9%d=0.05

Thus;

n=1.96²x0.211x0.789/0.05²

=255

Including10%non-respondentrate,thetotalsamplesizewillbe
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n=224/0.9=283

5.5.3Samplingtechnique

Conveniencesamplingtechniqueswasappliedtorecruitthestudyparticipantsuntilthe

achievementoftheexpectedsamplesizewithinthegivenstudyperiod.

5.6MeasurementandDatacollection

5.6.1Datacollectionprocedure

Afterproviding informed consentclinicalinformation was collected from each

participant.Eachpatientwasscreenedatthefirstdateofadmissionandbeforeleaving

thecenter. InadditionthepotentialassociationfactorsforMRSAcolonizationwas

collectedfrom eachparticipant.

5.6.2LaboratoryMethods

5.6.2.1Nasalswabscollection

Sterile cotton swabswere used to collectswabsfrom the anteriornaresofthe

participantsselected.Specimensforculturewasobtainedbyfirmlyrotatinganewpre

moistenedcotton-tippedswabagainsttheanteriornasalmucosafor3secondineach

anteriornareswiththesameswabandtakingsample attwotimepoints(beforeand

aftersurgery),labeltheswab,andtransportspecimentothelaboratory(41).

5.6.2.2IsolationandIdentification

Afterthesamplehasbeencollectedaseptically,allsampleswereinoculatedonboth

BloodAgarplateandmannitolsaltagar(MSA)andincubatedat37ºCfor24-48hours.

BacterialcoloniesshowingtypicalcharacteristicsofS.aureus(i.e.,betahemolyticon

bloodagarandcolonieswithgoldenyellow pigmentationonmannitolsaltagar)was

subjectedtosubculture,forthosehavinggrowthonthesubculturemedia,byisolating

thepurecolonygram stainandbiochemicaltestswereperformed.Biochemicaltests,

catalaseandcoagulasewereperformed.ThoseCatalase,coagulaseandgram positive

bacteriaappearingingrapelikeclusterwereconsideredasStaphylococcusaurues(42).
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5.6.2.3Antimicrobialsusceptibilitytest

Antimicrobialsusceptibilitytesting’swasperformedforisolatedorganismsonKirby-

Bauer’sdiskdiffusion on MullerHinton agaraccording to Clinicaland Laboratory

StandardsInstituteguideline(CLSI2018)(43).Theantibioticsusceptibilitytestingwas

performed on the followsing antibiotic discs;Cefoxitin (CXT,30μg),Clindamycin

(DA,2μg), Erythromycin (ERY,15μg) Trimethoprim Sulphamethoxazole

(SXT,1.25μg/23.75μg),Penicillin(PG,10units)Ciprofloxacillin(CIP,5μg)andGentamicin

(GEN,10μg).After18-24hoursincubationat37ºC,zoneofinhibitionwasmeasuredand

reportedassusceptible(S)andresistance(R)basedontheclinicalandlaboratory

standardinstitute(CLSI)guidelines.

DetectionofMRSAstrainbycefoxitindiscdiffusionmethods

TheisolateS.aureuswasscreened formethicillin resistancefollowing theclinical

laboratorystandardinstitute(CLSI,2018)modifiedkirbauerdiscdiffusionmethod.An

overnightculturefrom sheepbloodagarwasplatedonMuller-Hintonagarandcefoxin

(30)diskwasplacedontheinoculatedplate.Zonediameterwasmeasuredusingaruler

andazonesizeof>22mm after24hourincubationat37ocwasconsideredas

susceptibleforcefoxitinwhile,thoseisolateofS.aureuswithaninhibitionsize<21mm

wasconsideredasresistanttocefoxitinanddefinedasMRSA.

5.7DataQualityAssurance

Data quality was ensure through use ofstandardized data collection materials,

pretestingofthequestionnaires,propertrainingbeforethestartofdatacollectionand

intensivesupervisionduringdatacollectionbytheprincipalinvestigator.Forlaboratory

analysispre-analytical,analyticalandpost-analyticalstagesofqualityassurancesthat

are incorporated in standard operating procedures (SOPs)ofthe microbiology

laboratoryofAddisAbabapublichealthresearchandemergencymanagementcore

process was strictlyfollowed.In addition,well-trained and experienced laboratory

professionalshaveparticipateinthelaboratoryanalysisprocedure.



27

5.7.1.Pre-analyticalphase

The nasalswab collection containerwere labeled and dated.The specimen was

collected,transportedasquicklyaspossible.Allpatientinformationcollectedduringthe

studyperiodwascheckedforitsclarityandcompletenessinaregularbasis.Eachlotof

themedium wascheckedforexpirationdatespriorofqualitycontrol

5.7.2Analyticalphase

Allmaterials,equipmentand procedures adequatelycontrolled.Qualitycontrolof

culturemediawasdoneforsterilitytestandtheabilitytogrow thecontrolbacteria

strains.To standardize the inoculum density of bacterialsuspension for the

susceptibilitytest,abarium sulfate(BaSO4)turbiditystandard,equivalenttoa0.5

McFarlandstandardwasusedandstandardstrainofS.aureus(ATCC-25923)wasused

asControlbacteriastrainsforbothmediaandantibioticsdiscs.Standardoperating

procedure(SOPs)ofthemicrobiologylaboratoryofAddisAbabapublichealthresearch

and emergencymanagementcore process strictlyfollowed and the results was

checkedbytheseniormicrobiologist.

5.7.3Post-analyticalphase

Theresultsrecordedwiththepatients’identificationnumber.Inordertoavoidtheerrors

intheresultsofthetest,thereportingwasrepeatedlycheckedandevaluatedbythe

headofthedepartmentbeforetheresultsgiventothecaregiver.Appropriateaction(s)

wastakenwhenaresulthasseriouspatientorpublichealthimplication.

