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MPOAOIOZ - EYXAPIZTIEZ

ApxikG@ Ba nBela va euxapioTnow Tov enifAénovra Kabnyntn K.
Fewpylo Zapwvn Yyid TO OTI ME TIMNOE KAl POU €PMIOTEUTNKE TNV
eknovnon Tng O1dakTopikng diatpiBng. O napenBacelic Tou ATAV
anoQacioTIKEG O€ Kaipla onueia Kal ol OUMBOUAEG TOU amoTEAeoav
odnyo oTnv nopeia TnG d1aTpIBnC auTnc. Tov guxapioTw I01AITEPWC
yla TNV UNOMOVNA Kal TO XPOVO Mou aQIEPWOE EWG TNV NEPATWON TNG

d1aTpIBAC.

Ailgbavopual Tnv avaykn va euxapiotnow kai Ttov Kaénynth K.
MaTBaio ®aAdyya yia Tnv ayoyn kal anodoTIKn ouvepyacia pag.
Mou METEOWOE OAN TN YyvVWOoN MNOU KATEXW CNMEPA OTOV TOHWEA TNG
E€PEUVAC Kal TNG OUYYPAPNG EMICTNMOVIKWV £pYyaAciwV, ANOTEAECHA
HAKpOXPOVIac €peuvac kal JEAETNG Tou 1diou. Tov €uxapioTw yid TNV
KaTavonon Kkal oupnapdoTacn Tou O€ OAEC TIC OTIYMEG TNC

npoondabeiac pou.

MapaAnAAa, 6a nbsAa va e€uxapioTnow TOUC KadBnynTeEC Kupioug
AnunTplo Ml'ewpyonoulo, KabnynTtn EvraTtikng Oepaneiag TnG IaTpikng
2X0oANg Tou MavenioTnuiou TNG Kpntng kai AxiIAAea Mkika, kabnynTn
MaBoAoyiag Tng IaTtpikng ZXoAnG Tou MavenioTnuiou TNG KpATNG,
MEAN TNC TPIMEAOUC €MITPONAC Yyia To Xpovo nou OlEBeocav Kal TIC
napaTnPnoeEIC TOUG OXETIKA WE TNV napouca diatpiBr. MNa Tov idio

Aoyo, 6a nBeAa va ekPpAow TIC EUXAPIOTIEC JOU KAl OTA PEAN TNG



ENTAPEAOUC €mITpONNG KadnynTec Kupiouc AnuATpio Maupoudn,
Kabnyntn MaboAoyikng OykoAoyiag, Mavayiwtn Ayyoupidakn,
Enikoupo Kabnyntn Enegiyouoag IaTtpikng, Tnv kadnyntpia EAEvn
Manadakn, Kabnyntpia KAIVIKAG AigatoAoyiag kali Tov  KUpIo
AlapavTrh) KogpTtepidn, Enikoupo Kabnyntry MaBoAoyiag TnG IaTpikng

2X0AN¢ Tou MavenioTnuiou TG KpNTng.

MNa Tnv €knovnon auTng Tng d1aTpIBAG anapaitnTn NTav n cuvdpoun
TOU AoImoU  1aTPIKOU KAl VOONAEUTIKOU  MPOCWMIKOU  TOU
Noigwé&ioAoyikou IaTpeiou kal Tng Movadac EvraTikng ©gpaneiac Tou
voookopeiou «Eppikog NTuvav» kabwg kalr Tou «AAga IvoTiToUuTou
BioiaTpikwv EnioTnuwv». OEAw va eKkppacw TNV €UyvwPoouvn Hou
yla TNV aPEPIOTN CUPNApAacTaacn Toug Kal TNV €EAIPETIKN ouvEPyaAaia.
Eniong onuavTik nTav n BonBeia Tou @iAou KAl ouvepydTtn K.
Flewpylou Zeppaion. Ekepalw €va BOegpud euxaplotw yia Tnv
€VAoXOANON TOU ME TN OTATIOTIKN avaAuon Twv OedOMEVWV TNC

d1aTpIBNG kal Tn BonBeld Tou oTnV e€aywyn opbwv CUPNEPATHATWYV.

Tinota Opw¢ ano OAa autda de Ba €ixe npaypartonoinbei av dev €ixa
TNV apEpioTn NOIKA Kal UAIKA unooThplEn and TnV OIKOYEVEIG HOU.
>TouC Yyoveic pou, Kigywv kar EAEvn, a@iepwveralr n napouoa
d1aTpIBr;, w¢ €AdxioTto deiyya €uyvwpoouvng yia TIGC Buoieg nou

E€XOUV KAVEl YId va NpoopEPOUV TaA HWEYIOTA OTa naidid Touc. Eniong



alepwVveTal oto ouluyo pou AnunATen kair ota naidia pacg, MNMavo kai

MeAiva, yia Tnv unopovn Kal katavonaon nou €d€i&av.
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2YNTMHZEIZ

AUC/MIC = enmipaveia Katw anod Tnv KagnuAn / eAaxiorn
avaoTaATIKR CUYKEVTPWON

CDC = Kevtpo EAgyxou kal MpoAnwng NoonuaTtwv (Center for
Disease Control and Prevention)

CLSI = Clinical and Laboratory Standards Institute
Cmax/MIC = JeyIOTN CUYKEVTPWON TOU papuakou / eAaxiotn
avaoTaATIKR CUYKEVTPWON

CMS = varpiouxog koAloTiuedaTn (colistimethate sodium)
CRP = C-avTidpwoa npwrteivn (C-reactive protein)

CS = Benkd aAag Tng koAloTivng (colistin sulfate)

ESBL = ekTeTauevou pAaouaTog B-Aaktapdoec (extended spectrum B

lactamases)

IU = di1gBveic povadec (international units)

KNX = KevTpikd Neupikd ZuoTnua

LBP = npwTeivn ocuvdéouaa To LPS (lipopolysaccharide binding
protein)

LPS = AinonoAucakyapitng (lipopolysaccharide)

MBL = petaAAo-B-AakTapaoec (metallo-B-lactamases)

MDR = noAuavBekTikd/a (multidrug-resistant)

MEG® = Movada EvTaTikng Oepaneiag

MIC = eAdxioTn avaoTaATIKn ouykevTpwon (minimum inhibitory
concentration)

NCCLS = National Committee on Clinical Laboratory Standards
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SD = oTaBepn anokAion (standard deviation)

T>MIC = xpOVOG KATA TOV OM0io N CUYKEVTPWON TOU avTIBIOTIKOU
gival gyeyaAuTepn and Tnv €AAxIoTn avaoTAATIKI OUYKEVTPWON
TNF = napdayovTag vekpwong Twv Oykwv (tumor necrosis factor)
VAP = nveupovia oXeTI(OPEVN KE TN XPNON avanveuoTnpa

(ventilator-associated pneumonia)
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FENIKO MEPO2
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EIZAINQrH

Tic TeAeuTaiec OekaeTieC n avanTuén avTipikpofliakng avTtioTaong
anoTeA&i €va ouvexwc au&avopevo npoBAnua, HE ooBapEC KAIVIKEC
KAl OIKOVOMIKEG emnTwoelG. O1 AolpwEeic and noAuavBekTika (MDR)
MIKpOBIa enmBaAAouv aywyn ME avTipikpoPiakoUG nNapAayovTeg
npowBNUEVNC YEVIAC, OUXVA O UPNAOTEPEC ano TIG ouvnOeic dOoEIC,
YEYOVOC eniBapuvTikO yia Tov acBevn kal danavnpo vyia Tnv
Kolvwvia. H aouvnBioTn avroxn Twv HIKpoBiwv YiveTal ouxva aitia
va kabuoTtepei n KATAAANAN avTidikpofiakn aywyn, HE ocofapo

avTikTuno oTnv uysia Tou acBevolc 1 2,

Baoel npoogaTtng HeAETNG, aocBeveic PeE AOIMWEN anod oTeAEXN
Klebsiella kai Escherichia coli nou napayouv €KTETANEVOU PACHATOG
B-AakTtapdaon (ESBL), €éAaBav Tnv KAataAAnAn avTigikpoBIiakn aywyn
KaTa MEOCOV OpOo 72-WPeEC META aAnd TA NPWTA CUPNATWMATA TNG
AOIHWENG, evw 0 avTioToIXoG XpOvoG yia acBeveic nou €ixav Aoigwén
and oTeAEXN TWV idIWV HIKPOOPYAVIOHWY Nou Oev napnyayav opwg
B-AakTapdon Atav 11,5 wpec 3. AMec pehétec €dsifav OTI N
voonpoTnNTa Kai n BvnrtoTnTa Twv acbevwv nou npocoBailiovral ano
NOAUAVOeKTIKO HIKpoopyaviopo nTav 1,3 - 2 popeg PeyaAuTepn, O€
oUyKpIon e aoBeveic nou npooePAROnoav anod suaiodnra oteAéxn +
® TMa napadeiypa, oe pia PEAETN aoBsvmv e PakTnplaidia and

oTeAéXn Klebsiella nou napdyouv ESBL kai €AaBav apxika pn

anoTeAEOPATIKA avTidikpoBlakn aywyn, n OvnroTnTa AnTav 75%, evw
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oToug aoBeveic nou éAapav Tnv KataAAnAn aywyr fTav 28% 3. Eival
npogaveg OTI Ol ENINTWOEIC TNG AVTIMIKPORBIAKAG avTioTaong €xouv

0oBapoO 0IKOVOMIKO Kal KOIVWVIKO avTikTumno ~.

IdiaiTepo  evdiapepov  napouoialouv  opioheva  Gram-apvnTika
MIKpOBIa Onw¢ oTeAéxn Pseudomonas aeruginosa, Acinetobacter
baumannii ka1 Klebsiella pneumoniae nou napdayouv ESBL. Xe 15
voookopeia TnG Néag YOpkNG TO NocooTO €ualioBnoiag OTEAEXWV
Acinetobacter nATav  87% ortnv  auikacivn, 47%  oTnv
aumiKIAAivn/oouABakTaun, 25% otn kepTaddiyn kai 23% oOTNn
oinpo@Aogaaivn 8. Avapépbn kai oTéexog Acinetobacter baumannii
avBekTikd o€ 6Aa Ta avTIBIoTIKA °. ZTouc idIouc XWpPouc N euaiodnaia
vyia oTeAexn Klebsiella pneumoniae nou napayouv ESBL ntav 99%
oTnV IMINeVEUN, 55% otnv ninepakiAAivn/TaloBaktaun, 48% oTn
oinpopAofaaivn kal 57% otnv apikaaivn °. =Tic HMA napatnpeital
auénon TnNCg ouxvoTnTac avroxng oTeAexwv  Pseudomonas
aeruginosa, PJe €va nocooto 16% va napouoialel avroxn o€ Tpia n
nePIOCOTEPA and Ta NAPAKATW avTiBIOTIKA: adikaoivn, YEVTAPUKIvVN,
KepTalidiun, ommpo@Aogaacivn, niNEPAkiAAivn, TIKApKIAAivn Kai
IMINEVEUN. MAAloTa nocooTd 1% Twv OTEAEXWV aUTWV ATAV

avBekTIKO Kal oTa £E1 auTa avTifloTika 1.

H enikpdtnon noAuavBekTikwv Gram-apvnTIKWV HIKpoBiwv O

ouvduacoud ME TNV EAAEIYNn VEWV avTIBIOTIKWV 0J0nynoe oTnv
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ENAVeKTIiUNON €vO¢ naAdiou avTigikpofiakoU napdayovta, TNG
KOAIOTiVNG. Av Kdl To QApuako autod napouciale onuavTiko (pacua
Kata Twv Gram-apvnTiKwVv BakTnpiwv kal dn KAaTtd TwV OTEAEXWV
Acinetobacter kai Pseudomonas, n Xpnon Tou MePIOPIOTNKE Yia
TouAdxioTov OUO OeKaeTieC, AOYw TNG AUENUEVNC OuXVOTNTAG
EMPAVIONG avenBUPNTWV EVEPYEIWY, KUPIWG VEQPPOTOEIKOTNTAC Kal
VEUPOTOEIKOTNTAC, MNOU naparnpnénkav kard Tn Xpnon Tou TN

dekasTia Tou ‘60.

>konoc TNG napouoac MeEAETNG e€ivar n  enava&ioAoynon TnG
anoTeEAEOUATIKOTNTAG KAl TNG aoPAaAeiag TnG evOOPAERIAg KOAIOTIVNG
WG BOepancia aoBevwv pe AolpwEelc and noAuavOekTika Gram-

apvnTika Hikpopia.
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1. NoAupugiveg - KoAioTivn

O1 noAupuéivec e€ivar pia opada noAunenTiOIKWV  avTIBIOTIKWV.
AnotehouvTal and 5 diagopeTikG XnuIkaG ouoTaTika (MoAupu&ivn A
¢wc E) 1% 13, Movo n noAuputivn B kar n noAupu€ivn E (koAioTivn)
éxouv XpnoiponoinBsi otnv KAvikn npda&n . O1 noAuputiveg €xouv
Xpnoigonoindei nNaykoopiwG €KTEVWG, O OQPOAAPIKA Kal wTIKA

diaAUpaTa yia dekaeTieg 1> e,

H koAloTivn avakaAugbnke To 1949, w¢ npoiov ouvBeonc anod To
oTéAexog Bacillus polymyxa, unoeidog colistinus 7' '8, Tn dekaetia
Tou ‘50 xpnoigonoindnke BepansuTika 1000 oTnVv Ianwvia kar oTtnv
Eupwnn 06co kal otnv AMEPIKA unNO Tn HOPE®R TNG VvATpIoUXou

19 Qotooo, ol

koAloTigedaTne (colistimethate sodium, CMS)
EVOOPAEBIEG MOPPEG TNG KOAIOTIiVAG Kal Tng noAupugivhg B
eykaTaAeipBnkav oTadiakd oTad NEPICOOTEPA HUEPN TOU KOOWOU, OTIC
apxeg Tng dekaetiag Tou 1980, AOyw TNG ava@epPOPEVNG AUENHEVNG

20-22 Etg1, n evdopAEBIa

ouxvoTnNTac ePPAvIonc VEPPOTOEIKOTNTAC
XPNON TNG KOAIOTIVNG NEPIOPIOTNKE, KUPIWG TIC TeEAEUTAieg 2
dekasTiec, oTn Oepaneia aocbevwv PE KUOTIKN ivwon nou €naocyav
and AOIHWEEIC TOU aVANVEUOTIKOU AOYw noAuavBekTikwv Gram-

2325 QoTdoo, n eMIKPATNON HIKPORIWV Mou

apvnTIKwV BakTnpinv
gival  avOekTIKAG OTIC NEPICOOTEPEG KATNYOPIEC TWV €UNopPIKa
O1aB&oIdwy  avTIBIOTIKWY, OE OUVOUAOHO MHE TNV EAAEIYn VEWV

avTIIKpoBIaK®WV napayovtwv e dpdon katd Twv Gram-apvnTIKwV
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HIKPOOPYAVIOPNWY €XOUV 0JNyNnOel OTNV €navaxpnoigornoinon Twv

NoAUpMUEIVOV, KUPIWG TNG KOAIOTIVNG.

1.1 Xnuikn doun

H koAloTivn anoTeAeiTal anod €va KaTiovikO KUKAIKO dekanenTidio nou
ouvdEeTal e pia aAuaida Ainapav oféwv (oxnua 1A) 26, To popiakd
TNG Bapog eival 1750 Da. Ta apivo&ea nou nepiAapfavovral oTo
MOpPIO TNG KOAIOTIVNG €ival n D-Aeukivn, n L-8peovivn, kai To L-a-y-
dlapIvoBouTupikO 0&U. To TeAeuTaio eival OUVOEDEPEVO ME TNV
aAucida Ainapwv o&ewv, n onoia €xel avayvwpiobei wg To 6-HEBUA-
OKTAVOikO 0EU (koAlaTivn A) N To 6-peBUA-enTavoiko o&U (KOAIOTIVN
B) 3. AlaQopeTIKA PAPUAKEUTIKA OkeudopaTa KOAIOTIVNG WMOpPEi va

NEPIEXOUV MOIKIAG NOOA aUTOV TwWV 2 oToIXeiwv (koAioTivn A ) B) 27

28

AUO POPPEG KOAIOTIVNG €ival epnopika d1aBEaiueg, To Beko aAag TG
koAloTivnG (colistin sulfate, CS) kai n vaTpiouxoc KOAIOTIHEDATN
(colistimethate sodium, CMS). H CMS cival AiyoTepo 1oxupn aAAd kai
AlyoTepo To&ikn o€ ouykpion Pe To CS. Mapayeral ano Tnv avTtidpaon
TNG KOAIOTIVNG HE PopHaAdelidn kar Beiwdeg vaTpio 22 3%, H xnuikn
doun TNG CMS aneikovileTal oto XxAua 1B. To CS xopnyeital and To
oTopa (und Tn Hop®n dIoKiwv n aiponioU) yia TNV MPOEYXEIPNTIKN

anooTeEipwon TOU E&VTEPOU Kal Tomkda wg okovn yia Tn Bepaneia
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BakTnplakwv AolpwEewv Tou Ofppatoc. H CMS eival diaBeoiun o€
NAPEVTEPIKN HOP@PN KAl Mnopei va xopnynBei evdo@AeBing,

EVOOMUTKWG N 0€ VEPEAOMOINKEVN HOopPH.
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ZXAHa 1a. Xnuikn doun KOAIOTivnG

AAugida Ainapwv oEéwv—>(a)L-[|)ab—>L-Thr—>(o)L-Dab—>(o,y)L-Dab—>(o)L-Dab—>D-Leu—>L-Leu—>(a)L-Dab—>(o)L-Dab—>L-Thr —

Y'NHZ Y'NHZ Y'NHZ Y'NHZ Y'NHZ

ZxApa 1B. Xnuikn doun CMS

AAucida Ainapwv oEéwv—»(a)L—Dlab—>L—Thr—>(c1)L—[?ab—>(c1,y)L—Dab—>(c1)L—Dab—>D—Leu—>L—Leu—>(a)L—Dab—>(a)L—Dab—>L—Thr

y-NH y-NH y-NH y-NH y-NH
C|H (|:H ClH ClH (lH

O=S|.=O O=S|=O O=é=0 O=S|=O O=|S=O
Cl)Na C|)Na ClNa | l



1.2 Mnxaviopog dpaong

STOXOC TNC aVvTIMIKPOBIAKAC Jpdong TnNG KOAIOTIVNG anoTeEAEl N
KUTTApIKN MeEPBpavn Tou PakTtnpidiou. H apxikn ouvdeon TNG
KOAIOTIVNG ME TNV KUTTAPIKN MEPBpAVN MpayuaTonolsitTal HEOW
NAEKTPOOTATIKWV  aAANAenmdpdoswyv  HPETAEU  TOU  KATIOVIKOU
noAunenTidiou (KOAIOTiV) Kal TOU aviovikoU AINONOAUCAKXapitTn
(LPS) nou BpiokeTal oTnVv €EWTEPIKN PEUPBPAVN TwV Gram-apvnTIKWV
BakTnpidiwv. AuTO o0dnyei Ot diaTtapaxn TNG APXITEKTOVIKAC TNG

KUTTApPIKNG MEPBpPAVNC.

SUYKEKpPINEVA, N KOAIOTivn ekTonilel Ta d100&vr) KATIOVTA, ONWC €ival
To aoBéoTio (Ca’*) kar To payvioio (Mg®*) (nou und PUGIOAOYIKEG
ouvBnkec oraBeponoliolv To AlmornoAucakxapitn) and Tov apvnTika
POPTIOHEVO AIMONOAUCAKXAPITH, NPOKAAWVTAG Tonikn diatapaxn Tng
€EWTEPIKNG NEPBpPpAvVNC. To anoTéAeopa auTng TNG diadikaoiag €ivai n
au&énon Tng d1anepaToTNTAC TNG KUTTAPIKNG MEPBpPAvNG, n dlaguyn
BIOAOYIKG ONUAVTIK®WV OCUOTATIKWV TOU KUTTAPOU KAl TEAIKA O

3133 Te neipapaTikéG peAETeC €xel PBpedei OTI

KUTTApIKOG OdavaTocg
UWNAEC OUYKEVTPWOEIC acBeoTiou 1 payvnoiou pnopouv va

avTaywvioTouv Tn d€0PEUON TNG KOAIOTIVIG PE TO WOpIo Tou LPS 3%
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H €€€Taon pe NAEKTPOVIKO HIKpookonio Gram-apvnTIKWV HIKPoRiwv
nou €xouv €KkTeBei 0O KOAIOTIiV anokaAunTel NoAudpIOuEG
NPOOEKPBOAEC TOU KUTTAPIKOU TOIXWHATOC. 2TO OXNHUA 2 (aiveral n
KATaoTpopn TNG KUTTAPIKAG MEUBPpAvVNG TwV BakTnpiwv kKabwg Kai n

aneAEUBEPWON TOU KUTTAPIKOU MEPIEXOMEVOU DIAUETOU PWYHOV 32,

ZXAHa 2. TopEG oTeAEXOUG Pseudomonas aeruginosa nou dgiXVouV TIG

KUTTAPIKEG METABOAEC WETA TN Xoprynon noAupu&ivng B kai CMS.

(a) puaoloAoyiko
KUTTapo

(B) kuTTapO
EKTEDEINEVO OE
noAupugivn B

(y) kUTTAOpO
EKTEDEIPNEVO
oe CMS

(3) n sikova B
o€ yeyebuvon
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EkTOC ano Tnv npoavagepBbeioa avTiBakTtnpidiakn dpaon, n KOAIOTivn
epgavilel kal 1oxupn avtievdoTo&lvikn dpdaon. 'Onwg €ival yvwaoTo, N
XNUIKN ouoTtaon TnG evdoTofivne Twv Gram-apvnTIKWV BakTnpiwv
gival o LPS, To kUpio AInidio TnG e€EwTepIKNG MEMPBPAVNG TOU
HiIKpoBlakoU ToixwpaTtoc 3°. AnoteAeital and Tpia kUpia pépn:

> TO AInidio A

> TOV nupnviko noAucakxapitn (core)

> Tnv O-g10Ikn NOAUCAKXAPITIKN aAuaida
H T0o&kn Opdon Twv Gram-apvnTikwv BakTnpiwv anodidetal oTo
Ainidio A. 'Otav aneheuBepwBei o LPS peoa oTtov opyaviouod Tou
Eeviotn, n neploxn Tou AImdiou A Tou LPS ouvdéeTal pe pIa
npwTeivn, TNV NpwTeivn ouvdEouaa 1o LPS (LBP, lipopolysccharide
binding protein) kai oxnuaTtifouv To oUPNAgeypa LPS-LBP. AuTto TO
oupnAgyua katonv ouvOEeTal Je To poplo Tou unodoxea CD14, nou
BpiokeTal oTn HeEPBPAVN TWV HAKPOPAYWV-HOVOKUTTAPWV. ¢
enakoAouBo, ouvTiBeTal NnapdyovTac VEKpwong Twv oykwv (TNF) kai
EKPNYVUTAI O KATAPPAKTNG TNG (PAEYHOVNAG HE aANoOTEAEOMA TNV
EKKpION MeooAaBnTwv, n.X. IVTEpAsukivnc 1, 6, 8, napayovrta
EvVEpPYyONoIiNONG TwV alpdoneTalinv, npooTayAavoivwy, AEUKOTPIEVIWY,
NPWTEIVWV 0&siac @daong. AuTO €xel oav anoTéEAeopa TeAIKG TO
oUvdpopo TNG noAuopyavikne avendapkelac >’. H efoudeTépwaon Tou
LPS péow TNG oUVOEONG TOU HWE TNV KOAIOTIVN £XEl CUOXETIONEN, in

vitro, pe Tnv avtievdoTo&Ivikn dpdon Tou avTifloTikou. QoTdo0, N in
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vivo onuaocia autoU TOU PNXAVIOPoU Ogv €XEl ENAPKWG OIEUKPIVIOTEI

38

1.3 AvTIHIKpOBIaKO pacHa

H koAloTivn €xel apioTn BaAakTnplokTOVo Opdaon &vavTl apkeTwv Gram-
apvnTiIKwV agpoBiwv BakTnpiwy, CUMNEPIAAUBAVONEVWV OTEAEXWV
Acinetobacter, Pseudomonas aeruginosa, oTeAexwVv Klebsiella,
Enterobacter, Salmonella, Shigella, Citrobacter, Escherichia coli,
Yersinia pseudotuberculosis, Morganella morganii, kai Haemophilus
influenzae. EninpooBeTa, €xel anodeixbei OTI O1aBETEI onUAvTIKn in
vitro dpacoTikoTNTa £vavTl oTeAexwv Stenotrophomonas maltophilia
(83 - 88% TwvV ANOPOVWOEVTWV OTEAEXWV ATAV €uaicbnta ortnv

3941 “Eyel enmiong avagepOei

KOAIOTivn o€ dUO NpOoPaTEG HEAETEG)
OTI n KoAloTivn €ival duvnTika evepyng in vitro &vavTtl €dwv
MukoBakTnpidiwv, Onw¢ To Mycobacterium tuberculosis, TO
Mycobacterium intracellulare, TO0 Mycobacterium xenopi, TO
Mycobacterium  fortuitum, TO Mycobacterium phlei «xar TO

Mycobacterium smegmatis **4,

Ev TouUTOIC, oTeEAEXNn Proteus, Providencia, Serratia, Edwardsiella,
Brucella kai n Burkholderia cepacia eugavifouv gvdoyevn avtoxn
otnv KoAloTivn. Eniong, n koAioTivn Ogv €ival dpacTikn &vavTl TwV

Gram-apvnTIKwV Kadl BeTIKwV agpoBiwV KOKKwV, TwV Gram-0eTIKwv
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agpoBiwv BakTnpiwv, OAwvV TwV avagpoBiwyv HIKpoBiwv, Twv

HUKATWOV Kal Twv napacitov 3 4°,

1.4 In vitro pEBodol eEETaong avTigikpoBIaKnG evaiodbnoiag

KaTteuBbuvTrpiec odnyiec and To Clinical and Laboratory Standards
Institute (CLSI, naAaidtepa National Committee on Clinical
Laboratory Standards, NCCLS) 6oov agopd oTov npoadiopiouod TwV
EAAXIOTWV avaoTaATIKwV ouykevTpwoewv (MIC) Tng koAloTivng yia
d1a@OpoUC HIKpOOpYaviopouc OeueAimBnkav TOo 1970 nepinou.
QoTo00, AOyw TNC oTadiakd HEIOUHPEVNG XPNong TN evOoPAERIac
KOAIOTIVNG OTIC NEPICOOTEPEG XWPEG, ol odnyieg auTteg Oev
avabewpnOnkav anod 1o 1981 kai YETA KAl anocupObnkav opIioTIKA TO
2000. Tov Iavouadpio Tou 2005, AOyw TNG enavaxpnaoidonoinong Tou
OUYKEKPIYEVOU avTIBioTikoU To CLSI napeixe avabewpnuéves odnyieg
yla TOV TOIOTIKO EAEYXO OTEAEXWV OTNV KOAIOTivn. EuaioBnTol
opioTnkav ol Pikpoopyaviopoi pe MIC pikpoTepn A ion and 2 mg/L
kal avBekTikoi pe MIC peyaAUTepn 1 ion and 4 mg/L *°. QoTtodoo, TO
2007 oUpgpwva pe 1o CLSI, Ta Opia auta agopoloav O OTEAEXN
Acinetobacter baumannii, evw yia Ta oTeAéxn Pseudomonas
aeruginosa To 0pio TwVv MICs opioTnKe WG HIKPOTEPO 1) ico YE 2 mg/L
yla Ta guaioBnta oTeAExn kal PeyaAuTepo n ico pe 8 mg/L yia Ta

avOEeKTIKA OTEAEXN.
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'Evac koivog Tponog eAEyxou TNG €uaiocbnoiac Twv HIKpoBiwv oTnv
KoAloTivn €ival n pEBodog diaxuong Oiokwv (Kirby-Bauer). Eival
a&loonueEiwTo TO YEYovOC OTI auTh n HEBODOOC Xpnoidonolsi diokouc
nou nepiexouv 10ug CS (Oxoid, Basingstoke, Hants, England), evw
oTnV KAIVIK npdén To OKeuaopa nou Xopnyeitalr nepiexel CMS.
2TeEAEXN nou napdayouv {wvn avaocToAng peyaAuTepn n ion anod 11
mm BewpouvTal euaiobnTa. e OUO0 npoOoPaATa ONUOCIEUNEVEC
MEAETEG, Ta anoTeAéopaTta TNG eualcbnoiag Twv eEeTalOpevwyY
MIkpoBiwv oTto CS nou napatnpnénkav Pe Tn PeBodo apaiwong oe
{wud | o ayap BpiokovTtav oe ouppwvia 3% %, EvrouTolg, o1 idiol
EPEUVNTEG OUVIOTOUV Ta AMOTEAEOMATA MNOU NPOKUMNTOUV HE TN
HEBODO Odiaxuonc diokwv va eniBefaiwvovTdl Kal PE Hia HEBodO

apaiwong, Adyw oUXVOV WEUDMG BETIKMV anoTEAEOHATWOV >°.

>Tn PBiIBAloypagia undapxouv TouAdxioTov AAAa OUo diaPopeTika
KpITApIA  €punveidc  Twv  opiwv  €AdXIoTNG  avdoTdATIKNAG
OUYKEVTPWONG OTNV KOAIOTIVN. ZUPQwva PeE TNV Société Francaise
de Microbiologie, e€uaioBntol oTnv KoAioTivn BewpouvTal ol
MIKpoopyaviopoi ue MIC pikpoTeEPN N ion pe 2 mg/L kal avBekTIKoi PE
MIC peyaAuTtepn ano 2 mg/L. Ano Tnv AaAAn, n British Society for
Antimicrobial Chemotherapy (BSAC) o0pile ¢ euaiocbnTouc,
MIKpoopyaviopoug pe MIC pikpoTEPN N ion ME 4 mg/L kal wg
avBekTikoUC auToUg pe MIC peyaAUtepn and 4 mg/L #7. To 2009 n

BSAC dOnuooicuoe pia avabswpnuevn €kdoon onou To opio TN MIC
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yld TOUG €UaiocbnTouG HIKPOOPYaviouoUc NTav PIKPOTEPO 1 ico ano 2
mg/L Kal yla Toug avBekTIKOUG JeyaAuTepo anod 2 mg/L. ZUNPwva HE
Tnv European Committee for Antimicrobial Susceptibility Testing
(EUCAST) 10 KAIVIKO Oplo Twv MICs via Ta oteAexn Acinetobacter
baumannii ka1 Enterobacteriaceae eival JikpoTEpPO 1 i00 e 2 mg/L
yla Ta €uaioBbnTa kal navw and 2 mg/L yia Ta avbekTIKa, EVw Yia Td
oTeAEXN Pseudomonas aeruginosa HIKPOTEPO N i0o e 4 mg/L yia Ta

guaiobnTa kal peyaAuTtepo and 4 mg/L yia Ta avBekTiKa.

1.5 Mnxaviopoi avroxng

O1 Gram-apvnTIKOi JIKpoopyaviopoi pnopouv va avanTtu&ouv avrtoxn
OTNV KOAIOTIVN HECW PETAAAQYWV I HECW PNXAVIOHWV NPOCAPHOYNAG.
O1 peTaAAayec €ival KANPOVOMOUMEVEC Kal aveEApTnTec anod Tn
ouvexn napoucdia Twv avTIBIOTIKWV. AVTIOETWG, n avtoxn HEOW
MNXAVIOJHWV MPOOApuoyNnNG €ival €nikTNTN KAl andiTei Tn OUVEXN
napouacia avTIBIOTIKWV. Yndapxel oxedov nAnpng diacTaupoUpevn

avToxr METAEU TNG KOAIOTIVNG Kal TNG noAupuEivng B 4830,

MeAETEG 0€ OTeEAEXN Pseudomonas aeruginosa avOekTIKA oOTNV
KOAIOTivn €xouv Oci€el OTI PETABOAEC OTN XNMIKA 0OUvBeon TNG
€EWTEPIKNG MEUBPAVNC TwV HIKpOoBiwv oxeTiCovTal JE TNV avanTtuén
avtoxnG. TETOIEC METABOAEC amoTeloUv n peiwon Tou LPS, Ta

MEIWPEVA  €NiNEdd  OUYKEKPIMEVWV MNPWTEIVWV TNG EEWTEPIKNG

41



+2 +2

HEUBPAVNG, N HEIWON TOU KUTTApIKOU Mg™* kal Ca™ kal ol aAAayeg

49, 31, 52 EmnpooBeTa, PEMETEC o€

Tov Amidiov TG MeEPBpAvng
oTeAéxn Salmonella €dsi€av o011 Ta ocuotTnuaTta PhoP-PhoQ kai PmrA-
PmrB puBpifouv Tnv avtoxn oTi¢ noAupugivec. H peTaypagn Tou
ouoTANaTto¢ PmrA-PmrB evepyonolgital and 1o cuotnua PhoP-PhoQ
n anoé Tnv napoucia nnmia oO&vwv ouvlnkwv (pH=5,8) kai
HIKPOYPAHHOHOPIOKOV GUYKEVTPOOEWY Mg*? (10uM). Ta npoidvTa
TwVv gvepyonoinpevwy PmrA-PmrB yovidiwv €ival ungvBuva yia Tig
Tpononoinoegig atn doun Tou LPS Twv Gram-apvnTikwv BakTnpiwv.
Qc enakoAoubo, peiwveral n €AEN Twv noAupu&ivov ano Tnv

>2, Mia npdopartn HEAETN o€

KUTTapIKn MEMUPBPavN Twv BakTnpiwv
oTeAEXn Yersinia €3e€i&e OTI n UnaAp&n MIac avTtAiac ekpong kaAiou
néavwg va oxeTifeTal Ye TNV avantu&én avrtoxng oTa KaTiovika

avTipikpoBiakd nenTidia, 6nwc sivar n noAupugivn B 3.

