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5 a commondnical pobem that ooours

in paents wih endstage rema dsease treated
by perioneal dayss  (PD). Alhough the incidence
o petioniis vaies fom ceer © centr, Shce the
1980s it has progressively decdined, and dwing the
pastdecadeapproximatelyl episodeevery24 pa-
tient-reatment-months was routinely obsenved. In
some centers,  lepsode  every 60 patienttreatment
months has been achieved, in large pat because of
exceptional paent education, as wel as new cor+
nectorandcathetertechnologies. Themorerecent
introduction of automated  peritoneal dayss  (APD)
hasalsocontributedtothegrowthofPD, butthis
techniqueisalsocomplicated by episodes of
petrs

Thedevelopmentofdisconnectsystemshashad
animpotant  efed onowa redudon o te ind
dence of peritoniis episodes,  particuiarly those due
to skin ogansms. Avaiely of micro-organisms may
cause PD petitonits. Grampositive ogansms,  par
ticularly Sgoyboocs  aues ad S eodernidls ,
have been the most frequent pathogens. However, in
redudon  n te inddence o gamyposive saphyio-
Theabove-mentionedauthorsaremembersoftheAdHoc
Advisory Committee on Peritonitis Managementofthe

nemiordl Sodely for Peiored  Dabss  (SPD)
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tional proportions (see

coccus  peitonits, the relative incdence  of gam-
Manydifferentantimicrobialagentshavebeen

wsed O teat  PDperionits. Asn te past, te aur

rent Commitee reviewed experiences repoted in the

literatureandformulatedrecommendationsbased

upon these assessments. Over the years, avaiely of

differentregimenshavebeenproposedbasedupon

these eqeiences.  Antbaics hae been adminstered

intgpationedly P o naensy N, o ady,

and a number of different dosing regimens have been

utiized. Unfortunately, no singe regmen has been
showninappropriateclinicaltrialstobemost
ekads

Adiagnosic  and therapeutic approach to the pa
tent wih presumpive  PD peritoniis was published
in1987andrevisedin1989,1993,and1996.These
latterrecommendationscontainedanumberofnew
recommendations  based upon intermittent dosing. In
addition, the recent emergence of vancomycn resis-
tance has ceated a therapeutc diemma of intema-
Recommenaations for
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Peeiy e Soead of Vaomon Resstrce |, in
Suggested Reading).  Asaresut,  maor  modifications
toourrecommendationswereproposedin1996.As

in paent popuaions  maynecessitate  modification
of these recommendations.  Importanty, it s recog
nzed tet tee ae dncd siuations n whch van+
comycinistheappropriateantibiotictobeused;
however,thecommitteestilrecommendsthatrou-

e and prophylacic use of this antimicobia agent
be avoded

Wedonotsuggestthattherecommendationsout-
ihed nh s repot repeset te oy acopidde ways
to manage PDpatients  wih  pevitonitis. Nonetheless,
the pupose of tis document is o present  a system
aic approach refleciing achanging microbial e
ronment and the emergence of new antibiotics.

In addion 1o these thergpeuic recommendations,
an important  clinical management tool  has been the
development and utiization of techniques in each
center for moniting e inddence of pevitonitis,
exdsie infecions ES), ad e infecions n
the PD population. This  epidemiological approach
shoud alow progam directors to assess whether a
change n te frequency and inddence  of perioniis
has occured in ther  patient  popuiation, and thus
o povide anindex of quaty of cae Atenion
changng micobal bogams withn  aceter s aso
ofmajorimportanceinthesettingofincreasing
prevalence  of vancomycnesstant staphylocoocus
andenterococcusorganisms. Finally, thisyear
2000 Updateisfocusedontheadultpopulation;
separatepediatricrecommendationswillbepub-

Bed By t5 e

CLINICAL PRESENTATION

Dagoss  of Peionis n Comivous  Ambuatry
A FPaiarrss  In paiens  wih doudy fud and/
or abdominal pan andor fever, asampe of the ap-
popee (e, >4hous dne tme) deysae e
entshouldbeobtainedforlaboratoryevaluation
indudng acad oout wih differenta, Gram s,
ad ciure  (Tabe 1) Aneevated daysae count o
whitebloodcells(WBC)ofmorethan100/mm 8,0f
whichatleast50%arepolymorphonuclearneutro-
phis (PVN), s suppotve of the dagoss of mico
bialinducedperitonitis,andcalisforimmediate
initiaion of antimicrobial therapy. N asymptomatic
patents wih only doudy fud, it is reasondbe o
deby niiion dtegy ul te ek o te oo
oount,  diffierential, and Gramsan are avaidde, as
long as these studes can be pefomed  expediiously
(e, whn 2-3hous) F tee B moimeae h te
peritoneal WBCourt, the differental does nat show
apredominancecfPMN,andnobacteriaareseenon

ADULT PD-RELATED PERITONITIS TREATMENT

Gramsain, immedae tespy s naot indicaied Simk
by, f more than 10%0of peritoneal keukooytes are
easinophis and the Gramstain is negative, immed-
ate aniimicrobial therqpy s usualy  unnecessary.

Patients wih doudy fud accompanied by abdomk
nal pain andlor fever require  prompt iniiation of
emc  teayy (Taoe2). Nether  the diferentd nor
themagnitudeoftheWBCelevationhasbeenshown
to be helpl in predicting the causatve  organism.
Thereissomeevidencethatperitonitiscausedby
Sauweus o gamnegative  badl may be accompa-
niedbymoreseveresymptomsthananinfection
caused by coagulasenegative staphylococd. However,
ateing te empiic teapy based onthe seveity  of
symptomsorthedialysatecellcountisnotrecom-
mended. AGamsain is posive  in 9%— 40%0of per
tonls  episodes  and, when posiive, s predicive of
eventualcultureresultsinapproximately85%oof
cases. AGamdan s patodaly wel n the ealy
frecogniion o fugd peionis. Qiue o daysae
efiuent  shoud aways be peformed pior o iniia
fon of antbioic therapy, but teatment shoud not
be delyed whie waiing for aiure resus.

Daguss o Peionis h APDFaiertss Palients
on various foms of APDrequire a modfied approach
to dagnoss and treatment  of pevionits. These pa
fels meoeve apeiod o cosecive, rekively shat
exchangesduringthenight(noctumalexchanges),
and may have only a patal exchange or a dy abdo-
menduringtheday(daytimeexchanges).

Degosic diela for  peiionis were esiabished
basedonclinicalexperiencewithCAPDpatients
whose dwel  tmes were 4— 6hours  in duration.  Conr
cems have been raised that the shoter dwel times
of APDpaterts wih suspected petitoniis coud re-
sut in misleadingly low diaysate  cel counts and
fsdy  negatve  cultures. In  pedatic patents, 0%
of whomare treated wih APD, this has not been the
case. For more than a decade, CAPDperitoniis dag-
successfully appied 1t the management of pediatiic
paients receMng  APD, wih ony minor  modifications
(see Kuzon a@a ., 1995). The folowing  recommenda
tons are based on this peditic expeience and may
proveusefulinthemanagementofadultsonAPD.

TABLE 1
Iniial Cincal  Bvalaion of Paient wih Suspeced
Peioneal  DialyssRelaed Perioniis

Symptoms:cloudyfluidandabdominalpain
Do cddl oout and diferental

Gram stain  and cuture  on initial
Initiate empiic  therapy

Choce of fnd thergpy shoud aways be quided by ant
b sdies

drainage
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TABLE 2
Empiic  Iniial Therapy, for Peiioneal  DilyssRelted Peiionits, Stratiied for Resdud Uine Voume
Residual urine  output
Aribioic 100mL/day >100mL/day
Cefazoin  or cephalothin 1 dgeg od 20 mgkgBWibag,qd.
a
15mgkgBWibag,q.d.