5.8DataProcessingandAnalyses

AlldatawasenteredandanalyzedusingStatisticalPackageforSocialSciences(SPSS)

version 27 software.Bivariate and multivariate logistic regressions were used to
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determinetheassociationbetweendependentandindependentvariables.Finallythe

resultswerepresentedinwords,tablesandgraphs. P valuelessthan0.05was

consideredasstatisticallysignificant.

5.9.Ethicalconsideration

Thisresearchprojectwasapproved bytheDepartmentofMedicalLaboratory

Sciences,CHS,AAU.To conductthestudy,permission wasobtained from Asella

referralandteachinghospital.Studysubjectsrecruitedaftertheybecomeinformed

abouttheobjectivesanduseofthestudyandthenaftertheygaveinformedconsent.

Minimalriskassociatedwiththeprocessofsampling;itwasthesameastaking

specimenforcultureandsensitivityintheroutinelaboratory.ForallconfirmedMRSA

theresponsibleclinicianofthestudysubjectsinformed.Alltheinformationcontained

withinthestudywasconfidential.

5.10Disseminationandpublicengagement

The resultofthisstudywasdisseminated to DepartmentofMedicalLaboratory

Science,AddisAbebaUniversityandAsselareferralandteachinghospital.Itwillalsobe

disseminated through presentation on localorscientific conference;itwould be

publishedonjournal.

5.11Operationaldefinitions

Methicillin-resistantStaphylococcusaureus:IsdefinedasthestrainsofS.aureusthat

areresistanttocefoxitin((30μg)usingdiskdiffusionmethodonMuellerHintonagar.

MultiDrugResistance:-bacterialresistanceforthreeormoreantibiotics

PersistentMethicillin-resistantStaphylococcusaureus:-acondition whereMRSA

bacteriaremaininthebodyforatleastfivedays
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6.Result

6.1Sociodemographiccharacteristics

Atotalof283Patientswereincludedinthestudy.Theageofstudyparticipantsranged

from 12-90yearswithmeanageof40.05±16.918years.Outofthese,130(45.9%)

werefemalesand153(54.1%)weremales.Intermsofagedistribution,themajorityfell

withinthe19–29yrs(25.8%)and30–40yrs(24.7%)agegroups.Theyoungestage

group,under18 years,had the smallestrepresentation at7.1%.This distribution

suggests a relatively balanced gender representation and a concentration of

participantsinyoungtomiddleadulthood.(Table1).

Table1sociodemographiccharacteristicsofthestudyparticipantsfornasal

colonizationinAsellateachingandreferralhospital

Variables Category Frequency Percent

Gender

Age

Female

Male

<18

19-29

30-40

41-51

130

153

20

73

70

48

45.9%

54.1%

7.1%

25.8%

24.7%

17.0%
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52-64

>65

41

31

14.5%

11%

6.2PrevalenceofNasalS.aureuscolonizationandMRSAcolonization

6.2.1PrevalenceofNasalS.aureusandMRSAcolonization

TheprevalenceofS.aureusandMRSAinthisstudywas46(16.3%)and20(7.1)%

respectively.MRSAaccountedfor43.4%of46S.aureusisolates.Ofthetotal20(7.1%)

MRSAcolonization,malecomprised12(60.0%)whilefemalecomprised8(40%).Like

MRSAcolonization,therewashighcolonizationrateofS.aureusamongmale27(58.7%)

whencomparedwithfemale19(48.3%).Rateofcolonizationwasslightlyhigheramong

agegroup19-29oftheparticipants(Table2).

6.2.2.PersistentMRSAinfection

Wehavefurtherevaluatedwhethertheisolatedstrainshavepersistentlycolonizedthe

nasalarea.Accordingly,persistentMRSAwasassessedfrom surgicalwardadmitted

patientsbytakingsampleattwotimepoints(beforeandaftersurgery).From atotalof

283patients,8patients(17.4%)hadpersistentStaphylococcusaureus(S.aureus)

colonizationwhileonly5patientshavepersistentMRSA.Ofthefivepatients,twowere

femaleandthreeweremale(Table3)

Table2:AgeandsexdistributionofS.aureusandMRSAamongsurgicalward

admittedpatientsinasellateachingandreferralhospital

Study

characteristic

s

Category S.aureus

colonization

MRSAcolonization Negative P-Value

           

Gender Female 19(41.3) 8(40.0%) 103(47.5%)  
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Male 27(58.7%) 12(60.0%) 114(52.5%) 0.98

           

Age <18 4(8.7%) 1(5.0%) 15(6.9%) 0.217  

           

  19-29 12(26.1%) 5(25.0%) 54(24.9%) 0.191  

           

  30-40 8(17.4% 4(20.0%) 53(24.4%) 0.318  

           

  41-51 9(19.6%) 2(10.0%) 37(17.1%) 0.09  

           

  52-64 8(17.4%) 2(10.0%) 34(15.7%) 0.115  

           

  >65 5(10.9%) 6(30.0%) 5(10.9%)  

Table3PersistentMRSAandS.aureusColonizationAmongsurgicalwardadmitted

patientsinAsellateachingandreferralhospital



32

Persistent
colonization

Totalpositive
cases

Persistentcasesin
number(n)

Percent

S.aureus
46

8 17.4%

MRSA 20 5 25%

6.3.AnalysisofriskfactorsforS.aureusandMRSAcolonization

Noneofthesocio-demographiccharacteristicsmentionedinthisstudywerefoundto

beassociatedwithS.aureusandMRSAcolonizationrate(Table2).BybivariateAnalysis,

S.aureuscolonizationratewasstatisticallysignificantinindividualswiththehistoryof

hospitalization(OR =2.648;95% CI:1.32–5.28;p-value=0.029)and presenceof

indwellingmedicaldevice(OR=2.243;95%CI:1.083–4.632;p-value=0.029)(Table3).