YynArp ouxvoTnTa avantuénc avtoxng oTnv  KOAIOTivn, MHEoW
METAAAaywv, napatnpnbnke oe Gram-apvnTikd  BakTtnpia,
ouunepIAGPBAvoPEVWY  OTEAEXWVY  Pseudomonas  aeruginosa,
Acinetobacter baumannii, Klebsiella pneumoniae ka1 Escherichia coli
>4 Mia npdopaTtn PEAETN, avedei€e TV UNapEn IGXUPNE CUOXETIONG
METAEU TNC XpNoNC KOAIOTIivAG Kal TnG avantuénc avrtoxng o€
anopovwlevTa oTeAEXN Acinetobacter baumannii nou GUAAEXONkav
oto IopanA To xpovikd diaotnua 2001 ¢wcg 2004 °°. Qotdoo,

evolapepov napouaialel To yeyovocg oTi atehexn MDR Pseudomonas
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aeruginosa O0gv €xouv avanTu&el avToxn OTNV KOAIOTiv TOOO OTN
Aavia 000 kal orto Hvwpevo BaciAelo napd Tnv €KTevi) Xpnon
vepelonoinuevng CMS o0e ouvduaoud pMe and Tou OTOMATOG

xoprynon oinpo@Aofaacivng yia nepioodTepo and 15 xpdvia 678,

AuvnTika, KAIVIKA| avnouxia napouoialel TO @AIVOMEVO TNG
€TEPOYEVOUC €kppaonc Tnc¢ avrtoxncg (heteroresistance) otnv
KOAlOTivn nou napatnpnbnke oe 15 and Ta 16 orteAexn MDR-
Acinetobacter baumannii euaicOnTa oTnv KoAloTivn (Ta NepIooOTEPQA
oTeAéxn eixav MICs pikpoTepec B ioec pe 1 pg/ml) °°.  In vitro
npokaTapkTika Oedopeva Odeixvouv OTI n €NIKPATNON ETEPOYEVWV
nAnbuopwv Acinetobacter baumannii ynopei va evioxubesi and Tnv

60

nponyoupevn €kBeon OTNV  KOAIOTIvN To @aivohevo TNG

ETEPOYEVOUC avTOXNC €Xel napatnpnBei kal oe oTeAéxn Enterobacter

cloacae °'.

Na Ta eTepoyevn OTEAEXN MIKpoOPiwv npoTeiveTal
nepaiTépw €Aeyxoc euaioBnoiag (ekTOC and Ta auTopdaTonoinueva
ouoTtnuara, onwg To Vitek II) pe Tn peBodo Tou E-test 1 pe TN

néBodo apaiwonc oe ayap °L.

1.6 ®ApHAKOKIVNTIKEG - DAPHAKOSUVAHIKEG IGI0TNTEG

Ta 0cdoPEVA OXETIKA HE TIC PAPHAKOKIVNTIKEG KAl PAPHAKODOUVANIKEG

1010TNTEC Tou CS kal Tng CMS eival avenapkn yia Toug €ENG AOyouc:
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1. MpogpyxovTal KUPIWG and NnaAlEg MEAETEG nou
Xpnolgonolouoav HIKpoBIOAOYIKEC HEBODOUC Nou dev gixav Tn
duvaTtoTnTa va JdlapoponoinoouV TNV KoAloTivip and Ta
napaywya Tng °2°°°, kai

2. H nAgiovoTnNTa TWV PEAETWV APOPOUCE OE €vVA OUYKEKPIPEVO
nANBuUOoNO aoBevwyv, KUpPIWG o acBeveic nou €nacxav ano

KUOTIKR ivwon ! 6 €7

. EnopEvwe, n Yevikeuon autwv TwV
anoTEAEOUATWY KAl O€ dAAAoug nAnBuopoug Oa nTav

napanAavnTikn.

To CS kal n CMS dev anoppo®wvTal anod To YAOTPEVTEPIKO cUOTNHA
METG and AAwn and TO OTOHa. Xe udaTika OiaAupaTta, n CMS
udpoAUeTal o KOAIOTiVN Kal o dAAa napaywya 8. Yno d1apopeTIKEG
ouvBnkec Beppokpaaoiac kal xpovou, d1A@OpETIKO nNocooTd Tng CMS
UdpPOAUETal O€ KOAIOTIVN. Z€ Pia NpOa@aATn in vitro YEAETN, NOCOOTO
31,2% Tnc CMS udpoAUBnKe Og KOAIOTIiV OTOV avOpwrnivo opd OTIC

4 ®peg kal o Beppokpacia 37°C *°.

MpwTapxikf 000¢ anékkpiong Tng CMS eival 0 VveEQPPOG MHEOW
ONEIPANaATIKAG 0INBnNoNg, evw n 000C AnNEKKPIONG TNG METATPENOUEVNC
(udpoAudpevnc) KkoAioTivng dev €xel MARpwC disukpivioTei °7 70,
Eniong, dev €xel nepiypa®ei XOAIKN aANEKKPION TOU PAPUAKOU. Z€

acBeveic pe diaTtapaxn TNG VEQPIKNG AEIToUpyiag, n anekkpion Tng

CMS and Toug VepPOUC nIBavwe va MJEIWVETAl, HE AMNOTEAEOHA
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HMEYAAUTEPO MOCOOTO TNG Xopnyoupevng doong CMS va udpoAucsTal
oc koOAloTivn. AuTO €&nyei kal Tnv avaykn Tpononoinong TNng
doooAoyiac Tou QApuakou o€ AOBEVEIC YE VEPPIKA avendpkeia nou

dev unoBaiiovTal o Bepaneia unokataoraong 47 7 72,

e MIa MEAETN 12 acbevwv nou €nacyav anod KUOoTIKN ivwon Kai
eAaBav evdopAeBiwg CMS og 66on 160 mg kabe 8 wpec (aoBeveic Pe
owMaTIkKO Bapog >50kg) n 80 mg kabes 8 wpeg (aobBeveic pe
owMaTikO Bapog <50kg) dianioTwbnke OTI 0 PECOG XPOVOG Nuicelag
(wng (£ oTtabepny anokAion, = SD) Tng CMS ntav 124 (+ 52) AenTta
kal TnG CS 251 (£ 79) Aentd. H peon TiwnR (£ SD) TNG OUVOAIKAG
OWMATIKAGC kKaBapong (total body clearance) kai Tou OykKoU
katavopng (volume of distribution) Tng CMS nAtav 2,0 (= 0,5)
ml/min/kg kar 340 (+ 95) ml/kg, avTioToixa ’. Mepinou 55% Tou CS
EXEl Ppebei Ot NEIPAMPATIKEG MEAETEG OTI €ival OUVOEDEUEVO HE

npwTeivec Tou NAdopaTtoc &3 73 74,

O1 nAnpo@gopiec TNC O1aBgoiunG PiBAloypagiac OXeETIKG HE TIC
PapuakokIvnTikeg 1016TNTEG Tou CS kai TnGg CMS OTIG €NIPEPOUG
€0TIEC AOIMWENG, HETA ano evOoPAEBIa Xopnynon, e€ivalr OXETIKA
eAAIMEIC. ZUP@Wva HE nNaAAalOTEPEC HEAETEG, n Odleioduon TwvV
PapuakwVv autwv oTnv unelwkoTIKA KOIAOTNTA, OTO MNVEUMOVIKO
Napeyxuha, oTa o0Td Kal OTo EYKEPAAOVWTIAIO uypo e€ival

NEPIOPIOHEVN. Z€ MIa NPooPATWC ONUOCIEUMEVN NEPINTWON €VOC
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aoBevoUC nou €naoxe ano unviyyimida and oTélexoc MDR
Acinetobacter baumannii, n evdoQAEBIa xopnynon 1 ekaToupupiou
(IU) CMS kabe 6 wpec, €ixe wG aAnNOTEAeopa Tnv iaon Tou. H
ouykévTpwon Tng CMS oTo eykepaAlovwTidio uypo BpeBNKE va eival

ion pe To 25% TNG OUYKEVTPWONC Tou opol 7>,

EminAéov, oe 5 aoBeveic pe KUOTIKA ivwon AAAd kal O0g 6 UYIEIC
€0EAOVTEG Ol MEYIOTEG OUYKeVTpwoelg Tou CS oTov 0pO, nou
napatnpnbnkav o€ pia MEAETN, kupavenkav ano 0,077 €wg 0,159
mg/| kai ano 0,014 ¢wg 0,059 mg/l, avTioToixa, JETA TNV €ionvon 25
mg CS ’°. Mpoo@dTwg, pia NOAUKEVTPIKN HEAETN 30 acBevav pe
KUOTIK ivwon, nou €&AaBav 2 ekatopuupia IU CMS o¢
vepeAlonoinuevn  Hoppn yia Tn Oepancgia  nveupoviag ano
Pseudomonas aeruginosa, a&loAOynoe TIC (QAPHAKOKIVNTIKEG
1I010TNTEC TNG €lonvedevnG CMS. O1 JEYIOTEG OUYKEVTPWOEIG TNG CMS
oTov opO napatnpndnkav kata PEco Opo ot 1,5 wpec PETA TNV
gilonvon kar ATav 0,178 mg/l kar 0,17 mg/l xpnoigonoiwvTtac duo
OIaMOPETIKEG OUOKEUEG vepeAonoinTwv. Katd peoco 6po 10 4,3 +
1,3% Tnc elonveopuevng d6ong avakTtninke orta oupa. O1 PEVYIOTEC
OUYKEVTPWOEIGC TOU (papudKou oTa NTUeAd napatnpnénkav nepinou 1
Wpa PETA TNV €lonvon Kal NTav hJeyaAuTtepec and 1o MIC Twv 4 mg/I,
nou eixe npotabei yia Tn Pseudomonas aeruginosa and Tnv BSAC

npiv To 2009, akdpa kal 12 wpeg Yetd TNV sionvon .

46



e Bapew¢ nAoYXOVTEC AOBeVEIC WYE MOAuUOpyavikn avendpkela Kal
ooBapec AOIMWEEIC AOyw MDR pIkpoopyaviopwy, Ol BEPAneUTIKEG
ENIAOYEC e€ival 1010iTEPA NEPIOPIOPEVEC. H KOAIOTIV nNApapevel
eniAoyn TeAeuTaiag ypapung yia autoug Toug acBeveic. Mpoogarta
oToixeia €xouv Oci€el OTI n gappakokivnTikng Tng CMS oe Bapia
aoBeveic dlaPeEpel and auTth nou e€xel dlanioTwBei oTo napeAbov
HETAEU Twv aoBevmdv peE KUOTIKA ivwon 8. Ze Bapid acBeveic, ol
ornoiol YNopei va €xouv NoAuopyavikn avendapkela, onyn n vEQPIKN
avenapkela, n dlagopd auTn €ival onuavTikd va AneBei unoywn. Av
Kal 0 Xpovoc nuiosiac {wnc TNC KOAIOTIVNG O€ ACOBEVEIC PJE KUOTIKN
ivwon €xel Bpebei va eival nepinou 4 wpeg, o€ Bapia aobeveig eival
hHeyaAuTepocg (14,4 wpec) kal 0 pubpoc oxnUaTiogou KOAIOTIiVNG ano
CMS eival dI1aQopeTIKOG amnd auTov nou exel avagepbei oe
nponyoUpevec PEAETEC 2. EmnAgov, o Bapéwc NAoXOVTEC aoBeVEiC
ME oNnwn &xel napatnpnOei HPeEYAAUTEPOC OYKOC KATAVOUNG Kal
XAUNAOTEPEC OUYKEVTPWOEIC Tou avTiioTikoU 0. O1 diapopéc auTec

gival duvaTov va ennpeacouV TNV anoTeAeopuaTikoTNTa TNG CMS.

Mia opada epeuvnTWV E€EETACE TIC PAPHAKOKIVNTIKEG 1010TNTEG TNG
KOANIOTIVNG HETA TN XopAynon svdopAéBiac CMS oe Bapid aoBeveic 7°.
O1 aoBeveic ehaBav 3 ekatoppupla IU (240 mg) CMS evdo@pAeBiwg
KGbe 8 wpeg 1 160 mg kabe 8 wpeg €av n kKABaApon KpeaTtivivng nTav
HIkpOTEPN and 50 ml/min. H npoBAenopevn oTov opd HEYIOTN

ouykévTpwon (Cmax) nrav 0,60 mg/L perd Tnv npwtn doon kai 2,3
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mg/L oeg oTabepry kataoTtaon. O1 ouyypageic dianioTwoav OTI PETA
TIGC NPWTEG OOOEIC TOU OXNHUATOG aAAd Kal o oTaBepn KaTtaoTaaon, ol
OUYKEVTPWOEIG TNC KOAIOTIVNG NTAV HIKPOTEPEC ano Tnv MIC Twv 2
mg/L nou npoteivel n CLSI yia Ta oteAexn Pseudomonas aeruginosa
kal Enterobacteriaceae. Ta anoTeAéopata auTtda eival 101AITEPWC
avnouxnTika O0edopévou OTI N KabBuoTEpnon OTnV  KAaTaAAnAn
avTIHIKpOBIaK aywyn 1 N €AATTWHEVN AMOTEAECHUATIKOTNTA TOU
XOPNYOUPEVOU OXNMATOC KMopei va odnynoel o€ avToxn Kal TEAIKA o€
auénuevn BvnToéTNTa TWV PBApew¢ naoxovtwv acbevwv. Ol
OUYYPAQEIC KATAANYOUV OTO CUMMNEPAOPA OTI pia doon €podou 9 n
12 ekatoppupiov IU CMS pali pe pia doon ouvthpnong 4,5
ekaToduupiov IU kabe 12 wpec mbavwe va odnyouos oe KAAUTEpPA

(PapuUakokIvNTIKA anoTeAEoaTa.

Opoiwg, Mia AaAAn opada afloAdynoe TIC OUYKEVTPWOEIG TNC
KOAIOTIVNG OoTOoV 0pO Ot oTaBepr) KATaoTaon META and evOoPAERIa
xoprynon CMS 225 mg kabe 8 wpec oc 14 aobeveic %°. H péon Cmax
Bpebnke va ceivar 2,93 mg/L, ouykévTpwon n onoia, ONwg
ONMEIWVOUV Ol Oouyypageic, mbavoTtata va odnyei o0 nnAiko
Cmax/MIC pn 1kavonoIinTikd yia OTeEAEXN ME uwnAég MICs (n.x.,
Acinetobacter baumannii kal Pseudomonas aeruginosa). Ol
EPEUVNTEC KATEANEav oOTO Oupnépacua OTI nmbavwg xpesialovTal
HeyaAUTepec O00oeic CMS. Me Baon AuTEC TIC OUO MEAETEC, €ival

npogavec OTI anaiToUuvTal NEPAITEPW EPEUVEC O PBapld aAoBEeVEiC
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XPNOIHONoIWVTAC HeyaAuTepec 0o6oeic CMS yia va dianioTwbei av
undapxel BeEATIwWON TNG ANOTEAEOUATIKOTNTAG TOU aAvTIRIOTIKOU XWPIG

auvénon TnG ToEIKOTNTAG TOU.

Kal oTov TopEa TNG pappakoduvapikng Ta dedopeva eival avenapkn.
In vitro peAéTeg exouv deiel 0TI TOoO To CS 000 kal n CMS &xouv
dooo-eEapTwpevn (concentration-dependent) BakTnpiokTOvo dpdon
¢ QoTooo, n CMS eival AIyOTEPO 10XUPH OUYKPIVOUEVN HE To CS.
dappakoduvapikeg napaperpol, onwg Cmax/MIC, AUC/MIC, T>MIC
yia To CS kai Tn CMS Jdev €xouv akoOpa anooa®nvioTei Yeoa ano
NEIPAPATIKEG N akOPa KAAUTEPA KAIVIKEG HEAETeC. Eival katavonTto
OTI TETOIOU €idOUC MEAETEC €ival AvAyKAieC ONUeEPA, €TOI WOTE va

kaBopioToUv Ta BEATIOTA doOOAOYIKA OXAMATA.

1.7 KAIVIKEG eVOEi&eIq

OuaiaoTikn €vOeIiEn yia Tn xopnynon €voopAeRiac CMS anoTeAei n
Bepaneia AolpwEewv and noAuavOekTikd Gram-apvnTikd HiIkpoBia Ta
onoia e€ival avBekTika o' OAa Ta unoAoina diabeaiya avTiRloTIKA.
Eniong, Aoyikn BswpeiTal n xpnon TNG Kal O NMEPINTWOEIC AOIHWEEWV
and Gram-apvnTika HIKpOBIa €uaioBnTa in vitro kal og dAAa
avTiBloTIka, uno Tnv npolndBeon OTI n Oepancia Pe TN Xopnynon

auTWV TWV avTIBIOTIKWV £XEI ANOTUXEI.
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Eniong, n CMS é€xel xpnoigonoinBei yia Tn Ogpancia acbevwv WE
€vOOVOOOKOMEIOKN MVEUHovia Kupiwg o€ Movadeg EvraTikng
Oepanciac (MEG) (vegpelonoinuevn popepn) kKabwc kal yia Tn
Bepancia acbevwyv pe AolpwEeic Tou KevTpikoU NeupikoU ZUCTANATOC

) 8185 QoTboo, mapdAo nou n

(KNX) (evdopaxiaia xopriynon
undpyxouoa KAIVIK €unelpia PE Tn Vvepelonoinuevn CMS oTn
Bepancia aoBevwv HPE  KUOTIKA ivwon KAl AoIJWEEIC  Tou
avanveuoTikoU €ival ekTevng, Ta O0edopeva ano Tn Xpnon Tng g
EMIKOUPIKAG aywyng N wg PovoBepaneiag oTIC €vOOVOOOKOMEIAKEG
AOIMWEEIC TOU avanveuoTikoUu oTov undAoino nAnBuopd eival

neplopiopéva 548,

1.8 AocgoAoyia — Tponol XopRynong

H CMS xopnyeital dia TnG napevrepIkng odou, dedopevou OTI gival
AyoTepo ToEIKRA and To CS 3°. Ta duo nio koivd, epnopikd diabéaiua,
NapevTepIka okeudopata Tng CMS eival eva Eupwnaikd npoiov
(Colomycin®, nou kaTtaokeudletar and Tn Dumex-Alpharma A/S,
Koneyxayn, Aavia) kai €va Apepikavikd npoidv (Coly-Mycin® M
parenteral, nou kaTtaokeudleral and Tn QAPUAKEUTIKN ETaAlpEia
Parkedale, Rochester, HIMA). Kal ota dUo okeudoparta, Ta @laAidia

nepiExouv &npn okovn CMS yia avacuaoTaon npiv anod Tn Xopnynon.

AuoTuXWG, Kal Ta dUo MnpoidovTa €xouv enionuavOei Pe dIAQOPETIKO
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TPOMO O OXEON HE TO nNeEPIEXOPeEVO. To Eupwnaikd npoiov Exel
enionuavBei og IU (500.000 IU, 1 ekaTopuUpio Kal 2 ekaToppupla

IU ava @iaiidio) ¥’

. Agdopévou OTI n avTioTolXia €ival nepinou
12.500 IU avad mg CMS unapxouv 40, 80 kal 160 mg CMS,
avTtioToixa, oc kabe giaiidio . H ouvioT®pevn 3don yia To Npoidv
auTo, yia €vav acBevn nou (uyilel neploocoTepo and 60 kg kal He
(PUOIOAOYIKN VEPPIKN AsiToupyia €ivar 1-2 ekatoppupia IU Tpeig
QPOPEC TNV NUEPA, nou Iooduvapei pe 240 ewg 480 mg CMS ava
nuEpa. Qotoco, otn BIBAIoypagia unapxouv PEAETEC NoU Xopnynoav

¢wc kal 3 ekatoppUpia IU kdBe 8 wpec (720 mg CMS ava nuépa) °%

ol AvtiBeta, To Apepikaviko npoiov nepiéxel "150 mg Baong
KOAIoTivnG ava @iaAidio" (1 mg Baong koAloTivngG 1coduvauei e
30.000 IU kai pe 2,67 mg CMS) % 72, Ztnv npayuatikéTnTa, KAOE
@IaAidio nepiexel 400 mg CMS nou I10oduvapei nepinou pe 5
ekaToppUpia IU. O1 guvioTwevEG DOOEIC Yia auTo To Npoiov eival 2,5
€wG 5 mg/kg Baong koAloTivng TNV NUEpa dlAIPOUNEVO O 2 €wg 4
000¢I¢, nou looduvapei pe 6,67 €wcg 13,3 mg/kg CMS Tnv nuEpa
(400 mg €w¢ 800 mg TNV NUEPA) yia aocBevn PJE CwHPATIKO Bapog 60

71, 72

kg kal JE QUOIOAOYIKN VEQPIKA AEITOUpYia

Mapd To yeyovoc OTI auTn n NoAU ouoiacoTikn dla@opd HETAEU Twv
NPOIOVTWV EXEl ONMAVTIKEC OUVENEIEG WG MNPOG TIGC OEPAMEUTIKEC
00a0¢Ig, paiveTal va ayvoeital otn BiBAloypagia. AapBavovTag unoywn

OTI N KOAIOTivn €ival éva and Ta Aiya kal nio onuavTtika avTifloTika
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KaTa Twv MDR Gram-apvnTikwVv BakTnpiwv OnUeEPA, €ival onuavTiko
va anooagnviotoUv TETOIOU €idoug BfuaTta £T01 ®OTE  vd
heyloTonoin®ei n  anoTeAeopaTikOTNTA TNG KOAIOTIiVNG Kal  va

ehaxioTonoinBei n avanTuén avroxng %2

Tpononoinoeig TNG CUVOAIKAG nUepnolag ddong npénel va yivovral

72 Aev

otnv napoucia vePpikng OucAeiToupyiag (nivakag 1)
unapxouv OIaBE0INA OTOIXEIQ OXETIKA ME TNV aAvAykn, €4av undapxel,
yla Tpononoinon TnG d00on¢ o€ aoBeveiC UE NNATIKN AVENAPKEI.

Nivakag 1. Tpononoinoeig 3ocoAoyiag KoAIoTivNG O€ VEQPIKN
duocAsiToupyia

BaOuog Ne@pikng AugAsiToupyiag

>50-90 10-20

20-50 <10

KAOe 24-
36 wpeC

2,5-3,8

52



EminAéov, n CMS punopei va xopnynOei &vOOUUIKWG OTIC
idlec OOOEIC MOU CUVIOTWVTAlI Kal yia Tnv evOopAEBIa xopnynon.
Qotoco, n evdopuikn xopnynon O€ XpnolgonolgiTtar ouxva
oTNV KAIVIKA npagn, AOyw TOu €VTOVOU AAyouG Mou NpoKaAeiTal
Tonika kAarta Tn Xopnynon Tou (appdakou. Kartda Ttn Oidpkeld Tou
1970, via evOopuikl Xpnon Xpnolgonoinbnkav @ilaAidia nou
nepisixav Baon KoAIOTivnG Kal €vOoc TomikoU avaiodnTikou, TNg

udpoxAwplikng difoukaivng *L.

'Otav n CMS OJiveral og vepeAonoinUevn HOpPr, N OCUVIOTWHEVN
dogoAoyia oto Hvwpevo BaaiAeio gival 40 mg (500.000 IU) kabe 12
WPEC YIa aoBeveic NE OWHATIKO BAPOC HIKPOTEPO N ico pe 40 kg kal
80 mg (1 ekatoppupia IU) kabe 12 wpeg yia acBeveic HE CWHATIKO
Bapog peyaAuTtepo ano 40 kg. Ma unoTpomnalouosC AOIMWEEIC Tou
avanveuoTikoU, n docoAoyia pnopei va au&énbei kar oe 160 mg (2

ekaToppUpia IU) kabe 8 wpeg 73 %4,

NIYEG €ival o1 npocpaTeg avapopec otn BIBAIOypaPia OXETIKA HE TNV
ageon xopnynon koAiotivhg (CMS i CS) oto KNZ vyia Tn
avTigeTwnion AoIdwEewv Aoyw MDR Gram-apvnTikwv BakTtnpiwv. H
doooAoyia nou Xpnolhonoinbnke oe 2 nepINTWOEIC evdopaxiaiag
XOpAyNnong KoAloTivnGg kupaivovTav and 3,2 mg €w¢ 10 mg Tnv
nuepa (xopnyoupevn o€ Jia 06on) kKAl O 2  NEPINTWOEIC

€vOOKOIAIOKNG ¥opAynong kupaivovrav and 10 mg €wg 20 mg
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nUeEPNOIwG (Xopnyouuevn o€ dUO OOOEIC)  OFE AUTEC TIC NEPINTWOEIC

S 997 Se pia dnuooisupévn

0e xopnynobnke kalr evdopAeBia CM
nepinTwon xopnynénkav evdokolAlakwg 20.000 IU CMS uia @opa
TNV NMEPa kata Tn OlIApKEId TOU NpwTou enegicodiou kalr 40.000 IU
hia @opd Tnv nueEpa kaTta Tn Oiapkeld Tou OeUTeEpou eneicodiou
hunviyyiTidag and Acinetobacter baumannii. O OUYKEKPIMNEVOCG

aoBevng €AaBe eniong 1 ekatoppupio IU CMS evdo@AeBinc kabe 8

WPEC, HE ENITUX KAIVIKE €kBaon 83,

To CS xopnyeitar and Tou oTopatog oe doon 3 €w¢ 5 mg/kg
nUeEPNCiwg diaipepevn os 3 d00eIG o€ Bpepn kal naidid Nnou NAoXouv
and Jdlappoikd cuvOpouo anod eudicbnTa oTo PApPHAKO PBaAKThpPId.
TeAog unapyxel kal depuatikn aAoipn nou nepiexel CS oe ouvouaouo

HE UdPOKOPTICOVN KAl VEOUUKIVN.

1.9 AvenIOUMUNTEG eVEPYEIEC — TOEIKOTNTA

O1 nio ouxVveG aveniBuunTec evepyeleg Tou CS kal Tng CMS eivai n
VEQPOTOEIKOTNTA KAl n VveupoTo&ikotTnta. 'Ocov agopd oTn
VEQPOTOEIKOTNTA KUpIiwC nepiAauyBavel  Tnv  gupavion ofeiag
owANVapIakng VEKPWONG Nou ouvnOwg ekdNAWVETAlI WG au&non Twv
TIMWV TNG oupiag Kal TnG KPeaTivivng Tou opoU Kal ENOHUEVWG HEIWON

98

TNG KaBapong TnG kpeartivivng °°. Algatoupia, npwTelvoupia Kai

EUQAVION KUAIiVOpwV OTn MHIKpOOKOMIKN €EETAon Twv oUpwv
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anoTeAoUV OUXVEG eKONAWOEIG TNG VEQPPOTOEIKOTNTAG TNG KOAIOTIVNG.
IoToAOYIKWG €xEl napaTtnpnBei e€oTiakn, akavoviotn O1dTtacn Twv
owAnvapiov, onuioupyia €eniONAIGKWV KAl MOAUHOP@ONUPNVIKWV
KUAIVOpwV Kal ek@UAION Kal avayevvnon Twv &nienAlakwv
KUTTapwVv. H Baoikn heuBpavn napapével ouvnbwc avenagn Kadbwc

enionc kai To oneipapa *° 1%,

H napoucia Twv apivo&Ewy kal Twv AInapwv o&ewv oTn XNHIKNA doun
TNG KOAIOTIVNG €xel €voxonoinbei yia Tn VeEQPPOTOEIKOTNTA TOU
(pappakou. H ouyxopnynon dAAAwWV  OUVNTIKWV VEPPOTOEIKWV
Papuakwyv, onwg ival Ta dloupnTika, aAAa avTigikpofiakd gapuaka
Kal Ta Mn oTeposldny avTipAsypovwdn au&avelr Tnv mbavoTnTa

eUPAaviong veppoTtoikoTnTag 2% 101,

H veupoTo&ikOTNTA OXETI(ETAl PE TNV €P@AvVION WUIKAG aduvapiag,
aiobnuartoc CaAng, 1Aiyyou, Odiatapaxwv Opaong, NEPIPEPIKNC
napaiocbnoiag, ouyxuong, onachwv kKal ataiac. QorToco, n nio
goBapr VEUPOAOYIKN €MIMAOKI TOU CUYKEKPIJEVOU avTIRIOTIKOU €ival
O VEUPOMUIKOG aMNOKAEIONOGC nou evOEXETAl va o0dnynoel o€
avanveuoTikn avendpkela f anvola. e naAaiotepn BiBAloypagia n
ouxXvoTNTa EPPAVIONG VEUPOTOEIKOTNTAC AVAPEPETO OE MNOCOOTO
nepinou 7%, We TIC napaiobnoie¢ va anoTteAoUVv TIC KUPIEG

21

VEUPOTOEIKEC avenBUUNTEG EVEPYEIEG MpOoQATEG MEAETEQ

acbevwv nou énaoxav and &vOOVOOOKOMEIAKEG AOIMWEEIG ano

55



noAuavBekTikd Gram-apvnTika@ MIKpoOBia kal  €AaBav  CMS

eVOOPAEBiwG €deI€av OTI N ouxvoTNTa AuUTn €ival akopa XapnAoTepn

102-104

H aAAnAenidpaon TNC KOAIOTIiVvNC HE TO VEUPWVA, MOU &XEl UWNAN
NEPIEKTIKOTNTA O€c Anidia, €xel €voxonoinbei yia Tnv npokAnon
avenBuPNTWV VEUPOAOYIKWV eVEPYEIWV. O VEUPOPUIKOC anokAEIopOC
nou npokaAeital and Tnv KoAIgTivn €xel anodoBei oTnV NpocouvanTIKi
TnG dpAacon. ZUYKEKPIKYEVA, napePPaivel aTov npoouvanTikd unodoxea
Kal napepnodilel TNV aneAeuBEPwOn AKETUAOXOAIVNG OTO CUVANTIKO
xaopa 195719 H guyxopriynon puoxaiapwTik®v (TUNoU koupapiou),
VAPKWTIKWY, NPEPIOTIKWOV Kal avaigonTikwv @apuakwy HNopEi
duvnTika va evioxUoel Tnv ekdnAwon veupoTofikoTnrag %% 110 H

XOopriynon Tou (pappAKou avTevOeEikvuTal 0 aoBeveic mou NAoXouv

anod puacBeveia.

TOoo n VveupoTo&KOTNTA 00O KAl N VEPPOTOEIKOTNTA BewpouvTal
0000EEAPTWHEVEG AVEMBUPNTEG EVEPYEIEC KAl OUuVNOWC eival
avAaoTPEWYIPEC PETA TNV €ykaipn Olakonn Tou avTifloTikou. MapoAa
autad undpyxouv onavieCc ava@opeG, OTnV  NAAAdIOTEPN KUPIwG
BiBAloypagia, nNeEPINTWOEWV MN  AVACTPEWIUNG VEPPOTOEIKOTNTAC

HETA TN dlakonn Tng Bepaneiag pe CMS 2L,
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AIYOTEPO OUXVEC aVEMIBUUNTEG EVEPYEIEC NMOU EXOUV ava@epBEei e TN
xopnynon CS n CMS anoteAouv ol avTidpdAceic unepeualobnaiag, To
OeppaTikd €€avOnua, n kvidwon, 0 (PAPUAKEUTIKOC MUPETOC Kal Ol
yaoTpevTepikeG Olatapaxéc. H avapepopevn otn  BiBAloypagia
ouxvoTnNTa €UPAvionc aAAepyikwv avTidpdocewv €€aiTiag  Tou
OUYKEKPINEVOU avTIBIOTIKOU avépXeTal o€ NocooTo 2% 1. EminAéov,
n xpnon CS n CMS 0duvnmikd HNOpEl va MNPOKAAEDE!

WeudopepBpavwdn KoAiTIda, av kal ival €EaIpeTIka onavia.

‘Ooov apopa atn xopnynon CMS oe vepeAonoinuevn Hop@n Hnopouv
va ekdnAwbouv nepaiTEpw PBrAxag, kuvayxn, Bpoyxoonacuog Kal
aiobnua BwpakikoU AAyoug, CUOQPIYKTIKOU YapakTtnpd. QoTdco, n
aywyn ME EIONVEOUEVOUG Bo-aywVvioTEG Npo TNG &vap&ng Tng
Bepanciac pe Tn vepelonoinuevn CMS pnopesi va npoAdBer Tnv

eupavion PBpoyxoonacuou >4,

MNpoopata Onuooleldnke Kkal Hia
nepinTwon aocBevouc nou avenTu&e nveupoviTida €€ unepeualodbnaiag

HETA anod Tn Xopriynon CMS oe vepehonoinuévn popen 1.
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2KOMNOz THZ MEAETHz

O1 AolgwEeic nou ogeilovTal o noAuavBekTIkoug Gram-apvnTikoug
MIKPOOPYAVIONOUC OUVIOTOUV ONUEPA &va KAIVIKO mnpoBAnua, nou
NPOKAAEi onuavTikn voonpdTnTa Kai BvntdTNTa 0 OAO TOV KOOMO *
12 H eugpavion Gram-apvnTiK®V BakTnpiov nou avanTuooouv
avOekTIKOTNTA OTA NepIocoTePA d1aBEaiya avTIRIOTIKA, o€ ouvduaouo
ME TNV €AAEIYn avanTtuéng VEWV avTINIKPORIAKWY napayoviwy,
0odNnynoe TNV 1aTpIKN KolvoTnTa oTnv enava&ioAdynon TnG KOAIOTIvVNG.
H apxikn KAIVIKA eunelpia, Tn dekasTtia Tou 70, HE TO CUYKEKPIPEVO
avTIBIOTIKO avedeliEe uwnAn ouxvoTnTa €pgavionc ToEIKOTNTAG,
KUpiwG vePpoToEikoTnTag 2022, KaTtd Tn diapkeia Twv dUo TEAEUTAiwV
OEKAETIWV, N KAIVIKI| XprioON TOU OUYKEKPILJEVOU avTIBIOTIKOU ATAV

131aiTepa neplopiopgvn 13 113115,

2T0 avadpouiko OKEAOC ™G OUYKEKPIUEVNG o1aTpIBNG
npayparonomdnke avackonnon Tng npoo®artng UNEIpiac Pag PE To
avTIBIOTIKO auTo, PE OKOMNO TNV napouaciacn OeOONEVWYV OXETIKA ME
TNV  ANOoTEAEOPATIKOTNTA Kal TNV aopdaield TnG evOopAERIAC
KOAlOTivNG oTn Bepancia Aolgw&Ewv nou npokaAouvTtal anod

noAuavBekTikd Gram-apvnTika BakThpia.