Ceftazidime 1 gbeg od 20 mghkgBWibag,qd.
Gentamicin,  tobramycin,  netiimycin 06 mgkg BWhag, qd. Notrecommended
Amikacin 2 mgkgBWhbag,qd. Notrecommended
gd. =oncelday; BW= body weight
Pefitoniis dagnoss and teatment  dala in aduls on prompt  initiaion of antfungal therapy.  The finding

APDaregraduallyemerging.

Cloudy fud and abdominal pain remain the hal
mak of petioniis n APDiesied patiens.  Oocason
ay, te nd dan o te ‘fesid’ fud ta hes
been present in the abdomenal day in paents  wih
onlypartialordrydiumalexchangeswillappear
cloudyintheabsenceofperitonitis. TheWBCmay
exceed100/mm 3 butmononudearcelispredominate
and abdominal pain is not present  More importart,
h te absene of nedon  te hidly doudy dialy-

f doudy fud andor abdomd pan, ado fewer
iSare obseved at any pont in the daly APDteat
ment ode, the paiet shoud noy te ddyss o
ter immedately for futher  specic  instuctions,
indudng  dinical evaluation. Asampe o dalysae
effitent  shoud be ddaned for ol count, differen
e, Gramdan, and clue, as wih CAPDpatients.
f te id &5 vay wubd te nid sae 5 9
cent for sudy, regadess o te lengh of te dnd
tme that produced it In eguvocal  cases, of in pa
ients with systemic or abdominal symptoms in whom
dialysate  appears t be dear, asecond exchange is
paformed wih adwel tme of a keast 2hous.  Obw
ously, dinica judgment shoud guide iniiation of
therapy. Using tis technigue, the inddence of cuk
turenegative peritoniis has remained  approximately
20%, smiar to that repoted in CAPDpatients.

Chea iy o e GanSair I, on iniial
evaluation, the Gramstan reveas a gramposiive
ogansm, thepgy wih ashge anboic wih  adv
ty aganst gramyposiive ogansms shoud be ini-
ated. However, identification of asnge speces by
Gramstaindoesnotpreciudethepresenceofother
species present N lesser  concentrations. Thus, the
Gramstain resuts  must be considered  preliminary.
In rare cases, the Gamsan mayindcae  gamega
tve omgansms, and the sdedion  of an animicobal
agent with activity aganst gramnegative  bacteria
is appropriate. The Gramstain  mayalso be useful in
reveaing the presence of yeast, and thus alow for
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ofgram+positivecocciandgram-negativerodsto-

geher suggess e posshily o apefoaed  abdomi
nalviscous,andpromptsurgicalevaluationis

warranted.

Unfortunately,onmanyoccasionstheGramstain
5 unavaiabie, Oclyed, or negave for any spedic
ogansms. Empiic tepy s indcaed n these oo
dions (Tabesl a2 There ae somedncd dues
tet maybehddl  Thee 5 asgt S ket
hood that the causative pathogen wil be the sameas
te most recet  infecion. f te et s & neded
wih pseudomonas or S awews when peritonitis pre-
sas, thee s ahgh probebily thet the periontis
5 caused by e sameoagansm. If te paiet s haw
ing fequert peioniis epsodes, ten rEgpe o re
aurence  wih the same oganism is  likely.

t is recognzed that many patients treated with
PDreside in locatons that are remote from medical
fadiies, and thus maynat be seen expediiously o
lowing the onset of symptoms. In addion, these PD
paients maynot have immediately available  micro-
bal and laboratory  diagnostic  senices. Since most
expets agree that prompt iniiation of therapy for
petioniis 5 aica, t 5 necesssay tat te paient
reportsymptomatologytothecenterimmediately.

Prompt  iniaion of therapy by these patients remoe
fom te centr i of dovious impotance  and requires
the avabhly o animaddiss n te ppies home
This approach has been broadly accepted by medical
care provides woddwide and has demonstrated  eff
cacy. Instucions for the repotng  of symplomato-
ogy and the utization of home anfimicrobial therapy
shoud be consdered pat of PDpatient  taining.

INITIATION OF THERAPY

In te past few years, te inceasng pevdence o
vancomycin-resistantmicro-organismshashbeen
noed.  Iniialy, vanoomyon  ressiance was cortined
D eerocood soated flom paiens whowere ait
cay 1 n nesve cae uis I has subsequenty
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been documented that simlar  oganisms ooud be iso-
bied fom paens whohad chronic  inesses  treaied
bged hospiad  says  Inemationdly, te pevdence
of vancomycirHesistant ogansms has dramatically

hceased ad ths hoease  hes been particuialy e
dent in larger  universiy hospitals ~ where up to 14%
o enerococd . may be ressiant Vanoomyon  resistance

hes been assodaied wih ressance o oher  penid

ins  and aminoglycosides, thus presering  a treament
diemma, snce manyof the secondine  antimicrobial

agentsthatcouldbeusedhavenotbeenprovenin

therapeutic trials. Ths change in vancomycn sensk
tivity has prompted a number of wordwide agencies
to discourage roune use of vancomycin for  prophy-
s, for empiic therpy, o for od use for Cos
mm  difae enteroooits. The mgor concem  is
that the vancomycintesistance gene is transmitted

to staphylocoocal strains, ceating  an issue  of maor
epdemidogcal impoiancee. Whie ageat ded of oo

cem has been rased about vancomycn, it is sl an
impotant  antimicrobial opion.  Indeed, it is recom
mendedforuseinmethicilin-resistant S aureus

(MRSA) infecions ad in teament of infecions due
D belakbdamiessant ogalems, aswd asin teat
ment for  nledions n paens ta hae seious gam
posiive  infections and that are alergic to other
agets, adin te tesmet o Cdie enieroock
s tat does nat respond to metronidazoe.

INITIAL EMPIRIC ANTIBIOTIC SELECTION

f te efluent sedment Gamsiain  suggess gam
posiive  bacteria,  a gamnegaive  omganism, o is
unavaisble, oeyed, o negave for any spedic o
gansms, empiic therapy is indcated  (Table2). To
prevent routne use of vancomycin  and thus prevent
emergence of ressant  organisms, it s recommended
that a first-generation cephalosporin, for example,
ofozon o cepreiohn (1g day n te bng dwel),
in combination  wih ceflezidime  be initiated. These
antioiotics can be mxed in the samedaysae  bag as
ether loadng o mainenance doses, wihout  signif
cat bs o boeoMy. Tredse r e 5 10g
(Tetk3)

Asinge  antibioic for  iniial treatment  needs
efficacyforcoagulase-negativestaphylococcus,

Sasms |, gamegive  Gdbanoaceae , and rea
su’etieeli&aw for pseuwdomones. N addiion, t neeks
b hae amrasoebe haflie for onceperday ey
and dlinically proven efficacy. The 1996 Recommen-
dafons imoved the use of acombnaion of afist

generaion  cephalosporin and an aminoglycoside. The
need to avod rouine use of aminoglycoside — arises
fom the concem O preseve resdual  renal  funcion,

ADULT PD-RELATED PERITONITIS TREATMENT

which 5 an independent  predcdor  of paiet suwval
There is good evidence showing a more rapd loss of
residualrenalfunctioninpatientsreceiving
aminoglyoosioes, een for shat peiods  FAstgenea
tioncephalosporinsdonotadequiatelycoverMRSA.

Alematives o ocfezadme (@ paties wh are
sdua uire wiume of <100mlday) maybe oefazain

o ophaohink n combnaion wih  an aminoglycoside,

or dindamycin, or vancomyan in that oder of pref
eene  (Tabe3d)

Ths srategy s consset  wih the desie o pre

senve vaomydn for tue  mehidinessant agan
isms.Ceftazidimewasselectedasempirictherapy

becarse of s adviy aganst  boh gamyposiive ad
gram-negativeorganisms.

