MANEMIZTHMIO OE2ZAAIAZ
IXOAH EMISTHMQN YFEIAZ

TMHMA IATPIKHZ

KAwikn Evtatikng Oepaneiog

AwevBuvtnig: KaBnyntig Erapsivwvéag Zakuvowvog

Awsaktopikr AwatpLpni

‘KLEBSIELLA PNEUMONIAE PRODUCING CARBAPENEMASE

AOIMQEH: TAPAI'ONTEX KINAYNOY - XYXNOTHTA -

ONHXIMOTHTA XE BAPEQX I[TAXXONTEY’

UTto

Kwvotavtivov Mavt{apAn

Mavemnotnuokou Ynotpodou Evtatikng Ospaneiog

YrieBARON yLa TNV eKMANpwWoN HEPOUG TWV
QTTALTACEWV YLOL TNV ATOKTNON TOU
ALSaKTopLlkoU ALMAWUATOG

Ndploa, 2019

Institutional Repository - Library & Information Centre - University of Thessaly
21/09/2024 03:16:13 EEST - 18.119.162.100



© 2019 Kwvotavtivog MavtlapAng

H £ykplon tng S16aKTopLkAg SLatptBAg ammo to TuAua latplkig tng 2XoAng Emotnuwy Yyeiog
Tou Mavemnotnuiov Osocoaliag Sev umodnAwvel amodoxn Twv anoPewv Tou cuyypadéa
(cbpdpwva pe tig Satdatelc tou apbpou 202, mapdypadog 2 tou N.5343/1932).

Institutional Repository - Library & Information Centre - University of Thessaly
21/09/2024 03:16:13 EEST - 18.119.162.100



2tn ablvyo pov

Institutional Repository - Library & Information Centre - University of Thessaly
21/09/2024 03:16:13 EEST - 18.119.162.100



Institutional Repository - Library & Information Centre - University of Thessaly
21/09/2024 03:16:13 EEST - 18.119.162.100



EykpiOnke ané ta Méin g Exrtaperoig EEetactiig Emrpomig
(Ap. p. 7596-05/12/2019):

1°¢ E&etaotig
(Emprénov)

2° EEetaotig

3% E&etaotiig

4°¢ EEetaotig

5% E&etaotig

6% E&etaotiig

7°s E&etaotig

Erapewvavoog ZakvvOivog
Kabnyntc Evtatikng Oepanciog, latpicd Tunqua, IHov.
®eccaiiog

Anpoc0ivng Maxpiig
Av. Kanyntg Evtatikng Oepaneiog, latpucod Tunqpo, ITav.
®eocoolag

ZoMq Aavir
Kadnynrpia Ivevpovoroyiag, latpikd Tunua, [av. @sccariog

Kovotavrivog IN'ovpyoviavng
Kanynmcg [Ivevpovolroyiog, latpucd Tunua, [av. O@ccoariog

EvOupia Ietewvaxn
Kadnynrpia Mucpofroroyiag, latpicd Tpnqua, IHov. Oscooriog

Mokapitong Kovotavrivog
Av. Kanyntg [laboroyiag, latpucod Tunua, Iav. @ecoariog

Towapiykag Nikoraog
Kafnyntmc Xepovpyikng Ownpaka-Kapdids-Ayyeiov, latpikd
Tunpa, av. Osccariog
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Evyapiotieg

Oa NBela va gvyaplotom tovg K. Enapsvavoa Zakvvovod
Kot AnuooBévn Mokpn yoo TNV EUTIOTOCLVN TOV LOV
éoelav, v auéplotn ompin kot Koplo yuo ) pobnteio
Kovtd toug. Xwpig avtovg Timote amd To TOPAKAT® O Oa
ntav eewto. Emiong, 6ho 10 mpocomkd g KAiwikng
Evtatiknc Oepaneiog tov Ilav. I'ev. Nocox. Adpioag ya

BonBela kat T cvvepyasio TOVG.

Kovotavtivog MavtlapAirg
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BIOTPA®DIKO ZHMEIQMA

MavtlapAnc Kwv/voc

Mpoowrika oToyEia

Hu. Févvnong: 30/05/1977
Tomnog Mévvnong: Kapbitoa
EKTIAAPWON OTPATIWTIKWY UTIoXPEWoewv 2003-2004

Owkoyevelokn katdotaon: Eyyapuoc pe SUo tékva

STOLYELO ETUKOWWVIOC

AteBuvon: 18" Auyolotou 65, Kapbitoa, T.K. 43100
TnAédpwvo: 6974909374

E-mail: mantzk@outlook.com

Eknaidsuon

1995: ArtoAutrplo Aukeiou pe Babuo ‘Aptota’
1° M'evikd AUkelo Kapbitoag

2002: Mtuyio latpiknc pe Babuo ‘Alav KaAwd’
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latpikr ZxoAn A.M.0.