Inbivariatelogisticregressionanalysistherewerenosignificantassociationsbetween

MRSAcolonizationandanyoftheindependentvariables(Table4).

Table4bivariateAnalysisofriskfactorsforNasalcolonizationofS.aureusandMRSA

amongsurgicalwardadmittedpatientsinAsellateachingandreferralhospital

Variable category Frequenc
y

S.aureuscolonization MRSAcolonization

OR OR(95%CI) P-
value

OR 95%CI P-
value

Hospitalizatio
n

Yes
No

159
124

2.74
8

(1.327-5.282) 0.006 2.801 0.990-7.931 0.05

Presenceof
indwelling
medical
device

Yes
No

185
95

2.24
3

(1.083-4.632) 0.029 1.502 0.559-4.034 0.420

Oralantibiotic
usage

Yes
No

93
190

0.76
2

(0.570-2.155) 0.762 1.108 0.427-2.878 0.820
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Presenceof
chronic
wound

Yes
No

34
249

0.79
4

(0.320-2.393) 0.794 0.367 0.048-2.832 0.336

Chronic
disease

Yes
No

60
223

0.93
0

(0.355-3.411) 0.607 0.930 0.355-3.411 0.607

6.4ASToftheisolatedS.aureus

Allthe isolates ofS.aureus were tested forsusceptibilityto selected antibiotics.

Antimicrobialsusedinthisstudywere,Penicillin,Cefoxitin,Erythromycin,Clindamycin,

Trimethoprim -Sulphamethoxazol,Ciprofloxacillin,andGentamicin.Thepresentstudy

has demonstrated the existence ofdifferentlevels ofresistance ofS.aureus to

commonlyused antimicrobialagentsin thestudyarea.Significantproportionsof

S.aureus isolates (91.3%) were susceptible to Erythromycin, Trimethoprim -

Sulphamethoxazol (78.3%), Clindamycin (87.0%), Gentamicin (67.4%).

Gentamicin,Trimethoprim–Sulphamethoxazol,ClindamycinandCiprofloxacillin(6.5%),

(4.3%)(2.2%)and(6.5%)wereintermediateeachrespectively.Allisolateswereresistant

topenicillinasshownin(Table5).

Additionally,43.5% (n=20)oftheS.aureusisolateswerefound to beresistantto

Cefoxtin,whichisasurrogatefortheprevalenceofMRSA.All20(100%)MRSAisolates

wereresistanttopenicillinandsensitivetoclindamycin.Thesusceptibilityprofileof

Erythromycin,Gentamicin,CiprofloxacillinandTrimethoprim – Sulphamethoxazolof

MRSAisolateswere90%,60%,65%,35%and100%respectively(Table5).

Table5AntimicrobialSusceptibilitypatternofS.aureusandMRSAbyDiskdiffusion

S.aures MRSA
Resistant Sensitivie Intermidiat

e
Resistant Sensitivie

Gentamicin 26.1% 67.4% 6.5% 40.0% 60.0%
sulfamethoxazo
letrimethoprim

17.4% 78.3% 4.3% 15.0% 85.0%

Erythromycine 8.7% 91.3% 0.0% 10.0% 90.0%
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Clindamycin 10.9% 87.0% 2.2% 100.0% 0.0%
Ciprofloxacillin 30.4% 63.0% 6.5% 35.0% 65.0%
Penicillin 100.0% 0.0% 0.0% 100.0% 0.0%
Cefatoxin 43.5% 56.5% 0.0% 100.0% 0.0%

6.5PersistentMRSAcolonizationanddrugresistance

Wefurthertriedtocomparetheantibioticsusceptibilitypatternofpersistentmethicillin-

resistantStaphylococcusaureus(MRSA)isolatesfrom firstandsecondswabs.The

results indicate thatMRSA exhibited high resistance to mosttested antibiotics,

includingerythromycin,clindamycin,penicillin,andcefatoxin,withallisolatesbeing

resistantinbothswabs.Resistancetociprofloxacillinremainedconsistent,withonly

one isolate susceptible.Sulfamethoxazole-trimethoprim and gentamicin showed

moderateefficacy,withaslightdecreaseinsusceptibilityinthesecondswab(shownin

table6).

Table6:AntibioticsusceptibilitypatternofpersistentMRSAbeforeandaftersurgery

Isolates

number

Gent

amici

n

Erythrom

ycin

Ciproflox

acillin

Clindamyci

ne

Sulfame

thaoxaz

ole

trimetho

prim

Pencil

lin

Cefatox

in

1stMRSAX S R R R S R R

2ndMRSA

X

S R R R R R R

1stMRSAY S R R R S R R
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2ndMRSA

Y

S R R R S R R

1stMRSAZ R R R R S R R

2ndMRSA

Z

R R R R S R R

1stMRSA

W

S R S R R R R

2ndMRSA

W

R R S R R R R

1stMRSAV R R R R S R R

2ndMRSA

V

R R R R S R R

S=susceptible;R=resistant
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7.DISCUSSION

Inthepresentstudy,theoverallprevalenceofisolationofS.aureusfrom surgicalward

admittedpatientswas16.3%.Thefindingofthisstudywasinlinewith,arelatedstudy

doneinChangGungMedicalhospitalatLinkouwhichhasdemonstratedanisolation

rateof16.4%but higherthanastudyconductedinsudan,(44)withtherateofisolation

ofS.aureusamongsurgicalpatientsatkostiteachingHospitalof11.2%.Similarly,a

studydoneinHawassaUniversityComprehensiveSpecializedHospital,Ethiopiawhich

reportedanisolationrateof13.6%from nasalswabsofadmittedpatients(45).

OurrateofS.aureusisolation(16.3%)islowerthanthatofthestudyconductedin

SouthwestEthiopia(46)andNorthwestEthiopia(47)wheretheisolationratewas32.8%

and29.3%respectively.ThelowprevalenceofS.aureuscolonizationinourstudymight

beduetodifferenceinrateofpatientload,studyarea,geographicalareaandstudy

populationmaycontributetothedifference.