Newinsights  into  the phammacodynamic  principles
goveming the actvity of ceftazidime have led 0 a
sihge daly-dose  regimen, which has the advantage
of ease of use by paient and saff, both in hospia
andathome.

f gentamidn, tbramycn, o neimyon  ae used,
they ae dosed a 06mgkg body wegt in only lex
change per day. Amkacn is dosed at 20mgkg body
weght, aso in ony lexchange per day (Tabe2).

Gansan Reeas Yeax [ yeast s seen on Gam
be initated. Athough the mainslay of therapy n the
past has been amphotericinB, its toxcy has fre-
quenty preduded is effective use. Bpeience  wih
the newer imidazolesfriazoes and flucytosine sug-
gestthattheseagentsarewelltoleratedand
ekas

MODIFICATION OF TREATMENT REGIMEN ONCE
CULTURE AND SENSITIVITY RESULTS ARE KNOWN

Gram-FositveMicro-Oganisms Cultreal Within
24— 48hous dfier the appopiae  cuue  of daly-
sate flud, 70%— 90%of these samples yield a spe
dic mooomgansm  (Tebed). ff the ogansm ks an
enterococcus,thefirst-generationcephalosporin
(cephalohin o celazan) ad odfezdme  ae repboed
with - ampicilin, 125mgL in each exchange, another
antibiotic such as an aminoglycoside  may be added,
f recessay, besed on serdiy. Afador 1 oconsder
indecidingwhetherornottocontinuetheamino-
stk s e eoogin et ahgh ampdn bd
wil  be acheved at the ste of infecion using this
regimen.

As previously  discussed,  weurge restraint in im-
mediately  utiizing vancomyan  for enterococd with
ot cosceing d e implcatios. She  eeoooad
ae fequely  deved fom te gestonesid tad,
intra-abdominal pathology must be consdered.  More-
oer, cae shoud be exetised in evauaing te dr
alysateculturesinceothermorefastidiousand
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TABLE 3
AntibioticDosingRecommendationsforCAPD(Only)PatientsWithandWithoutResidualRenalFunction a
CAPDintermittent dosing  (once/day) CAPD contnuous dosing (per liter  exchange)
Drug Anuric Nonanuric Anuric Nonanuric
Aminoglycosides
Amikacin 2 mgkg hoeese  d MD 24 mg Inoease d
Gentamicin 0.6mgkg dosesby25% MD 8 mg MD by 25%
Netimicin 0.6mgkg MD 8 mg
Tobramycin 06mgkg MD 8 mg
Cephalosporins AllLDsameasanuric
Cefazain 15  mgkg 20mg/kg LD 500mg,MD125mg MD increaseby25%
Cephalothin 15 mgkg N D LD 500mg,MD 125mg MD, ND
Cephradine 15mgkg N D LD  500mg,MD125mg MD, ND
Cephalexin 500 mgpo, qid N D As  intermitient MD, ND
Cefuroxime 400 mgpoNV, qd N D LD 200mg,MD100-200mg MD, ND
Ceftazidime 1000-1500mg N D LD 250mg,MD125mg MD, ND
Cefizoxime 1000mg N D LD250mg,MD125mg MD, ND
Peds AllLDsameasanuric
Pperadn 4000 mglV, bid N D LD4g IV,MD250mg MD, ND
Ampdin 20500 mgpo,  hid N D MD 125 or 250-500 mgpo, bid. MD, ND
Ddoedn 250-500 mgpo, qid N D 20500 mgpo, qid MD, ND
Oxadin N D N D MD 125mg MD, ND
Neidh N D No change MD 125 mg MD,nochange
Amoxdin N D N D LD  250-500mg,MD50mg MD, ND
Penidin G N D N D LD50000U,MD25 000U MD, ND
Quinolones
Ciprofloxacn 500 mgpo, bid N D LD50 mg, MD 25mg N D
Ofloxacn 400 mgpo, then 200 mgpo, qd N D As  intermitent N D
Others
Vancomycin 15-30mgkga.5-7d Increasedosesby25% MD 30-50mg/L Increase MDby 25%
Telooplanin 40 mglP, bid N D LD 400mg,MD40mg P N D
Aztreonam N D N D LD 1000mg, MD 250mg N D
Clindamycin N D N D LD 300mg,MD150mg N D
Metronidazole 290 mgpo,  hid N D As  inermitent N D
Rifampin 300 mgpo, bid N D As  intermitent N D
Antifungals AllLDsameasanuric
Amphotericin N A N A MD 1.5mg N A
Fucytosine 2 glD ten 1gqd, po N D As  intermitent N D
Huconazole 200mgq.d. N D As intermittent N D
lraconazoe 100mgg.12hr 100mgg.12hr 100mgg.12hr 100mgg.12hr
Anttuberculars | songad 300 mgpo, qd. N D As  intermitent N D
+ifampn 600 mgpo, qd.
+pypaznamde 15 gpo, qd
+pyridoxine100mg/d
Combinations AllLDsameasanuric
Ampiclin/sulbactam 2ggl2 hr N D LD 1000mg,MD100mg N D
Trimeth/sufamethox 3201600 mgpo, 0l-2 days N D LD 320/1600mgp.0.,MD80/400mgp.o. N D
MD= maintenance dose; LD= loadng dose; ND=no data; po.= o, qid= four tfmes per day; V= inravenous, gd.= once per day;

bid= woe per day, IP= niapeionesly, NA= nat appicable.

CAPDpaﬂeMresdualmnalmmnmaquummeaseddosesmmmﬁequemdosrg especiallywhenusingintermitt ent
regmens.  For pendiins: ‘No change” s for those predominanty  hepaticaly melaboized,  or hepaticaly meiboized ad redly  excreted,

‘ND” means no data, but these are predominanty  renaly exceted, therefore  probably anincease in dose by 25%is wamanted;,  ‘NA'=  not
applicable, that s, drug is exensiely meiaboized  and therefore  there  shouid  be no difference in dosing between anuic and nonanuric
patients. Anuric= <100 mLurne24  hours; nonanuic=  >100mL224 hours. These data for CAPDonly.

a The route of administration is IP unless othenvise  specified. The pharmacokinetic data and proposed dosage regimens presented  here

are based on published literature reviewed lhrough January 2000, or established clinical practice. There is no evidence that mixing
difierent anibioics n dayss fud (ecept for aminogyoosides and penidins) 5 deeious o te dugs o patiens. Donat use te
samesyinge  © mix antbiotics.

bThis is in each bag x 7 days, ten in 2bagsdayx 7days, and then in lbagdayx 7 days.
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TABLE 4
Treament Strateges  After  Identification of GramPosiive  Organism on Culure
Othergram-positiveorganism
Enterococcus SphylococausaureLs (Coagulasenegative staphylococcus)
At 24 to 48 hours
Stop  cephalosporins Stop cefezidme  or aminoglycoside  Stop cefezidme  or aminoglycoside
St ampicilin 125 mglbag Continuecephalosporin Continuecephalosporin
Consideraddingaminoglycoside Addrifampin600mg/day,oral
f ampdintessan, sat If MRSA  startvancomycin if MRSEand dlinically not
vancomycinorclindamycin or dindamyain responding, start  vancomycin
f VRE, consder  quinupristindalfoprisin or cindamycin
Duraton  of therapy
14days 21days 14days
At96hours

f no impoement,  reculure ad eauae for exdste

o el infection, catheter  colonization, €.

Choce of nd  tempy shoud aweys be quded by anbioic  sensiviies.

VRE=vancomycin-resistantenterococcus; MRSA=methicillin-resistant
enterooooaLs.

slow-growing organismsfromthe bowelmaybe
pesat in conundion wih the enterocood.

f the ogansm s S avas, the frt  dedson s
besed nis sy o mehdn f t B sasive
o methidlin, the firstgeneration cephdlospain  is
oonnued  and the cefiazidme shoud  be discontinued.