2010: AN latpikng Edkotntag MaboAoylag,
MNaBoAoyikn KAwikn I.N. Kapditoag & Mav. Mabd. KAwvikn M.T.N.
Ndploog

2011: Yrnoynrdlog Si8dktopag tng latpikng 2XoAng tou MNavemotnuiou
OeoooaAloc.
O¢ua dlatpLpng: Klebsiella Pneumoniae Producing Carbapenemase
Aolpwén: mapayovteg kivdUvou — cuyvotnta — BvnoluotnTa o Papewg
TLAOXOVTEG

2013: Antoktnon tithou e€eldikevong otnv Evtatikoloyia

Zéveg NAwooeg

AyyAika (First Certificate in English / Cambridge University)

leppavika (Zentralle Mittelstuffeprufung / Goethe Institut)

EmayysAMOTIKA EUMELpia

2002-2003: Yninpeoia YraiBpou

2003-2004: YtpatiwTikn Bnteia we LaTpog povasdag

2005-2008: Eldikeuon otnv NaBoAoyia, Maboloyikr KAwikn I.N. Kapbditoag
2008-2010: Eldikeuvon otnv MaBoAoyia, Mav. Nad. KAwwkn M.I.N. Adploag
2011-2013: E€s16ikeuon otnv EvtatikoAoyia, MEO tou M.1.N. Adploag
2014-2018: Mavemniotnpakog Ynotpodog, latpikn IxoAn Mav. Oscoaliag

2018-mapodv: EmpeAntic Evtatiknc Ospamneiag, KEO MN.I.N. Adploag
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AnpootelosLg

1. Karvouniaris M, Makris D, Manoulakas E, Zygoulis P, Mantzarlis K, Triantaris
A, Chatzi M, Zakynthinos E.Ventilator-associated tracheobronchitis increases
the length of intensive care unit stay. Infect Control Hosp Epidemiol. 2013
Aug;34(8):800-808 (Impact factor 3.7)

2. Chatzi M, Karvouniaris M, Makris D, Tsimitrea E, Gatos C, Tasiou
A, Mantzarlis K, Fountas KN, Zakynthinos E. Bundle of Measures for External
Cerebral Ventricular Drainage-Associated Ventriculitis. Crit Care Med. 2014
Jan;42(1):66-73 (Impact factor 6.33)

3. Mantzarlis K, Makris, Manoulakas S, Karvouniaris M, Zakynthinos E. Risk
factors for the first episode of klebsiella Pneumoniae Resistant to Carbapenems
Infection in Critically Il patients: a prospective study. Biomed Research
International VVolume 2013, Article ID 850547 (Impact factor 2.88)

4. Karvouniaris M, Makris D, Zygoulis P, Triantaris A, Xitsas S, Mantzarlis K,
Petinaki E, Zakynthinos E. Nebulised colistin for ventilator-associated
pneumonia prevention. Eur Respir J. 2015 Dec;46(6):1732-9 (Impact factor
8.332)

5. Oikonomou O, Sarrou S, Papagiannitsis CC, Georgiadou S, Mantzarlis K,
Zakynthinos E, Dalekos GN, Petinaki E. Rapid dissemination of colistin and
carbapenem resistant Acinetobacter baumannii in Central Greece: mechanisms
of resistance, molecular identification and epidemiological data. BMC Infect
Dis. 2015 Dec 9;15:559 (Impact factor 2.69)

6. Papanikolaou J, Tsolaki V, Makris D, Mantzarlis K, Zakynthinos E. Right
Atrial Transverse Band Prevents a "Passing-by" Thrombus From Migrating
Into Pulmonary Circulation . J Cardiothorac Vasc Anesth. 2016 Oct;30(5):e47-
e48

7. Papagiannitsis CC, Malli E, Florou Z, Sarrou S, Hrabak J, Mantzarlis K,
Zakynthinos E, Petinaki E. Emergence of sequence type 11 Klebsiella
pneumoniae coproducing NDM-1 and VIM-1 metallo-p-lactamases in a Greek
hospital. Diagn Microbiol Infect Dis. 2017 Mar;87(3):295-297 (Impact factor
2.45)

8. Mantzarlis K., Tsolaki V., Zakynthinos E. Role of Oxidative Stress and
Mitochondrial Dysfunction in Sepsis and Potential Therapies. Oxidative
Medicine and Cellular Longevity. Volume 2017, Article ID 5985209 (Impact
Factor 4.59)