InourstudyprevalenceofMRSAwas7.0%,whichwascomparabletoratesreportedfor

Jimma,Ethiopia(8.4%)(48)andIndia(8.6%)(49),butwashigherthantheprevalences

ofMRSAreportedinNetherlands(0.13%)(50),Germany(2.1%)(51)andIreland(2.7%)

(52)and also a studydone in Indonesia Mangunkusumo Hospitalshows a low

prevalenceofMRSAcolonizationanteriornasalswab(0.8%)(53).Arecentstudyby

Santosaningsih,etal.foundthatMRSAcarriageratewas4.3%amongsurgicalpatients

inthreeacademicshospitalsinIndonesia.Inthestudy,thescreeningwasperformedat

thetimeofdischargeandpatientsthatdischargedwithin48hofadmissionwere

excluded.Subgroupanalysisofthreehospitalsthatparticipatedinthisstudyrevealeda

significantvariationnumberofMRSAcarriage(54).

Akeyfindinginourstudyisthat5patientsexhibitedpersistentMRSAcolonization,

indicatingaprolongedriskofinfection.PersistentMRSAcarriershaveasignificantly

higherrisk ofdeveloping invasive infections,requiring longerhospitalstays and

contributingtonosocomialtransmission(55).Persistentcolonizationhasbeenlinked
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torecurrentMRSAinfectionandincreasedhealthcarecosts,highlightingtheneedfor

effectivescreeninganddecolonizationmeasures(55,56).

Inthisstudy,recenthospitalizationwasariskfactorfornasalcolonizationofS.aureus.

ThiswasalsoshowedbyotherstudiesconductedinMekelle;Ethiopia(57),Iran(58)

andPennsylvania(59).Presenceofindwellingmedicaldevicewithinthepastyearwas

found to have association by bivariate and multivariate analysis with S.aureus

colonization.ThisresultwassupportedbyotherstudiesconductedinMekelle,Northern

Ethiopia(57).Inthecurrentstudy,ColonizationbyMRSAwasnotassociatedwithany

oneofthevariables.AndthisfindingwasconsistentwiththestudydoneinNorthwest

Ethiopia(60)wherecolonizationbyMRSA wasnotassociatedwithanyoneofthe

variables.

InourstudytheantimicrobialsusceptibilitypatternofMRSAisolatesshowed100%

resistancetoPenicillinwhichwassimilartothestudyinNortheastEthiopia(61).Inour

studyErythromycin(90%)Gentamicin(60%),Ciprofloxacillin(,65%,,)andTrimethoprim –

Sulphamethoxazol,(35% )weresuceptabileofMRSAisolates.Astudyconductedin

Nigeria reported that,73.3% ofMRSA isolatesweresensitiveto Clindamycin and

33.3%,26.7%,33.3% and 20% ofMRSA isolates were sensitive to Gentamycin,

Trimethoprim sulphamethoxazole,Erythromycinandciprofloxacillinrespectively(62).

Theobserved resistancepatternsin ourstudyhighlightthegrowing challengeof

managingMRSA infectionsinclinicalsettings.Thehighresistancetopenicillinand

reducedsusceptibilitytocommonlyusedantibioticssuchasGentamicin,Ciprofloxacin,

andErythromycinunderscoretheneedforregularantimicrobialresistancesurveillance.

Thesefindingsareconsistentwithstudiesfrom otherregions,includingNorthernIndia

andDebreMarkos,whichalsoreportedvaryingresistancelevelsamongMRSAisolates

[63,64].Suchresistancetrendsmaylimittreatmentoptionsandnecessitatetheuseof

morepotentorreservedantibiotics,emphasizingtheimportanceofrationalantibiotic

useandinfectioncontrolpracticesinhospitalwards

Differencesinsusceptibilitypatternoftheisolatescouldbeduetodifferencesin
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geographicalareaandthetimewhereMRSA isolatesfirstoccurred(thelongerthe

MRSAarepresentinageographicarea,themorelikelytheyaretoberesistanttoother

antibioticclasses).MRSAisolateswerehighlysusceptibletomosttestedantibiotics,

thesecouldbedueto CA-MRSA strainswerecapableofresistingonlyβ-lactam

antibioticsastheresultofcarriageofgeneticelementSCCmectypeIV.SCCmectypeIV

isoneoftheshorterSCCmecvariationslesslikelytocarrymulti-drugresistance(65).

9.Limitationofthestudy

Inthisstudy,onlytwosampleswerecollectedfrom eachpatient.samplingovermultiple

time points requires significantresources,including laboratorycosts which were

beyondthefinancialcapacityofthisstudyThislimitedsamplingfrequencymayhave

restrictedourabilitytocapturepersistentMRSA.Moreover,theabsencesofmolecular

methodstocharacterizeMRSAaresignificantlimitationsofthecurrentstudy.Future

studiesshouldincorporatemultipletime-pointsamplingandmoleculartypingofMRSA

strainstobetterunderstandtransmissiondynamicsandresistancemechanisms.

10.Conclusionandrecommendation

Nasalcolonizationwithmethicillin–resistantstaphylococcusaureus(MRSA)servesas

asignificantreservoirforthespreadofinfection.IndividualcolonizedwithMRSAisat

anincreasedriskofdevelopinginvasiveinfectionandcontributingtothetransmission

ofthepathogentoothers.ThisstudyshowedlowerrateofMRSAcolonizationamong

surgicalwardadmittedpatientscomparedtootherstudyconductedinethiopia.Isolates

thatareresistanttoothertestedantibioticsincludingclindamycinarealsoreported.