Ta oTolixeia ano TIC NpOoPATA dNPOCIEUPEVEG HEAETEC, Ol OMOIEC OTNV
nAglown@ia Toug NTav avadpopiKeG N Oev €iXxav w¢ eNiKEVTPO TOUG TN

MEAETN TNG TOEIKOTNTAC TNG KOAIOTivng, Oev eniBefaiwoav TIg
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avnouxieg ano Tnv naiaidtepn BIBAloypagia, KUpIiwG yia TNV uwnAn
ouxvoTnTa VEPPOTOEIKOTNTAGC NOoU NpokaAoUoe n Xpnon Tou

OUYKeKpIJévou avTiBioTikoy 20 91, 116

. 'ETO1, 0TO NpoonTIKO OKEAOC
MEAETABNKE MIa opada aoBevwv OTOUG onoioug xopnynonke
evOOQPAERBIA KOAIOTIVN YIa MNEPIOCOTEPO ANO 7 NUEPEC OCUVEXWG, ME
oKOMNO va anooca@nVvioTel NeEPAITEPW TO BEua TNG VEPPOTOEIKOTNTAG.
Kabe enip€pouc evoTnTa TnG 010akTopIkAC dIaTpIBNG EXEl XwPIoOei o€

OUO UMNOEVOTNTEG MOU aVvTIOTOIXOUV OTO avadpopikd Kal NPOOnTIKO

MEPOG TNG Napoucag HEAETNG.
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MEOGOAOAOIIA
A. ANAAPOMIKH MEAETH

ZXEOIQOHOG TNG HEAETNG. XTO Voookopeio «Eppikoc NTtuvav»
OlEENyape Hia avadpodikn HEAETN KOOPTNC. H PEAETN €ykpiBnke ano
Tnv Enmiotnuovikn Emitponn C'Epeuvag kalr  AegovrtoAoyiag Tou

VOOOKOWEIOU.

KpitApia €mAoynG. AcBeveic pe AoINWEEIC and noAuavOekTikd
Gram-apvnTika MIKpOBIa, nou VvoonAeUuBnkav OTO VOOOKOMEIO
«Eppikoc Ntuvav» and Ttnv 17 OkTtwBpiou 2000 (idpuon ToOU
voookopeiou) pexpl Tig 31 Iavouapiou 2004 kal €Aafav aywyn Me
ouvOuaouoUGg evOOPAERIWV avTIBIOTIKWY, CUMNEPIAGUBAVOUEVNG TNG
KOAIOTiVNG evTonioTnkav and Ta NAEKTPOVIKA apxEia Tou papuakeiou
Kal eionxdnkav otn MeAETn. O1 acBeveic nou €AaBav aywyn He
eVOOPAERIA KOAIOTIVN Yyia XPOVIKO diaoTnua AlyoTepo and 72 wpeg
anokAgiobnkav ano Tn HEAETN. ZTNV NEPINTWON Mou &vag acBevng
gixe OepaneuTtei yia AoipwEn and noAuavBekTikdO Gram-apvnTiko
MIKPOBIO HE Tn xopnynon &vOoQAERIAG KOAIOTIiVvAG Kal WETA ano
diaoTnua TouAdxioTov 15 nuUEpPwWV, €PPAVIOE VEA AOIiNWEN ano
J1aPOPETIKO MNOAUavBekTIKO Gram-apvnTiko MIKPOBIO, Mou €niong
anairroloe Bepancia PeE KOAIOTIiVR, TOTE O OUYKEKPIPEVOG AOBEVAG

avaAubnke wg 0Uo OIAPOPETIKEG NEPINTWOEIG.
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MikpoBioAoyikég HEOBODOI. H TauTonoinon OAwv Twv naboyovwv
MIKpOBiwv E€YIVE XpNOILOMOIWVTAG TIC OUVNOEIC MHIKPOBIOAOYIKEG
HEBODOUC. O €Aeyxoc eualobnaiac npayupartonoindnke Pe Tn HEBodO
dlaxuonc Oiokwv kabwG kal HPE HIa HPEBODO HIKpoapaiwong
(auTtonoinuevo ouoTtnua Vitek II, bioMerieux, Hazelwood, MO). Q¢
dpla euaiobnaiac xpnoiponoifdnkav auta nou opilel To CLSI 46 117

118 Ta oreAéxn pe evdiaueon suaiobnoia ota eheyxOevTa avTiBIoTIKA

BewpnBnkav wg avoekTIKa.

XopnRynon koAioTivng. ‘'ONol ol und HeAETN aoBeveic gixav AdBel
evooPAEBIa KoOAlOTivn w¢ Bepancia AolpwEewv and noAuavBekTika
Gram-apvnTika HIkpOoBIla oc OOCEIC MOU &€ixav OpIoTEl And TOuG
BepanovTeg 1aTpoug. Ta okeudaopaTta KOAIOTIVNG nou
xpnoigonoménkav npogpxovrav and duo (PAPUAKEUTIKEC ETAIPEIEC
(Nopua, ABnva, EAAAda kar Forest Laboratories, Kent, United
Kingdom). Kai Ta 0uo okeudopata nepigxouv 1.000.000 IU

KoAloTIueBaTng (CMS) ava @iaAidio.

Opiopoi TV AoIHWEEWYV. H didyvwon TnG NveUupoviag opioTnke,
oUPN@WVa MPE TIC KaTeubuvThApleG 0dnyiec Tou KevTpou EAEyxou Kal
MpoAnwng Noonudtwv (CDC), w¢ duo n nepIooOTEPEG OIAdOXIKEG
aKTIvoypapiec Bwpakoc JE TOUAAXIOTOV €va ano Ta NApakaTw: VEO N
e€ehlogopevo dINBnua, nUKvVWaOn, KOIAOTNTA, N NMAEUPITIKN CUAAOYN.

EninpdoBeTa, o aoBevic £€npene va €ixe nupetd >38°C xwpic GAAn
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ePpavn €oTia f AsukokuTTapwon (apiOPoc Asukwv algoo@aipiov >n
=12.000/mm?3) 1/ Aeukonevia (apiBudC AEUKQV  aIHOOPAIPiWV
<4.000/mm?3) kal TouAaxioTov duo and Ta NApakaTw: NPOTPATNC
evap&nc nuwdng andxpedwn n HETABOAN OTO XAPAKTAPA TNG
anoxpepwne, avénon TwWV AVAMNVEUOTIKWV EKKPICEWV 1 AUENUEVEC
avaykeg vyia avappognon, Vvéag evapéng n  emdeivwon
npoundpxovto¢ Pnxa, n ouonvoia, n Taxunvoia, Hn HOUGCIKOUC
pOYXouG 1 Bpoyxikn avanvorn katd Tnv akpoacon, n enideivwon Twv

agpiwv aipatog 17,

BakTnplaipia opioTnke €ite n avantuén €vog naboyovou Hikpofiou

and MPia N NePICOOTEPEC AIJOKAAAIEPYEIEC 1) TOUAAGXIOTOV &va and Ta

napakAaTw onueia n oupnTopaTta: nupetog (>38°C), piyog, N

unoTaon Kai:

e anopovwon &vog HIKpoBiou TNG @UOIOAOYIKNG XAwpidag Tou
d¢puatoc (Diptheroids, Bacillus sp. Propionibacterium sp.
apvnTikoi oTnVv KoaykouAdaon Staphylococci, | micrococci) ano
dUo 1N nePICOOTEPEC aIJOKAAAIEPYEIEC nNou  ARgBnoav ot
O1aPOPETIKO XPOVIKO dlacTnua ano diapopeTIKA onueia

e anopovwon &voc HMIKPORIioU TNC @UOIOAOYIKNG XAwpidac Tou
oeppatoc (Diptheroids, Bacillus sp. Propionibacterium sp.
apvnTikoi oTnVv KoaykouAdon Staphylococci, | micrococci) ano
Hia aigokaAAiepyela and acBevny pe evdayyeliakd kabetripa uno

avTipikpoBiakr aywyn o,
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O1 opIoPOoi TWV €VOOKOIAIAK®WV AOIHWEEWY, TWV OUPOAOIHWEEWY, TWV
AolpwEewv Tou KNZ, kabwg kal Twv AolpwEewyv ano svdayyelakoug
KaBeTrpec kabopioTnkav eniong BAosl TwV KATEUBUVTAPIWY 0dNYIWV

Tou Kévtpou EAéyxou kal MpoAnwnc NoonuaTtwv (CDC) 19,

OpioHoi TWV ekKBacewv. [MpwTelov KATAANKTIKO OnueEio TG
MEAETNC opioTnKE N €vOOVOOOKOMEIOKN OvnToTnTa. AfguTepeUovTa
KaTaAnKTIKa onueia opioTnkav n KAIVIKN €kBaon TNG AoipwENg kai n
EUQAvION VEPPIKNG OUCAEITOUPYIAG. ZUYKEKPIPEVA, WG <«iaon»
0pioTNKE N NANPNG unoXwpnon OAWV TwV CUMNTWHATWV KAl TWV
onMeiwv TNG AOINWENG OTO TEAOG TNG Aywyng ME TNV KoAioTivhn. O
OpIOPOC anaiTouoe kKal Tnv €€0d00 Tou aoBevouc and TO VOOOKOMEIO.
QG «BeATiwon» 0piOTNKE N MEPIKN UNOXWPNON TWV CUUATWHATWV Kdal
TWV ONMEIWV TNG AOINWENG KAl WG «dn avrtanokpion» n enigovn n n
endeivuon TwWV CUUNTWHATWV KAl TWV ONUEiwV TNG AoipwENc karta

TN JIApKEIa Xopnynong TnG KoAIoTivng.

Qc enmidsivwon TNG VEPPIKNG AsiToupyiac kaTtda Tn Oldpkeld TN
Bepaneiag pe KOAIOTiVN opioTnke n au&non avw Tou 50% and Tnv
apxikn (baseline) Ty kpeaTivivng (kpeaTtivivn avagopdc), o€ TIUN
heyaAuTepn anod 1,3 mg/dl [ w¢ n EkNTwaon TNG VEPPIKAC AsIToupyiag
nou anaiTouoe BOepaneia unokaraoraonc. Apxiki KpeaTivivn (A
KpeaTIvivn ava@opdc) opioTnKe WG N TIMA TNG KPeaTivivng opoU Tnv

NHEPA evap&ng TngG evOoPAERIag Xoprnynong KoAIoTivng.

65



ZuAAoyn OeJOMEVMV. XpnoigonolwvTac &va e€idIka oxXeOIAOHEVO
EVTUNO OUAAoyNG Oedopévwy Kataypagnkav, and OAoUG TOug
O1a0€01UoUG 1aTPIKOUG (PAKEAOUCG, NAnpogopiec ONwc n nAikia, To
@UAO, n BapuTtnTa TNG vooou onwg kabopiletar and 1o APACHE II

score !?°, n ouvoonpoTnTa, n eoTia TNG AoipwENg, n diapkela

xopnynong TnGg evOOPAERBIAC KOAIOTIiVNG, 1N OuyxXopnyouUHevn
avTiBIOTIKl aywyn, N HNXavikn unooTtnpién Tnc avanvong Kdal n
dlapkela TNG voonAsiag. Eniong ouAAéxBnkav  HIkpoBioAoyika
d0edopEva nou nepieAauBavav To naboyovo HiIkpoPio, TNV NUEPOMNvia
TNG anopdvwong kKal TIG in vitro euaioBnoie¢ Tou o diagopa
avTIBIOTIKAG oupnepIAapBavouevng Kal TnG KoAloTivng. EninAgov,
OUAAEXBNKav epyaoTnplakda dedopeva Onwc ol NAEKTPOAUTEC opou, N
TaxuTnTa kadbifnong Twv epubpokuTTapwy, N C-avTidpwoa nNpwTeivn
(CRP), oToIXeia OXETIKA ME TN VEPPIKA KAl nOaTtikn AsiToupyia, n
YEVIKA aigaTtog TNV nUEPA €10aywync Tou acBevouc, kKabwc kal Tnv
NpwTN Kal TNV TEAEUTAia nuEpa TnG Bepaneiac pe KoAioTivn. Ano TIC
NANPOPOpPIEC  nou OUAAEXONKav  oTa gEvTuna OUAAOYNC
dnuioupynlnke Mia nAekTpovikn Bdaon dedopevwyv, TOo 20% TNC
onoiag eAexOnKe Tuxaia ano €vav aveEapTnTo KpIThH. EninpdoBeTa, To
€ido¢ TNC Aoipwéng, To naboyovo MPIKPORIO, KABWC Kal n KAIVIKN

€kBaon TNG Aoidw&Ng kaBopioTnkav ano dUo aveEapTNTOUC KPITEC.

ZTaTioTikn avdAuon. H oTaTmoTikn  avaAuon  €yIve HPE TN

pneBodoAoyia Tou t-test ) Pe PN NAPAMETPIKEC OTATIOTIKEC HEBODOUC
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(Mann-Whitney test) yia noooTikG XapakTnpPIOTIKA PE KAVOVIKN Kal
MN Katavoun, avTioToixa Kal PJe Tn peBodoAoyia Tou Fischer exact
test yia noloTika xapakTnpioTika. O1 JeTAaBANTEC nou Bpednkav OTI
oxeTifovTav O€ OTATIOTIKA ONMAvTIKO BaABpo pe Tn BvnTdéTNTA OTN
govonapayovTikn avaiuon (P< 0,05), ocuunepiAn@bnkav oe €va
NOAUNAPAYOVTIKO HOVTEAO BNMATIKAG AOYIOTIKNG NaAIvopounong
(backward stepwise), 6rnou anokaAUQTNKAV €KEIVEG Ol PETABANTEG
nou oxetiovrav aveEaptnta We Tn OvnrotnTta (kar  oOTo
noAunapayovTiko HOVTEAO OTATIOTIKWG OnNUavTikn Bewpnbnke n
diapopd pe P< 0,05). 'OAec ol OTATIOTIKEC AVAAUOEIC EKTEAEOTNKAV

ME Ta Aoylopika SPSS 11.0 kar S-PLUS 6.1.

MNa va diepeuvnOei NepaITEPW, KUPIWG N TOEIKOTNTA TNG KOAIOTIVNG O€
acBeveic pe AolpwEeic and noAuavBekTikG Gram-apvnTika PIKpOoRia
MEAETNONKE avadpouika €va unooUVOAO aoBevwVv Nou VOONAEUTNKE
OTO Voookopeio «Eppikoc NTuvav» ano tnv 1n OkTwBpiou 2000
MExp! TNV 31n Iavouapiou 2004 kal €AaBe evdoPAERIa KOAIOTIVN yia
NapaTeTapevo Xpoviko diaoTnua (nepiocoTepo and 4 eBdouadec). Me
Tnv idla peBodoAoyia OUAAEXONkav kal kataypdapnkav OedouEvVa
OXETIKA ME TA ONUOYPAPIKA OTOIXEId TwV aobevwyv, KAIVIKEC
NANPOMOPIEC yia TN ACIHWEN, KABWC Kal €pyacTnPIaKEC NAPAPETPOI
nou agopoucav oTn Veppikn (oupia, kpeaTtivivin opoU, YEVIKN
eE€€Taon oUpwv) Kal otnv nnaTikn Asitoupyia [o&aAo€ikn (SGOT) kal

nupooTapuAIKn Tpavoapivaon (SGPT), aAkaAikn ewaogpaTtaon (ALP),
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v-YAouTtapuA-TpavonenTidaon (y-GT), xoAepuBpivn]. O1 TINEC TNG
KPEATIVIVNG opoU KaTa Tnv &vapén Tng Oepanciac pe evOopAERIa
KOAIOTIVI OUuyKpiBnKkav HE TIC MEYIOTEC TIMEC KPEATIVIVNC KATA TN
dldpKeIa TNG aywyng Kabwc kal Kal JE auTEG nou napatnpnénkav
OTO TEAOC TNC Oepancsiac XpnOIMOMOIWVTAG MIAd HN-NAPAMETPIKN

oTaTioTikn JEBodo (Wilcoxon test).
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B. MPOONTIKH MEAETH

Mia npoonTIKn HEAETN KOOPTNG OIEENXOBN To Xpoviko diacTnua anod
Tov Maio Tou 2004 péxpr Tov Mdaio Tou 2005 OTO VOOOKOMEIO
"Eppikoc Ntuvav". H peAETn eykpiOnke and Tnv EnmoTnuovikn
EnmiTponn 'Epeuvac kar AsovtoAoyiag Tou voookopeiou. O1 aoBeveig
nou €&AaBav aywyn pHe evOoPAEBIa koAloTivn (CMS) vyia Tnv
avTigeTwnion Aolgw&ewv  and  noAuavBekTikad Gram-apvnTika
BakTApla OUMneEPIANPONKav oTn MHeAETN. EidikdTEpa, avaAubnke
NEPAITEPW TO UMNOCUVOAO TwVv acbevwv nou €Aafav To avTiBIoTIKO
yla TOuAaxioTov 7 nUEPEG. MOVO 0 NPWTOG KUKAOG TNG evOOPAERIAC

xopnynonc CMS ava acBevn avaAuBbnke.

2 €0lkG  OoxedIaOPEVO  EVTUNO  CUAAOYNG  NANPOPOpILV
KaTaypaenkav avaAuTika OAeG ol JIaBeoIYeC NANPOPOPIEC ONwC
nepiypa@nkav oto avadpouiko OKEAOG TNG MEAETNG Kal apopoucav
TO ATOMIKO AVAPVNOTIKO TOU acBevoucg, MIKPOoBIOAOYIKA Kal KAIVIKO-
€pYaoTNPIAKA OTOIXEIQ OXETIKA WE TN AoiPwEn yia Tnv onoia €éAafav
KOAIOTiVI), Tnv nponyoudevn AQwn avTiBloTIKwyY, Tn OJldpKeia
voonAeiag kal Tnv €kPBacn Tou acBevouc. EnminAgéov kataypagnkav
EPYAOTNPIAKEC NAPAMETPOI TNG VEPPIKNG AsIToupyiag oOnweG n
KpEaTIvivn opouU, n oupia Kai n YevIKNn €EETaon oUpwv nplv, KaTa Kal
OTO TEAOC TNG Xopnynong evOopAERIaG KOAIOTIVNG | KaTa Tnv £€0d0
ToUu aocBevoug and TO VOOOKOWEIo. H ouxvoTnNTa TwV €pyacTnpIaK®V

METPNOEWV OIEPEPE HETAEU Twv aoBevwv Bdacel TNG KAIVIKNG
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EKTIUNONG TOU  €kAOTOTE BOepdnovra 1aTpou. Emnpooderaq,
npaypatonoindnke 24wpn ouAloyn oupwv Yia Tn METPNON TNG
KPEATIVIVNG KAl TwV €mnedwv vaTtpiou oupwv Tnv npwTn nUEPaA
X0pNynong TnG KoAIoTivng kal otn ocuvexela Bdopadiaing PEXP! TN

dlakonn Tou gapuakou.

O1 opIoHOI TWV ACIHWEEWY, TWV KAIVIKOV ANOTEAEOPATWY KABWC Kal
TNG VEQPPOTOEIKOTNTAG NATAv ol idlol PE TO avadpopiko OKEAOG.
JUOXETIOEIG HETAEU TwV HETABANTWV EAEYXTNKAV HE TO MN

NApapeTPIKO 1000UVAHO OUVTEAEOTN Spearman.
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AMNMOTEAEZMATA
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A. ANAAPOMIKH MEAETH

MeAeTnBnkav ouvoAlkG 50 aoBeveic nou €AaBav  evdopAERIa
KOAIOTIVN, YIa NEPIOCOTEPO ANO 3 NUEPEG, WG BEPANEUTIKNA aywyn Yid
54 eneicddia AolpwE&Ewv anod  noAuavBekTikd Gram-apvnTika
MIkpOBIa. MevhvTa nevte acbeveic anokAegiobnkav yiaTti n didpkeia
Xoprniynonc Tou avTiBIoTIKoU nTav MikpoTepn ano 72 wpec. H
BvnNTOTNTA 0 AUTO TO UNOCUVOAO Twv acBevwv ntav 34,5% (19/55
aoBeveic). Evw, ol 1aTpikoi pakelol 4 acbevwyv dev nTav dl1abEaiyol

npog avaokonnon.

XapakTnpIioTika Twv acBevwv. >Tov [livaka 2 aneikovifovTal Ta
dnuoypa®ika kai KAIVIKG XapakTnpioTika Twv 50 acBevwv. ‘OAol ol
acbBeveic eixav AaBel aAAoug avTigikpoBiakoUg NapAayovTeg nNpo Tng

XOPHYNONG TNG KOAIGTIVNG.
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XapakTnpIoTIKaG TV aCOeEVOV

Nivakag 2. Anpoypa@ika Kal KAIVIKA XapaKTNPIOTIKA TWV d00EVOV
nou éAapav ev3o@PAEBIa koAloTivn (N= 50)

Méon TignR £ SD (eUpoG)
N N (%)

AnHoypa@ika

HAikia

59,2 + 17,7 (24 - 90)

®UAo (appev)

29 (58%)

APACHE II score (Tnv npépa
€10aywyng otn MEO)*

16,1 + 6,1 (2 - 32)

APACHE 11 score (Tnv npépa évap§ng Tng
aywyng HE KOAIOTivVNG)*

17,1 + 5,4 (7 - 28)

ZuvoonpoTnTa

KakonBeia 14 (28%)
Kapdiakn ducAsiroupyia 27 (54%)
AvanveuaoTikr duoAeiToupyia 15 (30%)
Sakxapwdng diapnTngt 15 (30%)
AlaTapay£c OUPOYEVVNTIKOU GUOTAMATOG 17 (34%)
Xpovia VEPPIKN avendpkeia 5 (10%)
OEeia veppikn avendpkela (oTnV €l0aywyn) 3 (6%)
Alpokabapon 6 (12%)
HnaTikn avendapkeia 2 (4%)
AILATOAOYIKEG dIATAPAXEG 8 (16%)
NeupoAoyIkEG S1aTapaxeg 27 (54%)
MNMponyn@sica voonA&ia evrog 3pRvou 32 (64%)
NMponynOév xsipoupyeio 36 (72%)
KN= 15 (30%)
Xelpoupyeio kolAiag 13 (26%)
Kapdiayyeiako 3 (6%)
OpBonaidiko 3 (6%)
OuponoinTiko 1 (2%)
MAaoTikn engupaon 1 (2%)
Eicaywyn otn MEG® 40 (80%)
KaOsTnpeg

OuponoinTikoU 48 (96%)
Mapoxéreuong ENY 10 (20%)
EvdokoIAIaKr napoxETeuan 12 (24%)
Mnxavikn unooTnpI§n TG avanvong 35 (70%)
TpaxeiooTopia 26 (52%)
FaocTpooTopia 3 (6%)
KoAooTtopia 2 (4%)
NMponynOeica xprion avTiBIOTIK®OV 50 (100%)
NMponynOscica Xpnon avTiHUKNTIACIK®OV 18 (36%)
AvTiveonAaocparikn Ogpaneia 6 (12%)
Oepaneia JHE KOPTIKOEIDN 20 (40%)
MeTayyioEeiG NPoOIOVTWV AipaTog 38 (76%)
Tpalpa 7 (14%)
NMpooOseTIKO UAIKO#F 24 (48%)

Xpovog ekdNAwong TnG AcipmwEng yia Tnv
onoia xopnynonke koAioTivn (NHEPEG)

18,3 £ 28,1 (0 - 140)

Aldpkeia napapovng otn MEG® (nHEPEG)

32,2 +£30,4 (1 -131)

Aidapkeia voonAegiag (nHEPEG)

74,7 £ 62,1 (11 - 267)

* H BaBuoAoyia APACHE II apopd povo Toug acBeveic nou siorxdnkav otn ME© (N=40 acBeveig).

1 AUo aoBeveig AauBavav aywyn Pe avTidiaBnTika diokia kal ol unoAoinol IvoouAivoBepaneia.

+ Ta npooBeTIKA UAIKA nepieAapBavav KolAlonepITovaikr napakapwn, evdoaulikolg vapBnkeg (stents),
kapdiakeg BaABideg, BnUATOdOTEG, ayyelaka PooxeupaTta, opBonaidikeg Bideg kal QIATPA KATW KOIANG

PAERag.
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Eidn AoigwEemwv. H nAsiovoTnTa TwV AOINWEEWV aAPOpPOUCE KATA
osipd  OuXVOTNTAG OE VOOOKOMEIAKEG nveupoviee (33,3%),
BakTnplaipyiec (27,8%), oupoAoipwéelc (11,1%), &evOOKOIAIQKEC
AolpwEEIC (11,1%), AoipwEeic KNZ (5,6%), AoIHWEEIC evdayyeIakwyV
kaBetnpwv (3,7%), AOIHWEEIC XEIpOUPYIKOU Tpauuatog (3,7%) kai
AOIHWEN paAakwv popiwv (1,9%). Ze yia nepinTwon acBevoug nou
voonAguBnke otn MEO, n €oTia TNG AoipwéNg dev kaTteéoTn duvaTov
va Bpebei. O aobevng autog EAaBe eunelpikn aywyn He evOoPAERIa
KOAIOTiVN yia AOiJwEN nou dev TeKUNPIWONKE HIKpoBIoAoyIkd. OKTW
and TIC 15 nepINTwoeIC BakTnpldigiac nTav npwTtonabsic, evw ol
UNOAOINEG 7 OXeTICOVTAV HE AAAEG €0TIEG AOIHWEEWY, OUYKEKPIYEVA
AOIHWEEIC KATWTEPOU avanveuaoTikoU (2 MePINTWOEIC), EVOOKOINIAKES
AoIMWEEIC (2 NEPINTWOEIG), MNVIYYITIOA, OUPOAOIMWEN Kkal AoiHwEN

XEIPOUPYIKOU TpaupaTtocg (anod 1 nepinTwaon, avTioToixa).

YneuOuvol naboyovol HiIKpoopyaviouoi. Ta naboyova Hikpofia
nou anopovwOnkav ATav oTeAéxn Acinetobacter baumannii oe 28
and Ta 54 eneicddia AoipwEewyv (51,9%), oteAexn Pseudomonas
aeruginosa o 23 ano Ta 54 eneicodia (42,6%) kal oOTEAEXN
Klebsiella pneumonia oc 2 ando Tta 54 ensicddia (3,7%). And €vav
aoBevy dev anopovwbdnke naboyovo MIkpOBIo. e 21 and Ta 54
eneioddia AolpwEswv (38,9%) anopovwbdnke kair OeUTEPO MIKPORIO
and Tnv KaAAiEpyeia Tou idlou O€iyNaToC. ZUuyKekpIdeva, To 38,1%

(8/21) TwV ANOPOVWBEVTWV HIKPOOPYAVIOUWV apopouce o Gram-
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apvnTikoUc BdakiIANouc [Pseudomonas aeruginosa (2 oTeAEXN),
Klebsiella pneumonia (2 oTeAéxn), Acinetobacter baumannii (1
oTEAEX0G), Escherichia coli (1 oTéAexoc), Enterobacter aerogenes (1
OTEAEXOG) Kkal Proteus mirabilis (1 oTéAexog)]” To 42,9% (9/21) ot
Gram-8eTIkoUC KOKKOUC [koaykouAdon-apvnTikoi Staphylococci (4
oTeAEXN), Enterococcus faecium (3 oTeAexn), Enterococcus faecalis
(1 oTelexoc) kai €idn Streptococcus (1 oTéAexoc)] kar To 19%
(4/21) agopouce ot puknteg [Candida albicans (3 oTeAExn) Kai

Aspergillus niger (1 oTeAexoq)].

>Tov [Mivaka 3 napouaoialovTal ol in vitro guaiobnoiec Twv KUPIWV
anopovwBlevTwy HIkpoBiwv oe dilagopa avTiRIoTIKa ano 52 engicodia
AolpwEewv (€vac aoBevnG EAABe EUMEIPIKN aywyn Kal o€ €vav aAAo
dev nTav diabEaiyo 1O avTifloypaupa). e 24 and Ta 52 eneicodia
ANolpwEewv (44,5%), To anopovwBev Gram-apvnTikd HIKpOBIO ATAV
in vitro euaicbnTo pOvo oTnv KoAIoTivn. MOvo €va anod Ta 28 oTeAexn
Acinetobacter baumannii Bp€bnke va eival avBekTIKO in vitro oTnv
KOAIOTiVN. Z2ZUYKEKPIMEVA, anopovwOnke and €vav acbevr nou
HETAPEPONKE OTO VOOOKOMEIO «Eppikoc NTuvav» peTd and pakpd
voonAegia o€ AAAO VOOOKOMEIO AOYw nveupoviag oxeTICOPEVNG HE TN
xpnon avanveuotnpa (ventilator-associated pneumonia, VAP).
Kavéva oTélexoC Pseudomonas aeruginosa 0c PBpebnke va eivai

avBeKTIKO OTNV KOAIOTivN.
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Nivakag 3. Mepiypa®n TwV in vitro avrTipikpoBIaAK®WV EUAICONCIOV TWV AMOHOVMOEVTWV HIKPOBIWV*

AVTIHIKpOBIaKOG Nnapayovrag

MingpakiAAivn

TikapkiAAivn
MinepakiAAivn/TaloBakTaun
TikapkiAAivn/KAaBouAaviko o§U
AunikiAAivn/ ZouABakTapn#
KepTalidipun

Alrpeovapun
IgInevépn#

ZinpopAogacivn

Topnpapukivn
NeTIAHUKiVN

KoAioTivn

Acinetobacter baumanniit

N.A/Z (%)
25/27 (92,6)
26/27 (96,3)
23/27 (85,2)
27/28 (96,4)

1/11 (9,1)
27/28 (96,4)
25/28 (89,3)
27/28 (96,4)
17/28 (60,7)

1/28 (3,6)
27/28 (96,4)
25/28 (89,3)
8/28 (28,6)
10/28 (35,7)
26/27 (96,3)

1/28 (3,6)

N.A + E/ = (%)

25/27 (92,6)
26/27 (96,3)
24/27 (88,9)
27/28 (96,4)
5/11 (45,5%)
27/28 (96,4)
27/28 (96,4)
27/28 (96,4)
21/28 (75,0)
20/28 (71,4)
27/28 (96,4)
25/28 (89,3)
24/28 (85,7)
26/28 (92,9)
26/27 (96,3)
1/28 (3,6)

Pseudomonas aeruginosa

N.A/Z (%)
11/21 (52,4)
19/20 (95)
8/22 (36,4)
19/21 (90,5)
15/22 (68,2)
16/22 (72,7)
14/21 (66,7)
9/21 (42,9)
11/22 (50)
21/22 (95,5)
18/22 (81,8)
16/22 (72,7)
19/22 (86,4)
17/20 (85)
0/21 (0)

N.A + E/ 2(%)
14/21 (66,7)
19/20 (95)
11/22 (50)
20/21 (95,2)
21/22 (95,5)
21/22 (95,5)
20/21 (95,2)
20/21 (95,2)
20/22 (90,9)
21/22 (95,5)
20/22 (90,9)
21/22 (95,5)
20/22 (90,9)
19/20 (95)
0/21 (0)

Klebsiella pneumonia

N.A/Z (%)
2/2 (100)
1/1 (100)
0/2 (0)
1/1 (100)
2/2 (100)
0/2 (0)
2/2 (100)
0/1 (0)
0/2 (0)
1/2 (50)
0/2 (0)
1/2 (50)
1/2 (50)
1/1 (100)
0/2 (0)

N.A + E/ 2(%)
2/2 (100)
1/1 (100)
2/2 (100)
1/1 (100)
2/2 (100)
2/2 (100)
2/2 (100)

0/1 (0)
0/2 (0)
1/2 (50)
1/2 (50)
1/2 (50)
1/2 (50)
1/1 (100)
0/2 (0)

*N.A = apIBudGg avOekTIK®V aTeAexwV, N.A+E = apIBudg avOekTIKWV OTEAEXWV Kal OTEAEXWV HE evOIApean euaigbnaoid, = = cUVOAO AnopoOVWOEVTWY OTEAEXWV

TEikoOI-oKTW OTeAEXN Acinetobacter baumannii, 22 oTeAéxn Pseudomonas aeruginosa kai 2 oTeAéxn Klebsiella pneumonia (GuvoAikdg apiBudg anopovwOevTwy HIKpoRiwy =
52, évag aoBevng €AaBe eunelpikn aywyn Kal €vag AAAoG Pe evOOVOOOKOMEIOKN MVEUUOVia OMEINOUEVN O OTEAEXOG Pseudomonas aeruginosa HETAQEPONKe and AAAo
VOOOKOWEIO XWPig va gival diabeaiyo 1o avTiBioypapua).
#/Aev npaypaTonolindnke EAeyXoG euaiodnaoiag aTnv apnikiAAivn-coUABakTapn OAwV Twv oTeAeEXwV Acinetobacter baumannii.
¥ Qg evdiapeon euaiobnaoia Twv anopovwBEVTWY HIKpoRiwv oTnv IKinevéun opiotnke MIC = 8 mg/I.



XopnRynon koAioTivng. H diapeon/peon (x orabepr anokAion, SD)
nuepnola doon &vdo@AEBIag koAloTivng nTav  3/4,5 (£2,3)
ekaTtoduupla IU (eupog, 1,5 - 9 ekatoppupia IU). H diaueon/peon
(£SD) didpkela xopnynong ntav 16,5/21,3 (£16) nuEpec (eupog, 4
- 72 nueEpec). H peon (£SD) abpoioTikn 06on evOoPAERIAg
KoAloTivng ntav 95,3 (£54,5) ekatoppupia IU (eupog, 15 - 308
ekaTtoduupia IU). H npwtn d00n TnG &vOOPAERIAG KOAIOTIVNG
xopnynenke otoug acbeveic PeETA and kaTa peco Opo (+£SD) 23,4
(£27,7) nuépeg voonAeiag (eupog, 0 - 143 nuépeg, 25°/50°/75°
ekaTtooTnuopio, 9/15,5/31 nuepec). e 3 and Touc 50 aoBeveic n
KOAIOTiVn Xopnynbnke o€ ouvexn ortaydnv evOOPAERIa €yxuon o€
O000€IC Nou KupaivovTav ano 2 €wg 6 ekatoupupia IU 10 24wpo.
EminAgov, oe 6 and Toug 50 acBeveic n koAioTivn xopnynénke oxl
MOVO evOOQAeBiwg aAAG kal e  AANo  TpOMo  xopnynong.
JUYKEKpPINEVA, 2 aoBeveic nou €naoxav ano unviyyitida &Aapav
KOAIOTiv €vOOKOIAIGK®WG, 3 aoBeveic nou €nacyxav and nNveupovia os
VEQEAONOINKEVN HOPEPN Kal Jia acbevnc ME AoipwEN XeEIpoupyikou
TpauPAToC METG and OTeEPVOTOMN wC OIAAUNA  €KNMAUONG  Tou

TpaupaTtog (irrigation solution).