Snce 24— 48hous Wi have éapsed since  iniix
ton of terapy, the dinican can judge whether the
empric  regmen is woking.  If the dinical response
i5 less than desred, rfampn 600mgday oy (n
snge o spit dose) can be added o the IP-adminis-
ered  figeneraion cephalospoin. f tee 5 MRSA
flampn  shoud be added as above, and te fisktgen+
eration cephalosporin should be changedto
clindamycinorvancomycin.Vancomycinmaybead-
ministered2 g(30 mg/kgbodyweight)IPevery
7days. Ths dose shoud be modied for smaler  inde
vduas and refled adose based on body weght  More-
over,inthepresenceofresidualrenalfunction
G500mlday uine oupd) adesig nend o emy
S5days s appropriate. Teioopianin, where avaiable,
can be used in adose of 15mgkg body weight every
5- 7days.

ff the omganism is identfied
ogansm oher than enterococcus o Saves |, oefe
azidimeshouldbediscontinued. Szaoﬁylowccus
el s the most frequenty  identiied ogan-
En n ths dation Perioniis caused by coeguese
negativestaphylococcithatare resistant’to
frstgeneration cephalosparin maynat resove.  How
ee, f thee s adear response O empic therapy

(cefazolin or cephalothin), connued  therapy  with
ether  anhioic dore B gopropiae. In s seting
of methidlinresisiant S eovemils not respond

Sauwreus ;MRSE=methicilin-resistant

ing to therapy, consideration shoud be gven to use
of dndamyan o vancomycn.  Also, f dear impove
ment is not obsenved wihin - 48hours, o f te cur-
rent  pertoniis epsode B areamence o arelgpse,

swichng to an aemative agent such as dndamycin

or vancomycn is wananted.

Qutires  Megaie:  Occasonadly  (ess  than 20%),
aires maybe negave for avaiely o edncd o
dncal reesos. Bpeiece wold indeae ta, Fote
paient s dnicaly impoving, e frstgeneration
cephalosporin should be continued and the
ceftazidimediscontinued(Table5). Durationof
therapy should be 2weeks. I, onthe oher hand, no
clinical improvement  occurs  within®+ 96hours,  repeat
evauaion s mandatory with consideration of myco-
beceia o fug, ad caheler repacemet o remova
should be contemplated.

Gram- Negam/e/l///cr&O/yanﬁmsC‘u/lwed Ifa

ofezdme met bequded by W0 ey (=53
g f te cdre rrepot revweds muide  gamega
tiveorganisms, tisimperativetoconsiderthe

posshity o inraabdomingl pathdogy,  necessiat-
ng sugedl  expoaion  (Tabed)

Ih addion, | aerdoc bedeia  ae obted, e
ther aone or in combinaton with oter gramnega-
tve omgansms, Sefious  consderation shoud be gven
o sugcad  ntenvenion because of the lkeihood of
bowel - perforation. In ths sefing,  metronidazoe, n
combinationwithceftazidimeoranaminoglycoside
in the recommended doses, is the therapy of choice.
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TABLE 5
Treament Stategies  ff  Peritoneal Diaysis  Fuid Cutures Are Negatve at 24 to 48 Hours or Not Performed
Continue  initial therapy Duration  of therapy
ff cinical improvement Disconinue  ceftazidme  or aminoglycoside
Continuecephalosporin 14days
f no dinical improvement  at 96 hours Repeat cel oount, Gramstain, and culure
f ciue posive, adust  therapy  accodingy 14 days

14 days

TABLE 6
TreatmentRecommendationsifaGram-NegativeOrganismisidentifiedonCultureat24to48hours

Duration
of therapy

Singlegram-negativeorganism Adst  antioics

D sersiMy 14 days

<100mLurine,aminoglycoside
> 100 mLurine, ceftazidime

Pseudomonas/stenotrophomonas

o pperadin

Continueceftazidimeandadd
< 100 mLurine,  aminoglycoside

>100 mLuine, dprofoxaon
4gN g12 hous

21days
(see Empiic  Therapy, Table2)
500 mg, po. hid

orsulfamethoxazoleftrimethoprim1-2DS/day
oraztreonamioad1g/L;maintenancedose250mg/LIPbag

Muliplegram-negativesand/oranaerobes  Continue

cefazolin
metronidazoke, 500 mgg8 hous, po,

and ceftazidime  and add
V, o recaly

21days

f no change n dnca saus, oconsder sugcd  nevertion

NV = inravenously; DS= doube  strength;

Metondezoe b adminseed NV, oaly, o recaly,
in adose of 500mg every 8hours.

Shoud the isdate  be a pseudomonad (g, A
moes agesa ), ofeadme s ooued. Ao, an
agent wih  aciy against the isoaled  omansm  de
termined by /7uo sensitvity tesing should be
added.  Piperadiin, cprofioxacin (see Treament of
Exit-Site Infections, below), azreonam, an amino-
gyoosde, o sufamethoxazoetimethopim are pos
siblecandidatestocombinewiththeceftazidime
(Tebk6). At et o anboics wh adly ap=
pseudomonadswillbenecessaryforcure. Should
pieradin ke preferred, i dee B 49 ey 12hous
IV in aduts. This dose is also appropriate  for APD
petients. Pseudomonal  petioniis s etemey difi
ak b are patodaly whenit develgps as the oo
sequenceofacatheter-relatedinfection. These
organismsareknowntoprotectthemselveswitha
bioim  that makes effecive antimicrobial penetra-
ion  diiok Thes n te sting o caheerebied
wihout caheer remod hes alow kehood o tea
peuic  Suocess.

The isdlation of a Sergiomoias speces,  Wwhie
playsensitivityonlytoafewantimicrobialagents

IP = intraperitonealy.
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(Tabe6). Infecion  wih tis ogansm type s gener
ay not as severe as wih pseudomonas, and is  usualy
not associated with an ESI. Therapy for pseudomonas/
stenotrophomonasperitonitisisrecommendedfor
3- 4dweeks | te paient s diicaly impoving. ~ The
consequences  of pesistert gamegative  peritonits,
particulary pseudomonas, on peritoneal membrane in-
gty ower the long tem ae pooly understood. How
ee, ¢t 5 tougt tet t cold ked D Ibss o peioned
tanspot  funcion.  Therefore,  consideration of ealy
catheter removal s impotant to presene  peritoneal
functionandtoavoidrepeatediong-termtreatment

At Towes: The inemitent dosig rec-
ommendationforaminoglycosides(@amikacin,tobra-
mycin,gentamicin,andnetiimycin)mayreducethe
ik o cooddy ad coder  toddly. Honever, some
Bk for schiody w reman epeddy | oteat
mentcoursesareextendedbeyond?2 —3 weeks, or
whenrepeatedcourses,forexample,forrelapsing
peritoniis, ae gven. Thus, poonged  teament  wih
these agents shoud be imited to the rare occasion
when no alemative, ks tic ages ae kdy D be
ebde

In intermittent dosing, diaysate  and serum con+
centrations depend on resdual renal  funciion. In pa
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tents wih resdual rend funcion whoare treated
with  intermittent vancomycin,  onceweekly  monitor-
ing of serum concentrations may be usefll o prevent
underdosing.Monitoringofaminoglycosideserum
concentrationsinCAPDperitonitisismaybeper-

fomed rouiney  for smiar  reasons.