Thedatahaveimportantimplicationforqualityofpatientscareandeffectivecontrol

measures,suchasroutinescreeningandstrictinfectionpreventivepracticearecrucial

in reducing MRSA colonization and its association risks.Iwill recommend

implementingroutinescreeninginhealthcenterespeciallyinhigh-riskpopulations
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Annexes

Annex1:Englishversionofparticipantinformationsheet,assent,consent&

questionnaire

I.Participantinformationsheet

DepartmentofMedicalLaboratoryScience,CollageofAlliedHealthSciences,Addis
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AbabaUniversity,AddisAbaba,Ethiopia

TitleoftheResearchProject: colonizationof methicillin-resistant Staphylococcus

aureusamongpatientsadmittedtosurgicalwardatSt.Paul’sHospitalMillennium

MedicalCollege.

FirstofallIwouldliketothankyouinadvanceforyourcooperationandconsentin

participationinthisstudy.Pleasereadorlistenwhenitisreadforyouaboutthegeneral

informationofthestudy.Ifyouhaveanyquestionregardingthestudypleaseaskfreely.

Backgroundinformation

Background:AnystrainofS.aureusthathasdevelopedresistantancetoβ-lactam

antibiotics are Methicillin-resistant staphylococcus (MRSA).Infection caused by

methicillin-resistantstrain ofS.aureus is more virulentthan infection caused by

methicillin-susceptiblestrain.WecanacquireMRSAonourskinbytouchingsomeone

whohasthebacterium,sharingthingswithsomeonewhohasMRSAontheskinand

touchingsurfaceorobjectsthathaveMRSAonthem.

Aim ofthestudy

The purpose ofthis study is to determine colonization ofmethicillin-resistant

StaphylococcusaureusamongpatientsadmittedtosurgicalwardatSt.Paul’sHospital

Millennium MedicalCollege.,AddisAbaba,Ethiopia.

Benefitsforparticipants

Studyparticipantswillnothaveanyfinancialincentivesorotherinducementsfrom

participatingonthisstudy.However,basedonthediagnosisresultyouwillbetreated

accordingly.Mostimportantly,the resultofthe studywillbe beneficialto design

effectivepreventionandcontrolmeasureforMRSA.Hence,youareindirectlybenefiting

otherpatientsandthesocietyinthisrespect.
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Risksandcomplication

Therearenoanticipatedriskstoyourparticipation.Asroutinelaboratoryprocedure

bloodsamplewillbetakenoncefrom yourperipheralvein.Duringsamplecollectionyou

mayfeelsomediscomfortbutthisdoesnotproduceseriouspain.

Confidentiality

Thereisnosensitiveissuethatyouwillbeaskedrelatedwithyoursocialdesirabilitybut

anyinformationthatisobtainedinconnectionwiththisstudyandthatcanbeidentified

withyouwillremainconfidential.Participantswillnotbeprohibitedtostoporwithdraw

atanytimefrom thestudy.Onlyinterestedparticipantscanretrievetheirownlabresult

usingtheircodenumber.Theinformationcollectedaboutyouwillbecodedusing

numbers.Nopersonalinformationwillbedisclosedtothirdpartyorwillnotappearin

anyreportfrom thisstudy.

AssuranceofPrincipalInvestigator

Iputmysignaturebelow toconfirm youthatItakeovertheresponsibilityforthe

scientificethicalandtechnicalconductoftheresearchprojectandforprovisionof

progressreportsforallstakeholdersoftheresearchproject.

ChaltuAssefa(PI)

Signature:__________________Date:__________________

Note:Ifyouhaveanyquestionsaboutthisstudy,youshouldfeelfreetoasknow or

anytimethroughoutthestudybycontacting

PIAddress:ChaltuAssefa:DepartmentofMedicalLaboratorySciences,Collageof
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AlliedHealthSciences,AddisAbabaUniversity,AddisAbaba,Ethiopia

E-mail:chaltuassefa42@gmail.com Mobile-0913035590

Departmentofmedicallaboratorysciences,CHS,AAU,Tel-0112755170

IIConsentform

Ihavebeeninformedaboutthestudywhichplansto determine colonizationof

methicillin-resistantStaphylococcusaureusamongpatientsadmittedtosurgicalward

atSt.Paul’sHospitalMillennium MedicalCollege.,AddisAbaba,Ethiopia.

Theobjectiveandtheapplicationofthestudywerebrieflyexplainedtome.Moreover,I

havebeenwellinformedofmyrighttorefuseinformation,declinetocooperateand

dropoutofthestudyifIwantandnoneofmyactionswillhaveanybearingatallonmy

overallhealthcare.ItisthereforewithfullunderstandingofthesituationthatIagreedto

givetheinformedassentvoluntarilyto theresearcherto givenasalswabforthe

mentionedstudy.IagreedthatthespecimenwouldbetestedforMRSA.Ihavehadthe

opportunity to ask questions aboutthe projectand received clarification to my

satisfactioninalanguageIunderstand.Iwasalsoinformedthatresultsfortheanalysis

willbegiventotheDoctorwhofollowmeandthatImayasktheinformationifIwant.

I___________________________________herebygivemyassentforgivingoftherequested

informationandnasalswabforthisstudy.

Participantcode:__________________Signature:_____________Date:_______________
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III.Questionnaire

AddisAbabaUniversityCollageofHealthSciences,SchoolofAlliedHealthScience

DepartmentofMedicalLaboratoryScience.

QuestionnaireforthedemographiccharacteristicsandassociatedfactorsofMRSA

amongsurgicalwardadmittedpatientsinSPHMMC

partone.Socio-DemographicCharacteristicsoftheStudyparticipants.

