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Abstract 

    Inpresentstudythirtyoneofbacterialisolates   were   isolated   from   twenty   
sixsamplescollectedfromdifferentpatientssufferedwithskininfections.Thebacteriaisolatedonculture
media(Mannitolsaltagar,MacConkeyagarandbloodagar),identifiedanddeterminedtheantibioticresi
stanceby   vitek   2   system.   The   
resultsshowedthatmostfrequentinfectionwereimpetigo,boilandchronicfolliculitis5(19%)atagegrou
p(2-17),(18-55)and(18-
38)yearsrespectively.Accordingtothegendertheinfectionsweremoreinfemales15(57.6%)thanmales
11(42.3%),ofallthoseinfections,impetigoandboilweremorecommoninfemales4(15%),whileskinca
ncerandchronicfolliculitisweremorecommoninmales3(12%).Theresultsofbacterialisolationshowe
dthat26(83.87%)ofisolateswereGrampositivebacteriawhile5(16.13%)wereGramnegative,Thehigh
frequent   genusin  identified   byVitek   
2systemwasStaphylococcussp.followedbyAcinatobactersp.,Aeromonassp.,andSphingomonassp.,t
hemostdominantspecieswasstaphylococcusaureus11(35.5%)followedbyStaphylococcus.   
epidermidis8(25.8%).   Theresults   of   antibiotic   
resistanceto(48)antibioticsfromdifferentgroupsrevealedthatoutof(31)isolates(23)weremulti-
drugresistancebacteria,themoreresistanceisolateswereStaphylococcusaureus(R3)wasresistto(12)cl
assesofantibioticsfollowedbyStaphylococcushominis(R16)and  
Staphylococcusepidermidis(R18)(9)classes.Therehasbeenaconcerningriseintheantibiotic-
resistantpatternofskininfection-causingStaphylococcus   aureus.   
Thesedays,itisimperativetoutilizeantibioticswiselyandtoputantimicrobial   
stewardshipintopractice. 
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Introduction 

Skinisthelargestorganinhumanbodyandbasicbarrier,servingasthefirstlineofdefenseagainstba
cterialinfections.It’s   notonlyblockingthepathogens   from   
entrytobodyfromtheenvironment,butalsoprovidingalarge-scalebiologicalniche   
forawiderangeofbacteria(Ibrahimetal.,2015).Skinandsofttissueinfections(SSTIs)areamajorcauseof
morbidityandmortality,theyare   characterized   by   a   
microbialinvasionoftheskinlayersandunderlyingsofttissueswhichrangeinseverityfrommildtolifethr
eatening,theinfectionscanoccursfromtheuncomplicatedcellulitis,to 



abscesses,deeptissuenecrosisandnecrotizingfasciitis(Espositoetal.,2016;Allawetal.,2023).Bacteria
lSSTIsaremainlycausedbyGram-positivebacteria  likeStaphylococcusaureusandβ-
hemolyticstreptococciandmanycoagulase-negativeStaphylococcus,Gram-
negativeEnterobacteriaceae,non-
fermentativebacteriasuchasPseudomonasspp.andAcinetobacterbumaniincanalsocause(Ramirezet
al.,2020;Allawet al.,2023).  Necrotizing  fasciitis,scarlet  fever,   erysipelas,   
erythrasma,abscesses,folliculitis,furunculosis,andimpetigohaveallbeenrelatedtoanumerousofbacte
rialskin infections (Al-Kahfaji,2022). 