Fua Ogansns Cultredr Many dinicians il
feel that catheter remova is indicaled — immediately
ater fung are identfied by Gamsiain or cuiure.
Asindicatedabove(inthesection,GramStainRe-
veas Yeast), recent expeiience  wih the newer imk
(027053 (270 53 ad Loise @y o i asdk
P sugpest tat tese agens mayaso be eficacously
admnsered (Tabe?). Athough  prospedive dinical
trialsofPD-relatedfungalperitoniiscomparing
amphoierionB o the midezoetiazoesfucyiosne
combinaions  have not been perfomed, a retrospec-
tve anayss of pubished daa suggests tis  latter
combnation s as eficacous as amphoierian B, par-
ticularly for nonflamentous fungi.  However, emer-
gence of resstance  to the imidazoles  has occurred,
thus raising some concems.  Where available, fungal
sersiMies soud beddaned |t 5 reesoebe et
sucoessl thergpy  shoud  be conrued for 4— Bweds
(Tabe7); honever, if dinical impovement  does not
ooccr afer 4— 7days o teapy, the caheler  shoud
be removed. Therapy wih these agents shoud be con+
andfluconazoledailyforanadditional 10 days

(Table7). Oral flucytosine has been wihdrawn  from
some makets (g, in Canada) and this wil influ-
ene bcd poook.

TREATMENT OF PERITONITIS IN APD PATIENTS

As in  CAPDpeitoniis, the maoity of APDper
tonis  episodes are caused by gramyosiive bacte-
. There have been somerepats  indicaiing a higher
inadence  of culturenegative o garegaive  per
tonitis in APD, but these differences were smal ad

ADULT PD-RELATED PERITONITIS TREATMENT

In many centers, duing  peitonits, APDpatients
arechangedtoaCAPDschedulebecausettisthen
easer 0 evae the dncd ocouxe Wiy Sandad
zed procedues for ddainng daysae  for o oount
and cuture  and sensivity. Futhermore,  the recom+
mendaions  for  antbioic treatment  are based mainy
on data obtained usng CAPDand limited  experience
in APDMankey ea ., 2000, JAmSoc Neovd ).

ff paents stay on APD, antbiotics can be gven
connuously o inermittently (See Tabe8).  Because
the bactericidal acion of aminoglycosides is dose
dependent,once-dailyadministrationofamino-
glycosidesisrecommended.Vancomycinandother
olyoopeptides can be gven  intermitently because of
theiruniquephamacokineticproperties. Withall
aher  aniiofcs, the dose n APDcan oy be extrapo-
latedfrompharmacokineticstudiesinCAPD,asno
such studes are avaldbe i APDpatients. Only one
study on the dinical outcome of peritonitis in APD
paiets  hes been pudished I s sudy, te esus
of oncedaly IP cefazoin and oral  ciprofloxacin as
empric therapy were considered  subopimal  (Trode
a a., 199 Atenion shoud begven D an adequee
dwel tme of a least 4hous t adlow absopion o
antoic apEs.

An interesting opion for teatment of perioniis
n APDpdiens 5 od adminstaion of anibioics.
However, here also phamacokinetic sudes are lade
ig adts mue o admingmaion can teefoe oy
berecommendedinuncomplicatedepisodesdueto
coagulase-negative Siaphylocood.

AswithCAPD,adjustmentsforAPDprescription
maybeneededinpatientswhoexperiencealtered

Urelraion ding epsdks of peionis

ASSESSMENT OF PATIENTS WHO FAIL TO
DEMONSTRATE CLINICAL IMPROVEMENT

Whn 48 hous o niaing theapy, most paiens
wih PD+elated  peritonis wil  show considerable

were not confrmed in oter studies.  Consequertly, clinicalimprovement. Occasionally,symptomsmay

te doe o e anioics n CAPDgess ao pesst  beyond 48— %Bhous. At Bhous, | paiens

toAPD. have nat shown definive dncal impovement, are
TABLE 7

TreatmentRecommendationsifYeastorOtherFungusldentifiedonGramStainorCulture

At 24 to 48 hours
Fucytosine
and
Fluconazole

f ogansm 5 ressan, oconsder  iraponozole
A 410 7 days

if dinical improvement,

if no dinical

Loading dose 2 g po;

20 mg po, o iEpeionesdy, cely

maintenance  dose 1 g po.

duraion of therapy 4-6 weeks
improvement, remove catheter and connue therapy for 7 days after catheter  removal
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TABLE 8
Dosing of Artbiotics, by IP Intermitent Route, in Automated PD(These data for APDonly)

Drug
Piperadin a 4000 mghV, bid.
Vancomycin 2 Loadingdose35mg/kg

Maintenancedose15mgkgIPg.d.
Cefazoin  ° 20mgkg gd, in fist or second ambuiatory  dwel
Tobramycin © Loadingdose1.5mgkgday1

Maintenance dose 05 mgkg qd, in frst  or second ambulatory — dwell
Huconazole 200mglP,q.24-48hr
IP = ntraperioneal; PD= perioneal dalyss; V = nravenaus, bid =tw tmes day, qd =ewy da.
Unless othewise  specified, IP doses to be added to the 1st ambulatory dwel afier the auomated exchanges.
a Unpublisheddata.

b J4mSocNeoftrol - 2000;11:1310-16.

eddn b esiE Spedicaly, o oouts Gam
san, ad clues shoud be repested  Antbioic re-
moval techniques maybe used in an atempt t©o max-
mze adue  yed

Amongthe paramount  clinical concems
withpersistentsymptomatologyisthepresenceof
intrarabdominal or gynecological pathology  requiing
sugcad  intervention, o the presence of uusua o
ganisms, such as mycobacteria, fung, or fastidious
omganisms.  Identification of these latler  oganisms
wl oten reque specd adue  edngues  and must
be coodinated  wih the micobidogy  laboratory.

In paents wih S asas infedions that hae nat

in patents

shown significant impovement,  the posshity of an
underlyingtunnelinfectionoranintra-abbdominal
abscess must be consdered.  Ulrasonography, o pos-

sbly computed tomography, maybe performed to as
s te pesence of an ook absoess. I addiion, n
the reevaluation o the patients medca  das,  te
antimicrobial regimen shouid be reassessed.  Patents
wih Sasmas peionis tesed wih afistgenea
fon oephaospoin D which rfampn  hes aeady  been
added, and that demonstate falure 0 dinicaly im-
poe shoud be reevaused Spediicaly, evalgtion
for anoook wrd iedon shoud be cosdered
a coaguiasenegative Saphylococous  (Saoermds )
has been cutured fom the diaysate  effiuert, and
te paiet hesfded D regod © te nd ey,
rifampinmayalsobeaddedinthedosesrecom-
mended. Alematively, in te seing o metadin
ressant  saphylooooos, vancomyan  shoud  be used.
ff aneerdbc baceia have been identfied by cu
e, and the paient has not improved dinicaly by
%hours, the catheter should be removed, surgical
exploration considered, the antibiotic regimen re-
evaluated,andtherapyshouldbecontinuediVfor
5-7 addiondl das aer caher remod S,
if more than one grantegaive  organism, other  than
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is waranted and IV antbiotcs should be continued
for 5-7days.  |In tose paiens  wih aeedbc  bece
riaorgram-negative organisms, exclusive of
pseudomonas, the posshiity of an intra-abdominal
process  hecessitating sugical  exploration shoud be
considered.  Fnaly, if pseudomonas has been ident
fed and, the paent has faled to demonstate any
significant dnical impovement wihn 48— 72hous
afer  inifating therapy, the catheter shoud be re
moved.Asdescribedabove, twoantibioticswith
antpseudomonal  activity shoud be confnued IV for
a keast 5- 7days. The suggesed duation  of anibk
otictherapyafterremovalofthecathetermaybe
modiied,  depending upon the dinical course.  There
are no studies  estabishing the appropiate duration
of animicrobial theapy folowing  cahetr removal
f tegy for ugd peiois wes hidly s
tued but no dinical improvement  has been seen, the
caheer shoud beremowed Fdly, o those paiens
in whomthe original cutres  were negatve, and who
are sl demonstating  persistence  of symptomato-
ogy a 9%hous, the catheter shoud be removed and
cutured,  and V antfungal agerts shoud be conti+
ued for 5-7days.

