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Abstract

Objective:Todeterminetheprevalentpathogensresponsibleforspontaneousbacterialperitonitis(SBP)
andtheirsensitivitypattern,totesttheefficiencyofdifferentculturetechniquesinmicrobialisolation,
andtostudythediagnosticpredictorsofsuchcases.Methods:OnehundredeightSBPepisodesfrom92
adultpatientswerecomparedto88cirrhoticascitespatientscross-matchedwithageandsexwithout
SBP.Asciticfluidwassubjectedtocytological,biochemicalexaminationandcultureonbothconven灢
tionalandbloodculturebottlesatthebedsideforbacterialidentificationandantimicrobialsusceptibility
testing.Results:TheprevalenceofSBPwas25.02%.Logisticregressionanalysisrevealedthat;previ灢
ousSBPepisode,lowasciticfluidproteinlevels,highserumcreatinineandlowserumalbuminlevels
weretheindependentsignificantpredictorsofSBP.Aboutforty-fivepercentofSBPepisodeswere
detectedbyconventionalculturecomparedto73.15%bymodifiedtechniquewithasignificantdiffer灢
ence.Gram-negativebacteriawerethecauseofSBPin46(58.23%)culturepositiveepisodes.Esch灢
erichiacoliandStaphylococcusaureuswerethemostcommonlydetectedorganisms.Resistancetodif灢
ferentantibioticswashigh.Conclusion:Cultureofasciticfluidinbloodculturebottlesatbedsideincrea灢
sesthesensitivityofSBPdetection.ThereisarecentincreaseinGram-positivepathogenwithemer灢
genceofmultidrugresistance.Theserecentchangesmayhaveanimpactonguidelinesformanagement
andtreatmentofSBPinourlocality.
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INTRODUCTION

Spontaneousbacterialperitonitis(SBP)isaseri灢
ousandpotentiallylife-threateningcomplica灢
tionofcirrhoticascites[1].Today,evenwithin灢
tensivetreatment,thein灢hospital mortalityis
stillbetween10 % and30 %.Inpatientswho
recoveredfromanepisodeofSBP,recurrenceof

SBPiscommon,estimatedtobe43 % at6
monthsand69%atoneyear[2-4].
暋SBPmaybeasymptomaticorpresentwithin灢
sidious,nonspecificsymptoms;inaddition,by
usingconventionalculturetechniques,theascetic
fluidcultureoutcomeisnegativeinupto60%of
patients.Asarapiddiagnosisandanearlytreat灢
menthaveacrucialrole,theempiricalantibiotic
treatmentcannotthereforebedelayedtothemo灢
ment whenthelaboratoryresultsareavaila灢
ble[5].Moreover,recentdatahavebeensugges灢
tedthatthecausativeagentsforSBPandantibi灢
oticresistanceratevaryaccordingtothetimeand
regions[6-8].Thisstudyaimstodeterminethe
prevalentpathogensresponsibleforSBPinour
localityandtheirsensitivitypattern,totestthe
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efficiencyofbedsideinoculationcultureinblood
bottlestechniqueversusconventionalprocedure
inmicrobialisolation,andtostudythepredictive
valueofdifferentclinicalandlaboratoryvariables
indiagnosisofsuchpatients.