Cellulitisisanacutebacterialinfectionthatisinflamingthe   subcutaneous   
tissuearounditaswellasthedeepdermis(BrownandKL,2019).Thebacteriathatmostcommonlyinvolve
dofcellulitisareS.aureusandgroupAstreptococci,alsoGramnegativebacteriaPseudomonasaerugino
saandEnterobacteriaceaegroup   (Sari   et   
al.,2022;Joseph,etal.,2022).ErysipelasisasevereStreptococcalinfectionoftheskinprimarilyspreadin
gthroughthelymphaticvessels(Jendoubietal.,2019).It’sa   
softtissueinfectioninvolvingtheupperdermis,it   has   more   distinct   margins   
whencomparedwithothersofttissueskininfections.  Impetigo   is   asuperficial   soft   
tissueskininfectioninfecttheepidermis.Isamostcommon   bacterial   skin   infection   
inchildrentwotofiveyearsofage.IscausedbyS.aureusorS.pyogenes(Linzetal.,2023).Currently,follic
ulitisisacommonskincondition,whichaninflammationofthetiny 
pocketsintheskinofhairgrow(hairfollicles)andtheperfolliculartissuethatcanaffecthealthypeopleofa
nyagegrouporanysex.Itoccurswhenbacteriainfecthairfollicles.Someofresolvespontaneously,but   
others   progress   to   furuncles   
(boils),involveadjacenttissue.Thatisdistinguishedwithredswelling,hardandpainfullumpsfilledwith
pus.S.aureusaremostcommonbacteriacauseoftheseinfection(Nasr,2018;Jappa, and Kutre,2018 ; 
Linet al., 2021). 

Resistancetoantibioticsisoneofthecrucialissuesrelatedtopublichealth.andoneofthemostvitalthre
atstothehealthcaresectoristheriseof   antibiotic-resistantmicrobes.Multidrug-
resistantbacteria(MDR)thataredeadlypathogenicarerisingdaybydayandposeaveryseriousthreattohu
manhealth.Whereasearlier,suchantibioticresistancewasonlyfoundinnosocomialinfections,butitisno
wbecomeacommonphenomenon(Jubehetal.,2020;Bharadwajetal.,2022).Thespreadof"superbugs"t
hatarenowresistanttoseveralantibioticsisaserious   issue   (Davies   and   
Davies,2010).TheseincludetheESKAPEpathogens(Enterococcusfaecium,Staphylococcusaureus,  
Klebsiellapneumoniae,  Acinetobacterbaumannii,    Pseudomonas    
aeruginosa,andEnterobacterspp.)(KhanandKhan,2016).Thetotaldeathsfrom   methicillin-
resistantS.aureus(MRSA)arenowcomparabletothosecausedbyHIV,anditispredictedthatby2050,ant
imicrobialresistancewouldberesponsibleforatleast10millionannualdeaths(DeKrakeretal.,2016).So
thepresentstudyaimedtoevaluatetheclinicalandbacteriologicalprofilesofbacterialisolatesin   
skininfections,includingthenumberandtypeofpotentialbacteriologicalpathogensaswellasantibiotics
usceptibilityand   pattern   ofisolatesbecause   of  limited   dataareavailable   
regardingskinandsofttissueinfection,mortalityrate,andantibioticsusceptibilityofbacteria    
inourhospital settings. 

Material andMethods 



Samplescollection 
 

Atotalof26sampleswerecollectedfrompatients   undergoing   skin   
infectionsincludescellulitis,erysipelas,impetigo,folliculitis,furunclesandacne(it’s   a   
verycommonskininfectionthatcausespimples)inAl-SadrTeachingHospital,Al-
FyhaaTeachingHospital,AL-MauanaTeaching  Hospital  and  Tumor  center  in  
BasrahprovincesouthofIraqattheperiodfromthebeginningofOctober2022totheendofDecember2022
.Theageofpatientsrangedbetween3-
70yearsold.Itshouldbementionedthatallpatientsinthisstudywereselecteddependingontheirhistoryan
dclinicalexaminationbyspecialistdoctors.Samplesthattakenwerecollectedfromdeeppartsoftheinfect
ion(pus)byacottonsterilemediaswab.Thenallsampleswerecollected in sterilized containersand 
transportedtoalaboratoryforisolation. 

Culturingof bacteria 
 

Allswabswerestreakingonthemediaofbloodagar,MacConkey   agar   
andMannitolsaltagartheplatesincubatedat37ºCfor24hrs.Thenobservedforthepresenceofisolatedcol
onies.re-culturedonnutrientagarplatesforpurificationandsubsequentexperiments. 

 
Identification ofbacterialisolates 

Thevitek2systemwasperformedatAl-BayanlaboratoryinBasra
 citybyusingVi
tek2 kit (NGREF21 341)(pincus,2006). 
Antibioticsensitivitytest 

ThesensitivityandresistanceofisolatesweretestedbyusingVITEK2system(Piddok,1991). 
 