9. Tsolaki V., Makris D., Mantzarlis K., Zakynthinos E. Sepsis-Induced
Cardiomyopathy: Oxidative implications in the initiation and resolution of the
damage. Oxidative Medicine and Cellular Longevity. Volume 2017, Article ID
7393525 (Impact Factor 4.59)

10. Demosthenes Makris, Efi Petinaki, Vasssiliki Tsolaki, Efstratios Manoulakas,
Konstantinos Mantzarlis, Olimpia Apostolopoulou, Dimitrios Sfyras,
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http://www.ncbi.nlm.nih.gov/pubmed/26405294
http://www.ncbi.nlm.nih.gov/pubmed/26405294

Epaminondas Zakynthinos. Colistin versus Colistin Combined with
Ampicillin- Sulbactam  for  Multiresistant ~ Acinetobacter  baumannii
Ventilator- associated Pneumonia Treatment: An Open- label Prospective
Study. Indian J Crit Care Med 2018;22:67-77. (Impact factor 0.76)

11. Xie F, Mantzarlis K, Malliotakis P, Koulouras V, Degroote S, Koulenti D, Blot
S, Boussery K, Van Bocxlaer J, Colin P; LIMOP study collaborators.
Pharmacokinetic evaluation of linezolid administered intravenously in obese
patients with pneumonia. J Antimicrob Chemother. 2019 Mar 1;74(3):667-674
(Impact factor 5.22)

12. Mantzarlis K, Makris D, Zakynthinos E. Risk factors for the first episode of
Acinetobacter baumannii resistant to colistin infection and outcome in critically
ill patients. J Med Microbiol. 2019 Oct 24. doi:10.1099/jmm.0.001094. [Epub
ahead of print] (Impact factor 2.11)

suyypadiac kepalaiov os BLBAio

1. Awtpodn otnv kapdlakn avemdpkela (oe MmaAtomouAog: Evtatik Bepameio kat
Eneiyovoa latpikr) MetaBoAlopog kat dtatpodn, 2017)

Erotnuovikég Epyaoieg

loyevng Hratitda A / 20° latpikd Zuvédplo EvOmAwy Auvapewy
Avalwnupwon HBV Aoipwéng os acBevn pe HbsAg (-) kat antiHCV (+) katomv XMO
Aoyw Hodgkin Aepdwpartog / 2° Tuvédplo Naboloyiag Kevtpikng EAAASaG

3. K. Pneumoniae producing karbapenemase infections in critical care patients:
prevalence and risk factors / 24th ESICM LIVES Annual Congress

4. MMpoobloplopog mapayoviwy Kvduvou yla Aoipwén Klebsiella Pneumoniae avBektikn
ot KapPanevéueg oe acBevelg Movadag Evtatikng Oeparmneiag kol enintwon otn
voonpotnta kat tnv emBiwaon / 140 MNaveAdivio Suvédplo Evtatiknc Sepaneiog

5. MeAétn tn¢ emnibpaong tng PACO2 otnv TVEUMOVIKA OpPTNPLOKN Tileon o€
SLOOCWANVWHEVO KOUVEALD UTIO HUNXOVIKO aegplopd / 14o MNaveddnvio Suvebplo
Evtatikng Bepaneiog

6. Métpnon tn¢ evOokolAlOKAG Tiieong oe Sladopeg BEoelg Kal SLADOPETIKEG TIUEG
TEAOEKTIVEUOTIKNG Ttieong og aoBeveic tng MEO / 140 MaveAArnvio Suvebdplo Evtatikhic
Uepaneiac

7. The association between genetic polymorphisms of Toll-like receptors (TLRs) in
critical care patients and ventilator-asssociated pneumonia (VAP) / 23rd European
Congress of Clinical Microbiology and Infectious Diseases (ESCCMID 2013)
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8. A Bundle of Measures for External Cerebral Ventricular Drainage Associated
Ventriculitis (EVDV): results from the post study period / 24th European Society of
Intensive Care Medicine (ESICM LIVES) Annual Congress

9. Outcomes of septic shock due to multidrug resistant bacteremia treated with
Fosfomycin / 25th European Society of Intensive Care Medicine (ESICM LIVES) Annual
Congress

IIpookekinuévos opANTHC

1. 2014 — 5° Exmoudevtiko Zepwvaplo K.E.O. IL.T.N. Adpioog

2. 2014 — 7° Emotpovikd copmocto topéa Ensiyovsog ko Evtatikng
Noonievtikng

2016 — Cranial Trauma Workshop, Nevpoygipovpyikn Kiwvikny ILT.N. Adpioog
4. 2016 — 7° Exnoudevtikd Zepvapro K.E.O. ILI.N. Adpicoc