MATERIALSANDMETHODS

Populationandmethods
ThisstudywasconductedatTropicalMedicine
Unit,MansouraUniversityHospital,from Au灢
gust,2006to August,2008,432 diagnostic
paracentesiswereperformedprospectivelyin215
cirrhoticpatientswithascitesconsecutivelyad灢
mittedtothehospital.Onehundred-eightSBP
episodesfrom92adultpatientswerecomparedto
88cirrhoticascitespatientscross-matchedwith
ageandsexwithoutSBP.
暋Diagnosisofcirrhosiswasbasedonclinical,
biochemical,radiologicaland/orhisto-patho灢
logicaldata.Onlysubjectswithserum-ascites
albumingradient(SAAG)>1.1g/dLwereen灢
rolled.A detailed medicalhistory wastaken
fromeachpatientandcompletephysicalexami灢
nationwasperformed.Exclusioncriteria were
recentpreviousantibiotictherapy,evidenceof
intra-abdominalsourceofinfection,hepatocel灢
lularcarcinoma,intra-abdominalmalignancy,
presenceofurinarytractinfectionordataofor灢
ganicrenalfailure(ultrasonographicevidenceof
obstructiveuropathyorparenchymalrenaldis灢
easeorhematuriaand/orproteinuria).
暋Routineinvestigationscarriedoutineverycase
includinghaemogram,serumbilirubin,Alanine
transaminase (ALT),Aspartatetransaminase
(AST),alkalinephosphatase,serum proteins
withAlbumin/Globulinratio,serumcreatinine,
prothrombintimeandurineanalysis.Abdominal
ultrasonographyandchestX-rayweredoneto
allcases.
暋 Diagnosticparacentesiswasperformedatad灢
missionandduringthehospitalstayfortreat灢
mentofSBP.Asceticfluidwasdrownunderall
asepticprecautions;nakedeyeinspectionofcolor
andtransparency(asfirstevidenceofinfection)
oftheaspiratedsamplesinsidethesyringewere
done (tryingtoreadthe markonthesyringe
throughtheaspiratedasceticfluid)then15mL
weresenttothelaboratoryforcytologicalandbi灢
ochemicalexamination,15mLwereculturedby
conventionalmethod,andanother15mLwasin灢
oculatedintobloodculturebottlesatthebedside
inbothaerobicandanaerobicmediaforbacterial
identificationandantimicrobialsusceptibilitytes灢

ting.DiagnosisofclassicSBPanditsvariants
(mono-microbialnon-neutrocyticbacter-as灢
citis(MNB)andculture-negativeneutrocytic
ascites (CNNA)was madedependingonthe
polymorphnuclearcount曒250cell/mm3,and/
ormonomicrobialgrowthinasciticfluidculture
withoutevidenceofanintra-abdominalsurgi灢
callytreatablesourceofinfection,andnorecent
useofantibiotics.
暋Bedsideinoculationculture wasdoneusing
BACTEC Standard/10 Aerobic and anaerobic
bloodculturebottles (Becton,Dickinsonand
CompanyMaryland,USA).Beforeinoculating,
thebottleseptumwasswabedwithalcohol.Fif灢
teenmLofspecimenwasasepticallyinjecteddi灢
rectlypervial.Inoculatedvialswereplacedin
theBACTECfluorescentseriesinstrumentas
soonaspossibleforincubationandmonitoring.
Vialsenteredintotheinstrumentwereautomati灢
callytestedeverytenminutesforthedurationof
thetestingprotocolperiod.Positivevialswere
determinedbytheBACTECfluorescentseries
instrumentandidentifiedassuch.Positivevials
weresubculturedandaGram-stainedslidepre灢
pared.Subculturestoselectivemediaanddirect
antimicrobialsusceptibilitytest wereprepared
fromfluidintheBACTECvials.

Statisticalanalysis
DatawereanalyzedusingSPSS(StatisticalPack灢
ageforSocialSciences)version11.Categorical
variableswerepresentedasnumberandpercent.
ChisquireorFisher'sexacttestwasusedfor
comparison between groups,as appropriate.
Quantitativevariables werepresentedas mean
andstandarddeviationandt-testwasusedfor
comparisonbetweengroups.Significantpredic灢
torsinbivariateanalysiswereenteredintologis灢
ticregressionanalysismodelusingforwardWald
techniquetodetecttheindependentpredictorsof
theoutcome.P曑0.05wasconsideredtobesta灢
tisticallysignificant.

RESULTS

Duringthestudyperiod,atotalof431diagnostic
paracentesiswereperformedin215cirrhoticpa灢
tientswithascites.Onehundred-eightSBPepi灢
sodesoccurredinninety-twoadultcirrhotic
werecomparedto88nonSBP (NSBP)ascetic
patientswithascitescross-matchedforageand
sex(103menand77women)theirageranged
from38to59yearswith meanof48.9暲4.5
years hospitalized in tropical medicine unit,
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Mansoura University Hospital. Demographic
andclinicalcharacteristicsofthesepatientsare

showninTable1.

Table1暋Demographic,clinical,andbiochemicalcharacteristicsofthepatients.