Results 

Skin infectionfrequency 

Theresultofskininfectionfrequencyshowedthatimpetigowasthemostfrequentinfectionwithpercen
tage5(19%)followedbychronicfolliculitisandboils(furuncles)5(19%),whilefolliculitisinfection 
recordedthelowestfrequent1(4%)figure (1). 



 
 

Figure(1):Percentageofskininfection. 

Skininfectionpercentaccordingtotheage 

Table(1)revealedtheresultsofskininfectionaccordingtotheage.Wherethepercentageofimp
etigo,boils(furuncles)andchronicfolliculitiswas5(19%)at(2-17),(18-55)and(18-
38)yearsrespectively.Folliculitis   infection   showed   thelowestpercentage1(4%) 
attheageof73 yearsold. 

 
 

Table(1):Percentageof skin infectionsaccordingtotheage. 
 

Typeofinfection No.ofinfectionsper (%) Ageofpatients 

Impetigo 5(19%) 2-17 

Chronicfolliculitis 5(19%) 18-38 

Skincancer 3(12%) 25-35 

Boils(furuncles) 5(15%) 18-55 

Folliculitis 1(4%) 73 

infectedecthema 3(12%) 9-50 

chronicacne 4(15%) 27-25 

Total 26 

 
Skininfectionpercentaccordingtothegender 

Theresultsshowed,thatthefrequentofskininfectioninfemale(15)wasmorethanmale(11),thei
mpetigoandboils(furuncles) showedthehighestpercentage 
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4(15%)infemalecomparedtothemalewheretheskincancerandchronicfolliculitisrecorded3(12%) 
table(2)and figure(2). 

Table(2):percentageofskininfectionaccordingtothegender. 
Typeofinfection Male Female 

Impetigo 1(4%) 4(15%) 

Boils(furuncles) 1(4%) 4(15%) 

Skincancer 3(12%) 0 

Chronicfolliculitis 3(12%) 2(8%) 

Folliculitis 1(4%) 0 

infectedecthema 1(4%) 2(8%) 

chronicacne 1(4%) 3(12%) 

Total 11(42.3%) 15(57.6%) 
 
 

 
Figure(2):percentageofinfectionsaccordingtothegender. 

 
 

Culturingof samplesandisolatedof bacteria 

Allsampleswereculturedon   
bloodbaseagar,Mannitolsaltagar,andMacConcyagarmediawithduplicate.Outof26samples,25sampl
esshowedbacterialgrowthwhileonesampleshowedno.Thetotalofisolatesthatobtainedwere31anddep
ending 
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onGramstaining,thepercentageofGrampositivewashigh26(83.87%)comparedtoGramnegative5 
(16.13%)figure(3). 

 

 

Figure(3):percentageof GrampositiveandGramnegativebacteriaisolatedfromskininfections. 

Identificationofbacterialisolates 
Thirty-oneisolateswereidentifiedbyVitek2systemanalysis.Theresultsshowedidentified4 

generaand 10specieswith identitypercentabout(99-86%) table(3). 
 

Table(3):Identificationof bacterialisolatesbyvitek2system. 
 

SampleNo Typeofbacteria Identity 
 R1 S.hominisssphominis 94% 
 

 R2 A.baumannii complex 99% 
 

 R3 S.aureus 86% 
 

 R4 S.aureus 95% 
 

 R5 S.aureus 91% 
 

 R6 S.aureus 92% 
 

 R7 S.aureus 87% 
 

 R8 S.epidermidis 96% 
 

 R9 S.aureus 92% 
 

R10 S.aureus 99% 



 R11 S.aureus 95% 
 

 R12 S.aureus 92% 
 

 R13 S.aureus 99% 
 

 R14 S.aureus 99% 
 

 R15 S.epidermidis 92% 
 

 R16 S.hominisssphominis 95% 
 

 R17 S.epidermidis 92% 
 

 R18 S.epidermidis 99% 
 

 R19 A.baumanniicomplex 99% 
 

 R20 A.baumanniicomplex 99% 
 

 R21 S.warneri 87% 
 

 R22 S. lentus 94% 
 

 R23 S.epidermidis 95% 
 

 R24 S.epidermidis 95% 
 

 R25 S.epidermidis 99% 
 

 R26 S.epidermidis 99% 
 

 R27 S.hominisssphominis 92% 
 

 R28 S.xylosus 99% 
 

 R29 Sphingomonaspaucimobilis 97% 
 

 R30 S. lugdunensis ND 
 

 R31 A.hydrophila/Punctate(caviae) 98% 
 

*ND=notedone 
 

The species of S. aureus showed significantly superior percentage
 11(35.5%)followedbyS.epidermidis8(25.8%),S.hominis
 andA.baumanniiwere3(9.7%)table 
(4)andfigure(4). 