5. 2017 — EKMOUSEUTIKO ZEULVAPLO ‘AVATTTUEN KALVIKWV TIEPUTTWOEWY BpopuBwong Kat
AN n Bepamneutikwy anoddcewy’, Ayyeloxelpoupyikr) KAwvikn Mav. Oscoaliiog

6. 2017 — 8° Exnaudevtcd Zepvéapro K.E.O. ILI.N. Adpioog

7. 2018 — Zgpvapio Evratikng Ogpamneiog ko Enctyovoag latpwkng, K.E.O.
IL.I.N. Adpwsag

8. 2018 — IMaveAlnvio Xuvédplo Evtatikng Oepaneiag, EAAnvikn Etopeio
Evtatiknc O¢gpanciog

9. 2019 — Huépeg mvevpovoroyiag kot evtatikng Bepamneiog, [Tvevpovoroyikn kot
Kl Evratikng Ogpaneiog, ILT.N. Adpioag

AookTikO 'Epyo

2008-2010 Exmardevticd mpdypappo Hav. [Tad. Kiwvikng [av. @sooaiog
2010-2020 Exnandevticd mpdypappo K.E.O. IL.T.N. Adpioag

2010-2019 Exnaioevon gorrntov K.E.O. ILT.N. Adpisog

2013-2019 IL.M.X. ‘IIpmwToPada povrida Yysiog’

2015-2019 II.M.X. ‘Awatpoon ot Yyeio kot ™ vOGo’

o g~ w D

2019 TLM.Z. ‘Awyeipion Ko amokatdotoon fopémg tacyovia’
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Yopupetoyn 6 Kivikéc Melétec

1. POL7080-003 - Mia TOAUKEVTPLKH, avVOLKTOU oxedlaopol peAETn ¢aong Il yo
afLoAoyNnon TG GAPUOKOKIVNTIKNAG TG aohAAELAC KAl TNC ATOTEAECHATIKOTNTAC TNG
Bepamneiag pe POL7080 cuyxopnyoUluevn Ue tnv kaBlepwpévn Bepameia (SoC) oe
0oBeveig pe mveupovia mou cuvdéetal pe T Xpron avamnveuotnpa (VAP) Adyw
unoyioac A emuPefaiwpévng Aoipwéng and Pseudomonas aeruginosa.

2. CAP-01-102 - Mo tuyotomoinpuévn, OumAd TUQAY, €AEYXOUEVT] UE EIKOVIKO
(QAPUOKO, TAPUAANA®Y OUAOWV HEAETN PAONG 2 0EPOAVIOTOG CUKOGTVIG Kot
QPOOCEOUVKIVNG 7oL yopnyeital HEG® TOL EPELVNTIKOD EVOOUUTOUEVOL
ovotnuatog eFlow® oe acbevelg pe pnyovikd aepiopd pe Gram oapvnTikng
Baxtnprokn tvevpovia (IASIS)

3. MagicBullet/COLMER - AvoKtr, TOXO0TOMUEVY], TOAVKEVIPIKY UEAETN
®dong IV anddeiEne un KatwtepdTNToS Yo T cVLYKPLoN TG AGPAAELNG KOl TNG
OMOTEAECUATIKOTNTAG TNG KOMOTIVIG £VOVTL TNG LEPOTEVEUNG OTNV EUTEIPIKN
Oepameion TNG TVELHOVING TOL GUVIEETAL LE TN XPTOT CVOTVEVGTIPAL.

4. BAY 41-6551 - M1 mpoomTIKn, TUYOLOTONUEVT, SUTAL TUPAN, ELEYXOUEVT UE
EIKOVIKO QAPLOKO, TOAVKEVTIPIKT HEAETN Yo TNV aSl0AOYNOT TG OCPAAELNG
Kot TG omoteAespoTikoOTNToS Tov BAY 41-6551 ¢ emuovpikny Oepaneio oe
SLCOANVOIEVOLG Kol UNyavikd oaeplopevovg aoBevelg pe apvntikn Kotd
Gram mvevpovio

5. ACHN-490-007 - MoAukevtplkn, Tuxatlomolnuévn Mehétn Avolktrg Oepaneiag Qaong
3 yia tnv AfLloAdynon tng AroteAeopatikotntag Kat tng AodaAelag tou Plazomicin og
YUykplon pe tnv KoAwotivn, o AcBeveig pe Aolpwéelg and EvtepoPaktriplo AvOeKTIKA
otnv KapBarmevéun (CRE)