Ascetic(NSBP)
(88)

Ascetic(SBP)
patients(92)episode(108) Testofsignificance

SexM
暋暋F

51(57.95%)
37(42.05%)

52(56.52%)
40(43.48%) X2=0.97P=0.3

Previousepisodes 9(10.23%) 36(33.33%) 氈2=14.6P=0.000
Prev.Paracentesis 19(21.59%) 47(43.51%) 氈2=10.4P=0.001
Abdominalcellulitis 4(4.55%) 18(16.67%) 氈2=7.2P=0.010
Asciticflu.echoes 5(5.68%) 18(16.67%) 氈2=4.6P=0.031
Turbidascites 3(3.41%) 14(12.96) 氈2=4.5P=0.035
Asciticflu.protien 479暲181.9 406暲197.7 t=2.6P=0.009
S.creatinine 1.5暲0.4 1.7暲0.8 t=3.0P=0.003
S.albumin 2.2暲0.3 2.3暲0.4 t=2.2P=0.030

AttimeofadmissionSBPwasasymptomaticin
20outof108episodes (18.52 %),feverwas
presentin28cases(25.93%),chillsin8(7.41
%),abdominalwallrednessandedemamainly
intheinfra-umbilicalregionin18 (16.67 %)
Figure1.Pasthistoryofthepresenceofriskfac灢
torsforSBPwasdetectedin47episodes(43.52
%)ashistoryofparacentesis,historyofprevi灢
ousSBPepisodesin36 (33.33 %),historyof
ruptureumbilicalherniain11 (10.19 %),and
previousattacksofhaematemesisand/ormelena
orevenendoscopicbandligationorinjectionscel灢

erotherapyin16(14灡81%).Therewasasignifi灢
cantdifferencebetweenNSBPandSBPgroupsas
regardabdominalwalledemaandredness(cellu灢
lites),(P=0.01),aswellashistoryofprevi灢
ousparacentesisandhistoryofpreviousSBPepi灢
sodes(P=0.001).Ultrasonographicexamina灢
tionofthepatientsrevealedthat,18outof108
SBPepisodes (16.67 %)hadacharacteristic
markedasciteswithnumerousfinehyper-echo灢
icinternalparticulatesFigure2.
暋

Figure1AbdominalwallrednessandedemainpatientswithSBP.A:Femalepatientwithrecentonsetascites;B:Malepa灢
tientwithhistoryofparacentesis;C:Femalepatientwithhistoryofperforatedulcerontopofumbilicalhernia2monthsago.

Inspectionofcolorandtransparencyoftheaspi灢
ratedasceticfluidrevealedthat14outof108SBP
episodes(12.96 %)hadslightlyturbidascites
wheninspectedinsidethesyringebynakedeye
(tryingtoreadthemarkonthesyringethrough
theaspiratedasceticfluid).
暋 Comparingthe biochemicalparametersbe灢

tweentheNSBPgroupandSBP,therewerea
significantdifferenceasregardasciticfluidpro灢
teinlevels(P=0.009),serumalbuminlevels(P
=0.03)andserumcreatininelevels(P=0.003)
(Table1).Therewasnosignificantdifference
betweenthetwogroupsregardingtotalleukocyt灢
iccount,heamoglobinlevel,asciticfluidglucose
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levels,serumbilirubinorprothrombintime.U灢
singlogisticregressionanalysis;previousSBP
episode,lowasceticfluidproteinlevels,highse灢

rumcreatinine,andlowserumalbuminlevels,
all had a significant prediction of SBP
(P=0.000)(Table2).

Table2暋LogisticregressionanalysisofsignificantpredictorsofSBPasceticpatientsandSBPpositiveculture.

毬 P OR (95% CI)

SBPasceticpatients
PreviousSBPepisode 1.2 0.007 3.2(1.4-7.6)

Asciticfluidprotein -0.002 0.030 0.93(0.9-0.99)

Creatinine 0.8 0.010 2.1(1.2-3.8)

Serumalbumin 1.7 0.001 5.3(2.0-13.9)

Constant
Model氈2

Percentpredicted

-4.1
35.9
67.3

P=0.000

SBPpositiveculture
Asciticfluidprotein -0.004 0.001 0.996(0.994-0.998)

Constant
Model氈2

Percentpredicted

5.5
35.2
79.6

P=0.000

暋r=referencegroup,OR =oddsratio,CI=confidenceinterval

Figure2Abdominalultrasonographyshowingasceticfluidwithnumerousfinehyper灢echoicinternalparticulatesinpatients
withSBP