DURATION OF ANTIBIOTIC THERAPY

conducted tids o
In dnical practice,
5 deemined manly by dni
cd resose Afer  te infiaion o antboic treat:
ment, clinical improvement  should be present  in the
fist 72hours. In patents in whoma change in the
antibioticregimenhasbeenmade,anadditional
72hous Wl  be needed 10 assess dinical response.
FPaterrs  Demonstatiy Gliical iImprovermert |In
pateris  wih  gamyposive petionis ad n paiens
wih  cdurenegaive perionis, antioic freaimernt
shoud be connued for at keast 1week afier a dear

There have been no carefully
defire te lengh of treament
te lengh of teament
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diaysate  (<100leukocytesimm %) and negative  cuk
tureshavebeenobtained. Thismeansthat 10 —

l4days ae usudly adequate for teatment  of perio-
nis n uconpicaied  epsodes  due D coagulseega
tive staphylococci. Inpatientswith S aureus
peritonis, the infecion 5 uay moe saere then
in oher gramyposiive epsodes.  Therefore,  a 3week
freatment is recommended for these episodes.

In paerts wih an uncomplicated  peitoniis epr
sode due to asinge gramnegaive  micro-organism,
teament  wih an efiecive antbioic agent for about
2ldays is usualy adequate. Therapy for pseudomo-
nas/stenatrophomonas shoud be at least 2ldays in
duration

Inpatientswithmultiplegram-negativemicro-
oganisms, a high relapserate is commoneven with
adequate  antioiotic therapy.  Therefore, even in epr
sodes with  inital clinical improvement, removal  of
the cahetr shoud be consdered. |f the catheter s
not removed, anthioiic treament  should be contin-
ued for at least 2ldays. Computed tomography  shoud
beconsideredinordertodetectpossibleabscess

fomation.

Fungal peritonitis can be teated  with  appropr-
ate antibiotics. This appies especaly o Cania
speces. ff suooessiu, treament  shoud be coniinued

for a ket Aveds

Faerts  Faly b Denonstae  Ghea hpove-
met In patents whofal to demonstate dlinical
impovement, daly  dinical udgment s of vital  im
potance.  In those patiens wih  persistent Sympioma-
tology duing appropriate  antbioic freatment,  one
shouldremovethecatheter. Antibiotictreatment
shoud be conived for a least 1week afer caheler

removd. In paents  wih perioniis due o muiipe
organismsand/oranaerobes,notonlycatheterre-
moval but also an exploratory sugical  intervention

shoud be considered. f, after remova of the cath
eter, dinical improvement  does not oocur,  an intra
abdominal abscess should be considered.

TUBERCULOUS PERITONITIS

Tuberculous  (TB)  peitonits is arae complica-
ton of PD(see Vas, 1994), athough in some studies,
the prevdence of this infection has been as high as
3%, particulary in populaions  with a high preva-
ke o TB. Cincaly, t shoud becosdeed n pa
tientswithperitonitisthatisnotrespondingto
gopopise antbioic teament, whether t B aad
renegative petioniis, sockd seke  peiot
s, or poven bacenid peritonits. In gerera, TB
peritonits is due to reactivation of alaent focus
ratherthanaprimaryinfectionthroughthecath-
eter. Howewer, in cases of prior pumonary TB, re-
infection can be confimed by deoxyrbonudeic acd

ADULT PD-RELATED PERITONITIS TREATMENT

(DNA)fingerprintingwithrestriction-ragment-
engh poymophism  and anaysis.  Rednfection from
apulmonarysourceshouldbeconsideredinhigh-
fisk  populations. Most TB patients  present  wih fe-
ver and abdomind pan  Peiioned  fud  difierentad
leukocyte  count, and radionudeatide imaging meth
ods ae not usialy hepid  in the differental dieg-
nss o s ety Smeas o te peioned  efuent
den al D ewd addst  bed thus dagnoss
must rely  on TB cultures. Shce  peritoneal fud au
ture for adddfast ogansms usualy takes Bweeks,
the diagnosis s frequenty delayed in the majority
of patents. In oder © makean eafer diagnoss n
paients not responding o therapy, imvasve  proce-
dures such as exploratory laparotomy  or laparoscopy
withbiopsyoftheperitoneumoromentumshould
beconsidered. Detectionofmycobacteria DNAam-
pified by poymerase chan reacion  techniques  fom
peritonealefluentholdthegreatestpromisefor
rapd detecion of TB. Recenty, nonTB mycobacte-
fa have been assocated  with dinical petitonits;
M. ortum , M kansasi  ,and M gordonae  have
been sobted  fom neded  peients. In some episodes
o s peinis, the use of moeclr  tedigues
i5 necessaty to identfy myocobacterium  as the caus-
Fewdataexistfortheoptimalchoiceanddura-
ton of chemoherapy of TB petitonits. Based on the
usual conservative approach to exrapumonary  TB,
mostreportedcaseshavebeentreatedwiththree
drugs(isoniazid300 mgorally,fourtimesdaily;
flampan 600mg ody, for tmes day, ad pyaz
namde 15g oy, four tmes daly), usualy for
Lmonths  (Table3). Pyidoxine  (100mgday  oraly)
shoud berouindy  odeed Shce  srepomyon, even
in reduced doses, may cause ototoxicity ater pro-
bnged use, it shoud not be adminsered 1 te end
sege red dscase paient  Smiady, ehambudl
notrecommendedbecauseofthehighriskofoptic
neuris. Catheter removal appears to be necessary
nd e

PROPHYLACTIC ANTIBIOTIC USE

Edeed Use of Pooiyacic  Amioioies: Long-
term  prophylactic use of pendlins or oephalospor-
inshasnotbeenshowntodecreasetheriskof
periontis. In paients wih conc ES, tee ae o
datatoshowwhetherlong-termantibiotictherapy
for cvonc ESlis peferabe o repadng e cathr
eer. However, the reguar use of intranasal o ex
se muprodn  deceasss te sk of Savas  ES (see
sedion below). Daa on the eflediveness o od po
pviexs wih mysaink® 3% 500IU) duing  anbioic
theqpy © decease the ik of fungd  pertoniis are
arbig
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Sworlam Ao Poo'yevds:
ceduresassociatedwithtransientbacteremiamay
infrequently cause petioniis in PDpatients. There-
foe, ashge dose of amoddin (g beoe eden
sivedentalproceduresisreasonable. Patients
undergoing  colonoscopy  with  polypectomy  are at risk
for enteric  peritonits, presumably  fom  movement of
bacteia acoss the bowel wal and into  the perito-
neal cavty.  Ampidiin pus an aminoglycoside, with
o wihot  metonidazoke, gen ut pior  the po
cedure may decrease the risk  of peritonits. The al»
domenshouldbeemptied offluid priortoall
procedures  invohing  the abdomen or pehMis  (such as
colonoscopy,  renal  transplantation, or endometrial

Invasve  pro-

met decease te sk of subsequent  niedion. Al
generationcephalosporinhasbeenmostfrequently
ued n s ooed  Rouine  use of vancomyon  shoud
be aoded h ts sding

e of Pogohylacic Ariiics Afer  a Tedniue
Beak Athough there are no dala on the use of pro-
pyedc  anbidics aer akoawn besk n ednigue,
most nephrologsts ge al b 2dy ooue o anbr

oics.  Afirstgeneration cephalosparin is probably
adequate. Vancomyon use as prophyiaxis in tis  set
ing shoud be avoded, unkess the paient s aknown

carmerofMRSAorhashadsomerecentantecedent
eventmakingMRSAmoreofaconcem.