6. TR701-132 - Mua Tuyxatomotnpévn, Authd-tudAn Melétn daong 3 yla tn ZUyKpLon
tou TR-701 EO kot tng AwveloAidng oe Ymo oeplopd Gram-Oetiky NOCOKOUELOKN
Mveupovia

7. CXA-NP-11-04 - Mua Tuxatomotnuévn, AutAa-tudAn MeAétn, moAukevipikn Odong 3
HeEAETN yla ™mv aflohoylon Ko enibpaon ™mg evbodAEBLaG
KeTOAOLAVNCG/TACOUMOKTAUNG OCUYKPLVOUEVN HE UEPOTIEVEUN OF  EVAALKOUG
OPPWOTOUC LLE TIVEUOVIA OXETIOMEVN HLE TOV OVATIVEUOTHPA

8. CD-ID-MEDI4893-1139 - Mia peAétn ¢daong 2, Tuxalomolnpévn, OutAd-tudAn,
e\eyxOUevn UE EIKOVIKO dpappako, povrg 66ong, Kupavopevng Soooloylog, yla tnv
QMOTEAECUATIKOTNTO KoL TNV aodaAela tou MEDI4893, evog avBpwrivou
LOVOKAWVLKOU QVTLOWHATOC KOTA TG dAda-toivng Tou Xpuoiloviog oTapuUAOKOKKOU
0€ UNXavika aepll{Oevoug eviALKEG aoBeveic

9. HELICAS - «H ektipnon tov kdéctovg ¢ mepibaiyng g dmOnTikng
KavTvtioong otig povadeg evrtatikng Oepaneiag (ME®) otnv EALGOa

10. D5470C00004 — ®dong 2 perén pe amodelln g £vvoldg ng, yuo. Tnv
a&lohdynon g amotelecpatTikdTnTog Ko ¢ acpdieiag tov MEDI3902 oe
punyovikd  agplopevovg acbeveic ywoo ™V TPOANYTN TG VOGOKOUELNKNG
nvevpoviag mov mpokoigiton and Pseudomonas aeruginosa
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11. CD101.1V.2.03 A3/4A — Mia @dong 2, TToAvkevtpikt], TOXOMOTOMUEVT], SITAG
TUOPAN MEAETN YO TNV OOQAAELD, OVOYN, KOl OTOTEAECUOTIKOTNTO TOV
evoopAéPov CD101 évavtt evdopA&Plag Kaomopovykivng pHe okOAovOM
AmOKALUAK®ON 68 PAOVKOVALOAN og acbeveic e KovTvtepio ko onOnTikn
KavTvtioon

12. 1424R2131 — M1o TOAVKEVIPIKY], TUXOMOTOMIEVT, OVOIKTHG Bepameiog KAVIKNY
peAétn tov S-649266 M g PéATioC drabéoiung Bepaneiog yio ) Oepameio
TOV GoPapOV AOUDEE®V TOV TPOKAAOHVTOL OO avOEKTIKG oTNV KapPomevéun
apvnrikd kotd Gram waboyova

13. AR-105-002 — Mo tuyotomonuévn dmAd toeAn pelétn tov Aerucin® wg
CLUTANPOUATIKY Bepomeio ToV avTifloTik®V Yo T Bgpomeio TG TvevHOVIOG
a6 P. Aeruginosa

14. CF-301-302 — Mio. TOAVKEVTPIKY], OTAG TLQAY], TUXOLOTOUUEVY] GLYKPLTIKN
HEAETN Y1OL TNV OGQAAEL, OVOYY], OTOTEAEGLOTIKOTTO KO (OPUOKOKIVITIKN
tov CF-301 évavtt ewovikoh QopuaKov MG GUUTANPOUN GTNV EVOESELYUEV
avTikpoPlakn aymyn yu tn Oepaneio oe evilukovg acBeveic foaktnplonpidy
and  Staphylococcus aureus ovumeptiopfavopévng kot tng  de&idg
EVOOKAPOITIONG

15. EU-CARE: MeAétn mapamipnong 7y 1  oyeipion AopudEewv  mov
amodidovtol o€ avBeKTIKA OTIG KapPamevEes gram apvnTtikd pikpopia

16. POL7080-011: Mo  @OALKEVTIPIKY, OVOIKTOD  OYEOIOGHOD  HEAETN,
TUYOOTOMUEVT, M€  oudda  €AEyyov, Yyl TNV EKTIUMOM NG
OMOTEAECUOTIKOTNTAG, OCQPAAELNG, OVOYNG KOl  QOPUOKOKWVITIKNAG NG
Oepamcioc pe  povpemafadivi)  GLYYOPNYOVUEVT) HE  OVIUWEVIOUOVOOIKY|
Bepameio EVOVTL OIMANG AVTIWEVIOUOVAIIKTG OywYNS 6€ acBeveic pe mvevpovia
mov ovvdéetan pe Tt xpnon avomvevomipa (VAP) Adyow vmoyiog 1
emPePoaropévng Aoipméng amd Pseudomonas aeruginosa.