Forty灢nine(45.37%)episodesofSBPwerede灢
tectedbytheconventionalculturecomparedto
79(73.15%)bymodifiedtechniquewithsignifi灢
cantdifference(氈2=17.259,P<0灡001).Twen灢
ty灢nine(26灡85 %)caseswereculturenegative
neutrocyticascites(CNNA)accordingtobedside
bloodcultureresultcomparedtofifty灢nine(54.
63%)dectedbyconventionalcuturewithsignif灢
icantdifference(氈2=17.259,P<0灡001).Thir灢
ty灢nine(36.11%)ofthemwereculturepositive
withasciticfluidtotalleukocyticcount曒250
cells/mm3 (classicSBP),40cases (37.04%)
were monomicrobialnon灢neutrocytic bacteras灢
cites(MNB),and29cases(26灡85%)werecul灢
turenegativeneutrocyticascites.Comparingthe
clinicalandbiochemicaldataofbothcultureposi灢
tiveandculturenegativepatients,therewasno
significantdifferenceexceptforlowasceticfluid
proteinlevelsandhighserumcreatinineinpa灢

tientswithpositiveculture.Low asceticfluid
proteinlevelswastheonlysignificantpredictor
(morethan5foldincreaserisktodevelopposi灢
tivecultureSBP;P=0.000)(Table2).
暋Gram灢negativebacteriawerethecauseofSBP
in46 (58.23 %)episodeswhileGram灢positive
bacteriaweretheisolatedorganismsin33cases
(41灡77%).EscherichiacoliandStaphylococcus
aureuswerethemostcommonlydetectedorgan灢
ismsin40(50.63%)and26(32.91 %)cases
respectively (Table3).Howevertherewasno
significantdifferenceregardingclinicalorbio灢
chemicaldatabetweenSBPepisodeduetoGram灢
negativeorGram灢positivemicro灢organisms.
暋Thepresentstudyrevealedthat,31.65 % of
culturesweresensitivetolevofloxacin,29.11%
weresensitiveto Cefotaxime,20.25 % were
sensitivetoamoxicillin灢clavulanicacid,18.99%
weresensitiveto Meropenem,17.72 % were
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sensitivetociprofloxacin,and15.19 % were
sensitivetoceftazidime.Ontheotherhand,an灢
tibioticresistantratestociprofloxacinwere25.
32%,24.05 %toceftazidimeand21.52 %to
cefotaxime.

Table3暋Frequencyofisolatedorganismsinasceticfluidcul灢
turesof79specimenswithpositiveculture.

Category Organism Numberof
positivecultures

Percent
(%)

Gram灢veorganisms
(46,58.23%)

E.coli 40 50.63
K.pneumonia 4 5.06
K.oxytocca 1 1.27
P.mirabilis 1 1.27

Gram+veorganisms
(33,41.77%)

Staphaureus 26 32.91
Diplococci 3 3.80

DISCUSSION

Spontaneousbacterialperitonitis(SBP)isafre灢
quentandseverecomplicationofcirrhoticpa灢
tientswithascites,andcontinuestobeanimpor灢
tantsourceofmorbidityand mortality[9].The
prevalenceofSBPinunselected,hospitalized,
cirrhoticpatientswithasciteshasbeenreported
torangebetween10%and30%[10].Thisfigure
decreasetoonly3.6%inpatientswithuncom灢
plicatedascites(patientsadmittedonlyfortreat灢
mentofasciteswithparacentesis)[11].Inthis
study,theprevalenceofSBPwas25.06%.This
highprevalencemaybeduetopresenceofmany
riskfactorsfordevelopingofSBPas33.33%of
patientshadahistoryofpreviousepisode.Previ灢
ousstudiesrevealedthat,thecumulativerecur灢
rencerateofSBPat6monthis43%andwithin
oneyearoffollowupisapproximately70%and
even those recovering from an SBP episode
shouldbeconsideredpotentialcandidatesforliv灢
ertransplantationasthesurvivalexpectancyis
verypoor[11,12].
暋Another58.33% hadhistoryofinvasivema灢
neuvers;paracentesisin43.52% ,raptureum灢
bilicalherniain10.19 % andgastrointestinal
bleedingwithinjectionsclerotherapyorbanding
in14.81%.Cirrhoticpatientswithgastrointes灢
tinalbleedingareathigherriskforSBP.This
hasbeenattributedtotemporaryimpairmentin
reticulo灢endothelialsystemfunction,tobreachof
themucousmembranesthatusuallyfunctionas
barrierstobacterialentrancetothebody,andal灢
soto endoscopic proceduresin bleeding pa灢
tients[13,14].Thisriskincreaseifassociatedwith