Sgoybcocas awels nesal camiage i associated
wih aninceesed 1k of Samas ES, und ko
and those on immunosuppressive  therapy are aso at
hoeased 1K for Sasas  cheler nedions. Pro-
phylaxiswithintranasalmupirocin, exit-site

mupiocn, or oa rfampn s effecive in redudng
Saueus ES| (see Zimmemman e/ ., 1991; Bemar-
dn a &, 19%) Asmal amount of muprodn  onk
metaped ddy D the ed S WY aoion  saeb,
afer rouine  extsie cae is as efiecve as oa
flompn  n reduong ES es. Mupron s prefered
torifampinforprophylaxisbecausetoxicityfrom

muprocn  is  negiigble. The use of mupirocn  oint
ment a the exit ste, however, shoud be avoded in
paients wih poyuetane  cahelers  (Cuz  cathetr)
asstructuraldamagetothecatheterhasbeenre-

poted. Data onthe use of ceam at the ext site of
poyuetane cahelers ae nat avakbe Al palenis
a aninceased 1k for Savas  inedoms, indud-
ng Sasas caners, diabetics, and immunocompro-
mised  patients, shoud be provided wih prophylaxis.
Apaoica gpoach 5 © pesabe eddse muproan
for al such PDpatients, thus  eliminating the need
o nesd adues.
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TREATMENT OF EXIT-SITE INFECTIONS

ANES b5 dered by the presence of pudet  daint
agewithorwithouterythemaoftheskinatthe
catheter-epidermal interface. Acadire  of the puu
et dainage shoud be obtained  (Fourel). Empiic
anthioic therapy  may be iniiated mmedatey i te
clinical appearance  warants  ealy  intervention, or
oyed i te resls o the adue ae aakbe
Gram-positiveorganismsaretreatedwithanoral
peniciinase-resistant penicilin, cephalexin,  or
sufamethoxazole timethoprim (see Hangan & 4/,
1994). To prevent unnecessary exposure o vancomy-
an, and tus ememgence of resstant  omganisms,  vanr
comycin should be awided in the routne treatment

of gamyposiive ESl and tunnd  infedions. In soMy-
resoving  or parficulary severe-appeaing Sauas
ESl, add ilampn  300mg two tmes daly. Gramega

ve organisms maybe treated with oral quinolones
such as cprofloxacn 500mg two tmes daly. Chela
ion  interacions may oocr - between  fluoroguinolones
and concomitantly adminisiered  multivalent cations.
Caddum salts, ora on  suppements, zinc prepara
ons, sucalfate, magnesum-aluminum  antacids,  and
mikmayreduceoralciprofloxacinabsorptionby

75%— 91%, with a possible  significant reducion  in
anfimicrobial aciviy. t 5 suggesed that admins
tration  of the preparations be staggered as much as
possible. Aminimumspacingof2 hoursbetween

preparations is recommended, wih the ciprofloxacin
adminstered  fist (see Lomeesto and Balle,  1995).
f the ogasm b Pamgiosa  ad resolion 5 sow
o there s recumence, IP cefiazidme  may be added.
Therapy should be continued untl  the ext ste ap
pears completely nomal. Proonged  antbiotics may

be recessay. I 3— dweds o anbidics Bk bre
soive the infection, the catheter may be replaced.
Alematively, revison o the tund maybe pefomed

n oconudion wih oconrued  anthioic theapy. This
pocedre, honever, meyresk  n peionis, n whch
case the catheter should be prompty removed.
Pericathetererythemawithoutpurulentdrainage
is sometimes an early indication of infection. ff the
clinician suspects  infection, then therapy should be
niteted, which maybe eher  inensiied bcd cae a
bd  anbioic aimen, o anad anbioc et o
ers  gramyosiive oganisms.  An altemative approach
B caell dosnaion  for addiod  Sys o nedon

RELAPSING PERITONITIS

Relapsing  perionits 5 defned  airaiy as ar
aoher epsode o pefioniis caused by the same genus/
speces that caused the immediately preceding epr
sode and occurs within 4weeks of compleon  of the
anitioic ooue.  Cincaly, tee pies W hae
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| Purulent drainage from exit sitel

Do Gram stain/culture

Gram-positive organism

0 hour Start

or
first-generation cephalosporin p.o.

penicillinase-resistant penicillin p.o.

Gram-negative organism

|
Start
ciprofloxacin 500 mg b.i.d. p.o.

[

48-72 hours

l Adjust antibiotics to culture and sensitivity I

1 week If no improvement
add rifampin 600 mg/day p.o.
|

If pseudomonas and no improvement
add second oral antibiotic (see Table 3)

J

2 weeks

Infection resolved

Infection improved,
STOP continue for 2 more
therapy weeks and re-evaluate

No improvement,
consider catheter
revision/removal

Fogure 1 —Fow chat for diagnosis and management of extsie

signsandsymptomssimilartothosedescribedin

paterts  wih sporadic  peritonits. Relapsng  infec-

ons wih coagulaseposiive o negave  saphyio-

coccishouldbetreatedwithcephalosporinsand

fampin  for approximately  4weeks. However, in the
t Sams o Sk , dndamyon

comycinshouldbeconsideredfortherapy.inthe

presence  of coagulasefosiive dapviocooccus infec-

ton, aseach for anoccut tunnel  infection shoud
aso be made. If enmerococd are recultured, ampid-

in and an aminogycoside  shoud be used in the rec-
ommendeddoses.  Consideration should also be gven
o the possbity o an inrasbdomndl asess f no
cinical response s noed afer 9%hous  of therapy
for egEyg  peirs ceer  remod B incoaied

ff the paient responds dinically, but  subsequenty

relapses  an addiional tme, catheter remova and re-
placementarerecommended.

In relpsing  peritonits caused by gamregaive o
gansms, oe shoud evause  dnicaly for an intraab-
dominalabscess. Catheterremovalandsurgical
exploration shoud be stongy consdered  in these pa
fents.  Treatment wih ocfazdime  or an aminoglycoside
alonecanbeusedoncecultureresultsareknown. If
pseudomonasorstenotrophomonasorganismsareiden-
flied agan onoauue te caheer shoud be removed.
shoterm  intenuption of PDmaybe of vaue, honever,
the avalahity o suypoive  hemodelss Wl ddaie
whether this option can be considered.

o van

CATHETER INSERTION AFTER REMOVAL FOR
CAPD PERITONITIS

Theoptimalperiodofimebetweencatheterre-

moval for infection and reinsertion of a new cath

infections is shown.

ger s not known. Empiicaly, a minmum of 3weeks
betweencatheterremovalandreinserionofanew
catheterisrecommended.However,removalofthe
oldcatheterandinsertionofanewoneduringthe

same operaion  has been done sucoessiuly n the set-
g o rfadoy e inedions aswd as s

ingperitonitis(see Swartz eta/l .1991).This
simultaneousproceduremayberecommendedwhen
te Ebpsg  peiionts 5 det eher boim for-

mation on the infra-abdominal secion of the cath
eter(predominatelyrelapsingperitoniisdueto

coaguiase-negaive Staphyiocoocus), oo und it
volvement  (primarily relapsing  peritonitis due to
Saues ). This approach shoud be imted 1 those
episodes in which the efluent  WBQount has falen

D less than 100/ pL wih antbioic theapy.  Simulle

neouscatheterreplacementshouldnotbeusedfor

petitoniis episodes  due to pseudomonas, fungus, or
mycobacterium,  nor should it be used if the patient

hasanintra-abdominalabscessorasuspectedin-
trarabdominal souce for the perioniis
Messana,1999).SinceaPD-reeinterval(withor
without acatheter in place) mayaso be helpful  in
resovng  perionis, te timhg o caheler  renser

fon shoud be indvidualized.

Swaz and

USE OF ADJUNCTIVE THERAPY IN TREATMENT OF
APD PERITONITIS

Theperformanceoftwotothreerapidexchanges

of PDsouion  immediatey afer dagnoss of peio-
ns & mepoied © bed gnmpomaic beneft,  but does
nat appear b dir ay oher soedic therapeutc ben

efis. Afew rapd exchanges evety 20minues s ad
vocaed oy for severe sympomaic  pevioniis a te
dat of tegpy. Usid padce s the pefomance of

oe rgpd deansng  exdange pior o te longer dnel

407



KEANEera/ .

exchangewithIP antibiotics. Heparin (500 —
1000UL) maybe added to the regular regimen unt
48— T72hours.