1.Age________

2.Sex a.Male b.Female

Parttwo:Patientpre-admissionHistory
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1.Dateofadmissioninthehospital dd/mm/yy

2.Isthereanyhistoryofhospitalizationinthepast6month? A)yes B)No

3. Iftheanswerisyesforno.1,How longdaysdidyoustayinthehospital?

…………

4..Didyouusedanymedicalequipment’sinyourbodysuchaslikeCatheter,

Druglines.etc. 1.Yes2.No

5.Doyouhavetakenantibioticinthelastsixmonths?A)YES B)NO

6.Doyouhavechronicwound?A)YES B)NO

7.Doyouhavehistoryofsurgeryrecently?A)YES B)NO

8.Ifyouranswerforquestionno.7isyes,whatwasthereason?

9. Doyouhaveahistoryantibioticsprescribedinthelast6months?1.Yes2.No

10.Ifyouranswerforquestionno.9isyes,whatwastheprescribedantibiotics?

Partthree:postadmission

1.Howlongdidyoustayinthehospital?……….

2.Didyouhaveanewinfectionwithinthelast48hoursafteradmission?A)yes

B)NO

3.Ifyouransweryesforquestionno.2whatwasthecause?

4.DoyouhavehistoryofbloodtransfusionA)YESB)NO
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Annex2oromicversionofparticipantinformationsheet,assent,consent&

questionnaire

I.WaraqaaOdeeffannooQoodamaa**

QabeenyaSaayinsiiFayyaaLaaboratorii,KuullaajjiiSaayinsiiFayyaaWalittiQabame,

YuunivarsiitiiAddisAbaba,AddisAbaba,Itoophiyaa

Maqaa PirootiiQorannoo:Qoqqoodama Staphylococcus aureus MettiisiliiniiDhabe

(MRSA)kanqorannookeessattiqabamaniimanayaalaasirummaaAsella referraland

teachinghospital.

Akkaduraanisingaafadhu,hiriyootakanakeessattihirmaachuufigumaachuufgalata

guddaanisiniifhaatahu.Odeeffannoo walfaanaqorannoo kanadubbisaayookiin

dubbifamaadhaggeeffachuunmirkaneeffadhaa.Yoogaaffiqorannooirrattiqabdan,

achumattigaafadhaa.

OdeeffannooDuubaalaa

Duubaala:SanyiiStaphylococcusaureuskanmettiisiliiniifiantibiotikiibeta-laaktamii

dhabeMRSA jedhama.DhukkubniMRSA fidaanhammakanmettiisiliiniidhabehin

qabne(MSSA)caalaahammeessaadha.MRSAqaamakeenyairrattiakkanuttidhufu

namniMRSAqabuqaamaisaanutuqe,wantootaisawajjinqooduun,yookiinwantoota

MRSAqabantuqachuundanda’ama.

KaayyooQorannoo

KaayyoonqorannookanaaqoqqoodamaMRSAkanqabamaniimanayaalaasirummaa

Asellareferralandteachinghospitalkeessattimadaaluudha.
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FaayidaaQoodamtootaaf

Qoodamtoonniqorannookanaaqaaliinmaallaqaafikkfargachuuhindanda’an.Garuu,

deebiiqorannooirraakanargatanirrattihundaa’een,daa’immankeessanfayyaata’uu

danda’a.DeebiinqorannookanaatajaajilaittisaafiMRSAbalaadhabamsiisuukeessatti

gargaara.Kanaaf,akkaataaarmaangadiinamootabiroofihawaasawaliinfaayidaa

argachuudandeessu.

RiskiifiRakkoowwan

Hirmaachuunkeessanirrattiriskiihinjiru.Akkaadaamalaaboratorii,dhiignikeessan

immoodhangala’aairraatokkoqofafudhatama.Yeroodhangala’aafudhaturakkoo

xiqqoota’uudanda’a,garuudhukkubaguddaahinfidu.

IccitiiGuddataa

Odeeffannookeessansirriittieeguufjechalakkoofsiikanqoodama.Maqaakeessan

dhaabbataabiroohinhimamu.Qoodamtoonniyerookamiiyyuuqorannooirraadhiisuu

danda’u. Deebii laaboratorii lakkoofsii isaanii fayyadamuun argachuu danda’u.

Odeeffannookeessanislakkoofsiiqoodama.

WaadaaQorataaGuddaa

Ani akkaataa armaan gadii qorannoo kanaa hundaaf deeggarsa saayintifikii,

hawaasummaa,fiteeknikaata’ekennuufgalatagalchadha.Deebiiqorannoohundaafis

dhaabbataahundaafkenna.

ChaltuAssefa(QorataaGuddaa)

Mallattoo:__________________Guyyaa:__________________

Yaadannoo:Yoogaaffiqorannooirrattiqabdan,ChaltuAssefaqubateegaafadhaa:

QabeenyaSaayinsiiFayyaaLaaboratorii,KuullaajjiiSaayinsiiFayyaaWalittiQabame,

YuunivarsiitiiAddisAbaba,AddisAbaba,Itoophiyaa.
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E-mail:chaltuassefa42@gmail.com Bilbila:0913035590

QabeenyaSaayinsiiFayyaaLaaboratorii,CHS,AAU,Bilbila:0112755170

II.FoormiiIdileetti

QorannoonkunqoqqoodamaMRSAkanqabamaniimanayaalaasirummaaSt.Paul’s

HospitalMillennium MedicalCollege,AddisAbaba,Itoophiyaakeessattimadaaluufkan

ta’enibeekeejira.Kaayyoofifaayidaaqorannookanaasnibeekeejira.Hirmaachuu,

qooduu,yookiinyerookamiiyyuuirraadhiisuukophaakiyyature.Hirmaachuunkiyya

fayyaa kiyya irrattihin bu’uura.Kanaaf,mirga kiyyaan qorannoo kanaafswaabaa

funyaankennuufidileettigumaacha.SwaabaankanaMRSA madaaluuffayyadamuu

isaanibeekeejira.Gaaffiinkiyyahundaafdeebiiargadhe.Deebiinqorannoo kanaa

doktorakoobirageessisuufiyoobarbaaddenibeekuudanda’a.