ZUupnAnpwpaTikn Oepaneia. Askasvveéa ano Touc 50 aobeveig
unoBARBNkav apxika os povoBepaneia pe evOoPAERIa KOAIOTivNn. Z€
15 ano auTtoug¢ Touc acBeveic, d0ONKAv OTn OUVEXEId EMINAEOV

avTiBioTIKa evavTtiov Gram-apvnTIKwV HIKpoopyaviopwv (&vTeka



aoBeveic €AaBav &va eninpocBeto avTifioTiIKO, evw 4 acBeveic
eAaBav dU0). 2 31 and Toug 50 aobeveig, evag n dUO eMNPoOabeTOI
avTigikpoBlakoi napdayovrec MeE (paocpa esvavriov Gram-apvnTiKwV
BakiAAwv xopnynénkav Tautoxpova kab' oAn Tn Odidpkela TNG
XOprynonc KoAIOTivVNG. ZUYKEKPIPNEVA, TOo 60% Twv aoBevwv AaBav
eVOOQAEBiwG peponeveun, To 34% Twv acBevov  €Aafav
aumiKIAAivn/oouABakTapn, 22% €AaBav amnpo@Aogacivn, 20%
ninepakiAAivn/kAaBouAaviko o&u, 16% idineveun kai 14% apikaaoivn
Kal yevTapukivn (o OuvoAIKOG apiBpog eivar navw and 100%,
dedopevou OTI Ol nepioooTeEpol  and TouG aobeveic €Aapav

NEPICOOTEPOUG and €vav avTidikpoBiako napayovTa).

ovnroTnTa. H BvnTdéTNTa TWV UNO PEAETN aoBevwv NTav 24% (12
and Touc 50 aobeveic). Mevre and Toucg acBeveic nmou kaTeAn&av
gixav BakTnplaigia, Tpeic nveupovia, €vag ACIHwEN Xelpoupyikou
TpauPAToC, €vac unviyyiTida kal &vac svOokolAiakn Aoipwén. ‘Evac
eninAeov acBevng nou kaTteAn&e AAQuBave ePneIpikh aywyn Me
evOoPAEBIa koOAloTivn. MoOvo €vag and Toug 12 aoBeveic nou
kaTteAn&av €ixe avrtanokplBei oTn Bepancia pe KoAloTivn. OKTW ano
TouG 12 aoBeveic kaTeAn&av evw AdupBavav evOopAERIa KOAIOTIVN
(tnv 4", 5", 10", 10", 11", 21", 25" ka1 72" nuépa Bepanciac). Aegv
unnp&e oTaTioTIKa onuavTikn dlagopd OTa nocooTd OvnToTnTag
METAEU TwVv aoBevwv nou eixav AolgwEelc and Gram-apvnTika

MIKpOBIa euaioBnTa pOvVo OTNV KOAIOTIiV KAl auTwv nou &ixav

78



AolpwEeic and noAuavOekTikad Gram-apvnTika pikpopia (p>0,05). H
MEon (£SD) didpkela napapovng oTo Voookopeio nTav 74,7 (£62,1)
nuepec (eupog, 11-267 nuEpec) kalr n Héon (x£SD) Jdiapkeia
napagovng orn ME@G nrtav 32,2 (£30,4) nuépec (eupog, 1-131

NUEPEQ).

MpoyvwoTikoi napdayovreg. H nAikia, To 10TOpIKO 0akXapwdoug
d1aBnTN, n Ol1dpKeIa voonAgiag PEXpI TNV gUpAvion Tng Aoiwéng yia
TNV onoia xopnynbnke koAloTivn kal n Beppokpacia Toug acbevoug
TNV NUEPA E€I0AYWYNG TOU OTO VOOOKOMEIO Bpednkav va oxetiovTtal
OTATIOTIKWG ONPavTika pe 1o 6avato (p<0,05) oTn povonapayovTikn
avaiuon Twv dedouévwy (Mvakac 4). H noAunapayovTik avaiuon
avedel&e povo Tnv nAikia (odds ratio = 1,059, 95% confidence
interval CI = 1,004 - 1,118) kai Tn Beppokpacia Tou acBevoug KaTa
TNV €l0aywyrn Tou OTo voookopeio (odds ratio = 0,383 , 95%
confidence interval CI = 0,148 - 0,991) wc aveEaprTnToug
NPOYVWOTIKOUC napayovre nou oxeTidovrav  HE  Au&nueEvn

evnToTnTa.
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Nivakag 4. MovonapayovTiki avdAuon TwV HETaBANT®WV nou

oxeTiovTal HE TO Bavaro.

MeTaBAnTEg

HAikia (éTn)

dUAo (appev)

APACHE II sicay®yng

APACHE II évap§ng koAioTivng

Kakon®sia

Kapdiakn ducA&eiToupyia

AvanveuoTiki SucAsiToupyia

Zakxapwmdng diaBnTng

Xpovia VEQPIKN avendpkeia

O%cia ve@pikn avendpkeia (oTnv

g1o0aymyn)

AigokaOapon

HnaTikn avendpkeia

AIHATOAOYIKEG J1aTAPAXEG

NeUpOAOYIKEG S1aTAPAXEG

MponynOsica voonAeia

MponynOév xeipoupyeio
Xeipoupyeio kolAiag

AAAo xs1poupyEio

Kavéva xeipoupyeio
Eicaymyn orn ME®
Mnxavikn unooTnpeiEn TG avanvong
TpaxelooTopia
Mapoxérsuon ENY
Ev3OKOIAIGKN NAPOXETEUCH
MponynO6scica xpRon avriBIOoTIK®V
MponynOsgica XpRon avTiHUKNTIACIK®OV
AvTiveonAaopartikn Ogpansia
Oepaneia HE KOPTIKOEION
MeTayyioeig NnpoiovTmv dipaTog
TpaUpa
NMpooOeTIKO UAIKO
Xpovog ekdNAwong TG AcipmEng yia
TNV onoia xopnyndnke KoAioTivn
(npépeq)
EoTia AoipwEng

BakTnpiaipia

AAAN eoTia
MaBoyova pikpoBia
Acinetobacter baumannii

Pseudomonas aeruginosa

@avovTeg
N=12
Méoog 6poGg+ESD
n N (%)
68,9+ 12,8
6 (50)
18,6 + 3,9
19,2 £ 5,6
6 (50)

9 (75)

6 (50)

7 (58,3)
2 (16,7)

0 (0)

2 (16,7)
1(8,3)
3 (25,0)
7 (58,3)
5 (41,7)

2 (16,7)
4 (33,3)
4 (33,3)
6 (15,8)
12 (100)
10 (83,3)
6 (50)
4 (33,3)
3 (25,0)
12 (100)
6 (50)
2 (16,7)
6 (50)
10 (83,3)
1(8,3)
7 (58,3)

28,9 + 37,9
5 (41,7)
3 (25)

4 (33,3)

5/10 (50)
5/10 (50)

EmlnoavTteg
N = 38
M£gog 6poG+SD
n N (%)
56,1 + 18,1
23 (60,5)
15,0 £ 6,7
16,2 £ 5,3
8 (21,1)
18 (47,4)

9 (23,7)

8 (21,1)

3 (7,9)

3 (7,9)

4 (10,5)
1(2,6)
5 (13,2)
20 (52,6)
27 (71,1)

11 (28,9)
11 (28,9)
10 (26,3)
2 (16,7)
28 (73,7)
25 (65,8)
20 (52,6)
6 (15,8)
9 (23,7)
37 (97,4)
12 (31,6)
4 (10,5)
14 (36,8)
28 (73,7)
6 (15,8)
17 (44,7)

15,2 + 24,3
10 (26,3)
14 (36,8)

14 (36,8)

21/37 (56,8)
16/37 (43,2)

Tiyn P

0,03
0,74
0,09
0,17
0,07
0,11
0,15
0,03
0,58

1,00

0,62
0,43
0,38
1,00
0,09
0,88

0,09
0,30
1,00
0,23
1,00
1,00
0,31
0,62
0,51
0,71
1,00
0,51

0,04

0,65

0,73
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ApIOHOG ANOHOVWOEVTWV HIKpOBiwV 0,27

DT 8/10(80)  20/36 (55,6)
D 2/1020)  16/36 (44,4)
368407  374+0,9 0,05
(kUTTapa/pul)* 3.988,4 6.148,8 !
8L3%83  77,1%112 023
CRP (mg/dl)* 12 £ 9,6 9,9 + 8,3 0,58
TKE (mm/1" ®pa)* 76 + 51,6 69,6 + 29,5 0,77
6934455 89521204 093
1199+ 91 1555+ 214 0,42
KpeaTivivn opou /dl)* 1,2 +0,8 1,5+£1,9 0,71
Oupia (mg/dl)* 75,5 + 48,4 63,3 £ 63 0,22
OAIkR XoAgpuBpivn (mg/dl)* 2,5+4,4 1,7+ 2,4 0,99

* 01 TINEG avagepovTal otnv 1n nuépa xoprnynong evOopAEBIag koAloTivng. CRP, C-avTidpwoa
npwrteivn, TKE, TaxutnTa kabilnong epubpwv, SGPT, nupooTa@uAIKr Tpavoauivaon, ALP, aAkaAikn
QwopaTaon.

KAivikn ékBaon TnG AocipwEng. KAvikn avranokpion Tng Aoidwéng
(iaon kai BeATiwon) napatnpnbnke o 36 and Ta 54 ensio0odid
AolHwEEWV (66,7%) [iaon o€ 53,7% (29/54 €nei06d1a) kal BeATiwon
oe 13% (7/54 encicodia)]. TEooepic acbeveic napouciacav €va
0euUTEPO €NEI000I10 AOiHWENC ano Gram-apvnTikoug
MIKPOOPYaVvIoHOUG, TO OMOoi0 aVTIHETWNIOTNKE NANPWCS HE evOOPAERIa
KoAloTivh o€ 3 and autouc. Mn avtanokpion oOTn Xopnyoupevn
aywyn napatnpnbnke oe 18 and Ta 54 &eneicodia AoIHWEEWYV
(33,3%). 'Evreka and Toug 17 acBeveic nou dev avrtanokpidnkav
oTnV aywyn Me kKoAloTivn katéAn&av. H kAIVIKA €ékBaon Twv acBevwyv
O€ OXE0N ME TO €i00¢ TNG AoiNWENG Kal Tov NaBoydvo PIKPOoPYyaviouo

aneikovifovTal aTov livaka 5.
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Nivakag 5. KAIvikn €kBaon TwWV AdoOevwVv Ot OXEON HE TO €i00C TNG
Aoip®WENG kal Tov Nnaboyovo HIKPoOOoPYavioHo

EoTia AcipwEng KAIvik| avranokpion Mn avranokpion
N (%) N (%)

BakTtnpiaipia 9/15 (60) 6/15 (40)
EvdokolAlakr) AoipwEn 5/6(83,3) 1/6 (16,7)
NOIUWEEIC XEIPOUPYIKOU 1/2 (50) 1/2 (50)
TpalpaTog
NOIUWEEIC OXETICOPEVEG PE
KaBETNPEC
NOINWEEIC paAaK®V

: 1/1 (100) 0/1 (0)
Hopiwv

ZuvoAo 36/54 (66,7) 18/54 (33,3)

MaBoyovo piIkpOBIo

Klebsiella pneumoniae 1/2 (50) 1/2 (50)

Z0volo 36/54 (66,7) 18/54 (33,3)
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Ne@ppoTo&ikoTnTa. To oxnua 3 ouvowilel TNV KATAVOUN TWV TIHWV
TNG KPEATIVIVNG 0poU KaTa TNV €vap&n kal To TEAOG TNG evOOPAERIAG
Bepaneiag Pe KOAIOTIVN, KABWC Kal TNV KATAVOUN TWV MEYIOTWV
TIHWV OTOUG Uuno HEAETN acbBeveic. e 46 ano Toug 50 aobeveig
(92%) 0tc onueliwBNKe endeivwon TNG VEPPIKNG A&IToupyiac oTo
TEAOC TNG Bepanciag Pe kKOAIOTivn 0 oUyKpion WE TNV apxikn. Mapa
TO YEYOVOG OTI N apxIkn TIUA TwV €ninedwv TnG KPEATIVIVG opou
au&énbnke karta peco opo 0,3 (+0,8) mg/dl kata Tn didpkela TN
aywyng HMe KoAioTivn, OTO TeEAOG TNG Oepanciag Ta enineda Tng
KpEATIvivng opou peliwBnkav katd peco opo 0,2 (+1,3) mg/dl os
oUYKpION ME TIG TIMEG avagopdc. H pEyioTn TIMA TNG KPEeaTivivng
opoU napatnpndnke kaTta PECO Opo PeETA anod 6,7 (£10,7) nUEPEG
META TNV €vapén TnG aywyng He koAiotivn (eupog, 0 — 53 nuepeg,

25°/50°/75° ekatootnuopio, 0/3,5/9,25 nuUEPEC).

'Evreka ano Touc 50 aobeveic (22%) eixav naBoAOYIKEC TIMEG
KpeaTivivng opou (>1,3 mg/dl), kai 3 ano auTtouUc¢ o&eia vePpikn
avendpkela Mou anaiTouce BOepaneia unokaraoraonc Kata Tnv
evapén Tng Oepaneiag pe koAioTivn. Emdeivwon Tng VEPPIKNG
AgIToupyiac napatnprndnke os 4 anod Touc 50 aoBeveic (8%) kail dUO
and auTtoug¢ unoBAnBnkav ot Bepaneia unokartaoTraonc. Auo ano
TouG 4 aoBeveic nou avénTuEav veppikn OUCAsIToupyia katd TN
dldpkela TnG Oepanesiag PE KOAIOTiVn €ixav apXika @UOIOAOYIKN

VEQPIKN AsIToupyia kal dUo naboAoyikn.
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ZxAHa 3. H katavoun Twv emnedwv TNG KPeaTivivng opoU katd Tnv €vapén (start) kar oto TéAoc (end) Tng Bepansiag pe
KOAIOTIVN, KaBwg Kal n KAatavourn TnG HEYIOTNG TIMNAG (max) o€ 6Aoug Toug acBeveic nou peAethBnkav (A), oTnv ouada Twv
aobevwv pe guoioloyikn (B) kar naBoloyikny (C) apxIKh TIMA KPEATIVIVNG. [H opiZdvTia ypappn evToc Twv NAICI®V avTInpoownevsl Tn
d1dueon apxIkn TIMNA TNG KpeaTivivng. Ta ypaupookiaouéva nAaiola avTinpoowneUouv TIC EpyAcTNPIaKEG TIMEG nou nepiAapBdavovTal HeTa&l Tou 25°Y kal
75° ekaTooTnuopiou (evdoTeETAPTNHOPIAKO €UPOC, interquartile range). O1 dIAKEKOUHEVEG YPAUHEG (YpaupEG Whisker) nou ekTeivovTal ndvw Kal KAT® ano
To NAQicIo avTIoToIXOUV OTnNV HEYIOTN KAl EAAXIOTN TIKM nou Opwg dev eival akpaia (BpiokeTal dnAadr evtog 1,5 @opéc To evdoTeTapTnuopiakd Upog)].

All patients (N=50) P atients with nomal baseline creatinine (Nn=39) P atients with abnomal baseline creatinine (n=11)
[
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And Touc 4 acbBeveic mou napouciacav VeEPPIKN OUCAEIToUpYid
kaTeAn&av ol duo. O évag aoBeviC €iXxe apXIKn TINA KPEATIVIVNG opou
(PUOIOAOYIKN Kal o daAAoc naBoAoyikr. Kai or dUo €naoxav ano
METAOTATIKO Kapkivo TeAlkoU oTadiou kal kateAn&av anod onnTikn
katanAn&ia kar noAuopyavikn avenapkeia. O TIMEG TNG oupiac oTo
TEAOGC TNG aywyng Me evOoPAERIa KOAIOTIiVN MeEIWONKav KATd HECO
opo 12,5 (£51,2) mg/dl (10°/25°/50°/75°/90° ekatooTnuodpio, -66/-

20/-7/10/26 mg/dl).

Noina spyaornpiaka dedopéva. Kata tn didpkeia TnG Bepaneiag
ME KOAIOTiVn napatnpnbnke Hikpn BeATiwon Twv TIHwv TnG CRP.
>Tnv €vapén, n Meon (£ SD) Tiun Tng CRP ATav 11,3 (£8,9) mg/dl
(25°/50°/75° ekaTtooTnuopio, 2,9/10,1/16,1 mg/dl) kai aTo TEAOG TNG
Oepanegiag 6,4 (£5,4) mg/dl (25°/50°/75° ekaTtooTNUOPIO,
1,5/5,8/9,8 mg/dl). ®uaioloyikec TiIHeEC CRP OTO VOOOKOMEIO HaG

givar 0 - 0,5 mg/dl.

Agv napartnpnOnke onuavTikn av&énon TwV £pyacTnPIaK®V TIHWOV TNG
NNaTiknG AsiIToupyiag kata tn didpkela Xopnynong TnG koAloTivng. H
dlapopd MeTAEU TwV TIHOV TwWV NNATIKOV  evUPWV, TV
XoAoOTaTIKWV ev{UHWV Kal TNG OAIKAG XOAepuUBpivnNG oTo TEAOG Kal
oTnVv apxn TG aywync ekppalohevn wG MECOC Opoc (£SD) kal
25°/50°/75° ekaTooTnuoplo €ixav wg €ENG: SGOT (AST) 2,2 (+ 50,4)

U/L, -19/-5/11 U/L, SGPT (ALT) -3 (£59) U/L, -27/-5/11 U/L, ALP



34,4 (£194,9) U/L, -31,8/4,5/32,5 U/L, y-GT -62,6 (£190,7) U/L, -
158,3/-25/51,3 U/L, oAk XoAegpuBpivn 0,2 (*2,7) mg/dl, -

1,1/0,1/0,2 mg/dl.

NeupoTto&ikoTnTa. Katd tn didpkela TnG Ogpaneiac OAol ol aoBevEicC
napakoAouBouvTtav oTeva yia mbava VeUPoAOYIKAG CUPNTWHATA.
Movo €vag aoBevinc avenTu&e noAuveupondabela kaTa Tn dIApPKEIAQ TNG
aywyng ME KOAIOTIiVR® TA CUUNTWHATA OTadlakd unoxwpnoav HeETa
Tn dlakonn TOU @gapupdakou. QoTtodco, Oev  nNpaypartonoindnke

enBeBaiwTikn doKIPaoia JE NAEKTpOHUOYPAPNHA.

'Onwg npoava@epbnKe HEAETAONKE NEPAITEPW €va UMNOGUVOAO
aoBevwv nou voonAeUTNKE OTO VOOOKOMEIO «Eppikoc NTuvavs» ano
Tnv 1" OkTwPpiou 2000 pexpr Tnv 31" Iavouapiou 2004 kai €AaBe
evOOQPAERBIA  KOAIOTIiV  yIid NAPATETAMEVO  XPOVIKO  didoTnua
(nepiocoTEPO and 4 €BOONADdEG). ZuykekpIYeva, 17 aobeveic eAaBav
aywyn He evOOPAERIA KOAIOTIVN YIA NAPATETAPEVO XpoVIKO didoTnua.
AUo and autoug €AhaBav dUO @opeG Bepancia HE KOAIOTiVR ME
heoodlaoTnua PeTa&l Twv dUO XopnYNOEWV PEYAAUTEPO TOU HNVOC.
'ETol peAeTONKkav ouvoAikd 19 eneicddia AoipwEswy og 17 aoBeveic

(Mivakag 6).

H peon didpkeia (£SD) xoprnynong koAiotivng ntav 43,4 (+14,6)

NUEPEG, &vw n MHEon nuepnola Odocoloyia nAtav 4,4 (+2,1)
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ekaTtoduupia IU. H pgon abpoioTikr)y (ouvoAikr) 06on evdo@AERIag
KoAloTivng ATav 190,4 (+91) ekatoppUpia IU. KAIvikn avtanokpion
(iaon 1 BeATimon) TNG AoipwENc napaTtnpnénke og nocooTto 73,7%
(52,6% kal 21,1%, avTioTolxd), evw €nTa and TouG 17 aoBeveic

aneBiwoav (41,2%).
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Nivakag 6. Anpoypa@ika Kal KAIVIKA XapaKTNPIOTIKA TWV dC0EVOV

nou éAaBav evioPA£BIa KOAIOTiVN YIa NAPATETAHEVO XPOVIKO

diaocTnua
XapakTnpIioTIKaG ao0EVOV

Aiapeon Tign (g0pog)

N N (%)
Angoypa@ika
HAikia (€Tn) 51 (18 - 79)
®UAo (Gppev) 12/17 (70)
APACHE II seicaywyng otn ME® 14 (7 - 35)
APACHE II évap&ng koAioTivng 14 (6 - 22)
ZuvoonpoTnTa
Kakonbeia 2/17 (11)
Algokabapaon 2/17 (11)
AlaTapaxeg oupoyevvnTikou 3/17 (18)
Kapdiakr duoAeiToupyia 5/17 (29)
Zakxapwdng d1aBnTNg 5/17 (29)
Avanveuarikr) OUCAEIToUpYyia 5/17 (29)
HnaTikn avendapkeia 1/17 (6)
AIUATOAOYIKEG OIATAPAXEC 3/17 (18)
NeupoAOYIKEG dIATAPAXEG 8/17 (47)
Tpauua 7/17 (41)
MeTayyioeig NnpoiovTwyv aiparog 15/17 (88)
NMponynO6scica voonAeia 12/17 (70)
MponynO&v xeipoupyeio 14/17 (82)
NMpPpooOEeTIKO UAIKO 11/17 (64)
MponynO6sica ARyn avTifIoTIK®OV 17/17 (100)
MponynOsica AWn avTiHUKNTIACIK®V 8/17 (47)
Oepanscia HE KOPTIKOEISN 9/17 (53)
Ailapkeia voonAgiag (NHEPEG) 152 (29 - 591)
Alapkeia napapgoving ot ME® (nHEPEG) 70 (22 - 134)
EoTia AoipwEng
Mveupovia 13/19 (68)
BakTnpiaipia 1/19 (5)
Oupooipwén 2/19 (11)
MnviyyiTida 2/19 (11)
NoipdwEN XeIpoupyikoU TpaupaTog 1/19 (5)
MaBoyovo pikpopiot
Pseudomonas aeruginosa 12/20 (60)
Acinetobacter baumannii 5/20 (25)
Klebsiella pneumoniae 2/20 (10)
Enterobacter cloacae 1/20 (5)
evnroTnTa 7/17 (41)

tEikool oTeAéxn HIKpoBiwv anopovwBnkav ano Ta 19 eneigodia AoIpwEswv (oe
€vav aoBevn ue nveupovia anopovwlnkav 2 oTeAéxn, Klebsiella pneumonia kai

Acinetobacter baumannii).
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NeppoTto&ikoTnTa. To 2Zxnua 4 anekovilel Ta Jdlaypauparta
nAdICioU TwWV TIMWV TNG KPEATIVIVNG TOU opouU Kal TnG oupiag Twv
aoBevwv kaTta TNV €vapén xopnynonc evOoopAERIAc KOAIOTIVNG, TIC
MEYIOTEG TINEC KATA TN OIAPKEIA TNG AYWYNG Kal TIC TIMEG OTO TEAOG
TN¢ Bepanceiac (évac aobevnc nou unoBaAAoTav oe aigokabapaon npiv
Kal kata Tn d1apkela TNG Bepaneiag Pe KOAIOTiV O CUNNEPIANPONKE
oTtnv avaAuon). H didueon TiUn TNG apxikNG KpeaTivivng ntav 0,6
mg/dl. Ze ouUykpion ME aAuTn TNV TIYN, unnp&e pia HIKpR, HN
oTaTioTika onuavTikn (p=0,67) au&non kata 0,1 mg/dl Tng diapeong
TIMAG TNG KPEATIVIVNG OTO TEAOGC TNG aywyng. H didpeon TiuR Twv
MEYIOTWV €MINEdWV TNG KPeEATivivng nou napartnpnbnke nrav 0,85
mg/d| kai dianioTwOnke 0TI ATAV OTATIOTIKA oNUAvTikn N diagopa Kai
and tn didpeon TIWA nou napatnpnenke otnv evapén (p<0.001) kai
oTo TEAOC TNC Bepaneiac (p<0.001). H p&yioTn anoAuTn au&énon Tng
KpEaTIvivng o ouyKplon WE TIG apxIKEG TIMEG ATav 1,4 mg/dl. Movo

€vac aoBevnc, Baoel opiopoU, ENPAVIOE VEQPOTOEIKOTNTA.

MNa Tnv unoopdda Twv 12 acBevwyv PE PUOIOAOYIKI KPEATIVIVI 0pouU
Kata Tnv evap&n Tng Bepaneiag, ol OIANECEG TIMEG TNG KPEATIViVNG
opoU oTnVv &vapén kalr orto TEAOC TnG Oepanciac pe evOOPAERIa
koAloTivn nTav 0,60 mg/dl ka1 0,55 mg/dl, avtioToixa. EninpdoBeTa,
otnv idla unoopdda Twv acBevwv, n OIAUECN MEYIOTN TIMA TNG
KPEATIViVNG opoU nou napatnpnénke kata tn d1dpKela TNG aywyng Ke

koAloTivn nTav 0,80 mg/dl.
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ZXANHa 4. H katavoun Twv eniNEdwv TNG KPeATIvivng opol Kal ThG oupiag
Kata Tnv &vapén (start) kar oto TéAog (end) Tng Bepaneiag pe KoAiaTivn,
Kabwg Kal n KATavoun TnG MEYIOTNG TIMAG (Max) [H opiZovTia ypauun evrog Tov
nAQiciwv avTinpoownevsl Tn OIAPECN apXIKn TIUA TNG KpeaTivivng. Ta ypaupooKIiaopéva
nAaioia avTinpoownelouV TIG EPYACTNPIAKESG TIHEC Nou nepiAapBavovTal HeTa&l Tou 25° kal
75°% ekaTtooTnuopiou (evdOTETAPTNHOPIAKO €UPOC, interquartile range). Oi JIAKEKOUMPEVEC
YpauuéG (yYpaupéc Whisker) nou ekTeivovtal ndvw kdl KATw and To NAdiclo avTigToixouv
oTNV HEYIOTN Kal EAAXIOTN TIKA Nou opwg dev €ival akpaia (Bpiokeral dnAadn evrog 1,5
QOPEG TO evOOTETAPTNHOPIAKO £UpoG). OnoladnnoTe akpaia Tiur eg@avileTal wg "opifovTia

ypapun"].
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Kata tnv &vap&én tng aywync Pe evOo@AEBIa koAloTivn n didueon
TIUA TNG oupiac ATav 42 mg/dl. H Jdidueon MEYIOTN TIYA Nou
napatnpnénke katad Tn Oidpkeld TNG Oepanciac nrav 60 mg/dl.
QoT000, KATa TNV OAOKANpwon TnG Bepanciag n didueon TIUA TG

oupiag eneoTpewe oTa apxika snineda (41 mg/dl).

Kata Tn didpkeia TG aywyng HE evOOPAERIa KOAIOTIVN, Xopnynonkav
oTouG acBeveic kal AAAa  duvnTIKWG VEPPOTOEIKA @ApHAKa.
JUYKEKPIMEVA, apivoyAukooideg ouyxopnynbnkav oe 12 oxnupata
[diapeon Oidpkela ouyxopnynonc (xSD) 12,5 (£16,8) nuepec],
TeikonAavivn o€ 10 [diaueon didpkela ouyxopnynong 16 (£9)
nuUepec], Bavkopukivn oe 8 [diapeon Odidpkela ouyxopnynong 23
(£11,2) nueEpeg], apooTepikivn o€ 4 [diaueon  Oldpkela

ouyxopnynong 8 (£9) nuepeg].

Movo &vac aobevng eixe ofeia veppikn avendpkela npiv and Tn
xopnynon KoAloTivng. AuToc o acBevng uneBAnBn o 13 ouvedpieg
aigokddaponc. Mia nueEpa PeTA TNV TeAeuTtaia ouvedpia, Eeskivnoe
aywyn Me evOo@AEBIa KOAIOTIVN yia TNV AVTIHETWMION MNVEUHOVIAg
oPeINOEVN Ot OTEAEXOC Acinetobacter baumannii, euaiobnto povo
oTNV KOAIOTiVN Kal oTn YevTapukivn. EkToc and pia av&non Tng
KpeaTivivng opou (and 2,3 os 2,7 mg/dl) Tnv 5" nuépa Tng Bepanciag

d0ev napartnpnénke AaAAo onueio vePpoToEIKOTNTAC KATA Tn OlApKEIa
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TWV 34 nNUEPWV XoprAynong KoAloTivng (Tnv 9" nuépa TnNG aywyng n

KPEATIVivnN enavnABE o€ PUGCIOAOYIKEG TIMEG).

Aoina gepyaornpiaka dedopéva. H availuon Twv dedONEVWY OTNV
unoopdada Twv acbevwyv yia Touc onoiouc unnpxav Jlabgoiua
otoixeia €dei&e OTI N napaTteTapevn xopnynon evOoPAERIag
KOAIOTIiVNG O&v €ENEQPEPE 0UCIAOTIKEG aAAayEC oOTnv  NNATikn

A€IToupyia, ONwg neEplypageTal oto axnua 5.
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ZXAHa 5. H katavopn Twv dokiyaoi®v TAG NNATIKAG Asiroupyiag (SGOT,
y-GT, Kal Tng oAIKNG XOAEpuUBpivnNc) kaTd Tnv evapén (start) kar oto TEAOG
(end) Tng Bepaneiag pe KOAIOTIVN, KABWC Kal n KATAVOPNR TNG MEYIOTNG

TIUAC (max). [H opiZovTia ypapun €viog TV NAAICiwV avTinpoowneVsl Tn SIAUeon
apxikf TIMA NG KpeaTivivnG. Ta ypaugooKiaopéva nAdiola  avTinpoownelouv  TIG
€£pYaoTNpIakEC TIMEC nou nepiAapPBdvovTal PeTa&u Tou 25°° kar 75°° ekatooTnuopiou
(evdoTeTapTnuopiakd €Upog, interquartile range). Oi OIAKEKOUHEVEG YPAMUMEG (YPAMMEG
Whisker) nou ekTeivovTal navw Kal KATw ano To nAdiolo avTioToixoUv oTnv HEYIoTN Kal
eAaxiotn T nou Opwg dev eival akpaia (BpiokeTar dnAadn evrog 1,5 @Qopég To
evdoTETAPTNUOPIaKO gUPOG). OnoladnnoTe akpaia TiPn eggaviletal wg "opi1lovTia ypapun"].
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NeupoTo&IkOTNTA. >TOUC aOoBeveic nou €AaBav napaTeTapevn
Bepancia pe kKoAloTivnp Oev  napatnpnbnke danvoia n  AAAa
VEUPOAOYIKAG OUPNTOHATA. TEoOepic aoBeveic eixav dlayvwodei
KAIVIKG HE noAuveupondBela n/kar puondbela, npiv 1 Kata Tn
diapkeia TnG Bepaneiag pe koAioTivi). O NpwWTOG A0BEVAC EUPAVIOE
noAuveupondabeia Tnv 25" nuépa Tng Oepanciac pe evOOPAERIa
KOAlOTiVl Kal svw emdsivwbnke KAIVikG Tnv 27" nuéEpa, Ta
oupnTwpaTa otadiakd unoxwpnoav napoAo MoU OUVEXIOTNKE N
xopnynon TNnG KoAloTivng yia daAAeg 11 nuepeg. QoTtdoo, Oev

npaypatonoimndnke nAeKTpopuoypagpnua.