17. CS2514-2017-004: Mo tuyouomompévn He opdado eAEYYOL HEAETN Yo TNV
EKTIUNGN NG OMOTEAECUOTIKOTNTOG KOU TNG OGQPAAENG NG €VOOPAEPLOG
yopriynong Sulbactam-ETX2514 yia ) Ogpancia acbevav pe Aowwméelg and
Acinetobacter baumannii-calcoaceticus Complex

Tepwvaplo — Suveédpla — Ekmaudsutikd pobrpora

2000: NaveA\nvio Oykohoyiko Juvedplo, A'Mpor. Xelp. KAwv. AXENA
2001: YniepAuubatpieg kat ABnpookAnpwaon otov 21° at. kot EKmaldeuTika oguLvapla,
A'Mport. MNaB. KAwv. AXEMA

3. 2004: 20° lotptkd Tuvedplo EvomAwy AuvAapewyY
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4. 2005: Eknatdeutiko Zepvaplo HratoAoylag, EAAnvikn Etatpeia Epguvag
Ekmaidevong otnv Npwtofaduta Opovrtida Yyeiog

5. 2006 —2008: NapakoAolBnaon unepnxwv oe I'.N. Kapbditoag

6. 2009: 1° uvédplo Maboloyiag Kevtpikng EAAASac, Mav. Nabohoyikr KAwvikn Mov.
Oeooahiog

7. 2010: 2° Juveédplo MabBoloyiag Kevrpikng EAMadag, Nav. MaBoloyikr KAwikn Mav.
OeooaAlog

8. 2011: 31% International Symposium on Intensive Care and Emergency Medicine
(ISICEM)

9. 2011: 2° EKMaSEUTLKO OepLVApPLO ‘Oépata alyung otn MEG’, KEO M.I.N. Adploog

10. 2011: 24™ European Society of Intensive Care Medicine (ESICM LIVES) Annual
Congress

11. 2012: 3° EkmatSeuTikd ogpvaplo ‘H onyn otn MEG onpepa’, KEO MM.I.N. Adploog

12. 2012: 14° NaveAM\nvio Zuvedplo Evtatikig Osparmeiog

13. 2013: 4° EkmalSeuTIkO ogpvaplo ‘Alpoduvautkn mapokohouBnon otn ondn’, MEO
M.r.N. Adploag

14. 2014: 5° EKMALOEUTIKO OEULVAPLO ‘AvamVEUOTIKEG Aotpwéelg otn MEG’, KEO M.T.N.
Adploag

15. 2014: 27" European Society of Intensive Care Medicine (ESICM LIVES) Annual
Congress

16. 2014: 15° MNaveAnvio Tuveédplo Evtatikng Osparmeiag

17. 2014: Jupmnoolo Nedpoloyiag Kevtpkng EANGdag, Nedpoloyikn KAwvikn Mav.
Oeooahiog

18. 2015: 35™ International Symposium on Intensive Care and Emergency Medicine
(ISICEM)

19. 2015: 6° Ekmatdeutikd oepvaplo, ‘EAeyxog evbokpaviag nieong’ pe to hands on
session umepnxoypadLkn anelkovion ayysiwv, KEO M.T.N. Adploag

20. 2015: 1° ATHENA (Approaching the Severely Infected Patient), Attikév Nocokopeio

21. 2016: Cranial Trauma Workshop, Mav. Neupoxetpoupytkr] KAwikr Mav. OsooaAiog

22. 2016: 7° EKmalSeuUTIKO ogpvapLo ‘Emelyouoeg kataotdoelg koiag’, KEO M.I.N.
Adploag

23. 2010 —2013: Exnawdeutikd padnpata KAwikng Evtatikng Ogpamneiag M.M.N.Adploag
LE pHabnpoata BpoyxooKomNoEwWV Kal urtepnyoypadlog