Ani___________________________________,swaabaa fiodeeffannoo kennuufidileetti

gumaacha.

Lakkoofsi Qoodamaa: __________________ Mallattoo: _____________ Guyyaa:

_______________

Gaaffilee

Yuunivarsiitiin Addis Ababa,KoollejjiiSaayinsiiFayyaa,Mana Barumsaa Saayinsii

FayyaaWaliigalaa,DaaypartimentiSaayinsiiLaaboratooraaTibbaa.

*Gaaffileehaalaummataa(demographic)fisababniwalqabatuMRSAwajjiinnamoota

daaruacirurgiikeessattigalmaa’anAsellareferralandteachinghospitalkeessatti.
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Qoqa1:HaalaUmmataa-Fi-Hawaasaa(Socio-Demographic)QooddatoonQorannoo**

1.Umurii________

2.Saalaa

a.Dhiira

b.Dhalaa

Qoqa2:SeenaaNam-tijannaaDuraGalmaa’uu**

-Guyyaamanafayyaakeessattigalmaa’amuu:dd/mm/yy

1.Silatorban6(jira)duramanafayyaakeessattigalmaa’uuqabduu?

A)Eeyyee

B)Lakki

-Yoodeebii1irratti"Eeyyee"ta’e,guyyaameeqamanafayyaakeessattiturte?________

2.Silatorbeeshanjirudurameeshaafayyaa(fknKaateetaraa,laayiniidhangala’aa,fa’i)

keessafayyadamtuuta’uuqabdaa?

A)Eeyyee

B)Lakki

3.Silatorbeeshanjiruduraantibiotikiifudhatteejirtaa?

A)Eeyyee

B)Lakki

4.Silamadaadheeraa(chronicwound)qabdaa?

A)Eeyyee

B)Lakki

5.Silatorbeejiruduracirurgii(surgery)ta’uuqabdaa?
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A)Eeyyee

B)Lakki

-Yoodeebii5irratti"Eeyyee"ta’e,maaliifta’e?________

6.Silatorbeeshanjiruduraantibiotikiidhangalaafame(prescribed)fudhatteejirtaa?

A)Eeyyee

B)Lakki

-Yoodeebii6irratti"Eeyyee"ta’e,antibiotikiidhangalaafamemaalta’e?________

Qoqa3:HaalaGalmaa’uuBooda**

1.Guyyaameeqamanafayyaakeessattiturte?________

2.Silaguyyaa48(dabran)keessattidhukkubaahaaraa(infection)dhagahameeqabdaa?

A)Eeyyee

B)Lakki

-Yoodeebii2irratti"Eeyyee"ta’e,maaliifta’e?________

3.Silaseenaadhiigadhiyeessii(bloodtransfusion)qabduu?

A)Eeyyee

B)Lakki
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Annex3:Procedureforspecimencollection,processingandresultinterpretation

MediaPreparation,ProcedureforSpecimenCollectionandProcessing

 CollectionandprocessingofNasalswab

1.Withasterilecottonswabmoistenedwithsterilenormalsalinegentlyswabtheinside

ofnoses

2.Labelthesamplewiththepatientcodenumberandsendtolabassoonaspossible

3.Inoculatethespecimenintomannitolsaltagarandbloodagaraseptically

4.Incubatetheplateaerobicallyat35-37oCfor18-24hours

5.Examine and reportthe culture;look forcolony characteristics and perform

biochemicaltest

6.Determinedrugsusceptibilitypatternoftheisolatedorganism

 Preparationofculturemedia

BloodAgar

Blood agarisa bacterialgrowth medium which contains5% sheep'sblood.Itis

consideredtobedifferentialbutnotselective,becauseitisanenrichedmedium that

providesarichnutrientenvironmentformanytypesofbacteria,whileaselective

medium supportsthegrowthofcertaintypesofbacteriabutinhibitsothertypes.Itis

usedtodistinguishpathogenicbacteriabasedontheeffectofbacterialenzymesknown

ashemolysinswhichlyseredbloodcells.

Preparationofbloodagar

1.Measure1000mlofdistilledwaterintoaliterconicalflask.
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2.Weigh40gofBloodAgarBase.

3.AddandsuspendthemeasuredBAintothe1000mlofdistilledwater.

4.Heatwithfrequentagitationandboilforoneminutetocompletelydissolvethe

powder.

5.Autoclaveat121°Cfor15minutes.

6.Coolto45-50°Candasepticallyadd50mlofsteriledefibrinatedblood.

NB:Bloodistakenfrom sheepfrom jagularveinandcollectedtoavesselwhich

containsbeadsthatdefibrinatethebood

7.Arrangethepetri-dishesontothecleansafetyhoodandthengentlypour(18-20ml)

thewarm bloodagarontotheplates.

8.Coverthepetri-dishesandallow thebloodagartocoagulatebeforestoragein

refrigerator.

9.Labelonthebottom ofthebloodagarplatesthenameofmedia,preparationdate,

expirationdateandstoreat2-8oc

MannitolSaltAgar(MSA)

Mannitolsaltagarisadifferentialandselectivemedia.Itisselectivebecauseitshigh

salt concentration (7.5 %) inhibits the growth of most bacteria. However,

Staphylococcusisabletotoleratethishighsalinity.MSA isdifferentialbecauseit

containsthesugarmannitolandphenolred,apHindicator.Whenmannitolisfermented,

acidproductsareproducedandthepHdrops.PhenolredisyellowincolorbelowpH6.8.

Thus,mannitolfermenterssuchasS.aureuswillhaveayellow haloaroundthem.

Mannitolnon-fermenterssuchasStaphylococcusepidermidiswillleavetheMSAmedia

unaltered(pink).

Preparationofmannitolsaltagar
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1.Measure1000mlofdistilledwaterandaddintoaconicalflask.