O 0JeuUTepoC aoBevnG HETAPEPONKE amnd AAAn MEO pe didyvwon
HuonaBelag Aoyw onyng. AekanevTe NUEPEG WETA TNV €i0000 Tou, Kal
EVW TA OUMNTWPATA TNG puondalesiac BeATimvovTay, EEkivnoe aywyn
ME evOo@AEBIa koAloTivn. H Bepaneia dev ennpeace Tn oTtadiakn
BeATiwon. YneBAnOn oe nAekTpopuoypd®nua Tnv 217 nuépa nou
avedel&e NMIa  KeVTPIKN  alodnTIKOKIVNTIKNA MoAuveupondbela kal
guondabBeia. 'EAaBe koOAIOTivn yia OUVOAIKG 52 nuEpPeC kAl avappwos
nANPwWG and Tn veupondBela. O TpiTog aobBevAc avenTuEe
noAuveupondabeia Tng MEO pia €Bdopada npiv and Tn xopnynon
KOAIOTIVNG Kal naAl, avappwoe oTadiakd napoAn Tnv aywyn MEe
KoAloTivn. O TETApPTOG aoBevhg PeTAPEPONKE and AAAn MEO, onou
gixe avanTtu&el noAuveupondabeia Tng MEG. MOvo auToG o aoBevig

napouciace KAIVIKG METpIa emdeivwon TnNG Veupondabeiag &vw
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AauBave koAloTivn. EvTouTolg, €AaBe evOoAEBIa KOAIOTiVR Yid
OUVOAIKA 35 NMEPEG yIa TNV AVTIMETWNION AVEUNOVIAG and OTEAEXOC
Pseudomonas aeruginosa eguaioBnto pOvo oTnVv KoAloTivn. H
veuponaBeia BeATiwONKE KAIVIKG, oTadlaka HeTA Tn Olakonn Tng

KOAIOTIVNG.
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B. MPOONTIKH MEAETH

Eikool €€ aoBeveic oupnepIAn@ONoav apxika o'auTtn Tn MEAETN.
Meévte aoBeveic anokAsioTnkav, Ye BAaon 1o oXedIAOUO TNG MEAETNG'
3 katéAn&av npiv. TNV OAoKANpwon Twv 7 nUeEpwV evOOPAERIAC
aywyng Me KoAIoTivn, €vw ol aAAlol dUo diakopioBnkav o€ aAAo
voookoueio. ‘ETol, avaAubnkav nepaitepw 21 acbeveic. ZTov nivaka
7 ouvouwilovTal diagopa dnuoypa®Ika Kdal KAIVIKA XapakTnploTIKA
Twv a&ioloynoipwv aocbevwv. Kaveévac acbevrc dOev €nacxe ano
o&eia ve@pikn avendpkela KATa TNV €10aywyr TOU OTO VOOOKOWEIO.
'Evac aoBevnc eixe unoBAnBOei oe peTapooxeuon veppou npiv ano 12
XPOvia AOYw NOAUKUOTIKWV VEQPwV. AUTOG o acBevhg eAaBe 3
ouvedpiec aigokadaponcg npiv ano Tn Bgpaneia pe KoAioTivn. TEAIKWC
KaTeAn&e ano o&U ep@payPa Tou puokapdiou, agou eixe AaBel 7

NUEPEC EVOOPAERIA KOAIOTIVN.
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Mivakag 7. Anpoypa®ika kai

a&loAoOYNOIHWV acOevmV

KAIVIKG XapakTnpioTika Twv 21

XapakTnpIioTIKG ac0evwv

Méon TignR £ SD (gUpoOG)
n N (%)

Angoypa@ika

HAikia (€Tn) 67 £ 16 (30 - 91)
®UAo (Gppev) 12 (57%)
ZuvoonpoTnTa

KakonBeia 4 (19%)
Kapdiakr duoAesiToupyia 15 (71%)
AvanveuaTikr] SUoAgIToupyia 6 (29%)
Zakxapwdng diapnTNg 5 (24%)
AlaTapax£€g oupoyevvnTikoU GUOTHAHATOG 5 (24%)
Aipokabapaon 1 (5%)
HnaTtimda B C 2 (10%)
AIDS 1 (5%)
NeupoAoyikeg dlaTapaxeg 8 (38%)
;I:;cc\’(seeioa voonAegia evrog 13 (62%)
MponynOsica xpRon avtiBIOTIK®V 20 (95%)
Oepaneia HE KOPTIKOEIDN 4 (19%)
MeTayyioeIg NpoiovTmWV aiparog 11 (52%)
AxTivoOepaneia 1 (5%)
MpooOeTIKO UAIKO 10 (48%)
MponynO&v xeipoupyeio 14 (67%)
Eicaywyn otn ME®© 17 (81%)

APACHE II score (TnVv npépa
g10aywyng otn MEO)

19 £ 5 (8 - 30)

APACHE II score (Tnv nHépa
€vaping TnG aymwyng HE KoOAioTivn)

19 + 4 (12 - 14)

Mnxavikn unooTnpei§n TG avanvong

15 (71%)

Aildpkela pnxavikn unooTAPIEN TNG
avanvong

14 + 8 (4 - 30)

Ailapkeia napapoving otn MEG®
(nuUEPEG)

26 + 11 (8 - 42)

Ailapkela voonAeiag (nHEPEG)

53 + 45 (18-189)
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XopnRynon koAioTivng. H peon (£SD) kal diapeon nuUepnola doon
KOAIOTiVNG nou Xopnynénke otoug 21 aocBeveic nTav 5,5 (£1,9) kal 6
ekaToduupla IU (eupog, 3 - 9 ekatoppupia IU). H peon (£SD) kai
dlapeon abpoloTik d00on Tou ¢gapuakou ntav 90,2 (+52) kar 72
ekaToduupla IU (eupog, 21 - 231 ekatopuupia IU). H didapkeia Tng
evOOPAERBIaG Bepaneiag Pe KOAIOTIVN Kupavenke and 7 — 54 nuEpeG.
H peon (£SD) kair diaueon didpkeia xopnynong ntav 17,7 (+£11,7)
kal 15 nuepeg, avTioToixa. ZTnv unoopada Twv 8 acBevwv WE
KpeaTivivn opou peyaAuTtepn and 1,2 mg/dl kata Tnv €vap&n Tng
Bepaneiac pe koAioTivn, N HeEon (£ SD) kai didueon nuepnoia d6on
Tou Qapuakou ntav 4,4 (£2) kar 3 ekatodpupia IU (eupog, 3 - 9
ekaToduuUpia IU) kar n peon (x SD) kai diaueon didpkela Xoprnynong

nTav 16,5 (£7,6) kai 17,5 nueEpeg (eUpog, 7 - 29 NUEPEG).

ZuyxopnyoUHevn aywyn. H nAsiowyneia Twv acBsvwv nou
oupnepIANPONnoav otn HeEAETN €AaBav &va eninA€ov avTiBIOTIKO HE
(paopa evavtiov Gram-apvnTIK®V HIKPOOPYAVIOUWV TAuTdoxpova HE
TNV evOoPAEBIa koAiaTivn. O1 B-AakTapeg anoTeAouaav Ta nio ouyvda
XOpnyouUHeva avTIBIOTIKA. ZUYKEKPIYEVA, HEPOMEVEUN XOpNyNONKe o€
17 aobeveig, ninepakiAAivn/TaloBakTapn o€ 3 acBeveig, KePeNiun o€
2 aoBeveic, kal apnikiAAivn/ocouABakTaun oe 1 aoBevn (2 acBeveic

eAaBav OUo eninAgov avTIBIOTIKA O JIAPOPETIKEG NEPIOOOUC KATA TN

d1dpKela TNG Xopnynong TNG KOAIOTivNG).
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‘EKBaon ToV ACIHOEEWV. Ackasntd and Toug 21 (81%) aoBeveic
gixav  MIKpoBIOAOYIKG TEKUNPIWHMEVN  AOIiNWEN. uvoAika, 23
O1aPOpPETIKA OTEAEXN NOAUAVOEKTIKWV Gram-apvnTIK@OV
MIKpOOpYaVvIOMWV anopgovwBnkav and Toug 17 acbeveic pe
HIKpOBIOAOYIKA TEKUNPIWHEVN AOIHWEN. Ta ouxvoTEpa anopgovwevTa
naboyova nTav  oTeAéxn  Acinetobacter  baumannii  (12),
akoAouBoUpeva and oTeAéxn Pseudomonas aeruginosa (8),
Klebsiella pneumoniae (2) kai Enterobacter cloacae (1). Teooepig
acBeveic €AaBav epneipikn Bepancia pe evOOPAERIa  KOAIOTIVN
dedopevou OTI noAAoi and Touc nponyoudEVOUC ouvOUAOoPoUC
avTipdikpoBlakwy  napayovrtwyv dev  nNTav  anoteAeopartikoi. H
nAsioyn®ia Twv AoIgwEswv apopoUos o nveupovieg (6 ensiocodia),
BakTnplaiyieg (4 eneicodia) kal oupoAoldwEelg (3 eneicodia). KAIVIKA
avtanokpion TnG Aoipwénc (iaon kal BeATimon) napartnpnénke os 11
and Toug 21 aoBeveic (52,4%) [iaon 6/21 aoBeveic (28,6%) kal
BeATiwon 5/21 aoBeveic (23,8%)]. H BvnToTnNTa TNCG KOOPTNC AN

onoladnnoTe aiTia nTav 47,6% (10/21 aobeveic).

NeppoTo&ikoTnTa. H pcon (£ SD) kal didPeon TIUN TNG KPEATIVIVNC
opoU nou napatnpndnke otou¢ 21 aoBeveic TNV nNpwTN nNUEPA
Xopnynong Tng koAioTivng Atav 1,1 (+£0,6) ka1 0,9 mg/dl (eupog, 0,4
- 2,5 mg/dl). Kata peco O0po, HIa OTATIOTIKA PN onuavTikn avénon
TNG KPeaTivivng opou kaTtd 0,2 mg/dl napatnpndnke oTo TEAOG TNG

Bepanciag og oUYKPION HE TIGC APXIKEG TIMEG. ZUYKEKPIMEVA, N MEON
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(£SD) kai di1aueon TIMN TNG KPEATIVIVNG OTO TEAOC TNG Bepaneiac e
KOAIOTivn oTov und MeEAETN NANnBuopo ntav 1,3 (£ 1) kar 1 mg/dl

(eupog, 0,5 - 3,8 mg/dl), avTioToixa.

NeppoToEIkOTNTA (CUNPWVA KUE TOV OpPIOKO) NapaTtnpnénke o 3 anod
TouG 21 aoBeveic (14,3%). Ta enineda TnG KpeaTivivng opoU KaTd
TNV €vap&n kal To TEAOG TNG Bepaneiag Je KoAloTivn oTnv unoopada
Twv 3 aoBevwv nou napouciacav enidsivwon TNG VEPPIKAG
AeIToupyiag kata Tn diapkela TnG Bepaneiag nTtav 0,7 mg/dl kar 3,5
mg/dl , 0,9 mg/dl ka1 3,1 mg/dl kar 2,5 mg/dl kar 3,8 mg/dl,
avTioToixa. AUo ano auToug Toug acBeveig kateAn&av. 'Evag eEaitiag
kapdloyevouc kaTtanAn&iac oxemi{Opevne HWE pnEN HECOKOIAIQKOU
d1aPpAyuaTog w¢ €nNAOKN €UQPAaypatog puokapdiou, kal o AAAOG
AOYyw PeTaoTaTikoU kapkivou. Eixav AaBer koAioTivn evOopAeBing yia
22 kal 13 nUEPEG yIa TNV AVTIMETWNION NVeEUPoviag kal Aoipwgng ano
evdayyelakd kabetrpa avTtioToixa, and oTeAExn Acinetobacter
baumannii. Mn OTATIOTIKA ONUAvTIKn au&énon Twv emnedwv oupiag
aigaTtog napatnpnBnke Kata TNV OAOKANPWON TNG avTIBIOTIKAG
Bepanciac pe evOOPAEBIa KoOAIOTivil O OUYKpION ME TA apyxika
enineda oOToug¢ uno avdaAuon aoBeveic [peon (+£SD) kar diapeon
apxikn TIun, 74,3 (£52,4) kai 52 mg/dl (eupog, 15 - 221) &vavTi

93,3 (+88,9) kail 54 mg/dl (eupoc, 17 - 326), p = 0,99].
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MapatnpnObnke OTATIOTIKA ONMAVTIKI  OUOXETION METAEU  TNC
Xopnyoupevng abpoloTikng 66ong TnNG KOAIOTivNG Kal TnG dlagopag
METAEU TwV enNEdwV TNG KPEATIVIVNG 0poU OTO TEAOG KAl TNV €vapén
Tng Oepaneiag (r = 0,6, p = 0,004 Spearman’s test). QoTo6c0, O¢€
BpEONKe avaAoyn OUOXETION METAEU TNG abpoioTiknG 000NnNC TNG
KOAIOTIiVNG kal TnG Olagopdc MeTa&U Twv enmnEdwV TNG oupiag
aigyatog, oTo TEAOGC KAl TNV apxn TnG Oepaneiac HPe KOAIOTIvVN.
EninpooBera, oUTe n pEon nuUepnaola 300N KOAIOTIVNG OUCXETIOTNKE
MeE Tn dlapopd TNG KpeaTivivng opou Kal Tng oupiag aipartog, OTo

TEAOG Kal TNV €vapén Tng Bepanciac.

H peon (£SD) Tiwn TnG 24wpng KPeATivivng Kal Tou vaTtpiou Twv
oUpwV PETA and 7 nUEPEC evOOPAERIAG Bepaneiac Ye KOAIOTIiV NTAV
0,8 (+0,5) gr/24h (eupog, 0,2 - 1,7 gr/24h) kai 297,7 (£169,9)
mmol/L (eupog, 86 - 709 mmol/L), avTtioToixa. EmnAfov, Ta
anoTeAéopaTta nou npoekuwav and Tnv npwtn HeETpnon (tnv 7"
NUEPA TNG Oepaneiac Pe KoAloTivn) TNG 24wpng KPeaTivivng kai
vaTpiou Twv oUpwv Ogv NTAV OTATIOTIKWG OIAPOPETIKA HETAEU ToOU
UMoouvoAou Twv doBevwv nou avenTtuéav VvePpoTo&ikdOTNTa O€
ouyKkplon PE Toucg unoAoinouc aoBeveic (p = 0,96 yia TNV KpeaTivivn
Twv oUpwv kal p = 0,22 yia To vaTtplo Twv oUpwV), KABwg Kal
METAEU TWV UNOONAdWY TWV ACOEVWYV HE KPEATIViv 0poU HIKPOTEPN
N ion pe 1,2 mg/dl kar yeyaAutepn and 1,2 mg/dl (p = 0,07 yia Tnv

KpeaTivivn Twv oUpwv kal p = 0,45 yia 1o vaTpio Twv oUpwv). To
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i010 anNoTEAEOUA NapaTnPnONKe eniong Kai yia Tnv TEAEUTAia JETPNON
TNG 24wpnc KpPeaTivivng kal Tou vaTtpiou Twv oUupwv, KATa Tn
dlapkela TnG Oepaneiag Pe koAloTivn (p = 0,26 yia TNV KpeaTivivn
TwVv oUpwV kal p = 0,98 yia To vaTpio Twv oUpwV) HETAEU TwV idIwvV

urnoopadwv acgbevwyv.

H p€on OUYKEVTPWON TOU vaTpiou Tou opoU oTo TEAOC TNG Bepaneiag
HME KOAIOTIiVN MEIWONKE OTATIOTIKA ONMAVTIKAG O€ OUYKPION ME TNV
apxIKrn OUYKEVTPWON OTOV UMO HEAETN NANBUOPO [peon (£SD) kai
dIaPeon apxIkn TIMA Tou vaTpiou Tou opou, 144,2 (+ 6,9) kai 143
mmol/L (eupog, 132 - 157 mmol/L) evavt 142,1 (£ 6,1) kal 141
mmol/L (gupog, 132 - 155 mmol/L), p = 0.04]. As dianioTwONKE
avTioToixn d1agopd OTN CUYKEVTPWON TOU KAAiou Tou opou HETA&U
TNC apxNnC Kal Tou TEAOUC TNG Bepaneiac pe koAioTivn [peon (£ SD)
Kal d1aPeon apxIkn Tiun kaAiou opou, 4,0 (£ 0,6) kar 3,9 mmol/L
(eupog, 2,7 - 5 mmol/L) €vavTi 4,1 (£ 0,5) kai 4,2 mmol/L (gupog,
3,2 - 5,2 mmol/L), p = 0,4]. Evdci&eic veupoTo&IkOTNTAC KABWG Kal
avTiIdpaocswv unepeuaiodnoiag dev napatnpnénkav kata Tn didpkeia

TNC Xopnynong TnG evoopAERIag KOAIOTIVNC.
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H emkpatnon Gram-apvnTikKwV BakTnpiwv nou napdyouv
EKTETAMEVOU PAOHATOC PB-AAKTANACEG Kal METAAAO-B-AQKTAPACEG
(MBL) o0e ouvduaopo pde TNV EAAEIYN avanTtuénc VEwv
avTIHIKPOBIGKWV OUCIWV anoTeAoUlv d1eBvwc PeICOVEG aneIAEG yia TN
onuoola uyeia. XTeAeéxn Acinetobacter baumannii, Pseudomonas
aeruginosa kal Klebsiella pneumoniae nou napoucialouv
avOekTIKOTNTA 0 OxedOV OAA TA €unopikwG dlabgoiya avTiBIoTIKA,
EKTOG ano TIG noAupugiveg, anoTehoUv nAEov kolva naboyova
VOOOKOMEIaKWY AOIHWEEWY. Z€ MIa TETOIA €MOXN, NOU napartnpesital
Evtova TO @aivopevo TnG oAoeva au&avopevng avTidikpoBlakng
avToxng €naveionxdn n xpnon Tng koAloTivng. H aogdAeia kai n
anoTeAEOPATIKOTNTA auToU TOou avTIRIOTIKOU apgpioBnTnOnkKe KaTtd To
napeAdbov, HJE aAnOTEAEOHA TOV NEPIOPIOPO TNG XPAong Tou, via
NOAAEC OEKAETIEC O UMNOOMAdEC aOBeEvVWV, KUPIWC EKEIVWV MOU
NAaoxouv anod KUoTIKA ivwon. QoTdéco, kKATw and TIC ENIKPATOUOEC
OuvVBNnKec, n avaykaidtnTa TNG €navaxpnoigonoinong tng odnynoe
OTN OUOCWPEUON NOAUTIUNG €EPNEIPIAC OXETIKA WE TO aVvTIRIOTIKO
auTo. H napouoa PeAETN anoTeAEl hia ano TIC NPWTEC ONUOCIEUHPEVEG
o€ £ykpITa nepiodika Tng dieBvouc BIBAlIoypagiag kal Tn HEYaAUuTepN
nou €xeI npaypartonoin®ei ornv  EAANGda, OXeETIKGA MHE TNV
anoTEAEOUATIKOTNTA Kal TNV ac@AA&gld TnG €vOOPAERIAG KOAIOTIVNG
oTnv QVTIMETWNION AOINWEEWV anod NOAUAVOEKTIKOUC

MIKpoopyaviopouc.
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Ta anoTeA&éopaTa, T000 ano To avadpopikd 000 Kal anod TO NPOOoNTIKO
OKEAOG TNG MEAETNG, OCOV a@OPda OTNV AMNOTEAECHATIKOTNTA TNG
eVOOPAERIAC KOAIOTIVNC WC MPOC TNV AVTILMETWMION AOIMWEEWYV Mou
opeilovTal o€ noAuavBekTikd Gram-apvnTikG HIKpOBIa ATav
IKAVOMoINTIKA KAl CUYKPIoIWa PE auTd AAAWV NpoopaTwV HEAETWV,
Onwc auTég éxouv kataxwpnBei otn diedvr) BiBAIoypapia 103 104, 116
121,122 4 koAioTivn (ME TN HOPPRA TNS KOAIOTIHEBATNC, CMS) d66nke
WG BepaneuTikd oxnua oOilacwong, o0Tav n Bepancia pe AAAoug
avTIMIKpoBIaKOUG NApAyoOVTEG €iXE aAnOTUXEl N Oev unnpxXe AAAn
EVAANGKTIKN BepaneuTikn €niAoyn AOYyw avtoxnG. ZUYKEKPIUEVA,
oTovV Uno HEAETN NANBuopo Twv 50 aocBevwv TNG avadpopikng
HMEAETNG, TOo 80% &K TwvV onoiwv €ixe voonAsuBei oe MEO kai €ixe
MeEon BabpoAoyia APACHE II 16,1, napatnpnbnke KAIVIKN
avTanokpion O NooooTO 66,7% Twv NeEPINTWOEWV. EninAgov, n
KaTaypa@opevn Ovnrotnta ntav 24%, NocooTO £MionNC OUYKPIOIHO
HE aAUTO Mou €xel ava@epBei o AAANEC ONUOOIEUUEVEG HEAETEG OfF
aoBeveic pe AolpwéEelic and noAuavBekTikad Gram-apvnTika BakTtnpia,
onwc¢ eival oTeAéxn Pseudomonas aeruginosa kal Acinetobacter
baumannii *** 24, AvTtioToixa, otov nAnBuopu6 Twv 21 acbeviv TG
MPOONTIKNAC MEAETNG, KAIVIKA avTanokpion napatnpninke o€ noocooTo
52,4% kal n napatnpoupevn BvnToTNTa ano onoladnnoTe aiTia nTav

47,6%.

105



AvVaAUTIKOTEPQ, OE PIa NMpOopaATa ONUOCIEUHEVN MEAETN 23 acBevwv
ME AoINwEeic and noAuavBekTika oTeAEXn Pseudomonas aeruginosa
yla TIC onoiec €AaBav evOopAEBIa aywyr HE koAioTivn (CMS) n
napatnpnBeioa BvnToTNTa NTAV 61%), VW BETIKA KAIVIKN €KBaon TNG
AoipwEnc napouadiacav o1 14 anod Touc 23 aobeveic 2L, EninpdobeTa,
N avaiuaon 60 NePINTWOEWV VOGOKOMEIOKWY AOIHWEEWY and OTEAEXN
Pseudomonas aeruginosa kai Acinetobacter baumannii avOeKTIKA
OTIGC AaMIVOYAUKOGIOEC, KEPAAOOMOPIVEG, KIVOAOVEG, MEVIKIAAIVEG,
MOVOBAKTAMEG Kal OTNV IMINEVEUN avedelE&e OTI N xopnynon
evOoPAERIAg KOAIOTIVNG 0dnynoe Og KAIVIKN avTanokpion € NoooaTo
58% Twv acbevwv. H BvntoTnTa ¢’ autd TO NANBUCHO avnABe oTo

37% (22 aoBeveic) 1°3.

Mia opdda evrtaTikoAoywv ano Tnv Ionavia npayparonoinoe pida
OUYKPITIKI HEAETN TNG AMNOTEAECMHATIKOTNTAG TNG €vOOPAERIAg
KOAIOTIVNG Kal TnG evOOPAERIAC IMIMEVEUNG WC Mpoc Tn Bepanceia
eneicodiwv VAP ano oteAeéxn Acinetobacter baumannii. H
XOpnNyoupevn aywyrn odnynoe os KAIVIKI iaon o€ noocooTod 57% Td00
oTnv opada Twv acbevwv nou €AaBe koAioTivn (12/21 aoBeveig),
000 Kal oTnVv opada nou €Aafe 1ineveun (8/14 acbeveic). EninAgoy,
d0gv napaTtnpnénke ouolaoTikn dla@opd OTa NoCoooTA TNG BvnNTOTNTAC
ano onoladAnoTe aiTia kKabwg Kal TG BvNTOTNTAG TNG OXETICOMEVNG
ME TN AOINWEN METAEU Twv OUO OUYKPIVOHEVWVY opadwv (61,9%

évavTl 64,2% kai 38% €vavTi 35,7%, avTioToixa) 2. Mia onuavTikn
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napartnpnon oToco, €ivar OTI n docoAoyia kal n OldpKeId TNG
X0pNynonc TnG KOAIOTIiVNG NOIKIAAEl PETAEU Twv ONUOCIEUPEVWV

HEAETWV.

Mia evdia@epouoa dianioTwaon TnG NoAuUNapayovTiKnG avaAuong oTnv
napouoa MEAETN ATAv n aveupeon OTI N XaunAn Bepuokpacia Tou
aoBevoUc KATA TNV €l0aywyn TOU OTO VOOOKOMEIO anoTeAouos
ave&apTnTo NapayovTa nou oXeTifoTav Ue augénuevn BvntoTnTa. Eivai
YVWOTO OTI o€ aobeveic pe onwn, n unobBeppia ouvdesTal HE
XEIPOTEPN €KBAON. ZUYKEKPIUEVA, O HIA PHEAETN €EETAOONKE N OXEON
METAEU Twv MeTaBoAwvV TNG BepuoKpaciag TOU OWHATOG PBaApPeEwg
naoxovtwv acBevwv kal Tng Bvnrotnrtag. O1 aobeveic pe onnTikn
katanAn&ia gixav uwpnAdTepn BvnTdTNTA AV €ixav unoBeppia (£36°C)
and oTI av eixav nupeto (=38,3°C) (80% £vavTi 50%, p <0,01). Oi
EPEUVNTEC KATEANEAV OTO CoUNNEpAopa OTI TOOO n unobeppia 600 Kal
0 nupeTOC oOxeTiCovTal PE aAu&nueEvn voonpoTnTa kai OvnroTnTa,
woTd0o0, ol acbeveic pe unobeppia Exouv XEIpOTEPN NPOyvwaon ano

125 H avaAuon pac deixvel 0TI n Beppokpaaia

EKEIVOUC ME MUPETO
KaTa Tnv €loaywyn Tou acBevi) OTO VOOOKOUEIO MMOPEi va EXel
npoyvwoTikni afia, Odianiotwon nou Xpnlel OHWC NEPAITEPW

dlepelivnong .

Av Kal ol MeEPICOOTEPEC MEAETEC N MEPINTWOEIC ACOEVWY MOU €£XOUV

OnuUooIeuTEl PEXPI TOo 1983 Oev neplAauBavouv opioPoUC yia TN
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VEQPOTOEIKOTNTA, N APXIKN EUNEIPIA YE TN XPNON TwWV NOAUNUEIVWY,
KUPIWG TNG KOAIOTIVNG, anOKAAUWE OXETIKA uUwnAn ouxvoTnTta
EUPAvIONG  VEPPOTOEIKOTNTAC. QoTdco, n  nAsioynPia Twv
ONMOCIEUMEVWY MEAETWV OTNnNV naAaia BiBAloypagia ava@epovTal

21, 100, 126 5 ykekpipéva, N

oTnVv €vOOMUIKN XOprnynon KOAIOTIVNG
avagepBeioa ouxvoTNTa €UPAVIONG VEPPOTOEIKOTNTAG NTav 36% o€
HIa JEAETN aoBevwv Pe npolndapxouoa o&sia ) Xpovia VEPpPIKN vOoo
kal 20,2% o€ pia GAAn peAETn 288 acBevav 2l 12, e AAAeg TpeIg
MEAETEG xopnynbnke evOoPAEBiwG KkoOAloTivnl yia Tn Bepaneia
aoBevwv hE AOIHWEEIC ano Gram-apvnTikd BakTnpia
OUMMNEPIAAUBAVOUEVWY OUPOAOINWEEWY, NVEUHOVIWV Kal €NEIC0diwV
onwaipiag 113 127128 o) yeAérec autéc avapépovTav o 48, 23 kal 8
acbeveig, avtioTtoixa' 10,5% Twv acBevwv €P@AVIOE NAPATETANEVN
auvénon Twv eminedwv alwTou oupiac opou (BUN) (upeon au&non 50
mg/dl) 13, 26,1% Twv acBeviv napouciacav VEPPIKA avendpkeia

8 kal To 50% eixe nTwon oTNV

kaTd Tn Oldpkela TnG Oepaneiag 2
KaBapon TnG kpeaTivivng (eUpog NTwong ano 16,5 pexpr 38 ml/min)
Kal au&non Twv eNNEdWV TNG KPEATIVIVNG opou (gUpoc Tipwv ano 0,2

127

pexpl 2 mg/dl)

'Eva evdlapepov eUpnua KaTta Tnv avaokonnon TnG naAaldotepng
BiBAloypagiag 6cov agopd oTnv To&IkOTNTA TNG KOAIOTIvVNG €ival o
OXETIKAG HEYAAOC apiOuoc avagopwv acbevwv nou eP@avioav

VEQPPOTOEIKOTNTA KaTda Tn didpkela TnG Bepaneiag pe koAlaTivn. ‘Eva
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onueio woTooo nou a&ilel va ToviaTei €ival 0TI OTIC NEPICOOTEPEG ANO
QUTEG TIC MNEPINTWOEIC, N OUVOAIKN NnUEPNOla 800N TnG KOAIOTIVNG

Eenepvoloe katd NoAU TNV ouVIOTOHEVN doon 20 22/ 105, 129-131

To 1969, o1 Ryan et al. dnuocicucav Tnv nePIiNTWON &VOG
NPONYOUMEVWG UYIOUG naidioU 4 €TwV HE ENIJOVO NUPETO WETA ano
OKWANKOEIOEKTOUN TO 0onoio KAaTeAn&e Aoyw kapdiaknc avakonng. To
naidi €ixe AdBel aywyn ME KOAIOTIiVR €vOOMUTKA AdOYw TNG
anopovwong oTeAexwv Pseudomonas aeruginosa kal Escherichia coli
and TO XEIpoupylkod napackevaoua. O aoBevhc avenTuEe ofeia
owAnvapiakn vekpwon (eniBeBaiwpevn 10TOAOYIKA) Kal anvoia nou
anaiToUog JNxavikn unootnpiEn Tn¢ avanvong. Qortdéco, oTnv
nepinTwon auth n docoAoyia TNG Xopnyouuevng KoAloTivng ntav 30
mg/kg Bdapouc cwpaTog kabe €€ wpec (120 mg/kg/nuépa), evw n

ouvioTouevn doon eival 2,5 - 5 mg/kg/nuépa 2.

Kata Tn O1apKeIa MeEPINOU TwV TEAEUTAIWV OEKA ETWV, N KOAIOTIVN
enaveionxdn ortnv  KAIVIK)  npd€én, kupio¢ oTiIc MEO, ¢
avTigikpoBlak aywyn o€ aocbBeveic pe noAuavOekTikee Gram-
apvnTikeEG Aolpwéeic. Ta dedopeva amnd TIGC NPOOPATEGC HEAETEG,
OUMMNEPIAANBAVOUEVWV KAl TWV HEAETWV TNG napoucag diaTpiBng,
dev eniBeBaiwvouyv Ta UWPNAA NoocooTd VEPPOTOEIKOTNTAC MOU €ixav

91, 104, 121

avagepBei oTo NapeAbov . ZUYKEKPIPNEVA, O0TO avadpouIKO

OKEAOC TNC HEAETNGC 4 and Touc 50 aoBeveic epgavioav
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vEQPOTOEIKOTNTA (8%). Eival a&loonueiwTo OTI 0 AQUTR TN MEAETN
dlanioTwlnkKe, KATA MECO OpO, MEIWON TNG KpeaTivivhg opou OTO
TEANOC TNC Bepaneiag Ye KOAIOTIVN O OUYKPION WE Ta apXika €nineda.
To 1962, o1 Fekety et al. eixav kataAn&l o€ pia napopoia
napaTnpnon OXETIKA ME Ta €nineda Tou alwTou oupiac opou ot 48

113 Eniong, kar otn

aoBeveic nou €AaBav Bepaneia PE KOAIOTIVN
MEAETN TOUu unoouvolou Twv acbevwv nou &AaBav evOoPAEBia
KOAIOTiVN Yyla nepiocoTepo and 4 €BOopdadeg Oev napatnpnénke
onuavTikn endgivwon TNG VEPPIKAG AEIToupyiag, 10iwg o€ auToug e
(PUCIOAOYIKN apxIkn TIUN KPeaTivivng opou. EmnAgov, otnv opada
Twv aobevwv pe npolndpxouca xpovia Veppikr OUCAEIToupyia n
HaKpdacG JldpKelag Yopnynon Tou  @gapudkou Oev  ENnNpEaAces
NEPIOCOTEPO TN VEPPIKA Toug AsiToupyia. H napatnpoupevn av&non
OTIC TIMEC TNG KPEATIVIVNG opoU oTo TEAOG TnG Bepaneiag (0,1 mg/dl
au&énon ortn Jd1aheon TIMA TNG apxIkKNG KpeaTtivivng) dev pnopei va
anodoBei povo oTNV NAPATETAMEVN XOprnynon KoAIoTivnG kabwc Kal
aAAol NapAyovTeG UNOPEI va ennpeacav Tn VEPPIKN AEIToupyia, onwg

givalr n ouyxopnynon aAAwv duvnTiKa VEPPOTOEIKWV OUCI®V Kal n

onwn per se.

2TNV NpoonTIKn MEAETN TNG a&loAdynong Tou kivOoUvou avantu&ng
VEQPPOTOEIKOTNTAG HE TN Xpnon €vOoPAERIAG KOAIOTIVNG, TPEIC aAno
Toug 21 aoBeveig (14,3%) aventu&av vePpoTo&IKOTNTA KATA TNV

evOOQPAERBIa xopnynon KoAloTivng o€ didueon d00n 6 €KATOMHUPIWV

110



IU via diapeon didpkeia 13 nuepwv. Mapd 10 yEyovog OTI, 0 OpIoHOC
TNG VEPPOTOEIKOTNTAG Oev €ival andAuTaA TUNOMNOINKEVOG WETAEU TWV
ONMUOCIEUPEVWY HEAETWY, OUO amnd aAuTeG ol onoieg dleEnxOnoav
anokA€IoTIKG 0 MEO kal xpnoigonoinoav evOo@AERIa KOAIOTIvVN,
avépepav OTI n napatnpnBeica veppoTofikdoTNTa ATAV 14% %% Kkal
18,6% °!, mooooTG nou OuykpivovTal PE AUTA TWV JIKOV Hag
HeEAETwV. EnminAgov, otnv AON avagepbeioa peAern and tnv Ionavia
MOU OUVEKPIVE OUO BOepaneuTIKEG Npooeyyioelg, Tnv evOoPAgRia
KOAloTivn  €vavTl Tng evOOQAEPIag IhINeveEUNG oTn  Bepancia
eneicodimv VAP  and  oTeAéxn  Acinetobacter  baumannii,
VEPPOTOEIKOTNTA €PpavioTNke oTo 24% kal 42% Twv acbevwv,

102 Enionc, ot pia peAETN nou npaypatonoinénke oe

avTioToixa
VOOOKOMEI0O Tou TeEag, n veppoTo&kOTNTa HETAEU TWV A0BevwV WE
VEONAAOIEC, Nou €AaBav aywyn HeE KOAloTivn Ot JIEPEPE aAnod aAUTN
Twv aocBevwv nou €AaBav aywyn HME AAAOUG avTipikpoBlakoug
napdyovTeg (kivoAovn 1 B-AakTaun HE f Xwpic apivoyAukooidn) 132
TEAOG, N nNpoonTiKn HEAETN avedelEe Mia OTATIOTIKA ONUAvTiKA
OUOXETION MeTA&U Tnc abpoioTikng dO00NG TNG XOopnyouMevNC
KOAIOTiVN Kal Tng d1agopdc HETAEU Twv TIMWV TNG KPEATIVIVNG TOU
opoU KaTd To TEAOC Kal TNV apxn Tng Oepanesiac pe koAioTivn (r =
0,6, p = 0,004). H ouoxeTion auTn NEPIYPAPNKE NPOOPATWC KAl OF
pia peAETn anod Tic HMA 33, YnoBeTikd, n Bpaxuvon Tng diapkeiac Tne
X0opnynonc TnG kKoAioTivng Ba pnopouoe va BonBnoel oTn Peiwon TNG

ouxvoTNTAag ENPAVIONG VEPPOTOEIKOTNTAG.
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YNAapxouv apkeTeC mbavec €ENyAOEIC yia TNV aAcup@wvia nou
Undpxel OXETIKA HE TN OUXVOTNTA TNG VEPPOTOEIKOTNTAG MNOU
oPeiAETal OTN XOPAYNON KOAIOTIVNG METAEU TwV NAAAIOTEPWV KAl TWV
oUYXpPOVwV MHEAETWV. H EAAEIYn KOIVWV KPITNPiwV OpIohoU TNG
VEQPOTOEIKOTNTAG METAEU Twv HeEAeTWV Oev  apKei yia va
dlkaloAoynoel TOOO ONUAvTIKEG anokAioelig. Mia mBavn €Enynon
anoTeAei To yeyovoc OTI N UMNOOTNPIKTIKA aywyn TwV PRapewc
naoxovtwv acBevwyv, PeE 101aiTEPN EU@Acn oTa enineda evudaTwong,
EXEl BeATiwBel kaTd noAU onpepa. EninA€ov, n NponyoupeEVW®G
eOpalwUEVN dAnoyn OXETIKA HE TNV UWnNAR ouxvoTnTa EPPAVIONC
VEQPPOTOEIKOTNTAG and Tn XPNon KOAIOTivnG, €Xel 0dnynoel o€
enaypunvnon TnG IaTPIKNG KOIVOTNTAC, KE AMOTEAECHA TNV €VOEAEXN
napakoAouBnaon TnG VEQPIKAG AEITOUPYIAg KAl Twv Napayovrtwy rnou
TNV ennpealouv. H ouyxopnynon GAAAwV VEPPOTOEIKWV OUCIWV
ouvnlwc ano@euyeTal onuepa (VEQPOTOEIKA avTIBIOTIKA, HN
oTeEPOEIdN avTIPAeypovwdn, evOOPAEBIa OKIaypa@ikd), EVw O
VEQPIKN OUCAEITOUpYia YiveTal aueca Tpononoinon TnG doooAoyiag
TNC KOAIOTivnC. TEAOC, Ta OKeUudopaTad TNnG KOAIOTIiVNG mMou

XPNOoIKJonolouvTal CANEPA NEPIEXOUV AIYOTEPEG XNMIKEG MPOCUIEEIC.