24. 2013 —2016: Exnawdeutikd padnpata KAwikng Evtatikng Ogpamneiag M.M.N.Adploag

25. 2016: 16° NaveAArvio Zuvédplo Evtatikng Oeparmneiag

26. 2017: Iepvaplo yia th Swped opydvwy, EOM

27. 2017: EKMOULSEVUTIKO ZeULVAPLO ‘AVATITUEN KALVIKWYV TIEPUMTWOEWV Bpoupwaong Kot
ANYPn Bepameutikwyv anoddoewV’, Ayyeloxelpoupyikn KAwikn Mav. Oscoaliog

28. 2017: 37" International Symposium on Intensive Care and Emergency Medicine
(ISICEM)

29. 2017: 8° EkmoudeuTiko ogpwvaplo ‘Nedtepa Sedopéva otnv Evtatikr Ogparneia’, KEO
M.r.N. Adploag

30. 2017: ESICM Regional Conference for Hemodynamic Monitoring

31. 2016 —2018: Ekmaideutikd padnpata KAwikng Evtatikng Ospaneiag M.M.N.Adploag

32. 2017: 2° ATHENA (Approaching the Severely Infected Patient), Attikov Noookopelo
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33. 2018: Zeuwvaplo Evratikng Oeparneiag kot Emelyovoag latpikng, K.E.O. M.[.N.Adploag
34. 2019: Huépeg NMveupovoloyiag kal Evtatikig Oeparmeiag, NMveupovoloyikn kat
KAwuwkn Evtatikig Oepareiag, M.M.N.AdpLoag
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Kovetavtivog Mavtlaping

[Mavemomuo Oeocoriag, Tunua latpkng, 2017

TPIMEAHX XYMBOYAEYTIKH EINITPOITH

1. Enapewvovoag ZaxovOvoe, Kadnynmc Eviatwng Oepaneiag, lotpiko Tunua,

[Mavemotuo Osccoiiog

2. AnpocBévng Maxpng, Avaminpot|g Kabnyntmg Evtotwkng Oepamneiag, latpucd

Tunpa, [Mavemotuo Osccariog

3. Aoviqh  Zom, Kabnynqrpua IIvevpovoloyiag, latpikd Tunua, IMovemotiuo

®eocariog

19

Institutional Repository - Library & Information Centre - University of Thessaly
21/09/2024 03:16:13 EEST - 18.119.162.100



Institutional Repository - Library & Information Centre - University of Thessaly
21/09/2024 03:16:13 EEST - 18.119.162.100

20



IHEPIEXOMENA

I. IEPIAHYH

I1. TENIKO MEPOX

Ewcaymyn

Emdnuoioyia

Mnyoavicuol maboyéveonc
Kaya
Automolvcoakyapitng
Kpocooi tomov 1 ko 3
21dnpopépovTa Lopia,
[Mpwteiveg EE pepPpdvng
[Topiveg
AvVTAleg Ko petapopeic

O¢pameio

I11. EIAIKO MEPOX
YnoOeon

Mé6odot

Institutional Repository - Library & Information Centre - University of Thessaly
21/09/2024 03:16:13 EEST - 18.119.162.100

23

27

29

30

32

33

35

36

38

41

42

43

44

53

55

62

21



AmoteAéopota

>vlnton

[Mapomoumnég

V. IAPAPTHMA

Institutional Repository - Library & Information Centre - University of Thessaly
21/09/2024 03:16:13 EEST - 18.119.162.100

62

72

77

103

22



Institutional Repository - Library & Information Centre - University of Thessaly
21/09/2024 03:16:13 EEST - 18.119.162.100

I. IEPIAHYH

23



Institutional Repository - Library & Information Centre - University of Thessaly
21/09/2024 03:16:13 EEST - 18.119.162.100

24



Yxomdg: O eviomouog TapayovImV KivoOVoL Ylol TO TPOTO EMEIGOOI0
Moiuwéne upe Klebsiella pneumonia ovOektikig otig KapPamevépeg
(KPRC) og acBeveic pe Papid voGo mov voonAedovtol Lo UNYovIKO

aepopd oe Movaoda Evratikng Ospaneiag (ME®).

Yyedwopds, Iepipdiiov, MéBodoc: Avt N mpoortikn pelétn oeényon
oe yevikn ME® 12 khvov oe [Havemomuoakd Nocokopeio oe ac0eveic
TOL VOGNAEDOVTOL LITO UNYXOVIKO OEPICUO Yo >48 dpeg Katd T OldpKeLn
ePLOoov 12 unvov. MeretOnkay kKvikd Kot pikpofroloyikd dedopéva
TOV 0ppOcTOV. Xopoktnpotikd tov acbevov pe KPRC Aolumén
ocuykpinkav pe avrtioctorya acBevov mov mapovciocov PokInPlokég

hoaéelg and moAv-gvaicOnto pukpoPia 1 axoun kot KabBorov Aoipnmen.