 

Table(4):frequencyandpercentageofbacterialspeciesidentifiedbyvitek2system. 
Vitek2system NO Per(%) 

Staphylococcus aureus 11 35.5 % 

S.epidermidis 8 25.8 % 

S.hominisssphominis 3 9.7 % 



Typeofbacteria 

S. lugdunensis 1 3.2 % 

S. lentus 1 3.2 % 

S.warneri 1 3.2 % 

S.xylosus 1 3.2 % 

Acinetobacterbaumanniicomplex 3 9.7 % 

Aeromonashydrophila/punctate(caviae) 1 3.2 % 

Sphingomonaspaucimobilis 1 3.2 % 
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Figure(4):Percentageofbacterialspeciesidentified byvitek2system. 

AntibioticSusceptibilitytestbyVitek2Systemanalysis 
AntibioticSusceptibilityofallbacterialisolateswasdeterminedbyusingVitek2CompactSystemanal

ysis.Bacterialisolatesweretestedforsusceptibilitytodifferentantibioticsfromdifferentgroups.Outof3
1bacterialisolates23wereshowntobemultipledrugresistant(MDR),wereresistantto   
morethanthreeclasses   
ofantibioticsandwereclassifiedasMDRasshownintable(5).TheisolateofR3(S.aureus)wasresistancef
or12classesofantibioticsfollowedbyR16(S.hominis)andR18(S.epidermidis) resist for9 
classesofantibiotic, table (5). 



Table(5):Numberofantibiotics classesthatresistancebybacteriaisolatedfromskininfections. 
 

Bacterialspecies 
NO.ofantibiotics 

classes 
Classesofantibiotics 

 
S.hominisssphominisR1 

7 
Cephalosporins, 
Penicillins,Carbapenems,Quinolones,
Macrolides, 
Lincosamides,andTetracyclines 

A.baumanniicomplex  R2 6 
Penicillins, 
Cephalosporins,Carbapenem
s,Tetracyclines, 
polymyxineandAntifolate 

 
 
S.aureus R3 

 

12 

Cephalosporins, 
Penicillins,Carbapenems, 
Aminoglycosides,Quinolones,Macrolid
es,Lincosamides,Tetracyclines,Antifola
te,Rifamycins, 
FusidaneandSulphonamides 

 
S.aureus R4 

5 
Cephalosporins,Penicillins, 
Carbapenems,Macrolidesand
Lincosamides 

 
 
S.aureus R5 

 
7 

Cephalosporins, 
Penicillins,Carbapenems,M
acrolides, 
TetracyclinesFusidaneand
Lincosamides 

 
S.epidermidis R8 

 
7 

Cephalosporins, 
Penicillins,Carbapenems,Amino
glycosides,Macrolides,Tetracycl
inesand 
Fusidane 

S.aureus R9 3 Cephalosporins, Penicillins, 
andCarbapenems 

S.aureus R10 3 Cephalosporins,Penicillins,and 
Carbapenems, 

S.aureus R11 6 
Cephalosporins, 
Penicillins,Carbapenems,,Amino
glycosides, 
Quinolones,andMacrolides 

S.aureus R12 3 Cephalosporins,Penicillins,and 
Carbapenems 

S.aureus R13 3 Cephalosporins,Penicillins,and 
Carbapenems 

S.aureus R14 3 Cephalosporins,Penicillins,and 
Carbapenems 

 
S.epidermidisR15 

 
7 

Cephalosporins, 
Penicillins,Carbapenems,,Aminog
lycosides,Lincosamides,Glycopep
tidesand 