2Tn MEAETN paAg, N nAslowngia Twv acBevwyv, TAuTOXPOva HE TNV
evOOQAEBIa  KOAIOTIiVR  €AaBe  kal  AGAAouG  avTIdIKpoBiakoug
napAayovTeg Pe pacpa evavtiov Gram-apvnTiKwVv BakTnpiwv, napad

TNV napatnpnBeioa in vitro avToxn, OUYKEKPIYHEVA B-AAKTAPEC

112



(HEpONEVEUN, aumKIAAivn/couABakTaun), AMIVOYAUKOOIOEG
(apikaoivn Kkal yevTapukivn) kal KivoAoveg (aimnpo@Ao&acivn). H
enidpaaon TNG ouvduUaoTIKAC avTIMIKPOoBIaKNG Bepaneiag sival acagpngc,
av Kal n €UEPYETIKA TNG dpdon dev pnopei va anokAeioTei 34, Aiyeg
NEIPAPATIKEG Kal  KAIVIKEG MEAETEC avagepovTal oTtn  OlEBvh
BiBAloypagia OXETIKA WE TN OUVEPYIOTIKA OpAcn TnG KOAIOTIivNG ME
AAAEC QVTIHIKPOBIAKEC OUTIEG, ONWG Ol B-AAKTAPEC, N pIPAMPNIKivN, N
augikagoivn, n YevTaupukivn, n TpigeBonpiun/coul@apedo&aloAn, n
oinpo@Aogaaivn, N COUABAKTAUN KAl MPOoPATWE N TIYKEKUKAiv 13>
142 Mia kAIvIKf) 3OKIMA TNG AnoTEAEOPATIKOTNTAG TNG KOAIOTIVNG O€
NVEUHPOVIEG ano oTeAexn Pseudomonas aeruginosa o€ A0BEevVeiG HE
KUOTIKN ivwon €0€i&e OTI 0 ouvOudopoc TnG KOAIOTIVNG HE €vda
avTigeudopovadikd  avTifloTikO  (mingpakiAAivn,  kKe@Talidiun,
oinpo@Ao&aaivn Kai IHINEVEUN) NTAV N0 ANOTEAEOPATIKOC and OTI n

23, Eniong, o ouvduaopdg KoAIGTiVNG,

HovoBepaneia He KOAIOTIVN
pIpaAunIKivnG Kair agikaoivng odrynoe 1000 O€ in vitro ouvépyegia 600
Kal O€ KAIVIKN iaon €vOG avoookaTaoTaApeEvou aoBevoug WE
MVEUPOVIKO Kal MePIEdPIKO anOOTNHA and MNOAUAVOEKTIKO OTEAEXOC

1420 ouvduaopdc 1pINEvEUNG  kal

Pseudomonas aeruginosa
KOAIOTIVNG napouciaos €vrova BakTnplokTovo dpdaon in vitro, evavTi
30 noAuavBekTIKWV KAIVIKWV OTeAeXwV Acinetobacter baumannii
(euaioBnTa oTnVv  KOAIOTIiV) 0O pia npooparta OnUOCIEUMEVN

NEIPAPATIKA MEAETN. ZTnNV idla MEAETN N NPoOoONKN OCOUABAKTANNG

OTOV OUVOUAOWHO MEPOMEVEWNG Kal KOAIOTIVNG NTAV OUVEPYIOTIKA OE
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nooooTd 96,7% Twv oTeAexwv Acinetobacter baumannii *3. Ta
doedopeva 6cov apopa otn dpdacn Tou ouvduadopuoU TNG KOAIOTIVNG ME
TNV TIYKEKUKAIV 0€ 0oTeAEXn Acinetobacter baumannii e€ivai
avTIPATIKa  €XEl NeEPIypAPei TOGO adlagopn 00O KAl GUVEPYIOTIKN

136, 144

dpaon

H napouoa €peuvnTIKn €pyacia d€ OTEPEITAI NEPIOPICUWYV Napd TNV
npoondabeia owoToU oxediaopou. Tooo oTo avadpouikd 000 Kdl OTO
NPOONTIKO OKEAOG TNG d1aTpIBNG, KUPIO HEIOVEKTNMA €ival n EAAEIYN
opadac eA€éyxou yia TN  OUYKPION TWV  AMNOTEAECHATWYV,
OUMMEPIAQUBAVOUEVWY TNG BvNTOTNTAG, TNG AMNOTEAECHATIKOTNTAG
TNG XOPNYOUMEVNG KOAIOTIVNG Kal TNG VEPPOTOEIKOTNTAC. Eniong, To
YEYOVOG OTI €va ONnMavTiko NoCoO0TO TWV acBevwv pag €Aafe kal
aAAouc avTigikpoBiakouc napdayovtec he Opdaon evavTiov Gram-
apvnTikwV BakiAA\wv kabw¢ kai aAAa duvnTika VEPPOTOEIKA
(pAppaka Pnopei va npokaAéoesl ouyxuon kata Tnv eEaywyn Twv
OUMNEPAOUATWY~  OUYKEKPIYEVA UNEPEKTIUNON TNG anodidOPEVNG
oTNV KOAIOTIVN VEQPOTOEIKOTNTAC aAAd Kal TNC AnOTEAECUATIKOTNTAG.
Idavika, yia Tnv €KTignon Twv aveniBuunTwyv EVEPYEIWV KAl TNG
anoTeAEOPATIKOTNTAC TNG KOAIOTIVNG, €MIBAAAETAl n OlIEVEPYEIA KAAA
OXEOIAOPEVWY TUXAIOMOINMEVWY KAIVIKOV HEAETWV aoBevwyv rMou
AauBavouv koAioTivn 1 aAAo avTiBioTikOe. QOTOCG0, TO YEYOVOC OTI N
KOAIOTiVN ONMEPA XopnyeiTal Kupiwg o€ acBeveic pe AolpwEeic ano

MIKpOBIa avBekTIKG o€ OAa Ta aAAa Oiabeoiya avTiBIoTIKa n OTIC
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NEPINTWOEIC MOU €XEI AMOTUXElI N MNponyoUHeEVN avTIHIKPORBIAKn

Bepaneia duoxepaivel TNV NPAyHATONOINON TETOIWV HEAETWV.

'Onwg €ival yvwoTo, n EAANGda BpiokeTal PHETAEU TwV XWPWV HE TN
HEYAAUTEPN OUXVOTNTA AVOEKTIKWY OTa avTIBIOTIKG OTEAEXWYV,
(Palvohevo nou anoTeAei €€alpeTika coBapn anelAn yia tn Anuooia
Yyeia. ZT1a EAANVIKG VOOOKOWEIa, O avTiBeon PYE TA VOOOKOMEIQ TNG
unoAoinng Eupwnng, nou xapakTtnpifovral and Tn OUVEXN OXETIKNA
auénon TnG ouxvoTnTag anopovwong Gram BeTIKwV HIKpoRiwv Kal
KUpiwGg oTeAexwv Staphylococcus aureus Kal €VTEPOKOKKWYV,
napartnpeiTar ouvexng OXeTIKA augénon Twv Gram apvnTIKwV
HIKPOOPYAVIONWYV, Kal Kupiwg Twv sidwv Acinetobacter baumannii,
Pseudomonas aeruginosa kai Klebsiella pneumoniae. 'Ocov agopd
0€ MIKPOOPYAVIOUOUC Mou anopovwenkav ano BakTnpiaipieg, onwg
kataypagnkav oto WHONET To 1° €€aunvo Tou 2010 otnv EAAAGda
napartnpnonke oTi:
e 3TIC ME® T0 96,2% kal To 84,4% Twv oTeAexwv Acinetobacter
baumannii ATav avOeKTIKO OTNV IMIMEVEUN KAl OTN YHEPOMNEVEWUN,

avTioToixa.

e To 36,5% Twv oTeAexwv Pseudomonas aeruginosa nTav
avOEeKTIKO OTNV IMINEVEUN OTIG NABOAOYIKEG KAIVIKEG, TO 44,8%

OTIC XEIPOUPYIKEG Kal To 63,9% oTic MEO.
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e To 40,3% kail 7o 32,2% Twv oTeAexwVv Klebsiella pneumoniae
NTav avBekTIKO OTNV IMINEVEUN KAl OTN YEPOMEVEUN AVTIOTOIXA
OTIC NaBoAoyIKEC KAIVIKEC, To 49,5% kai 10 40,2% OTIC

XEIPOUPYIKEG kal To 80,5% kal 63,7% oTig MEO.

A&iCel akopa va onueiwdei 0TI oTnv EAAGda €xouv ndn anopovwoei
oTeAeéxn Klebsiella pneumoniae avBekTika oTic kapBanevepes (KPC)
195 Ftnv 181aiTepn aQuUTA kaTdoTaon nou €niKpaTei oTa €AANVIKA
voookopeia kalr pe dedopevo Tnv oAoeva au&avopevn avrtoxn oTa
d1aBgaiya avTiBIoTIKA KaBwG Kal TIC NEPIOPICUEVEC MPOONTIKEG YIa
TNV avanTuén VEwV avTIPIKPOoBIaKWY NapayovTtwyv OTo €yyug HEAAOV,
N KOAIOTIVl anoTeAei Tnv TeAeuTaia &€VAAAGKTIK OepaneuTikn
eniAoyn. And6 Tn yvwon Nou anokoWioTNKE and Tnv €knovnon Tng
napouoacg OIATPIBNGC OUMMEPAIVOUPE OTI N KOAIOTIivn €ival €va
anoTEAEOUATIKO KAl OXETIKA AOQAAEG PAPHAKO YIA TNV AVTILETWNION

acfevov He AolgwEeElIc and noAuavBekTikou¢ Gram-apvnTikoug

MIKpoOopyaviopoug.

>Tov apXIikd oxediaopd TnG napouaoag d1aTpIBNG CUNNEPIAQUBAVETO N
MEAETN TWV QAPHAKOKIVNTIKWV/PAPHAKOOUVAMIKWV IBI0TATWV TNG
evOoOPAERIac CMS. QaTdoo, autd dev NTav PIKTO Yid TOV €ENG Adyo.
'Onw¢ avapepOnKe aTNV €l0aywyn, Ta Xopnyouueva oKEUAoNATA Nou
XpnoigonoiouvTal  OnUEPa MepIEXouV  KoAloTigedarn (CMS). H
KOAIOTINEDATN OMWC, UdPOAUETal in vitro kal in vivo o€ KoAIoTivn Kai

o€ MIa oglpd ano napaywya. O1 geEBodol Nou £xOuv XPNOIPonoInoEi
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aTo napeAdov yia v a&loAoynon TV
(PAPHAKOKIVATIKWV/PAPHAKOOUVAUIKWV NapapeETpwWV ™G
KOAIOTINEDATNC Oev €ixav Tn duvaToTNTa va EExwpioouv aPevoc TNV
KOAIOTINEDATN and Tnv KOAIOTivn nou napayeral and Tnv udpoAuon
TNC KOAIOTINEBATNG, KAl AQETEPOU TNV KOAIOTIVI MOU UNAPXEl OTO
O€iypa Tn oTIyun TNG GUAAOYNG, anod auTn nou oxnuaTileTal in vitro
and Tnv udpoAuon TNG KOAIOTIHEDATNC kaTa Tn OlEvEpyEld TNC

196 Aedopévev TWV NEPIOPICU®OV AUTMV, N MEPAITEPW

neEBOOOU
MEAETN TWV QAPHAKOKIVNTIKWV/PAPHAKOOUVAMIKWV IBI0TATWV TNG
evOoPAERIAg KoAloTivng dev uAonoindnke J10TI NIBavwg Ba kaTeAnye

o€ avakpiBn anoTeAeouara.

Ev katakAeidl, n evOo@AEBia koAIOTivn anoTeAei pia ao@paAn kai
anoTeAEOUATIKN OEPANEUTIKN NAPEPRACN OE MEPINTWOEIC OORBAPWV
VOOOKOMEIaKWY AOINWEEWY Nou oPeilovTal o€ noAuavBekTika Gram-
apvnTika Bakthpia. O nepiopioudC TNG aAOyIOTNG XPHAong Tou
OUYKEKPIMEVOU avTIBIOTIKOU He TNV  €nifoAn €I0IKWV HETPWV,
anoTeAEl €EMITAKTIKA avaykn €Tol WOTE va HEIWOEI ToO NOCOOTO TNG

EUQAviong BakTnpidiwv avBeKTIKWV Kal oTnV KOAIGTivN.
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H koAioTivn, €va avTiBIOTIKO Nou &ixe eykataAngBdei yia noAAd
xpovia e€&aitiag Tng To&IKOTNTAC TNG, NMPOC@ATA enaveionxdn ornv
KAIVIK npa&n AOyw TnG enikpdtnong noAuavOekTikwv Gram-
apvnTIKwV BakTnpinv kal TnG EAAEIYNG VEWV avTIBIoTIKWV. Q0Td00,
veéa Onuoolcupeva OedopEVA OXETIKA HME TNV aopAaAeild kar Tnv
anoTeAEONATIKOTNTA TNG OTNV AVTIYETWNION acBevwyv HE OOBAPEG
VOOOKOMEIGKEG AoIMWEEIC Aginouv and Tn 01€bvr) kai EAANVIKN
BiBAloypagia. Zkonog TnG napouoag YEAETNG ATav n enava&ioAdynon
TNG XPNONG TnNG KOAIOTivnGg oTn Bepancia AoINWEEWYV KUpiwg ano
oTeAEXn Acinetobacter baumannii, Pseudomonas aeruginosa Kai
Klebsiella pneumonia Heow MIAG avadpodIiKAG Kal HIag MPoonTIKNG

HMEAETNG aoBbevwyv.

2T0 voookoueio «Eppikog NTuvav», eva TpIToBabuio voookopeio 450
KAIVOV npayparonoinénke pia avadpopikn HEAETN koOpTNG (cohort).
MeAeThBnkav ol doBeveic Mou voonAsudnkav To Xpovikd didoTnua
and Tnv 1n OkTwBpiou 2000 pexpr TiIc 31 Iavouapiou 2004 kal
eAaBav aywyn Pe evOOPAEBIA KOAIOTIVN yia TOUAAGXIOTOV 72 WPEC.
MpwTelov  KATAANKTIKO  ONMEIO  TNG MEAETNG OpiOTNKE N
€vOOVOOOKOMEIaK BvnToTnTa ™ O€UTEPEUOVTA KATAANKTIKAG Onueia
opioTnkav n KAIVIKI) €kBaon TnNG AoiHwENG kalr n epgavion

VEQPPOTOEIKOTNTAG.
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>Tnv avadpopikn auTtn HeAETn, 50 aoBeveic €éAaBav evOdo@AERia
KOAIOTiVN Yyia Tnv avTigeTwnion 54 encicodiov AoigwEewv ano
noAuavBOekTika Gram-apvnTika BakTnpia. H peon (diapeon) nuepnaoia
doaon koAloTivng nTav 4,5 (3) ekatopuupla IU kal n peon (didpeon)
diapkeia xopnynonc Artav 21,3 (16,5) nuépec. H nAsiovoTnTa TWV
AOIHWEEWY aQPOPOUCE OE VOOOKOUEIOKEG nveupovieg (33,3%),
akoAouBoUpevn ano BakTnpiaiyiec (27,8%), oupoloipwéeic (11,1%)
Kal €vOokolAlakeG AolpwEelg (11,1%). Ta unevBuva naboyova
MIKpOBIa nou anopovwlnkav NTav oTeAexn Acinetobacter baumannii
(51,9%), Pseudomonas aeruginosa (42,6%) «kal Klebsiella
pneumonia (3,7%) (an6 evav acBevr dgv anopovwBnke naboyovo
HIKpOBIO). H BvnToTnTa TWV UNO PEAETN aoBevwv nTav 24% (12/50
acbBeveic). KAIvik avranokpion Tng Aoipwéng (iaon kar BeATiwon)
napatnpnénke oe nooootd 66,7% (36/54 eneicodid AOINWEEWV).
2TOUG UunO MEAETN acBeveic napatnpnoOnke Heiwon TwV eNNEdWV
KPEATIVIVNG opoU oTo TEAOC TNC Bepaneiac pe CMS kaTtd PECO OpoO
0,2 (£1,3) mg/dl oe ouykpion KE TIC TIHEC ava@opdac. Emdeivwon
TNCG VEPPIKNG AsiIToupyiac napatnpndnke o 4 anod Touc 50 aobeveig
(8%). H noAunapayovTikry avaiuon avedei&e povo Tnv nAikia (OR=
1,059, 95%CI = 1,004 - 1,118) ka1 Tn Oepuakpaocia Tou aoBevoug
KaTda Tnv €l0aywyn Tou oTto voookopeio (OR= 0,383, 95%CI = 0,148
- 0,991) w¢g aveEapTnTOUG nNPOYVWOTIKOUG napdayovTeg nou

oxeTiovTav Pe au&nuevn BvnroTnTa.
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MeAeTnOnkav nepaitepw 19 eneicddia AoipwEewyv o 17 aobeveic Ta
onoia avTINETWNIOTNKAV ME NAPATETAMEVN XOPNynon KOAIOTivng
(nepioooTEpO anod 4 £BOopadec). H peon didpkeia (+SD) xopriynong
KoAloTivng ntav 43,4 (+14,6) nUEPEG, evw n MEON nUeEpPnaIa
doooAoyia nrav 4,4 (+2,1) ekatopyuupia IU. H peon diapkeia (+SD)
xopnynong evdo@AERIag koAloTivng NTav 43,4 (+14,6) nUEPEG, EVW N
hMEON nuepnola doooloyia nTav 4,4 (+£2,1) ekatoppupia IU kai n
MEon abpoloTikn d0on evOoAgPiag koAioTivng ntav 190,4 (£91)
ekaTtoduupia IU. H diaueon TP TNG KpeaTivivng auénbnke kata 0,25
mg/dl katd Tn didpkKela TNG Bepaneiag o€ GUYKPION HE TNV aApXIKA
Tiun (p< 0,001) aAAd oTo TENOG TnNC Bepaneiac enaviABe oxedov oTa

apxika enineda (au&nuéevn kata 0,1 mg/dl, p= 0,67).

Mia véa npoonTikn MEAETN kooOpTnC (cohort) dig€nxOn eniong oTo
voookopeio "Eppikog Ntuvav" pe okond va Odlgpeuvnosl TNV
anodidopevn oTNV KOAIOTIiVN €PQAvion VEPPOTOEIKOTNTAC. ACBOEVEIG
nou eAaBav aywyn He evOOPAEBIa KOAIOTIiVN yia TouAdxiotov 7
NUEPEG, YIa TNV AVTIMETWMION AOINWEEWYV ano noAuavOekTika Gram-
apvnTika BakTnpia oupnepIAn@Bnoav otn MeAETN. H  egugavion
VEQPOTOEIKOTNTAG MEOW EKTIMNOEWV TNG KPEATivivng opou, TnG
oupiag aihgaToc, TwV NAEKTPOAUTWV 0pOoU, TNG YEVIKAC oUpwV Kal TNG
KPEATIViVNG Kal Tou vaTtpiou oUpwv 24wpou ATAV TO NPWTEUOV

KATAANKTIKO GNMEIO TNG HEAETNG.
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Eikool-évac acBeveic oupnepIAn@POnoav oTnv NpoonTIKn MEAETN. H
MEon (£SD)/didueon nuepnola 800N KOAIOTIiVvAG Mou Yopnynenke
oTouG aoBeveic ATav 5,5 (£1,9)/6 ekatoppupia IU kar n peEon
(£SD)/di1apeon abpoioTikn d00n Tou @apuakou ntav 90,2 (£52)/72
ekaToduupla IU. H diapkeia Tng evoopAEBIAc Bepaneiac pe KOAIOTIVN
Kupavelnke and 7 - 54 nueépeg’ n peon (£SD)/diapeon didpkeia
xopAynonc ntav 17,7 (£11,7)/15 nuépec. Tpeic and Toug 21
acbBeveic (14,3%) eupavioav ve@poTo&IkOoTNTa KATa Tn dIApKeIa TNG
evooPAeBIag Bepaneiag pe koAloTivn. Mapatnpnbnke Wia oTATIOTIKA
ONUAvTIK OUOXETION METAEU TNC Xopnyoupevng abpoloTikng d6aoncg
TNG KOAIOTIiVNG Kal Tng Ola@opdg MEeTA&U Twv emnedwv TNG
KPEATIVIVNG 0poU OTO TEAOG Kal TNV €vapén tng Oegpaneiac (r = 0,6, p
= 0,004 Spearman’s test). Aev napatnpndnke AaAAn To&ikn dpdon

Kata Tn JIApKEId XOpRynong TNG KOAIOTivNG.

SUMNEPACNATIKA, N XpNon TNG &vOOPAERIAG KOAIOTIivNC yia Tnv
avTigeTwnion AolgwEewv and  noAuavBekTikd Gram-apvnTika
BakTnpla qaiveral va €ival acpaing kal anoTeAeopaTikr. ENopevwg,
N KoAIoTivn NpEnel va BewpeiTal w¢ nibavry BepansuTikn €niAoyn o€

TETOIOU €i00UG AOINWEEIC.
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SUMMARY
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Colistin, an antibiotic almost abandoned for intravenous
administration for many years, due to its reported toxicity, has been
recently reintroduced in clinical practice due to the emergence of
multidrug-resistant Gram-negative bacteria and the lack of
development of new antibiotics to combat them. However, new data
about its safety and effectiveness in the treatment of serious
hospital-acquired infections in patients without cystic fibrosis are
lacking. Thus, the objective of this study was to re-evaluate the use
of colistin for the treatment of infections mainly due to strains of
Acinetobacter baumannii, Pseudomonas aeruginosa, and Klebsiella

pneumonia.

A retrospective cohort study was performed at “Henry Dunant”
hospital, a 450-bed tertiary-care hospital. Patients who were
hospitalized from 1/October/2000 to 31/January/2004 and received
intravenous colistin for more than 72 hours were further analyzed.
Primary outcome measure was the in-hospital mortality; secondary
end points were the clinical outcome of the infections and the

occurrence of colistin-induced nephrotoxicity.

Fifty patients received intravenous colistin with a mean (median)
daily dose of 4,5 (3) million IU for 21,3 (16,5) days for the
management of 54 episodes of infections due to multidrug-resistant

Gram-negative bacteria. The predominant infections were
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pneumonia (33,3%), bacteremia (27,8%), urinary tract infection
(11,1%), and intra-abdominal infection (11,1%). The responsible
pathogens were Acinetobacter baumannii (51,9%), Pseudomonas
aeruginosa (42,6%), and Klebsiella pneumonia (3,7%); no
pathogen was isolated from one case. In-hospital mortality was
24% (12/50 patients). Clinical response (cure and improvement) of
the infection was observed in 66,7% of episodes (36/54 episodes of
infection). In the studied group, serum creatinine levels were
decreased, at the end of colistin treatment, by an average (£ SD)
of 0,2 (£1,3) mg/dl compared to baseline levels. Deterioration of
renal function during CMS therapy was observed in 4/50 patients
(8%). Multivariable analysis showed that age (OR= 1,059, 95%CI=
1,004 - 1,118) and temperature on admission to the hospital (OR=
0,383, 95%CI = 0,148 - 0,991) were independent predictors of in-

hospital mortality.

We further analyzed data for 19 courses of prolonged (more than 4
weeks) intravenous colistin administration [mean (£SD) duration of
administration 43,4 (£14,6) days, mean daily dosage (£SD) 4,4
(£2,1) million IU, mean cumulative dosage (£SD) 190,4 (*91)
million IU] in 17 patients. The median creatinine value increased by
0,25 mg/dl during the treatment compared to the baseline (p<
0,001) but returned close to the baseline at the end of treatment

(higher by 0,1 mg/dl, p= 0,67).
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A prospective cohort study was also performed at “Henry Dunant”
Hospital to further clarify the issue of colistin induced
nephrotoxicity. Patients who received intravenous colistin at least 7
days for the treatment of multidrug resistant Gram-negative
bacterial infections were included in the study. The development of
nephrotoxicity through evaluations of serum creatinine, blood urea,
serum electrolytes, urinalysis, and creatinine and sodium in 24-hour
urine collection during intravenous colistin therapy was the primary

end point of the study.

Twenty one patients were included in this prospective evaluation.
The mean (x SD)/median daily dose of colistin administered
intravenously to the patients was 5,5 (£1,9)/6 million IU and the
mean (£SD)/median cumulative dose of the medication was 90,2
(£52,0)/72 million IU. The range of the duration of intravenous
colistin treatment was 7 - 54 days; the mean (x SD)/median
duration was 17,7 (*11,7)/15 days. Three of the 21 evaluable
patients (14,3%) developed nephrotoxicity during the intravenous
treatment with colistin. The cumulative dose of the administered
colistin was statistically correlated with the difference between
baseline and end of treatment values of serum creatinine (r= 0,6,
p= 0,004 by Spearman’s test). No other toxic events were noted

during the intravenous administration of colistin.
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In conclusion, the use of intravenous colistin for the treatment of
infections due to multidrug-resistant Gram-negative bacteria
appears to be safe and effective. Colistin should be considered as a

possible therapeutic option for these patients.
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Colistin, an antibiotic almost abandoned for intravenous administration for many years due to its reported
toxicity, has been recently reintroduced in clinical practice due to the emergence of multidrug-resistant
gram-negative bacteria and the lack of development of new antibiotics to combat them. To assess the safety and
effectiveness of intravenous colistin, in combination with other antimicrobial agents, in the treatment of serious
infections in patients without cystic fibrosis, a retrospective cohort study in a 450-bed tertiary-care hospital in
Athens, Greece, was performed. Patients who were hospitalized from 1 October 2000 to 31 January 2004 and
received intravenous colistin for more than 72 h were further analyzed. The primary outcome measure was the
in-hospital mortality; secondary end points were the clinical outcome of the infections and the occurrence of
colistin toxicity. Fifty patients received intravenous colistin with a median (mean) daily dose of 3 (4.5) million
IU for 16.5 (21.3) days for the management of 54 episodes of infections due to multidrug-resistant gram-
negative bacteria. The predominant infections were pneumonia (33.3%), bacteremia (27.8%), urinary tract
infection (11.1%), and intra-abdominal infection (11.1%). The responsible pathogens were Acinetobacter bau-
mannii (51.9%), Pseudomonas aeruginosa (42.6%), and Klebsiella pneumoniae (3.7%) strains (no pathogen was
isolated from one case). In-hospital mortality was 24% (12/50 patients). Clinical response (cure or improve-
ment) of the infection was observed in 66.7% of episodes (36/54). In the studied group, serum creatinine levels
were decreased, at the end of colistin treatment, by an average of 0.2 = 1.3 mg/dl compared to baseline levels.
Deterioration of renal function during colistin therapy was observed in 4/50 patients (8%). Coadministration
of other antimicrobial agents with spectrum against gram-negative microorganisms and the absence of a
control group constitute the major limitations of this study. The use of intravenous colistin for the treatment

of infections due to multidrug-resistant gram-negative bacteria appears to be safe and effective.

Infections due to multidrug-resistant gram-negative micro-
organisms pose an important clinical problem, resulting in
significant morbidity and mortality worldwide (3, 17, 25). The
emergence of gram-negative bacteria that develop resistance
to most available antibiotics and the lack of development of
new antimicrobial agents have prompted the medical commu-
nity to reevaluate the use of colistin (polymyxin E).

Colistin belongs to polymyxins, a group of polypeptide an-
tibiotics which includes five different chemical compounds
(polymyxins A, B, C, D, and E). Only two of them, polymyxins
B and E, have been used in clinical practice. Colistin binds to
the gram-negative bacterial cell membrane phospholipids, pro-
ducing a disruptive physiochemical effect, which leads to cell
membrane permeability changes and ultimately cell death (7).
Most gram-negative microorganisms are susceptible to colistin,
including multidrug-resistant Acinetobacter baumannii and
Pseudomonas aeruginosa strains. Proteus species, Neisseria spe-
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poleos Street, Marousi, Athens 151 23, Greece. Phone: 30-694-
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cies, Serratia species, and Providencia species, as well as anaer-
obic bacteria, are resistant to colistin (8).

The isolation of colistin from Bacillus colistinus is dated back
in the year 1949 (7, 21). During the ensuing decades, colistin
was used in the treatment of several types of infections, includ-
ing infectious diarrhea and urinary tract infections, as well as in
bowel decontamination. Early clinical experience with colistin
showed a high incidence of toxicity, namely, nephrotoxicity,
sometimes with fatal consequences (2, 20, 34). During the last
2 decades, the use of the antibiotic was mainly restricted to
topical ophthalmic and otic use as well as to the treatment of
acute exacerbations of lung infections due to multiresistant
Pseudomonas aeruginosa strains in patients with cystic fibrosis
(9, 28, 36, 38). Subsequently, this led to significant reduction of
its administration. We reviewed our recent experience with this
drug, and we present data regarding the effectiveness and par-
ticularly the safety of colistin in the treatment of infections
caused by multidrug-resistant gram-negative bacilli.

MATERIALS AND METHODS

Design of the study. A retrospective, observational cohort study was conducted
at Henry Dunant, a 450-bed tertiary-care hospital in Athens, Greece. The study
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was approved by the Institutional Review Board of the hospital. All patients’
records were reviewed by a physician.

Patient selection. Patients with infections caused by multidrug-resistant gram-
negative bacilli who were hospitalized during the period from 1 October 2000
(inauguration of the hospital) to 31 January 2004 and were managed with com-
bination therapy that included intravenous colistin were identified by the phar-
macy electronic databases and included in the study. Patients were excluded if
they had received less than 72 h of intravenous colistin therapy. Patients who had
infections due to multidrug-resistant gram-negative bacteria that were charac-
terized as cured and who then developed a subsequent infection after a 15-day
period due to a different gram-negative microorganism also requiring treatment
with intravenous colistin were analyzed as two different cases.

Microbiological testing. Identification of all causative microorganisms was
performed using routine microbiological methods. Susceptibility testing was per-
formed by both the disk diffusion method and an automated broth microdilution
method (Vitek II; bioMerieux, Hazelwood, MO). The breakpoints were those
defined by the Clinical and Laboratory Standards Institute (30, 31). Susceptibility
to colistin was also tested by means of the disk diffusion method with the use of
10-p.g colistin disks (Oxoid, Basingstoke, Hants, England); isolates were consid-
ered sensitive if the inhibition zone was more than or equal to 11 mm and
resistant if the inhibition zone was less than or equal to 8 mm (29). Disk diffusion
represents a common and widely used method for colistin susceptibility testing
(23). Since the Clinical and Laboratory Standards Institute guidelines about the
in vitro determination of the MICs for different microorganisms to colistin were
established in 1970 and were not updated after 1981 (by the time of this writing),
the results obtained by the broth microdilution method were verified by the disk
diffusion method. Intermediate sensitivity of the isolated gram-negative patho-
gens to other antimicrobial agents was considered resistance.

Colistin administration. All patients enrolled in the study had received intra-
venous colistin (colistin, Norma, Athens, Greece, or colistimethate sodium, For-
est Laboratories, Kent, United Kingdom) as a therapeutic intervention for in-
fections due to multidrug-resistant gram-negative bacteria at a dosage according
to the discretion of attending physicians. One milligram of the colistin formula-
tions used is approximately equal to 12,500 IU (Forest Laboratories) or 13,333
IU (Norma). Both colistin preparations (Forest Laboratories and Norma) con-
tain sodium colistimethate, which is the active ingredient, as an amount of dry
powder equivalent to 1 million IU (or equal to approximately 80 mg of sodium
colistimethate). For patients with impaired renal function, dosage adjustments
were done after consulting the intensive care unit (ICU) director or the infec-
tious disease specialists of the hospital, based on the following protocol: if the
serum creatinine level was 1.3 to 1.5 mg/dl, 1.6 to 2.5 mg/dl, or =2.6 mg/dl, the
dosage of colistin administered was 2,000,000 IU every 12 h, 24 h, or 36 h,
respectively. Patients who were on dialysis treatment received 1,000,000 IU of
colistin after dialysis.

Definitions of infections. Diagnosis of pneumonia required two or more serial
chest radiographs with at least one of the following: new or progressive and
persistent infiltrate, consolidation, cavitation, or pleural effusion. In addition,
patients must have had fever of >38°C with no other recognized cause or an
abnormal white blood cell (WBC) count (leukopenia [<4,000 WBC/mm?] or
leukocytosis [=12,000 WBC/mm?]) and at least two of the following: new onset
of purulent sputum or change in character of sputum, increased respiratory
secretions or increased suctioning requirements, new onset or worsening of
cough or dyspnea or tachypnea, rales or bronchial breath sounds, or worsening
gas exchange (11).

Bacteremia required either growth of a recognized pathogen from one or more
blood specimen cultures or at least one of the following signs or symptoms: fever
(>38°C), chills, or hypotension and (i) a common skin contaminant (e.g., diph-
theroids, Bacillus sp., Propionibacterium sp., coagulase-negative staphylococci, or
micrococci) grown from two or more blood cultures drawn on separate occasions
and/or (ii) a common skin contaminant (e.g., diphtheroids, Bacillus sp., Propi-
onibacterium sp., coagulase-negative staphylococci, or micrococci) grown from at
least one blood culture from a patient with an intravascular line and physician-
instituted antimicrobial therapy (11).