hemorrhagicshockduetochangeinmucosalper灢
meability.
暋SymptomsandsignsofSBPmaybeinsidious
ornonspecific.Inaddition,clinicalpresentation
ofSBPdependsonthestageatwhichtheinfec灢
tionisdiagnosed.Intheearlystages,mostpa灢
tientsareasymptomatic.Asthediseaseprogres灢
ses,patientsshowsignsandsymptomsofperito灢
nealinfection[2].
暋Inthisstudy,feverandabdominalpainpres灢
entin25.93 %,30.56 % ofSBP patients.
Therewasnosignificantdifferencebetweenthem
andthosewithoutSBP.Ontheotherhand,the
frequencyofabdominalwallcelluliteswassignif灢
icantlyhigherinSBPpatients(P= 0.01).In灢
fectionisfrequentincirrhoticpatients,andthis
maybeattributedtoqualitativeneutrophileab灢
normalities,lowcomplementserumlevelsand
reticulo灢endothelialsystemsuppression[15],mo灢
reover,35%ofourpatientshadrefractoryasci灢
tesandanteriorwalledemawhichfacilitateab灢
dominalwallinfections.
暋Ultrasonographicexaminationofthepatients
revealedthat,16.67 % ofSBPpatientshada
characteristicmarkedasciteswithnumerousfine
hyper灢echoicinternalparticulates.Komatsudaet
al[16],reportedthat,thepresenceorabsenceof
echospotswithintheasciteshelpeddifferentiate
transudatefromexudateascites.
暋Alowconcentrationofasceticfluidproteinis
associatedwithanincreasedriskofSBPincir灢
rhoticpatientswithascites[17].Manystudiesof
cirrhoticpatientswithascitesfoundvariablesas灢
sociatedwithanincreasedriskofSBP,butonly
anasceticfluidproteinconcentrationlessthan1
g/dLshowedanindependentpredictivevalue[2],
andthisagreewithourfindingastherewassig灢
nificantdecreaseintotalasceticproteinlevelsin
SBPpatientsthanthatofnonSBP(P=0.003).
However,thisassociationmaybeattributedto
decreasedtheendogenousantimicrobialactivity
(opsonicactivity)ofhumanasceticfluidthathas
beenshowntocorrelatedirectlywiththeprotein
concentrationoftheasceticfluidandpatients
withdeficientopsonicactivityintheasceticfluid
havebeenshowntobepredisposedtoSBP[18,19].
暋SeventyfivepercentofSBPoccursinChild灢
PughclassC,andthismayexplainsthesignifi灢
cantlowerserumalbuminlevelsinSBPpatients
ofthisstudythannonSBPone(P=0.03),and
supportstheviewthatSBPismorecommonin
patientswithadvancedliverdisease[17].
暋Onadmission,serumcreatininelevelsinSBP
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patientsweresignificantlyhigherthannonSBP
group.However,patientswithSBPdevelopse灢
vereimpairmentofcirculatoryfunctionleading
tomulti灢organfailure[11],andcantriggeranum灢
berofcomplicationsuchashepaticencephalopa灢
thyandrenalfailure,andthelatterisprobably
thestrongestindependentpredictorofdeathina
studybyFolloetal[20],on252consecutiveepi灢
sodesofSBP,the mortalityrate was100 %
whenassociated withprogressiverenalimpair灢
ment,31 % whenassociatedwithsteadyrenal
impairment,andonly7%inthosewithoutrenal
impairment.
暋Fourty灢nine(45.37%)episodesofSBPwere
detectedbytheconventionalculturecomparedto
79(73.15%)bymodifiedtechniquewithasig灢
nificantPvalue<0.001.Theseresultsarenear
tothatreportedby[21]whohadgot93%positivi灢
tybythemodifiedtechniqueversus57%bythe
conventionaltechnique.Bobadillaetal[22],had
reportedaculturepositivityof81%bythemod灢
ifiedtechniquecomparedto52%bytheconven灢
tionaltechnique,whileAgarwaletal[23],repor灢
ted35.7%casesofSBPdetectedbytheconven灢
tionalculturecomparedto78.5% bythemodi灢
fiedtechniqueofculturingasceticfluidinblood
culturebottles.Inpatients withSBP,studies
basedonquantitativeculturesofasceticfluid
haveshownamedianbacterialconcentrationof
oneorganism (onebacterium)permilliliterof
asceticfluid[24].Thislowconcentrationexplains
thelowsensitivityofconventionalculturetech灢
niquesfordetectionoftheresponsiblemicroor灢
ganism,anditexplainsthelow sensitivityof
Gram灢stainingforSBP (approximately10 %),
whilethemodifiedtechniquehasagreaterproba灢
bilityofdetectingmicroorganismsasittreatsas灢
ceticfluidasifitwasblood,andhence,cande灢
tectaverylow concentration of microorgan灢
isms[23].
暋Bacteriaisolatedfromtheasceticfluidinpa灢
tientswithSBPareusuallythoseofthenormal
intestinalflorawithaerobicGram灢negativebacilli
beingresponsibleformorethan60 % ofallca灢
ses.Escherichiacoliaccountsfornearlyhalfof
thesecases,followedbyKlebsiellaspeciesand
othergramnegativebacteria[15,25].Inearlystudy
by Wilcoxand Dismukes[26],Escherichiacoli
wasresponsiblefor45% ofcasesandStaphylo灢
coccusaureusfor12%ofcaseswhileRunyon[27]