Fusidane 

S. hominis ssp hominis 9 Cephalosporins,Penicillins, 
Carbapenems,Glycopeptides, 



R16  Quinolones,Lincosamides,Fusidane, 
Rifamycins,andMacrolides 

 
S.epidermidis R17 

 
7 

Cephalosporins, 
Penicillins,Carbapenems, 
Macrolides,Lincosamides,Tetrac
yclinesand 
Fusidane 

 
S.epidermidisR18 

 
9 

Cephalosporins, 
Penicillins,Carbapenems,Quinolones,
Macrolides, 
, Tetracyclines, 
Antifolate,Sulphonamidesan
dFusidane 

S.warneriR21 5 
Cephalosporins, 
Penicillins,Carbapenems,Macr
olides,and 
Fusidane 

S.lentus R22 6 
Cephalosporins, 
Penicillins,Quinolones,Mac
rolides, 
SulphonamidesandFusidane 

 
S.epidermidis R23 

 
7 

Cephalosporins, 
Penicillins,Carbapenems,,Aminog
lycosides, 
Lincosamides,Glycopeptidesand
Fusidane 

S.epidermidis R24 6 
Cephalosporins,Penicillins, 
Macrolides, 
LincosamidesGlycopeptidesandFusida
ne 

S.epidermidis R25 4 Cephalosporins,Penicillins, 
Lincosamides,andGlycopeptides 

S.epidermidis R26 3 Cephalosporins,Penicillins,and 
Carbapenems 

S. hominis ssp hominis 

R27 
6 

Cephalosporins, 
Penicillins,Lincosamides,M
acrolides, 
GlycopeptidesandFusidane 

 
Discussion 

Inthecurrentstudy,Outoftwentysixsamples   collected   from   various   
skininfections,Impetigoandchronicfolliculitiswerethemostfrequent   
infection5(19%)figure(1),accordingtotheagetheresultsshowed   that   most   ofimpetigo   
infectionswerebetween2-
17years,table(1)thiswasagreedwithpreviousstudiesthatshowedimpetigocommoninchildrenunder1
8years(Loadsmanetal.,2019;Bowenetal.,2015).Childrenbetweentheagesoftwoandfivearetypically
affectedbyimpetigo,ahighlycontagioussuperficialskinillnessthatcomesin   two   
varieties:nonbullousimpetigoand bullous impetigo(Brownetal.,2003 ;Manjeetal., 2023). 

Skininfectionisaprevalentillnessthataffectschildren.   Geographical   



location,climateandseason,socialstatus,andpersonalhygieneallhaveanimpact(Kelboreetal.,2019;G
arcíaetal.,2020).Alkubaisietal.(2020)suggeststhatbecausethisagegroupof"schoolchildren"hasacce
sstothesamehealthcareservices,   
andpracticesalmostidenticalpersonalhygiene,theyaremorelikelytobeexposedtoinfectiousskin 



diseases.InadevelopingcountrylikeIraq,itisacomplicatedbighealthissue.Temperature,humidity,poo
rpersonalhygiene,alackofgoodwatersources,andlowlevelsofeducationallowthediseasetospreadamo
ngchildren   inthecommunity.   
Oneofthecontributingreasonstoskininfectionsandinfectiousdiseasesis   personalcleanliness        
(Gauchanet       al.,       2015;        Aggarwal         et         al.,         
2021).Forchronicfolliculitistheinfectionwasbetween(18-
38)yearstable(1),thiswascompatiblewithSrinivasandKA,(2020)thatobservedmost   commonlyin   
the   agegroup of(21-40)years. 

Theinfectionsweresignificantlyhigherinfemale15(57.6%)comparedtomale11(42.3%),table(2),t
hisfindingis   consistent   with   previous   studies   conducted   inBrazilandEgypt(Ferreiraetal.,   
2011;Abdel�Hafez,   etal.,2003)and   disagreementwithotherstudy conductedinIraq  by 
Alkubaisietal.(2020).  
Accordingtothegendertheresultsshowedthatprevalenceofimpetigoinfections   were   significantly   
higheramongfemale(Littlegirls(4(15%)thanmale(Littleboy)   table   (2)and   figure   
(2),whileinchronicfolliculitistheresultsshowedthattheinfectionswerehighinmale3(12%)comparedt
othefemale2(8%)thiswasinagreementwithSrinivasandKA,(2020).Immunemodulationisinfluenced
byprogesterone,testosterone,and   
estradiol.Theyimpactawiderangeofcells,suchaslymphocytes,macrophages,anddendritics(Muench
hoffandGoulder,2014).Itiswellknownthattestosteronesuppressestheimmunesystem,   which   may   
lower   interferon-γ   levels   (IFN-γ),   Conversely,   estradiolhastheabilitytoincreaseT-
helper1(Th1)immunity(JacobsenandKlein,2021).So,thedifferenceinthelevelofestradiolandtestoste
rone   between   males   and   femalescouldeffected. 