Patients were considered to have an intra-abdominal infection if they had at
least two of the following signs or symptoms: fever (>38°C), nausea, vomiting,
abdominal pain, or jaundice with no other recognized cause and (i) organisms
cultured from drainage from a surgically placed drain (e.g., closed suction drain-
age system, open drain, T-tube drain), (ii) organisms seen on a Gram stain of
drainage or tissue obtained during surgical operation or needle aspiration,
and/or (iii) organisms cultured from blood and radiographic evidence of infec-
tion, e.g., abnormal findings on ultrasound, CT scan, magnetic resonance imag-
ing, radiolabel scans (gallium, technetium, etc.), or abdominal X ray (11).

Infections at other body sites or fluids, such as urinary tract infections and
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central venous catheter-related infections, were defined based on guidelines
from the Centers for Disease Control and Prevention (11).

Definition of outcomes. The primary outcome measure was in-hospital mor-
tality. Secondary end points included clinical outcome of the infection and
occurrence of renal dysfunction and were defined as follows: cure was defined as
resolution of presenting symptoms and signs of the infection by the end of
colistin treatment and discharge from the hospital; improvement was defined as
partial resolution of presenting symptoms and signs of the infection; unrespon-
siveness was defined as persistence or worsening of presenting symptoms and/or
signs of the infection during colistin administration.

Normal renal function was defined as a serum creatinine level of 1.3 mg/dl or
lower. Deterioration of renal function during colistin treatment was defined as an
increase of more than 50% of the baseline creatinine level to a value higher than
1.3 mg/dl or as a decline in renal function requiring renal replacement therapy.
Baseline creatinine was defined as the creatinine level on the initial day of
intravenous colistin administration.

Data collection. Using a detailed case report form designed specifically for this
study, we collected data from all available medical records, including age, sex,
Acute Physiological and Chronic Health Evaluation II score (APACHE II score)
on the day of the patient’s admission to the ICU and on the first day of colistin
administration (if the patient was admitted to the ICU) (6, 19), site(s) of infec-
tion, duration of colistin treatment, concomitant antibiotic treatment, prior an-
tibiotic or antifungal use, mechanical ventilatory support, renal support, and
duration of hospitalization. Microbiological data included the causative organ-
ism(s) isolated from the site(s) of infection, the date of isolation, and the in vitro
susceptibilities to several antibiotics, including colistin. In addition, data from
laboratory tests, such as renal and liver function, serum electrolytes, erythrocyte
sedimentation rate, C-reactive protein, and complete blood count, on admission
day as well as on the first and last day of colistin treatment were also collected.
The information collected in the case report forms was entered into a computer
database. Using a random number selection web page, 20% of the registered
data were double-checked by an independent reviewer. In addition, the type of
the infection, the causative pathogen(s), and the clinical outcome were deter-
mined by two blinded reviewers.

Data analysis. Categorical variables were compared by the Fisher exact test.
For continuous variables, we used Student’s ¢ test or the Mann-Whitney test for
normally and nonnormally distributed variables, respectively. Variables associ-
ated with mortality in the univariable analysis (P < 0.05) were included in a
backward stepwise multiple logistic regression model. All statistical analyses
were performed using SPSS 11.0 and S-PLUS 6.1 Professional.

RESULTS

Study population. From 1 October 2000 through 31 January
2004, 152 patients received treatment with intravenous colistin
for infections due to multidrug-resistant gram-negative bacte-
ria. Fifty-five patients were excluded from the study because
they had received less than 72 h of intravenous colistin therapy.
The mortality rate among these 55 patients was 34.5% (19/55
patients). Results from 43 patients who were admitted to the
ICU during the first part of the study period and for whom data
were collected and maintained by the ICU medical staff had
been previously reported (27). Thus, 54 patients were included
in this study. Medical records were not available for three
patients (one of them died); in addition, one patient was in the
hospital during data collection. Consequently, data from 50
patients were analyzed. A total of 54 courses of intravenous
colistin were given, because four patients developed two epi-
sodes of infection that were included as two different cases.

Patient characteristics. Table 1 describes the demographic
and clinical features, including comorbidity, of the study cohort
(50 patients). None of the patients had received organ trans-
plantation, radiotherapy, or interferon treatment. All patients
had received other antimicrobial agents prior to colistin treat-
ment.

Types of infection. Pneumonia was the predominant infec-
tion (33.3%), followed by bacteremia (27.8%), urinary tract
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TABLE 1. Demographic and clinical features of patients managed
with intravenous colistin for infections caused by multidrug-resistant
gram-negative bacteria (n = 50)

Characteristic of patients Mean = SD (range)

or n (%)
Demographic
Age [mean * SD (1ange)]......ccceveeeerrercucrrenenen 59.2 = 17.7 (24-90)
Sex (male) 29 (58%)

APACHE 1I score on admission to ICU“........ 16.1 = 6.1 (2-32)
APACHE 1I score on first day of colistin

ITEAtMENL” ..ottt eeeaene 17.1 = 5.4 (7-28)
Comorbidity
Malignancy 14 (28)
Heart dysfunction ...........ccccccvveiiivivicniniccnnnnes 27 (54)
Lung dysfunction .........cceceeceeeevereeerernecreeneccnnenee 15 (30)
Diabetes MELltus’.......vverveereereeerrereisenesenes 15 (30)
Urogenital diSOrders........ocevveeeerverecreereccnnenee 17 (34)
Chronic renal failure ..o 5(10)
Acute renal failure on admission ...........cc....... 3(6)
Hemodialysis 6 (12)
Liver failure ...c.occceeeerneeeieeeeeeeeceneeceneene 2(4)
Hematological disorders..........ccccovuvevuviviccnnnnee 8(16)
Neurological diSOrders ..........ccooeeuvevecrerrercecrnnnee 27 (54)
Prior hospitalization ........c.c.ccccceveeeeccnecceccnene. 32 (64)
PriOr SUTZETY . euecieiiiicreieicieieiceieneeeeeeeeeneeeaenenee 36 (72)
Central nervous SyStem..........ccovuvvevvincucuiiricnnne 15 (30)
Intestinal .......ccccvueuceee 13 (26)
Cardiac/vascular 3(6)
OrthOpediC....cucuueiecueiicieieecieieceieeeneeeenenne 3(6)
Urinary 1(2)
PLASHIC et 1(2)
Admission to the ICU........ccccovviiiiviniiinicicnnns 40 (80)
Catheters
Urinary catheters ... 48 (96)
Cerebrospinal fluid drainage 10 (20)
Abdominal drainage.................. 12 (24)
Mechanical ventilation SUPPOTt........cccevecuevrecuene 35 (70)
Tracheostomy 26 (52)
GaASLTOSTOMY ..nveecrrreeeereieicieneeeeseneseseseneseseneaesenee 3(6)
Colostomy 2(4)
Prior antibiotiC USE ........oceeuevreeeurererceeeeeecrenreenenne 50 (100)
Prior antifungal Use .........cccccovuviiiviniiiiniiiiiicnnne 18 (36)

Antitumor treatment ........c.ooeeeeeveeeeeerreecremrerceereenee 6(12)

Steroid treatment..........ccocceevveiecviiniciininicniiiiennne 20 (40)
Blood transfusion........c.ceccceeeneeerernenceeeernecrenneenenne 38 (76)
Trauma 7(14)
Prosthetic material?........coo.oovvrervenreernreenreeersensenns 24 (48)

Time to develop infection for which colistin
was given (days) [mean * SD (range)]........ 18.3 = 28.1 (0-140)
Duration of ICU stay (days) [mean = SD

(range)] 32.2 £30.4 (1-131)
Duration of hospitalization (days) [mean =
SD (1aNZE)].vuvvviririiciiriiceees 74.7 + 62.1 (11-267)

“ APACHE 1I score refers only to the patients who were admitted to the ICU,
i.e., 40 patients.

> Two patients with diabetes mellitus were on oral medication treatment, and
13 patients were receiving insulin treatment.

¢ Three patients underwent two different surgical operations during their hos-
pitalization; one patient had intestinal and urinary tract surgeries, one patient
had central nervous system and orthopedic surgeries, and one patient had central
nervous system and cardiac/vascular surgeries.

4 Prosthetic material included ventriculo-peritoneal shunts, stents, heart
valves, pacemakers, vascular grafts, orthopedic pins, wires, vena cava filters, and
radiation clips.

infection (UTI) (11.1%), intra-abdominal infection (11.1%),
meningitis (5.6%), central venous catheter-related infection
(3.7%), surgical site infection (3.7%), and skin and subcutane-
ous tissue infection (1.9%). In one of the cases, the site of
infection was not discovered. This patient received empirical
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treatment with intravenous colistin in the ICU due to persis-
tent fever unresponsive to broad-spectrum antibiotics, since no
microorganism was isolated from repeated specimen cultures.
Eight out of the 15 cases of bacteremia were not associated
with any other identifiable infected site, while the remaining 7
were associated with other site infections, namely, pneumonia
(2 cases), abdominal infections (2 cases), meningitis, UTI, and
surgical site infection (1 case each). Eight cases out of the 54
(14.8%) were infections at two different sites at the same time,
specifically, 3 cases of pneumonia and UTI, 3 cases of central
venous catheter-related infection and pneumonia, 1 case of
surgical site infection and pneumonia, and 1 case of abdominal
infection and pneumonia.

Responsible pathogens. Acinetobacter baumannii was the
causative pathogen in 28/54 episodes of infection (51.9%),
Pseudomonas aeruginosa in 23/54 (42.6%), and Klebsiella pneu-
moniae in 2/54 (3.7%) (no pathogen was isolated from one
patient). In 21 out of 54 episodes of infection (38.9%), a
second strain was isolated from the same culture specimen(s).
Specifically, 38.1% (8/21) of the isolated organisms in these
cases were gram-negative bacilli (Pseudomonas aeruginosa [2
strains|, Klebsiella pneumoniae (2], Acinetobacter baumannii
[1], Escherichia coli [1], Enterobacter aerogenes [1], and Proteus
mirabilis [1]); 42.9% (9/21) were gram-positive cocci (coagu-
lase-negative staphylococci [4], Enterococcus faecium (3], En-
terococcus faecalis [1], and Streptococcus sp. [1]); and 19%
(4/21) were fungi (Candida albicans [3] and Aspergillus niger
[1).

Table 2 presents the in vitro susceptibilities of the main
isolated pathogens for several antimicrobial agents from 52
episodes of infection (one patient received empirical treatment
and for one patient the susceptibility test was not available). In
24 of 52 cases (44.5%), the isolated gram-negative microor-
ganisms were sensitive only to colistin (colistin-only sensitive).
Only 1 out of the 28 (3.6%) strains of Acinetobacter baumannii
was found to be resistant to colistin; it was isolated from a
patient who was referred to our hospital after a long-standing
hospitalization in another institution for ventilator-associated
pneumonia. No strain of Pseudomonas aeruginosa was found to
be resistant to colistin.

Colistin administration. Patients received treatment with
intravenous colistin at a median/mean (£ standard deviation
[SD]) daily dose of 3/4.5 (+2.3) million IU (range, 1.5 to 9.0
million IU) for a median/mean (* SD) duration of 16.5/21.3
(£16.0) days (range, 4 to 72 days). The mean (* SD) total
cumulative dose was 95.3 (£54.5) million IU (range, 15 to 308
million IU). Patients received the first dose of intravenous
colistin after a mean (= SD) duration of hospitalization of 23.4
(£27.7) days (range, 0 to 143 days; 25th/50th/75th percentiles,
9/15.5/31). In 3 out of 50 patients, colistin was administered by
continuous intravenous infusion at daily doses from 2 to 6
million IU over 24 h.

In 6 of 50 patients, colistin was administered by an alterna-
tive way in addition to the intravenous infusion. Specifically,
two patients also received intraventricular colistin (for both of
them, the infection [meningitis] improved, although one sub-
sequently died) and three patients received it in a nebulized
form (for all of them, pneumonia was cured), and for one
patient with surgical site infection, colistin was used as an
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TABLE 2. Description of in vitro antimicrobial susceptibility of isolated pathogens (28 strains of Acinetobacter baumannii, 22 strains of
Pseudomonas aeruginosa, and 2 strains of Klebsiella pneumoniae)”

Acinetobacter baumannii®

Antimicrobial agent

Pseudomonas aeruginosa Kiebsiella pneumoniae

No. R/total No. R + No. R/total No. R + No. R/total No. R +
(%) Ttotal (%) (%) Itotal (%) (%) T/total (%)
Piperacillin 25/27 (92.6) 25/27 (92.6) 11/21 (52.4) 14/21 (66.7) 2/2 (100) 2/2 (100)
Ticarcillin 26/27 (96.3) 26/27 (96.3) 19/20 (95.0) 19/20 (95.0) 1/1 (100) 1/1 (100)
Piperacillin-tazobactam 23/27 (85.2) 24/27 (88.9) 8/22 (36.4) 11/22 (50.0) 0/2 (0) 2/2 (100)
Ticarcillin-clavulanic acid 27/28 (96.4) 27/28 (96.4) 19/21 (90.5) 20/21 (95.2) 1/1 (100) 1/1 (100)
Ampicillin-sulbactam 1/11 (9.1) 5/11 (45.5) Not done Not done Not done Not done
Ceftazidime 27/28 (96.4) 27/28 (96.4) 15/22 (68.2) 21/22 (95.5) 2/2 (100) 2/2 (100)
Cefepime 25/28 (89.3) 27/28 (96.4) 16/22 (72.7) 21/22 (95.5) 0/2 (0) 2/2 (100)
Aztreonam 27/28 (96.4) 27/28 (96.4) 14/21 (66.7) 20/21 (95.2) 2/2 (100) 2/2 (100)
Imipenem® 17/28 (60.7) 21/28 (75.0) 9/21 (42.9) 20/21 (95.2) 0/1 (0) 0/1 (0)
Meropenem 1/28 (3.6) 20/28 (71.4) 11/22 (50.0) 20/22 (90.9) 0/2 (0) 0/2 (0)
Ciprofloxacin 27/28 (96.4) 27/28 (96.4) 21/22 (95.5) 21/22 (95.5) 1/2 (50) 1/2 (50)
Amikacin 25/28 (89.3) 25/28 (89.3) 18/22 (81.8) 20/22 (90.9) 0/2 (0) 1/2 (50)
Gentamicin 8/28 (28.6) 24/28 (85.7) 16/22 (72.7) 21/22 (95.5) 1/2 (50) 1/2 (50)
Tobramycin 10/28 (35.7) 26/28 (92.9) 19/22 (86.4) 20/22 (90.9) 1/2 (50) 1/2 (50)
Netilmicin 26/27 (96.3) 26/27 (96.3) 17/20 (85.0) 19/20 (95.0) 1/1 (100) 1/1 (100)
Colistin 1/28 (3.6) 1/28 (3.6) 0/21 (0.0) 0/21 (0/0) 0/2 (0) 0/2 (0)

“ The total number of isolates was 52 (one patient was treated empirically and one patient was referred from another hospital with diagnosed pneumonia due to a
Pseudomonas aeruginosa strain, but the susceptibility test was not available). R, resistant; I, intermediate sensitive.

b Not all of the Acinetobacter baumannii strains were tested for susceptibility to ampicillin-sulbactam.

¢ Intermediate susceptibility of the microorganisms to imipenem was defined by a MIC of 8 mg/liter.

irrigation solution instilled directly to the wound to control
sternotomy wound infection (this patient died).

Supplementary treatment. Nineteen of 50 patients were ini-
tially treated with intravenous colistin monotherapy. For 15
out of these 19 patients, additional antibiotics against gram-
negative microorganisms were subsequently given during the
course of colistin treatment (11 patients received one addi-
tional agent, while 4 patients received two additional agents).
In 31 of 50 patients, one or two additional antimicrobial agents
with spectrum against gram-negative bacilli were concurrently
administered during the whole course of colistin administra-
tion. Specifically, 60% of patients received meropenem intra-
venously, 34% of patients received ampicillin-sulbactam, 22%
received ciprofloxacin, 20% received piperacillin-clavulanic
acid, 16% received imipenem, and 14% received amikacin and
gentamicin. (The total number is more than 100%, since most
of the patients received more than one antimicrobial agent.)

Mortality. The in-hospital mortality in this study of 50 pa-
tients was 24% (12/50). Five of the patients who died had
bacteremia, three had pneumonia, one had a surgical site in-
fection, one had meningitis, and one had an abdominal infec-
tion. In one additional patient who died, colistin was adminis-
tered empirically. Only one of the 12 patients who died had
responded to colistin treatment, but this patient died of an-
other cause (the patient with meningitis reported above). Eight
out of the 12 patients died while receiving intravenous colistin
(on treatment days 4, 5, 10, 10, 11, 21, 25, and 72). There was
no statistical difference in mortality rates between the patients
who had infections due to colistin-only-sensitive microorgan-
isms and those who had multidrug-resistant gram-negative
isolates (P > 0.05). The mean (* SD) length of hospital stay
was 74.7 (£62.1) days (range, 11 to 267 days), and the mean
(= SD) duration of ICU stay was 32.2 (+30.4) days (range, 1
to 131 days).

Predictors of death. Table 3 shows the results of univariable
analysis of factors possibly associated with mortality. Age, his-
tory of diabetes mellitus, the time until the infection for which
colistin was given occurred, and temperature on admission to
the hospital were significantly associated with death (P < 0.05).
Variables that were significantly associated with mortality in
the univariable analysis were included in a backward stepwise
multiple logistic regression model. Multivariable analysis
showed that age (odds ratio = 1.059; 95% confidence interval
[CI] = 1.004 to 1.118) and temperature on admission to the
hospital (odds ratio = 0.383; 95% CI = 0.148 to 0.991) were
independent predictors of in-hospital mortality.

Clinical response of the infection. Clinical response of the
infection (cure or improvement) was observed in 36 out of 54
episodes (66.7%) (cure in 53.7% [29/54 episodes] and improve-
ment in 13% [7/54 episodes]). Four patients experienced a
second episode of infection, which was fully treated with an
additional course of intravenous colistin in three of them. Un-
responsiveness was observed in 18 out of 54 episodes (33.3%)
in 50 patients. Eleven out of 17 patients whose infections were
unresponsive to colistin therapy died. Table 4 presents the
clinical response associated with the site of the infection and
the responsible pathogen.

Renal function during colistin treatment. Figure 1 summa-
rizes the distribution of serum creatinine values at the initia-
tion and the end of intravenous colistin treatment, as well as
the distribution of peak values in this group of patients. No
deterioration of renal function was observed at the end of
colistin treatment compared to the baseline value in 46/50
patients (92%). Although baseline serum creatinine levels
were increased by a mean of 0.3 (£0.8) mg/dl during treatment
with colistin in the study group, at the end of treatment serum
creatinine levels were decreased by 0.2 (*=1.3) mg/dl on aver-
age compared to baseline values. The maximum value of cre-
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TABLE 3. Univariable analysis of factors associated with death

Patients who died Patients who

Variable (n = 12)° (Zur:\/lges()ia P value

Age (years) 68.9 = 12.8 56.1 = 18.1 0.03

Sex (male) 6 (50.0) 23 (60.5) 0.74

APACHE II score on 18.6 = 3.9 15.0 = 6.7 0.09
admission

APACHE II score on first 192 £5.6 162 %53 0.17
day of colistin treatment

Malignancy 6 (50.0) 8(21.1) 0.07

Heart dysfunction 9(75.0) 18 (47.4) 0.11

Lung dysfunction 6 (50.0) 9(23.7) 0.15

Diabetes mellitus 7(58.3) 8(21.1) 0.03

Chronic renal failure 2(16.7) 3(7.9) 0.58

Acute renal failure on 0(0) 3(7.9) 1.00
admission

Hemodialysis 2 (16.7) 4 (10.5) 0.62

Liver failure 1(8.3) 1(2.6) 0.43

Hematological disorders 3(25.0) 5(13.2) 0.38

Neurological disorders 7(58.3) 20 (52.6) 1.00

Prior hospitalization 5(41.7) 27 (71.1) 0.09

Prior surgery 0.88
Intestinal 2 (16.7) 11 (28.9)

Central nervous system 4(33.3) 11 (28.9)
Other surgery 4(33.3) 10 (26.3)
No surgery 6 (15.8) 2 (16.7)

Admission to the ICU 12 (100) 28 (73.7) 0.09

Mechanical ventilation 10 (83.3) 25 (65.8) 0.30
support

Tracheostomy 6 (50.0) 20 (52.6) 1.00

Cerebrospinal fluid drainage 4(33.3) 6 (15.8) 0.23

Abdominal drainage 3(25.0) 9(23.7) 1.00

Prior antibiotic use 12 (100) 37(97.4) 1.00

Prior antifungal use 6 (50.0) 12 (31.6) 0.31

Antitumor treatment 2(16.7) 4(10.5) 0.62

Steroid treatment 6 (50.0) 14 (36.8) 0.51

Blood transfusion 10 (83.3) 28 (73.7) 0.71

Trauma 1(8.3) 6(15.8) 1.00

Prosthetic material 7(58.3) 17 (44.7) 0.51

Time to develop infection 28.9 +37.9 152 +£243 0.04
for which colistin was
given (days)

Site of infection 0.65
Bacteremia 5(41.7) 10 (26.3)
Pneumonia 3(25.0) 14 (36.8)

Other 4(33.3) 14 (36.8)

Pathogens 0.73
Acinetobacter 5/10 (50.0) 21/37 (56.8)
Pseudomonas 5/10 (50.0) 16/37 (43.2)

Number of isolates 0.27
One 8/10 (80.0) 20/36 (55.6)

Two 2/10 (20.0) 16/36 (44.4)
36.8 £0.7 374 +09 0.05

Admission temperature
°C

White blood cells

11,4692 = 3,988.4 11,842.9 + 6,1488  0.90
(cells/ul)?

Neutrophils (%)” 813 +83 771 +11.2 0.23
C-reactive protein (mg/dl)” 12.0 £ 9.6 9.9 +83 0.58
ESR (mm/first h)® 76.0 £ 51.6 69.6 £ 29.5 0.77
SGPT (Ulliter)” 69.3 = 45.5 89.5 = 120.4 0.93
ALP (U/liter)® 119.9 = 91.0 155.5 = 214.0 0.42
Creatinine (mg/dl)® 12+08 1.5%1.9 0.71
Urea (mg/dl)® 755+ 48.4 63.3 £ 63.0 0.22
Total bilirubin (mg/dl)” 25*+44 1.7x24 0.99

“The given values are either mean + SD or n (percentage).

> Values refer to the first day of intravenous colistin administration. SGPT,
serum glutamic pyruvic transaminase; ESR, erythrocyte sedimentation rate;
ALP, alkaline phosphatase.

atinine was observed at a mean of 6.7 (+10.7) days following
colistin therapy (range, 0 to 53 days; 25th/50th/75th percentiles,
0/3.5/9.25 days).

Eleven out of 50 patients (22%) had abnormal baseline
creatinine values at the onset of colistin treatment (>1.3 mg/
dl), and 3 of them had acute renal failure requiring renal
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TABLE 4. Clinical response associated with the type of the
infection and the responsible pathogen (n = 54 episodes)

Outcome of the infection

Type of infection or

No. with No.
pathogen responsible O Wi ©

clinical response/ unresponsive/
total (%)* total (%)

Type of infection

Pneumonia 10/18 (55.6) 8/18 (44.4)
Bacteremia 9/15 (60) 6/15 (40)
Urinary tract infection 6/6 (100) 0/6 (0)
Abdominal infection 5/6 (83.3) 1/6 (16.7)
Meningitis 2/3 (66.7) 1/3 (33.3)
Surgical site infection 1/2 (50) 1/2 (50)
Catheter-related infection 2/2 (100) 0/2 (0)
Skin (subcutaneous tissue 1/1 (100) 0/1 (0)
infection)
Not found 0/1 (0) 1/1 (100)
Total 36/54 (66.7) 18/54 (33.3)
Responsible pathogen

Acinetobacter baumannii 19/28 (67.9) 9/28 (32.1)
Pseudomonas aeruginosa 16/23 (69.6) 7/23 (30.4)
Klebsiella pneumoniae 1/2 (50) 1/2 (50)
Not found 0/1 (0) 1/1 (100)
Total 36/54 (66.7) 18/54 (33.3)

“ Clinical response includes episodes defined as clinical cured or improved.

replacement therapy. Deterioration of renal function was ob-
served in 4 out of 50 patients (8%), and only 2 of them re-
quired renal replacement therapy. Two out of the four patients
who developed renal dysfunction during colistin treatment had
normal baseline renal function, and two had abnormal baseline
renal function. Death occurred in two out of the four patients
with deterioration of renal function; one had a normal baseline
creatinine value and the other had an abnormal value. Both of
them had metastatic cancer of terminal stage and died from
septic shock and multiple organ failure. Urea values showed a
mean (= SD) decrease of 12.5 (=51.2) mg/dl (10th/25th/50th/
75th/90th percentiles, —66/—20/—7/10/26 mg/dl).

Laboratory data. An improvement of the C-reactive protein
values was observed during colistin treatment. At the initiation
of colistin therapy, the mean (= SD) C-reactive protein value
was 11.3 (£8.9) mg/dl (25th/50th/75th percentiles, 2.9/10.1/16.1
mg/dl); this value decreased at the end of therapy to 6.4 (£5.4)
mg/dl (25th/50th/75th percentiles, 1.5/5.8/9.8 mg/dl). Normal
values of C-reactive protein in our hospital are 0 to 0.5 mg/dl.

No significant elevation of liver function tests was noted
during the administration of colistin. The difference between
the values at the end of colistin treatment and baseline values
of liver enzymes, cholestatic enzymes, and total bilirubin ex-
pressed as the mean (= SD) and 25th/50th/75th percentiles
were as follows: for serum glutamic oxalacetic transaminase
(aspartate aminotransferase), 2.2 (£50.4) Ulliter and —19/
—5/11 Ulliter; for serum glutamic pyruvic transaminase (ala-
nine aminotransferase), —3 (£59) Ul/liter and —27/—5/11 U/li-
ter; for alkaline phosphatase, 34.4 (+194.9) Ul/liter and —31.8/
4.5/32.5 Ulliter; for gamma-glutamyl transpeptidase, —62.6
(=190.7) Ulliter and —158.3/—25/51.3 Ulliter; and for total
bilirubin, 0.2 (=2.7) mg/dl and —1.1/—0.1/0.2 mg/dLl.

Neurotoxicity. During treatment, all patients were closely
monitored for possible neurological adverse episodes, includ-
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FIG. 1. The distribution of serum creatinine levels on the first day of colistin treatment (START), at the peak value (MAX), and at the end
of colistin treatment (END) in all studied patients (A), in the group of patients with normal baseline creatinine values (B), and in the group of
patients with abnormal baseline creatinine values (C). The horizontal lines within the boxes represent the median creatinine baseline value at the

first day of colistin treatment.

ing dizziness, weakness, paresthesia, and ataxia, as well as
neuromuscular blockade and apnea. Only one patient devel-
oped polyneuropathy; the symptoms appeared while she was
on her 25th day of treatment with colistin. From then on, and
although colistin was continued for 11 more days, the symp-
toms gradually subsided. No confirmatory electromyography
testing was performed.

DISCUSSION

Our results show a satisfactory profile of effectiveness and
safety of intravenous colistin in combination with other anti-
biotics for the treatment of infections due to multidrug-resis-
tant gram-negative bacilli in patients without cystic fibrosis.
Colistin was given as a salvage therapeutic regimen when treat-
ment with other antimicrobial agents had failed or there was
no alternative therapeutic option. In this population of 50
patients, 80% of whom were admitted to the ICU and who had
a mean APACHE II score on admission to the ICU of 16.1, a
positive clinical response was observed in 66.7% of cases. In
addition, the observed mortality was 24%, which compares
favorably to mortality reported in most other studies of pa-
tients with infections caused by multidrug-resistant gram-neg-
ative bacteria, such as Pseudomonas aeruginosa and Acineto-
bacter baumannii (18, 33).

An interesting finding of the multivariable analysis of pre-
dictors of death in our study was that lower temperature on

admission to the hospital was associated with death. It is
known that in patients with sepsis, hypothermia is associated
with worse outcomes than high fever. Our analysis suggests
that the temperature during admission to the hospital may
have a prognostic value, a finding that may deserve further
exploration.

In Table 5, we summarize the characteristics (number of
patients, demographics, site[s] of infection, and pathogen|s])
and the treatment outcomes (mortality, outcome of infection,
and nephrotoxicity) of all recently published studies of patients
who received colistin in four different countries (10, 22, 24, 26,
32). It is interesting that the percentages of clinical cure of
infection are relatively similar between the studies (57% to
73%). However, mortality and nephrotoxicity vary consider-
ably. Specifically, mortality ranged from 20% in a study of 60
cases in Manhattan, New York, to 61.9% in another study from
Seville, Spain. Comparison of the data presented in Table 5
shows that there are several explanations for the observed
variability of mortality. For example, high mortality was ob-
served in a study of solid organ transplant recipients, a popu-
lation that frequently has associated comorbidities. An impor-
tant additional observation is that the dosage and duration of
colistin administration also vary in the presented studies (12.6
to 17 days).

Toxicity, specifically nephrotoxicity, is a major concern when
colistin is administered, mainly because of some previous re-
ports (during the period of 1960 to 1970) on the safety of
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medication which reported significant nephrotoxicity (1, 16, 20,
34). However, recent data, including results from our study, in
which nephrotoxicity was 8%, suggest that colistin toxicity is
less prominent than previously reported (1, 5). A possible
explanation is that fluid supplementation, as well as supportive
treatment of patients, has been improved. Furthermore, phy-
sicians are focused on these aspects in their clinical practices.
In addition, the previous established opinion on the nephro-
toxicity of colistin led to vigilance of the medical community, so
that renal function and the factors that affect it were subse-
quently assiduously monitored. We cannot assume that dete-
rioration of renal function developed exclusively due to colistin
treatment, because other concomitantly administered medica-
tions or other factors, such as aminoglycosides, glycopeptides,
and shock, may be associated with nephrotoxicity, too. It is
notable that in our study we observed, on average, a decrease
of serum creatinine at the end of colistin treatment compared
to baseline levels. In 1962, Fekety et al. reported the same
observation about serum urea nitrogen levels for 48 patients
treated with colistin (9).

In our study, the majority of patients received other antimi-
crobial agents with spectrum against gram-negative bacteria
concomitantly with colistin, namely, B-lactams, especially
meropenem and ampicillin-sulbactam, aminoglycosides (ami-
kacin and gentamicin), and/or quinolones, especially cipro-
floxacin, despite reported resistance. The effect of the combi-
nation treatment is unclear, although the possibility of a
beneficial effect cannot be excluded (35). Few experimental or
clinical studies are found in the literature on the synergistic
activity of colistin with other antimicrobial agents, such as
B-lactams, rifampin, amikacin, trimethoprim-sulfamethox-
azole, and ciprofloxacin, against multidrug-resistant gram-neg-
ative bacteria (12, 13, 14, 15, 37). One clinical trial on the
effectiveness of colistin in pulmonary exacerbations of infec-
tions due to Pseudomonas aeruginosa strains in patients with
cystic fibrosis showed that the combination of colistin with an
antipseudomonal agent was more effective than colistin alone
(4). As mentioned above, colistin acts by increasing the per-
meability of the cell membrane and thus could act synergisti-
cally with other antimicrobial agents by facilitating their en-
trance into the bacterial cell.

Despite the reported findings, our study has several limita-
tions. First, it is a retrospective study with the inherent prob-
lems related to this study design. Second, we should acknowl-
edge that this study did not individualize exposure for the
organism, that is, pharmacodynamic properties of colistin were
not taken into account. Third, there is no control group for the
comparison of outcomes, including mortality, cure of infection,
and nephrotoxicity. Fourth, a significant proportion of our
patients received other antimicrobial agents with activity
against gram-negative bacilli, including Pseudomonas aerugi-
nosa and Acinetobacter baumannii. Finally, a great proportion
of the Acinetobacter baumannii isolates was not tested for sus-
ceptibility to ampicillin-sulbactam.

In conclusion, our study shows that intravenous colistin con-
stitutes a relatively safe and effective therapeutic intervention
in cases of severe nosocomial infections due to multidrug-
resistant gram-negative bacteria. A restriction of its use to
decrease the rate of the emergence of bacteria resistant to
colistin should be implemented. In addition, randomized con-
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trolled trials on the effectiveness and safety of monotherapy
with colistin or a combination of colistin with other antimicro-
bial agents, such as carbapenems, for the treatment of multire-
sistant gram-negative bacteria are urgently needed.
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Abstract

Background: The intravenous use of polymyxins has been considered to be associated with
considerable nephrotoxicity and neurotoxicity. For this reason, the systemic administration of
polymyxins had been abandoned for about 20 years in most areas of the world. However, the
problem of infections due to multidrug-resistant (MDR) Gram-negative bacteria such us
Pseudomonas aeruginosa and Acinetobacter baumanniii has led to the re-use of polymyxins. Our
objective was to study the toxicity of prolonged intravenous administration of colistin (polymyxin
E).

Methods: An observational study of a retrospective cohort at "Henry Dunant" Hospital, a 450-
bed tertiary care center in Athens, Greece, was undertaken.

Patients who received intravenous colistin for more than 4 weeks for the treatment of multidrug
resistant Gram-negative infections were included in the study. Serum creatinine, blood urea, liver
function tests, symptoms and signs of neurotoxicity were the main outcomes studied.

Results: We analyzed data for 19 courses of prolonged intravenous colistin [mean duration of
administration (* SD) 43.4 (+ 14.6) days, mean daily dosage (* SD) 4.4 (+ 2.1) million U, mean
cumulative dosage (+ SD) 190.4 (£ 91.0) million IU] in 17 patients. The median creatinine value
increased by 0.25 mg/dl during the treatment compared to the baseline (p < 0.001) but returned
close to the baseline at the end of treatment (higher by 0.1 mg/dl, p = 0.67). No apnea or other
evidence of neuromuscular blockade was noted in any of these patients who received prolonged
treatment with colistin.

Conclusions: No serious toxicity was observed in this group of patients who received prolonged
intravenous colistin. Colistin should be considered as a therapeutic option in patients with
infections due to multidrug resistant Gram-negative bacteria.