2.Weigh111gofMannitolsaltagarpowder.

3.AddandsuspendthemeasuredMSAintothe1000mlofdistilledwater.

4.Heatwithfrequentagitationandboilforoneminutetocompletelydissolvethe

powder.

5.Autoclaveat121°Cfor15minutes.

6.Coolto45-50°Cfordispense

7.Arrangethepetri-dishesontothecleansafetyhoodandthengentlypour(18-20ml)

ontotheplates.

8.Coverthe petri-dishes and allow the media to coagulate before storage in a

refrigerator.

9.Labelonthebottom oftheplatesnameofmedia,preparationdateandexpiration

dateandstoreat2-8oc

MuellerHintonAgar(MHA)

MuellerHintonBrothisageneral-purposemedium thatmaybeusedinthecultivationof

awidevarietyoffastidiousandnon-fastidiousmicroorganisms.Additionally,inrecent

timesthismediahasbeenusedinstandardizedantimicrobialdisksusceptibilitytesting.

TheKirby-BauerantimicrobialdiskdiffusionprocedureisusedwithMuellerHintonAgar

plates.Itisbasedontheuseofanantimicrobialimpregnatedfilterpaperdisk.The

impregnateddiskisplacedonanagarsurface,resultingindiffusionoftheantimicrobial

intothesurroundingmedium.Effectivenessoftheantimicrobialcanbeshownby

measuringthezoneofinhibitionforapurecultureofanorganism.Zonediameters

establishedforeachantimicrobialdeterminingresistant,intermediate,andsensitive

resultsforpathogenicmicroorganisms.

PreparationofMuellerHintonAgar

1.Measure1000mlofdistilledwaterintoaconicalflask.
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2.Weigh21gofmuellerhintonagarpowder.

3.Addandsuspendthemeasuredpowderintothe1000mlofdistilledwater.Mix

thoroughly.

4.Heatwithfrequentagitationandboiluntilcompletelydissolvethepowder.

5.Sterilizebyautoclaveat121°Cfor15minutesunder15Ibspressureandcoolto45-

50°Covernight

6.Arrangethepetri-dishesontothecleansafetyhoodandthengentlypourthemedia

ontotheplates.

7.Testthesterilitybyincubatingsomemediaat37oCfor24hrs

8.Labelwithnameofmedia,preparationdate,expiredate,andstoreat2-8oCfor

maximum twomonths

 Biochemicaltestingprocedures

Identificationofgram positivebacteria:staphylococusaureuswillbeidentifiedbased

ontheirgram reaction,catalase,coagulaseandDNAsepositivetestresults.

ProcedureforCatalasetest

Thistestisusedtodifferentiatestaphylococci(+ve)from streptococci(-ve).

Principle:Catalaseactsasacatalystinthebreakdownofhydrogenperoxidetooxygen

andwater.An organism istestedforcatalaseproductionbybringingitintocontact

withhydrogenperoxide.Bubbles ofoxygenarereleasediftheorganism isacatalase

producer.Thecultureshouldnotbemorethan24hoursold.

1.Pour2-3mlof3%hydrogenperoxidetoatesttube

2.Usingasterilewoodensticktaketheorganism andimmerseintothehydrogen

peroxidesolution

3.Lookforimmediatebubbling



62

4.Interpretation

Activebubbling-------------------------positivetest

Noreleaseofbubbles-----------------negativetest

ProcedureforCoagulasetest

ThistestisusedtodifferentiateStaphylococcusaureusfrom otherstaphylococcus

species.

Principle:Inthepresenceoftheenzymecoagulase,theadditionofcommercialrabbit

plasma

producesaclumpingreaction.

1.Placeadropofphysiologicalsalineontwoseparateslides

2.Emulsifythetestorganism ineachofthedroptomakethicksuspension

3.Addonedropofplasmatooneofthesuspensionsandmixgently

4.Lookforclumpingoftheorganism within10seconds

5.Interpretation

Clumpingwithin10seconds------------------S.aureus

Noclumpingwithin10seconds-------------otherStaphylococcusspecies

ProcedureforDNAsetest

ThistestisusedtohelpintheidentificationofS.aureuswhichproducesDNAase

enzymes.

1.DivideaDNA-aseplateintotherequirednumberofstripsbymarkingundersideofthe

plate

2.Usingasterilelooporswab,spot-inoculatethetestandcontrolorganisms

3.Incubatetheplateat35–37oCovernight

4.Coverthesurfaceoftheplatewith1mol/lhydrochloricacidsolution

5.Lookforclearingaroundthecolonieswithin5minutesofaddingtheacid
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6.Interpretation

Clearingaroundthecolonies..........DNA-asepositivestrain

Noclearingaroundthecolonies........DNA-asenegativestrain

AntimicrobialSensitivityTestingProcedure

1.Prepareasuspensionofthetestorganism byemulsifyingseveralcolonyofthe

organism inasmallvolumeofnutrientbroth

2.Matchtheturbidityofsuspensionwithturbiditystandard(0.5MacFarlandstandard)

3.Withasterileswabtakesamplefrom thesuspension(squeezetheswabagainstthe

sideoftesttubetoremovetheexcessfluid).

4.SpreadtheinoculumsevenlyovertheMuller-Hintonagarplatewiththeswab

5.Usingasterileforcepsorneedle,placetheantimicrobialdiscontheinoculatedplate

6.Incubatetheplateaerobicallyat35-37oCfor18-24hours

7.Measuretheradiusoftheinhibitionzonebycaliber

8.Interpret :-Sensitivity(S):Zoneofradiusiswiderthan,equalto,ornotmorethan

3mm smaller

thanthecontrol.

Intermediate(I):Zoneradiusismorethan3mm smallerthanthecontrolbut

notlessthan3mm.

Resistant(R):Nozoneofinhibitionorzoneradiusmeasure2mm orless.