demonstratedEscherichiacoliin27.3%ofcases
ofSBPandStaphylococcusaureusin6.8%.In灢
creasedfrequencyoftheSBPepisodesdueto

Gram灢positivebacteriahasbeenascertainedby
manyrecentstudies[6,8,28,29].Thisstudyconfirms
theresultsofthesestudiesinourlocalityas
Gram灢negativebacteriawerethecauseofSBPin
46(58.23%)episodeswhileGram灢positivebac灢
teria weretheisolatedorganismsin33cases
(41.77%).EscherichiacoliandStaphylococcus
aureuswerethemostcommonlydetectedorgan灢
ismsin40 (50.63%)and26 (32.91 %)cases
respectively.
暋Inadditiontothesedata,thehigherincidence
ofStaphylococcusaureusinourstudymaybeat灢
tributedtothepasthistoryofmanyinvasivema灢
neuvers;injectionscelero灢therapy,bandligation
andparacentesiswhichfavorinfectionwithGram
positiveorganisms.However,patientswithlow
asceticfluidproteinlevelshadmorethan5fold
increasedrisktodevelopSBPepisodeswithposi灢
tiveculturesonregressionanalysis.
暋Thehighratesofmicrobialresistancearein
accordancewithmanystudiesthatdocumentan
increaseinthefrequencyofmultipleantibiotic
resistantbacteria.Singhetal[7],detectedin灢
creasedfrequencytomultipleantibioticresistant
from8.3%to38.5% ,whileParkandhiscol灢
league[8]observedincreasingantibioticresistance
ratestocefotaximefrom5.4%to14.8% ,and
tociprofloxacinfrom4.3%to28.4%,withi灢
solationofmethicillin灢resistantstaphylococcusin
28%andvancomycin灢resistantEnterococciin31
%ofresistantcases.Thismaybeduetotheex灢
tensiveuseofquinilones,andinparticular,to
theemploymentofnorfloxacinforSBPprophy灢
laxisandtheroutineuseofcefotaximeasanini灢
tialempiricaltherapy.Thisempiricalwideuseof
cefotaximeleadsto44%treatmentfailurerates
oftheinitialtherapyinastudybyAngeloniet
al[30]andhiscolleagueswhoisolatedaresistant
stainscapableofdegradingtheexpanded灢spec灢
trumcephalosporinsasextendedspectrum beta
lactamaseproducing Escherichiacoli (ESPL灢
positiveEcoli),Enterobacterandenterococcus.
暋Inconclusion,SBPwasandstillafrequentse灢
riouscomplicationofcirrhoticascites.Previous
SBPepisode,low asciticfluidproteinlevels,
highserum creatinineandlow serum albumin
levelsaresignificantpredictorsofSBP.Beside
cytologicalandbiochemicalexamination,culture
ofasciticfluidinbloodculturebottlesatbedside
increasesthesensitivityofSBP detectionand
mustbearoutineineveryhospitalizedpatient
withcirrhoticascites.Gram灢negativeorganisms
stilltheprevalentmicroorganismscausingSBP
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butthereisasignificantrecentincreaseinGram灢
positivepathogenwithemergenceofmultidrug
resistanceespeciallyforciprofloxacin,Ceftazi灢
dimeandcefotaxime.Theserecentchangesmay
haveanimpactonguidelinesfor management
andtreatmentofSBPinourlocality.
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