Background Gram-negative bacteria such us Pseudomonas aeruginosa
The worldwide spread of the problem of infections due to ~ and Acinetobacter baumannii resistant to most classes of
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antimicrobial agents has made the medical community to
rethink of colistin, an old, basically abandoned for the last
two decades antibiotic. Intravenous colistin (polymyxin
E) has been used in the industrialized countries during the
last years mainly in patients with cystic fibrosis infected
with Pseudomonas aeruginosa resistant to other available
antimicrobial classes [1]. Excluding this population, the
agent has been infrequently used during the last two dec-
ades because of major concerns about nephrotoxicity and
neurotoxicity [2].

Several reports during the early years of use of the medica-
tion, mainly in the decade 1960 to 1969 left the medical
community with the impression that the medication is
very toxic [3,4]. However, the recent experience of several
clinicians worldwide with the use of the medication has
not verified the old reports about the serious or common
toxicity of colistin [5-8]. We analysed data of a group of
patients who received colistin for more than four weeks to
investigate further the concerns about the toxicity of the
medication.

Methods

Design of the study-patient selection

Patients who received intravenous colistin from 1/Octo-
ber/2000 to 31/January/2004 at "Henry Dunant" Hospi-
tal, a 450-bed tertiary care center in Athens, Greece, were
identified by the pharmacy electronic databases. All
patients who were found to have received intravenous col-
istin for more than four weeks continuously, or in two
courses of colistin but with no more than seven days inter-
ruption between the courses were included in this study.
Administration of intravenous colistin in two courses for
more than four weeks in each course were studied as two
different units in the analysis of toxicity, if there was more
than one month colistin-free period between the two
courses. One milligram of the colistin formulations used
is approximately equal to 12.500 IU (Colomycin, Forest
Laboratories®, Kent, UK or Colistin, Norma®, Athens,
Greece). The study was approved by the Institutional
Review Board (IRB) of the hospital.

Definitions of infections

Diagnosis of pneumonia required two or more serial chest
radiographs with at least one of the following: new or pro-
gressive and persistent infiltrate, consolidation, cavita-
tion, or pleural effusion. In addition, patients must have
had fever >38°C with no other recognized cause, or
abnormal white blood cell count [leukopenia (< 4000
WBC/mm?3) or leukocytosis (= 12.000 WBC/mm?3)], and
at least two of the following: new onset of purulent spu-
tum or change in character of sputum, increased respira-
tory secretions or increased suctioning requirements, new
onset or worsening of cough or dyspnea or tachypnea,
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rales or bronchial breath sounds, or worsening gas
exchange [9].

Bacteremia required either growth of a recognized patho-
gen from one or more blood specimen cultures or at least
one of the following signs or symptoms: fever (>38°C),
chills, or hypotension and at least one of the following: a)
common skin contaminant (e.g., diphtheroids, Bacillus
sp., Propionibacterium sp., coagulasenegative staphyloco-
cci, or micrococci) grown from two or more blood cul-
tures drawn on separate occasions or b) common skin
contaminant (e.g., diphtheroids, Bacillus sp., Propioni-
bactaium sp., coagulase-negative staphylococci, or micro-
cocci) grown from at least one blood culture from a
patient with an intravascular line and physician- insti-
tuted antimicrobial therapy [9].

Infections at other body sites or fluids, such as urinary
tract infections and surgical site infections were defined
based on guidelines from the Centers for Disease Control
and Prevention [9]. Clinical specimens of all body sites
were considered when defining the etiologic microbio-
logic agent of the infection.

Data collection-entry

Data for several variables including demographic and
clinical information as well as results of laboratory and
imaging tests were collected and entered in a computer
database. All available results of renal function tests
(serum creatinine, urea, creatinine clearance, urinalysis),
liver function tests (SGPT, SGOT, alkaline phosphatase, y-
GT, bilirubin), creatine phosphokinase (CPK) during the
course of colistin treatment and at hospital discharge were
collected.

Data analysis

Creatinine values at the beginning of colistin treatment
were compared with the maximum value of creatinine
during therapy as well as with the creatinine value at the
end of treatment using a non-parametric test (Wilcoxon).
The data analysis was performed using SPSS and S-plus
software.

Results

Study population

During the period from 1/October/2000 to 31/January/
2004, 152 patients received intravenous colistin. Data
about the efficacy of the medication were analysed and
reported elsewhere [5]. In this report, we present detailed
data regarding the toxicity of colistin in a subgroup of 17
patients who received more than four weeks of intrave-
nous colistin. Table 1 describes various characteristics of
this group of patients including demographic and clinical
data, such as comorbidity, site of infection, and responsi-
ble pathogens. Two patients received two prolonged
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Table I: Demographic and clinical features of patients managed with prolonged intravenous colistin for infections caused by

multidrug-resistant Gram-negative bacteria.

Characteristics of patients

Median (range) n (%)

Demographic

Age, years [median (range)]
Sex, male

APACHE Il score

On admission to ICU [median (range)]
On Istday of colistin treatment [median (range)]
Comorbidity

Malignancy

Hemodialysis

Urogenital disorders

Heart dysfunction

Diabetes mellitus

Lung dysfunction

Liver failure

Hematological disorders
Neurological disorders
Neuropathy/myopathy
Trauma

Transfusion

Prior hospitalization

Prior surgery

Elective

Emergency

Prosthetic material
Catheters/Invasive devices
Tracheostomy

CSF drainage

Prior medications

Prior antibiotic use

Prior antifungal use
Anti-tumor treatment
Cortisone treatment
Duration of hospitalization (days) [median (range)]
Duration of stay in ICU (days) [median (range)]
Site of infection*
Pneumonia

Bacteremia

Urinary tract infection
Meningitis

Surgical site infection
Pathogenst

Pseudomonas aeruginosa
Acinetobacter baumannii
Klebsiella pneumoniae
Enterobacter cloacae
Mortality

51 (18-79)
12/17 (70%)

14 (7 - 35)
14 (6 - 22)

217 (11%)
217 (11%)
3/17 (18%)
5/17 (29%)
5/17 (29%)
5/17 (29%)
117 (6%)
3/17 (18%)
8/17 (47%)
4117 (23%)
717 (41%)
15/17 (88%)
12/17 (70%)
14/17 (82%)
9/14 (64%)
5/14 (36%)
11/17 (64%)

14/17 (82%)
5/17 (29%)

17/17 (100%)
8/17 (47%)
0/17 (0%)
9/17 (53%)

152 (29 - 591)

70 (22 - 134)

13/19 (68%)
1/19 (5%)
2/19 (11%)
219 (11%)
119 (5%)

12/20 (60%)
5/20 (25%)
2/20 (10%)
1120 (5%)
717 (41%)

* The analysis of the site of infection was based on 19 episodes of infection in |7 patients.
T The analysis of the responsible pathogens was based on 20 isolates from 19 episodes of infection in |7 patients [two pathogens were isolated in
one episode of pneumonia (Klebsiella pneumoniae + Acinetobacter baumannii mixed infection)].

courses of intravenous colistin each with more than one
month colistin-free period between the courses. Subse-
quently, there were 19 courses of prolonged colistin for
the analysis of toxicity. Among these 19 courses, the

administration of intravenous colistin was without inter-
ruption in 15 courses, while there was interruption of col-
istin administration in 2 courses for two days,
interruption in 1 course for 3 days, and interruption in 1
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course for 4 days. The cause for the interruption of colistin
in these cases was the attending physicians' attempts to
obtain cultures without the confounding influence of
antimicrobial treatment in patients with puzzling contin-
uing symptoms of infection. The mean duration of colis-
tin administration (+ SD), for each course of colistin
therapy was 43,4 days (+ 14,6 days). The mean daily dos-
age + SD for each course was 4.4 million IU (352 mg) +
2.1 million IU (168 mg) and the mean cumulative dosage
of colistin + SD for each course was 190.4 million IU
(15.232 mg) + 91.0 million IU (7.280 mg). The mean
daily dosage for a patient with body weight of 70 kg was
62.857 IU/kg (5 mg/kg). For patients with impaired renal
function, dosage adjustments were done mainly after con-
sulting the ICU director or the Infectious Disease special-
ists of the hospital, based on the following protocol: if
serum creatinine level was 1.3-1.5 mg/dl, 1.6-2.5 mg/dl
or = 2.6 mg/dl, the dosage of colistin administered was 2
million IU (160 mg) every 12 hours, 24 hours, or 36
hours, respectively. Patients who were on dialysis treat-
ment received 1 million IU (80 mg) of colistin after dial-
ysis. Colistin was given for long duration in patients
mainly in the ICU setting, because of persistence of infec-
tions due to Gram-negative bacteria sensitive only to col-
istin or bacteria sensitive also to antibiotics of other
classes that were previously administered (based on in-
vitro susceptibility test results) but failed. Subsequently,
no other therapeutic strategy was considered better than
the continuation of colistin (as combination therapy or
monotherapy) because of failure of previous antibiotic
regimens and the lack of other therapeutic options.

The analysis of the responsible pathogens was based on
20 isolates from 19 episodes of infection in 17 patients
(two pathogens were isolated in one episode). In 2 epi-
sodes of infection, both caused by Pseudomonas aeruginosa
strains, the minimum inhibitory concentrations (MICs)
were not available. In the remaining 10 Pseudomonas aeru-
ginosa isolates, the MICs to colistin ranged from = 0.5 mg/
1 to 2 mg/l. In vitro susceptibility testing for the 5 isolated
Acinetobacter baumannii strains revealed MICs to colistin =
0.5 mg/l, for the 2 Klebsiella pneumoniae strains MICs were
0.5 mg/l and 2 mg/l, and for the Enterobacter cloacae strain
MIC was 1 mg/l.

The all-cause in-hospital mortality was 41,2% (7 out of 17
patients). Clinical cure and improvement, defined as res-
olution and partial resolution, respectively, of presenting
symptoms and signs of the infection by the end of colistin
treatment was observed in 14 of the 19 episodes of infec-
tion (73.7%) [cure 10/19 episodes (52.6%), improve-
ment 4/19 episodes (21.1%)]. Unresponsiveness, defined
as persistence or worsening of presenting symptoms and/
or signs of the infection during intravenous colistin
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administration, was observed in 5 of the 19 episodes of
infection (26.3%).

All patients had been admitted to the ICU at some time
during their hospitalisation. In 12 courses out of the 19
analyzed the whole colistin therapy was administered in
the ICU, in 1 course it was administered in a hospital
ward, and in 6 courses it was given both in the ICU and a
hospital ward.

Renal toxicity

Figure 1 depicts the box plots of serum creatinine and
blood urea values of patients on the first day of colistin,
the maximum values during the course of administration
of colistin, and the values at the end of the treatment with
colistin (one patient, who was on hemodialysis treatment
prior to and during the colistin course, was removed from
the analysis of the comparisons of the creatinine and urea
values). The median value of baseline creatinine at the
beginning of colistin therapy for the 18 prolonged courses
of colistin was 0,6 mg/dl. Compared to this value, there
was a slight increase of the median of values of creatinine
at the end of the colistin course by 0,1 mg/dl, without sta-
tistical significance (p = 0,67). The median of the maxi-
mum values of creatinine observed was 0,85 mg/dl and
was found to be statistically different from both the
median of start (p < 0,001) and end of treatment values (p
< 0,001). The maximum absolute increase of creatinine,
compared to baseline, observed in an episode was 1,4 mg/
dl. Only one patient had an increase of more than 50% of
the baseline creatinine level to a value higher than 1.3 mg/
dl at the end of colistin treatment. For the subgroup of 12
patients with 14 courses of prolonged colistin administra-
tion, with normal serum creatinine at the initiation of
treatment, the median serum creatinine values at baseline
and at the end of colistin treatment were 0,60 mg/dl and
0,55 mg/dl, respectively. In addition, the median maxi-
mum value of serum creatinine during the course of colis-
tin treatment was 0,80 mg/dl among this group of
patients.

At the initiation of colistin administration the median
value of baseline blood urea for the 18 courses was 42 mg/
dl. During the 18 prolonged courses of colistin adminis-
tration there was a slight increase in blood urea values; the
median maximum value was 60 mg/dl. However, at the
completion of colistin therapy median blood urea value
returned to 41 mg/dl.

During the 19 courses of colistin administration, other
potentially nephrotoxic drugs were given. Specifically,
aminoglycosides were co-administered in 12 courses
[median duration of co-administration (+ SD) in these 12
courses 12,5 (+ 16,8) days], teicoplanin in 10 [median
duration of co-administration 16,0 (+ 9,0) days],
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The distribution of serum creatinine and blood urea levels on the Istday of colistin treatment (start), at the peak value (max),
and the end of colistin treatment (end) in all studied courses of prolonged treatment with colistin. (The horizontal line within
the boxes represents the median creatinine or blood urea baseline value at the |5t day of colistin treatment. "Shaded" boxes in
the figures represent the distribution of the laboratory values contained between the 25thand 75t percentiles (the interquartile
range). Dotted lines (whisker lines) extend from the box, down and up, to the minimum and maximum values of the distribu-
tions that are not outliers (i.e. that are within 1.5 times the interquartile range); these values of the distribution are shown as
"brackets". Any value, which is an outlier, is drawn as a "horizontal line").

vancomycin in 8 [median duration of co-administration ~ Four patients had history of chronic renal dysfunction,
23,0 (+ 11,2) days], amphotericin in 4 [median duration  with only one of them receiving hemodialysis treatment
of co-administration 8,0 (+ 9,0) days]. prior to admission. This patient continued the
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hemodialysis during his treatment with colistin and died
due to sepsis. For the other 3 patients the baseline, the
maximum, and the end-of-therapy creatinine values (mg/
dl), were 1,8/2,1/2,1 for the first patient, 3,7/3,7/2,4 for
the second patient and 2,4/3,8/2,3 for the third patient.

Only one patient had acute renal failure prior to colistin
use, which was due to severe haemorrhage during surgery.
This patient received 13 courses of hemodialysis. One day
after the last course, colistin therapy had to be initiated for
the management of Acinetobacter baumannii pneumonia,
sensitive only to colistin and gentamicin. Apart from a
slight elevation of serum creatinine (from 2,3 mg/dl to 2,7
mg/dl) on the 5% day of treatment no other sign of neph-
rotoxicity was observed during a 34-day administration of
colistin (the 9th day creatinine returned to 0,7 mg/dl).

Neuromuscular toxicity

No apnea or other evidence of neuromuscular blockade
was noted in any of these patients who received pro-
longed treatment with colistin. Four patients were clini-
cally diagnosed to have polyneuropathy and/or myopathy
before or during colistin treatment. In the first patient the
polyneuropathy symptoms appeared while she was on
her 25th day of colistin treatment and became worse on
the 27t day. From then on, and although colistin was
continued for 11 more days, the symptoms gradually sub-
sided. No confirmatory electromyographic testing was
performed. The second patient was transferred from
another ICU where he was diagnosed as having myopathy
due to sepsis. Fifteen days after his admission, and while
his myopathy was improving, therapy with colistin was
initiated; the treatment did not affect the gradual
improvement. An electromyography performed on his
21st day in our ICU, showed mild axial sensory-motor
polyneuropathy and myopathy. He received colistin for a
total of 52 days and made full recovery from his neuropa-
thy/myopathy during the course of colistin administra-
tion. The third patient developed ICU polyneuropathy
one week prior to colistin administration and, again,
recovered gradually from it while he was on colistin treat-
ment. The fourth patient was transferred from another
ICU, where he had developed ICU polyneuropathy. Only
this patient had moderate worsening of the neuropathy
while he was receiving colistin. Despite that, he received
colistin for a total of 35 days for a respiratory infection
with persisting Pseudomonas aeruginosa sensitive only to
colistin. His neuropathy improved gradually after the end
of colistin treatment. Thus, our assessment regarding
these 4 patients who experienced polyneuropathy and/or
myopathy is that colistin therapy was probably associated
with the development of neurotoxicity only in one of the
4 patients.
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Liver and biliary tree toxicity

Data for the possible hepatobiliary toxicity of colistin
were collected. Both laboratory and clinical findings were
taken into consideration. In subgroup analyses of patients
for whom data were available, no substantial changes on
liver function tests was found, as described in Figure 2
(data for SGPT, alkaline phosphatase, direct and indirect
bilirubin are not shown). Three of our patients were
found to have increased levels of hepatic and cholestatic
enzymes during colistin administration. One of them was
found to have acute cholecystitis, the second had severe
inflammatory systemic reaction (SIRS), and the third had
transient elevation of transaminases while he was receiv-
ing anti-epileptic medications together with colistin.

Conclusions

The main finding of the study is that no significant deteri-
oration of renal function was found in patients with base-
line normal serum creatinine value during prolonged
administration of intravenous colistin. In addition, in the
group of patients with pre-existing chronic renal dysfunc-
tion (not on hemodialysis) the administration of the
medication for a long duration did not influence further
their renal function. The observed slight increase in the
serum creatinine values at the end of treatment (0,1 mg/
dl increase in the median creatinine values from the start
to end of colistin administration) cannot be attributed
only to the prolonged colistin administration as other fac-
tors such as concomitantly administered potential neph-
rotoxic agents, and sepsis per ce may have had an effect. In
addition, apnea or other evidence of neuromuscular
blockade was not observed in any of the 17 patients who
received prolonged treatment with colistin.

Early experience with colistin revealed a high incidence of
toxicity, mainly nephrotoxicity. In 1969, Ryan et al.
reported the fatal case of a previously healthy 4-year-old
child with persistent fever after appendectomy who died
due to cardiac arrest [10]. The child had received colistin
intramuscularly due to the growth of Pseudomonas aerugi-
nosa and E. coli strains from the excised specimen. This
patient developed acute tubular necrosis (confirmed by
autopsy) and apnea requiring intubation and mechanical
ventilation. However, in this case the dosage of colistin
used was 30 mg/kg of body weight every six hours (120
mg/kg/day) whereas the recommended dose is 2,5 - 5
mg/kg/day. One year later, several reports showed high
renal adverse reaction rates after colistin administration
[2,4,11]. In many of them the dosage used was also higher
compared to the recommended, i.e. 6,3 mg/kg/day in one
report, and 26 mega units in another administered as 10
mega units by intramuscular injection, 10 mega units by
intravenous injection and 6 mega units by inhalation (no
details are provided in the report about the ratio of IU of
colistin per mg). In addition, dosage adjustments in
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The distribution of liver function tests [SGOT (AST = aspartate aminotransferase), y-GT, and total bilirubin] on the Istday of
colistin treatment (start), at the peak value (max), and at the end of colistin treatment (end) in studied courses of prolonged
treatment with colistin. (The horizontal line within the boxes represents the median creatinine or blood urea baseline value at
the Istday of colistin treatment. "Shaded" boxes in the figures represent the distribution of the laboratory values contained
between the 25thand 75t percentiles (the interquartile range). Dotted lines (whisker lines) extend from the box, down and up,
to the minimum and maximum values of the distributions that are not outliers (i.e. that are within |.5 times the interquartile
range); these values of the distribution are shown as "brackets". Any value, which is an outlier, is drawn as a "horizontal line").

patients with renal dysfunction were not always followed,
as well as there were also other factors which perhaps con-
tributed to toxicity, such as the co-administration of other
medications with potential toxicity, including anesthetic
drugs and muscle relaxants.

However, recent data from published reports do not cor-
roborate this finding [14]. Notably, one study conducted
in 35 patients with ventilator-associated pneumonia due
to multidrug-resistant Acinetobacter baumannii, who
received either intravenous colistin (21 patients) or imi-
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penem (14 patients), showed an almost double increase
in nephrotoxicity rates among the patients in the imi-
penem group compared to colistin group [12]. In addi-
tion, Stein et al. recently reported their experience from 3
patients with orthopedic infections who received colistin
for 3 - 6 months without developing any adverse effect
requiring discontinuation of the treatment [13].

The conclusion in the majority of the published studies
during 1960 - 1970 was that colistin must be used in seri-
ous infections where other antimicrobial agents have
failed, always with close monitor of renal function, and
with precaution in the co-administration of other possible
nephrotoxic or neutotoxic agents [2,4]. Subsequently, the
considerable difference regarding reporting toxicity of col-
istin between old and recent studies deserves an explana-
tion. First, the formulations of currently used colistin may
be more purified compared with the old ones. The experi-
ence that was accumulated from the use of vancomycin
may support this possibility. It is known that the concerns
about serious and/or common nephrotoxicity of vanco-
mycin overwhelmed the older literature. Second, fluid
supplementation and supportive treatment of severely ill
patients has been improved nowadays. Third, higher
doses of colistin were administered to patients during the
first years of its use.

Our study is not without limitations. It is a retrospective
study with the inherited problems related to this study
design, including difficulties in the determination of col-
istin associated sensory neurotoxicity. In addition, the
number of studied patients is relatively small and there is
no control group. However, our study offers insight
related to interesting experience from a group of patients
who received prolonged treatment with colistin for vari-
ous infections, mainly as a salvage treatment of persisting
and serious infections.

In conclusion, intravenous colistin seems to be a safe ther-
apeutic intervention for serious infections due to multid-
rug-resistant Gram-negative bacteria even when it is
administered for a prolonged duration (more than four
weeks). More studies will be needed to further clarify the
correct use of this old antibiotic in the 215t century.
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Abstract

Twenty-one patients who received intravenous colistimethate sodium (CMS) for at least 7 days for the treatment of multidrug-resistant
Gram-negative bacterial infections were included in a prospective cohort study at ‘Henry Dunant’ Hospital in Athens, Greece. The mean
(£ standard deviation) and median daily doses, cumulative doses and duration of treatment of intravenous CMS were, respectively,
5.5 (% 1.9) and 6 million IU, 90.2 (£ 52.0) and 72 million IU, and 17.7 (£ 11.7) and 15 days (range 7-54 days). Three patients (14.3%) devel-
oped nephrotoxicity during treatment with CMS. The cumulative dose of administered CMS was statistically correlated with the difference

in values of serum creatinine between the end and start of CMS treatment (r=0.6, P=0.004 by Spearman’s test).
© 2005 Elsevier B.V. and the International Society of Chemotherapy. All rights reserved.
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1. Introduction

Colistimethate sodium (CMS) was re-introduced into clin-
ical practice during the past 7 years as the last therapeu-
tic option for critically ill patients with nosocomial infec-
tions due to Gram-negative bacteria, such as Acinetobacter
baumannii and Pseudomonas aeruginosa, sensitive only to
polymyxins [1]. Of note is that evidence from recently pub-
lished studies, which in the majority of cases had a retrospec-
tive design or did not focus on toxicity, did not confirm the
concerns of the older literature regarding the reported com-
mon and severe polymyxin-induced nephrotoxicity [2,3].

* Corresponding author at: Alfa Institute of Biomedical Sciences (AIBS),
9 Neapoleos Street, Marousi 151 23, Greece. Tel.: +30 694 61 10 000;
fax: +30 210 68 39 605.
E-mail address: matthew.falagas @tufts.edu (M.E. Falagas).

2. Methods
2.1. Study design: definitions

A prospective, observational, cohort study was initiated
in May 2004 and concluded in May 2005 at ‘Henry Dunant®
Hospital, a 450-bed tertiary care centre in Athens, Greece.
The study was approved by the Institutional Review Board
of the hospital. Patients who were seen in consultation by
our team and received intravenous CMS were included in
the study. The subset of patients who received the antibi-
otic for at least 7 days was analysed further. Only the first
course of intravenous CMS administration per patient was
analysed. One milligram of the colistin formulation used is
equal to 12 500 international units (IU) (Colomycin; Forest
Laboratories®, Kent, UK). Definitions of infections, clinical
outcomes of the infections, and nephrotoxicity were based
on previously reported definitions [3].

0924-8579/$ — see front matter © 2005 Elsevier B.V. and the International Society of Chemotherapy. All rights reserved.
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2.2. Laboratory measurements

All available results of renal function tests, including
serum creatinine, urea and urinalysis, prior to, during and
at the end of CMS treatment or at hospital discharge were
recorded. The frequency of laboratory measurements varied
among the evaluable patients based on the clinical necessity
judged by the consulting physician. In addition, 24-h collec-
tions of urine were performed on the first day of CMS treat-
ment (baseline evaluation) and then weekly until cessation of
the medication to assess urine creatinine and sodium levels.

3. Results
3.1. Study population: setting

Twenty-six patients were initially included in this study.
Five patients were excluded based on the study design, three
of them because they died before receiving 7 days of CMS
therapy and the other two were to lost follow-up. Thus, 21
patients were analysed further. The various demographic and
clinical characteristics of the evaluable patients are sum-
marised in Table 1. No patient had acute renal failure on
admission to hospital. One patient had polycystic kidney dis-
ease and had undergone kidney transplantation 12 years prior
to our evaluation. This patient received three sessions of
haemodialysis prior to CMS treatment. He died of a heart
attack after he had received 7 days of intravenous CMS
therapy owing to mesenteric artery embolism for which he
underwent an unsuccessful operation.

3.2. Colistin administration

The mean (4 standard deviation (S.D.)) and median daily
doses of CMS administered intravenously to the patients were
5.5 (4 1.9) and 6 million IU (range 3-9 million IU). The mean
(£ S.D.) and median cumulative doses of medication were
90.2 (4 52.0) and 72 million IU (range 21-231 million IU).
The range of the duration of intravenous CSM treatment was
7-54 days; the mean (£ S.D.) and median durations were
17.7 (£ 11.7) and 15 days. In the subset of eight patients
with a serum creatinine concentration above 1.2 mg/dL at the
initiation of CMS treatment, the mean (& S.D.) and median
daily doses of medication were 4.4 (£ 2) and 3 million IU
(range 3-9 million IU), and the mean (£ S.D.) and median
durations of administration were 16.5 (& 7.6) and 17.5 days
(range 7-29 days).

3.3. Concomitant antimicrobial treatment

The majority of patients included in the study received
an additional antibiotic with a spectrum against Gram-
negative pathogens concomitantly with intravenous CMS.
B-Lactams were the most commonly administered antibi-
otics. Specifically, meropenem was given to 17 patients,

Table 1

505

Demographic and clinical characteristics of patients evaluated for colistin-

induced nephrotoxicity (n=21)

Characteristics of patients

Mean £ S.D. (range) or n (%)

Demographics
Age (years) 67 £16 (30-91)
Sex (male) 12 (57%)
Co-morbidity
Malignancy 4 (19%)
Heart dysfunction 15 (71%)
Lung disorder 6 (29%)
Diabetes mellitus 5 (24%)
Urogenital disorders 5 (24%)
Haemodialysis 1(5%)
Hepatitis B or C 2 (10%)
AIDS 1 (5%)
Neurological disorders 8 (38%)
Previous hospitalisation 13 (62%)
Prior antibiotic use 20 (95%)
Steroid treatment 4 (19%)
Blood transfusion 11 (52%)
Radiation 1 (5%)
Prosthetic material 10 (48%)
Prior surgery® 14 (67%)
Orthopaedic 8/20 (40%)
Intestinal 5/20 (25%)
Cardiac/vascular 5/20 (25%)
Central nervous system 2/20 (10%)
Admission to the ICU 17 (81%)
APACHE 1I score on admission to ICU 19 +5 (8-30)

APACHE II score on first day of CMS
treatment

19+4 (12-14)

Mechanical ventilation support 15 (71%)

Duration of mechanical ventilation 14 £+ 8 (4-30)
support (days)

Bronchoscopy 3 (14%)

Tracheostomy 12 (57%)

Rhinogastric tube 8 (38%)

Duration of ICU stay (days) 26+ 11 (8-42)

Duration of hospitalisation (days)

53 +45 (18-189)

ICU, Intensive Care Unit; CMS, Colistimethate sodium.
4 14 of the 21 eligible patients underwent 20 different surgical procedures.

piperacillin/tazobactam to 3 patients, cefepime to 2 patients
and ampicillin/sulbactam to 1 patient (2 patients received two
additional antibiotics with a spectrum against Gram-negative
bacteria at different periods during CMS treatment).

3.4. Outcome of infections

Seventeen of the 21 (81%) evaluable patients had micro-
biologically documented infections. Overall, 23 different
strains of multidrug-resistant Gram-negative microorganisms
were isolated from the 17 patients with microbiologically
documented infections. The predominant pathogens were A.
baumannii (12 isolates) and P. aeruginosa (8 isolates). The
most common types of infection were pneumonia (6), bac-
teraemia (4) and urinary tract infection (3). Clinical response
of the infection (cure and improvement) was observed in
11 (52.4%) of the 21 patients (cure 6/21 patients (28.6%)
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and improvement 5/21 patients (23.8%)). The all-cause in-
hospital mortality of the cohort was 47.6% (10/21 patients).

3.5. Nephrotoxicity

Measurements of serum creatinine before the initiation of
intravenous CMS were available in a subset of 16 patients.
The mean (+ S.D.) and median serum creatinine levels
observed in this group were 1.3 (4 0.8) and 1.0 mg/dL. The
mean (+ S.D.) and median serum creatinine concentrations
observed in the entire group of patients on the first day of
CMS administration were 1.1 (£ 0.6) and 0.9 mg/dL (range
0.4-2.5mg/dL). On average, a statistically non-significant
increase of 0.2mg/dL was observed at the end of treat-
ment compared with baseline values. Specifically, the mean
(£ S.D.) and median creatinine levels at the end of treatment
were 1.3 (= 1.0) and 1.0 mg/dL (range 0.5-3.8 mg/dL) in the
studied population.

Nephrotoxicity (according to the study definition) was
observed in 3 (14.3%) of the 21 patients. Serum creatinine
levels at the initiation and end of CMS treatment, respec-
tively, in this subgroup of three patients who had deteri-
oration of renal function during CMS treatment were 0.7
and 3.5mg/dL, 0.9 and 3.1 mg/dL, and 2.5 and 3.8 mg/dL.
Two of these three patients died, one due to cardiogenic
shock related to interventricular septal rupture secondary
to a myocardial infarction, and the other due to multiple
organ failure secondary to metastatic cancer disease. They
had received CMS intravenously for 22 and 13 days for the
management of A. baumannii pneumonia and central venous
catheter-related infection, respectively. An increase, although
statistically non-significant, in baseline blood urea levels was
observed at the completion of antibiotic treatment with intra-
venous CMS in the evaluable patients (mean (£ S.D.)/median
(range), 74.3 (£ 52.4)/52.0 (15-221) mg/dL versus
93.3 (& 88.9)/54.0 (17-326) mg/dL; P =0.99).

The administered cumulative dose of CMS was statis-
tically correlated with the difference between serum crea-
tinine levels at the end and start of CMS therapy (r=0.6,
P =0.004 by Spearman’s test). However, no correlation was
found between the cumulative dose of CMS and the differ-
ence between blood urea levels at the end and start of CMS
treatment. In addition, the mean daily dose of CMS was not
correlated with the difference in serum creatinine or blood
urea levels at the end and start of CMS treatment.

The mean 24-h urine creatinine and sodium values fol-
lowing 7 days of intravenous treatment with CMS were
0.8 (£ 0.5) g/24h (range 0.2-1.7 g/24 h) for creatinine and
297.7 (£ 169.9) mmol/L (range 86709 mmol/L) for sodium.
Moreover, the results obtained from the first measurement
(the seventh day of CMS treatment) of 24-h urine creati-
nine and sodium were not statistically significantly different
between the subset of patients who developed nephrotoxic-
ity compared with the remaining patients (P =0.96 for urine
creatinine and P =0.22 for urine sodium), or between the
subgroups of patients with serum creatinine <1.2 mg/dL and

>1.2mg/dL (P=0.07 for urine creatinine and P=0.45 for
urine sodium). The same result was also noted for the last
measurement of 24-h urine creatinine and sodium during the
CMS treatment (P = 0.26 for urine creatinine and P = 0.98 for
urine sodium for the comparisons between the subgroups of
patients with serum creatinine <1.2 mg/dL and >1.2 mg/dL).

A statistically significant decrease of mean serum sodium
concentration was found between the start and end of CMS
treatment in the studied population (mean (£ S.D.)/median
(range) serum sodium, 144.2 (£ 6.9)/143 (132-157) mmol/L
versus 142.1 (£ 6.1)/141 (132-155) mmol/L; P =0.04). No
difference was found in the serum potassium concentration
between the baseline and end of treatment values (mean
(& S.D.)/median (range) serum potassium, 4.0 (£ 0.6)/3.9
(2.7-5) mmol/L versus 4.1 (£ 0.5)/4.2 (3.2-5.2) mmol/L;
P=04).

Evidence of neurotoxicity, including paresthesias, neuro-
muscular blockade and apnoea, was not observed. In addition,
no patient experienced any hypersensitivity reaction during
the intravenous administration of CMS.

4. Discussion

The incidence of nephrotoxicity observed in our study is
consistent with the results reported in other recently pub-
lished prospective studies that focused on the effectiveness
but not the toxicity of colistin [4,5]. However, the observed
correlation between the administered cumulative dose of
CMS and the difference in values of serum creatinine between
the end and start of treatment is an interesting finding of
our study, which confirms old statements regarding the dose
dependency of colistin-induced nephrotoxicity [6]. More-
over, based on our data, we may further assume that the
duration of administration also plays a fundamental role in
the development of nephrotoxicity.

The nephrotoxicity of colistin has been primarily asso-
ciated with its chemical structure. The D-amino acid and
fatty acid components of the colistin molecule possibly rep-
resent the parts responsible for toxicity [1]. The proposed
mechanism by which colistin induces its nephrotoxic effects,
including acute tubular necrosis, is closely related to its mech-
anism of action against Gram-negative bacteria. Specifically,
colistin increases the tubular epithelial cell membrane per-
meability, resulting in an increased influx of cations, anions
and water, leading to cell swelling and lysis [7].

Although our study had a prospective design, the relatively
small number of studied patients and the absence of a con-
trol group are major limitations. In addition, the confound-
ing effects of other potentially co-administered nephrotoxic
agents and underlying medical conditions could have resulted
in alterations of renal function. However, this would lead to
an overestimation of the toxicity of CMS.

In conclusion, intravenous administration of CMS did not
lead to nephrotoxicity in a large proportion of patients in
this prospective study. However, our study clearly shows that
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there is an association between the cumulative dose of colistin
and an increase in serum creatinine concentration, suggesting
the potential for adverse renal effects of the antibiotic. Thus,
caution should be taken to avoid concomitant exposure to
other potential nephrotoxic agents. In addition, close mon-
itoring of renal function is recommended during treatment
with polymyxins.
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