DependingonGramstaining,26(83.87%)wereGrampositive,whereas5(16.13%)Gramnegative.T
heresultcomeinagreementwithAhmedetal.(2020)whereGrampositivecocci   
recorded(65.4%)while68(34.5%)wasGramnegativebacilli.Thebacteriawasidentifiedbiochemically
by   an   automated   microbiology   vitek2   system,it’susedformicrobialidentification   provide   
highlyaccurate   and   reproducible   resultsthatapprovedbymultiple   independent   studies.   The   
result   revealed   that   isolatedbacteriawithprobabilityrange   between   (99-86%)  the   
frequency   showed   
highpercentageofS.aureus11(35.5).Thisoutcomeisconsistentwithresearchconductedbypreviousstu
dies(Matinyetal.,2012;Marko   et   al.,2012;   Sanaa,2017),whichusedthe Vitek2 method to 
identifya variety ofbacterialspecies. 

TheresultshowedthatStaphylococcusgenuswasthe   most   frequent   with  
highpercent(35.5%)ofS.aureusthis   
compatiblewithpreviousstudies(Mohantyetal.,2018;Zhaoetal.,2021;Manjeetal.,2023).MajorGram
-positivebacterialpathogen 
S.aureusisresponsibleforabroadrangeofclinicalillnesses,fromendocarditisandlocalizedsoft-
tissueinfectionstopotentiallyfatalbacteremia(Mohantyetal.,2018).Humanskinisfrequentlyhometot
hecommensal   bacteria   S.   epidermidis.   In   
thepresentstudythisspeciesshowedthepercentof(25.8%).Thisbacteriaviewedasakeymemberofthehe
althyskinmicrobiota,involvedinthefightagainstpathogens,influencingtheimmunesystem,andimplic
atedinwoundrepair.Concurrently,itisthesecondsourceofnosocomialinfections,andskinconditionsin
cludingatopicdermatitishave beenlinked toan overgrowthofthisbacteria (Landemaineetal., 2023). 



AntibioticsusceptibilitytestingwasperformedusingtheVitek-
2Compactsystemanalysis,(48)antibioticswereused.theresultsrevealedthatbacterialisolateshaddiffe
rentpatternsofresistancetoantibioticstable(5).(23)isolatesofbacteriawereMDRoutof(31)isolates.Wi
destspectrumofresistancewasobservedof   
S.aureus(R3)amongtheGrampositivebacterialisolates,thisisolateshowedmoreresistancetoantibioti
csthananyotherwhereresist(12)classesofantibiotics  such  
asaminoglycosides,penicillins,macrolides,  quinolones,  lincosamides,  
tetracyclines,antifolateandsulphonamidestheresultwascompatiblewith   previous   studies   
inBotswana(Truonget al.,2011; Alteret al.,2019).The   bacteria   of   S.   
epidermidis(R18)wasresistfor(9)classesofantibioticsinclude  penicillins,  
cephalosporins,tetracyclines,  macrolides,  antifolateand  sulphonamidesthis  result    agreed    
withpreviousstudies (ChabiandMomtaz, 2019;Sicilianoet al.,2023; Leilietal., 2024). 

Conclusion 

Accordingtothecurrentinvestigation,S.aureusandS.epidermidisarethetwoGram-
positivebacteriaisolatesmost  frequently  associated  with  skin  infections.  
TheconcerningincreaseinGram-positivebacterialinfections   that   are   resistant   to   
manydrugshighlightsthecriticalneedtodeterminethesensitivitypatternandepidemiologyofthebacteri
acausinginfectionsoftheskinandsofttissues.Adheringtoantibioticstewardshipcanassistin  
preventing  the  development  of  drug  resistance  andminimizingthe useof ineffectiveantibiotics. 
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