Thrombolytic ~ therapy  should be resenved  for  those
infections in which no oher cause or compication is
evdent, and shoud probably be imted to coaguase
necgive  Saphyioooocal o aduenegive nediors.
TemporarydiscontinuationofPDwithcontinuation
of antiiotic therapy maybe a reasonable  adiuncive
thergpy  for  recuning, resstan, o regpsng infec
tons. Athough the duation of this appoach has not
been dealy  esbisned, dugions o 7- 28das hae
been advocated (see Pagnez e&a ., 1988, Locaeli
d ., 199 Vados o ts gpoech hae a0 been
proposed and indude  hyperconcentrated antibiotics
(antibiotic lock technique) or fbrinolytics added
wihin  the catheter lumen at the tme of peritonea
resting.Severalsmallstudieshavereportedsome
benefitusing peritoneal restwith orwithout
inracatheter ages, but oy h cases of mdy symp
fomaic  perionis. Owd, the me o tombdyic
therapy, as wel as temporary  discontinuation of PD,
5 Imied Futhermore,  pan, fever, and peiioniis-
likesyndromesmaybecommonwithIPinjectionof
strepiokinese.

In arecent repot  (duding petens  wih assoc-
ated tunnel  infections) evauatng  the treatment of
refracory and recning  pevioniis, dndareass e
movalandreplacementofthecatheterwasshownto

be benefical o patiens wih refacoy peritonitis
(see Ines ga ., 1994). K shoud benoed tat the
ogansms nohved n te falue o s gopoach i+

duded mycobacteria, fung, andor pseudomonas. Sk
muttaneouscatheterremovalandreplacementasan
aduncive  therpy for  peritoniis 5 desabed ese

whereintheserecommendations.

TECHNIQUES FOR SAMPLING AND CULTURING PD
EFFLUENT

Suecimen Pocessiy: In order o estabish  accu-
rate  microbiological dagnoss  of pefioniis in APD
peterts, te flonng  pons  are imporant

1 Cures shoud betaken as ealy as possbe fom
agadEd s o paiis te i dudy 1id
sample is the best specimen. Adelay of several
hous fom the tme of oolection o te tme of
clre  does not seemto decease the eficency

o moohd  recowy.

2 lage wlumes shoud be cutured or concentrated

o maximze bacterial recovery  rates.

3 Washingthespecimensedimentwithsterilesa-

e o wg anboicremoag o euraizng

resn has been shown to improve the sensiivity
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ofrecoveryinAPDpatientsandshouldbecon-

sdered rouine  procedure whenever possble.

4 |dentfication and sensifvity tesing shoud be
done as soon as possbe 0 adeve raional  ani-
boc  thespy.

ture of PDsampes is of umost impoance to estab-

lishtheetiologicalagentandtheappropriate

antbiotc therapy.  In addition, the type of ogansm

can indcate  the possble  source of infection. In te

ealy days of CAPD, PDefluent  wes handed by labo-
faioes  as ary oher  dnicd sedren, tat 5 grd
amountsoffluidwerecultured. Cultureoflarge

amounts of flud improves the accuracy of diagnosis

(SeeSewel  era/ .,1990).Mostmethodspresently

employed  incorporate ether  a concentration method,

wyg i o oartiugaon, a bood ale &h

nes.  Theremod o anhidics peset n e gea

menmayfurtherimprovetheisolationrate. Some

authors  recommend lsis  of peritoneal keukogytes 1

impove olre  resuis.

Centrifugation of 50mL of peritonea  efluent  at
3000g for 15minues, foonved by resuspenson  of te
sedment in 3— 5mL of see  sdine, and inocula
ton of this materid into a standard blood culture
medum is usudly adequate for primary  isolation of
the causafive organisms, athough the indusion  of
antibiotic neutralizing medium may be advantageous
e Ab gq , 197). Theue d avedic bood b
e meda for inocuation 5 opional; some kborato-
s id b nmdeEn bl
be esbished & vaty imporart Concenration meth
okt aly fBdae et modiE  deniicaion,
bu aso redue the time necessay for  baderdogea
auures Rapd bood cdue tdngues (g, Badec
SeptiChek,  BacT/Aler) may futher  speed up isola
fon and identiication. The mgoiy of cdures wl
become posive afer the fist  24hous, and in ower
T cases, dagoss  can beesabised i ks then
3das

The rouine  oolecion o pephed  bood auures
5 unecessaty in al but the youngest patients  shee

areusualy negative. Iflhepaﬂent appealslo

e it dowy fd © the bbomoy  immedaisl.
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Afer te nid adue, repeat elet  adues  ae
not recommended if the cel count is decreasing ap-
propritely ~ and the pafient s responding  symptom-
atically. fcellcountsareeitherrisingornot

decreasing  appropriately by 3days, repeat cuitures
shouldbetakenandmanagementguidelinesshould

be consuied

dence of serle  perioniis vaies among unis  from
2%— 20%, depending on the methods used in the labo-
@ay. hts oned seke  paiois 5 meniesed
by dher  dinicdl fares o modod  peionis €g,
evidence of inflammation  and infection), and not just
tonealfiuidisreportedbythelaboratorywhenthe

causaive  omganism s difficut o adue o nappo-
pise ciire metods ae used Ths 5 typcaly the
case when myoobacera peritoniis o pefioniis due
o arae fungus is present Leading dagnosic  symp-
oms ae persisenty doudy fud, usualy wih relx
ey low o ocouns, and mphooyes o mononudear

cels  predominant in te differental count  Possble

cares o cuueneggive perioniis ae kBed beow

in oder of decreasng  importance:

1 Cure methods of low sensiy ae used May
ceners  use bboatoy  faddiies not  experienced

inthespecializedculturetechniquesrecom-
mended for PDeffluent

2 Cufue wvoumes are o smal

3 Causaive omgansm (eg, myodbadeia)  requires
Spediaized adue  meda

4 Cuturesaretakenfrompatientsonantibiotic
treatmentunknowntothe PDcenter. Astudy
pefomed t©0 andyze sureplious anibictic use
found that a surprisingly high percentage of PD
fuds  resuting in negaive cultres  contained

5 The sympoms and signs are not due to infecious
aEs

FUTURE DIRECTIONS

Therehavebeenaconsiderablenumberofthera-
peuic developments duing the past decade. Wecon+
tinuetobefacedwithanincreasingincidenceof
vanocomyarHessiarnt gamyposive ogansms,  a Sk
agion tat hes aeated subsantd concem  wordwide.
The Socelys  Websie  (hip/ispd.om) hes provided
auseful foum for dissemination of these recommen-
daions, aswd asaneese  reee B

Athough the estabishment of a multicentered in-
fedion poed  wesoconsidered  one way D develop  new
and needed dala for the teament of PDperioniis,
ts oot poved  difiok D mpement  eflecively.

ADULT PD-RELATED PERITONITIS TREATMENT

Nonetheless, there s aooinued need for  scent
cly vad did tes n PDpales ases9g &
temaive  teatment  Strategies usng newer and less
todac  antbioics. Inheret n ths & the need D de
velop  phamacokinetic data in al PDmoddltes 1o
gue or ue o tese anhioics. n s reged te
impact of resdual renal fundion on dosihg, as wel
aste eed o anbois onresdd  ed  fundon,
5 animpotant  and fuiful area of research.
Anaea of coninued  investigation must be related
totheimprovementofcathetertechnologyandthe

ealy deedon ad tepy o caheterelbied infec-

tons.  Addiional insights  into catheter  management
shoud be developed,  particularly as tey petan B
et and unne  infecions. The opimal  inenvdl be-

foe catheer insaion  can be pefomed  safely  must
be defined, and improvement in catheter design and
materials  should be suppoted.  The role  of catheter
boim  in PDinfedions a0 remains  a potental area

o fuid nvesipgion
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