Amoteléopoata: 25 acBeveic mapovoiacay Aoipwén KPRC, 18 and moAd-
evaicOnta Baxtipia, kKot 39 acbeveig dev mapovciacay Kapio AoipHmén. Xe
ovyKpiom pe acs0evels yopic tekunpropévn AoipméEn 1 Aolpmén and ToAv-
evaicOnta Paxtnpia, ot acbeveic pe Aoipmwén KPRC giyav Adfel mo cuyva
N Kol Yoo HeYoAVTEPO Ypovikd dStdotnuo aviifrotikd Evavtt Gram
apvnTikdv Poktnpdiov (kapParnevépeg, koAotivn P <0,05). H didpketo
yopnynone koitotivng mptv v amoudvoorn e KPRC ocvoyetiotnke
avegaptnro pe Aoipwén KPRC (odds ratio, 1.156 ava muépo, 95%
confidence interval 1,010 - 1,312, P = 0,025). Ot acbeveic pne KPRC
guevav voonievdpuevor ot MEG yio peyaddtepo ypovikd SaeTnuo Kot
Elafoav  punyovikd oepIoUO Kol KOTOGTOAN €moNG Yo UEYUAVTEPEC

nep1odovg Tapovotdlovtog palota avénuévn Bvnootta (P <0,05).

Yvunépoocpa: H Aoipmén amd KPRC givar po vosokopetaxn Aoipmén mov

elvar mo ovyv oe acBeveic pe mporyovuevn ypnon aviiPloTik®y Kot
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Kupimwg koMoTivig, evd cupPaiiel otn BvnoudTNTa Kot voonpdtnTo TV

APPOCTMV TOL VOGAEVOVTOL VIO UNYaVIKO aepiopd o ME®.
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EIZXATQI'H

H Klebsiella pneumoniae eivar éva koatd Gram apvntikd Paxtiplo pe
Koo, Tov Jupmvet ™ AakTtoln, dSuvnTika avoepoflo oe oynua papoov. Xe
6,71 agopd v tagvounon g avikel oto yévog (genus) Klebsiella mov
ue tn ogpd tov avikel oty otkoyéveto. (family) towv evtepofoaktnprokdv
(enterobacteriaceae). Avagopikd pe to €ion (species) Klebsiella avta
dwakpivovtor og: K. oxytoca, K. terrigena, K. ornithinolytica, K. planticola
(K. trevisani) extog e K. pneumoniae. Metd v teAevtoio. 0 ETOUEVOS

ONUOVTIKOTEPOG EKTPOSMOTOC TNG Katnyopiog ivar np K. oxytoca [1].

Av ko Bpioketar ot QULGIOAOYIKY] YA®PIdO TOL GTOUOTOS, TOV
JOEPUOTOC KOl TV EVIEPOVL, UTOPEl Vo TPOKAAEGEL AOUDEES TOGO TNG
KOWOTNTOC, 0G0 KOl VOGOKOUEINKES. XOPUKTNPIOTIKEG ivan o1 AotumEeLg
NG KOWOTNTOG OV TPOKAAEL GE ¥POVIOVS OAKOOMKOVE, KOl KOTd KVP10
Aoyo mvevpovia [2]. H K. pneumonia pmopel vo mTpoKaAésel TotKiAia
VOGOKOUEINKDOV AOUMEEDV OT®MG AOUMEEIS TOV OVPOTONTIKOV KOl TOV
KOTOTEPOV  OVOTVELGTIKOV,  UIKPOPlopieg, AOUMEELS  YEPOVPYIKDV
TPOVUATOV KAODC Kot AOUDEELS GE VEOYEVVTA LE OLOLPOPETIKT] ETIMTOON

oT1g d1apopeg ueaéteg [1, 3-5].
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EIITAHMIOAOI'TA

H K. pneumonia umopei va Bpebei oto mepipdriov oe didpopa,
onueio OTMG T EMPAVELOKE VdoTa, To ADOTO, TO £30(POG Kot To, pUTA [6-
9]. AAAn myn eivon ot PAevvoydvol OnAactikdv 6mwg ot dvBpmmot, ta
dloya M ot yoipot, Tovg omoiovg Kot emokilovv. LTovg AvVOPOTOVE, MG
COTPOPVTO GTO PLVOPAPLYYO KOl GTNV EVIEPIKN 000 aviyveveTon omd 1-6%
kot 5-38%, avtiotoyo [10, 11]. A&iler va onueiwbei g ot cuvOnkec
avATTUENG Yoo TO HKPOPlo oTo dépua Oev elval €uvoikég, yu' avTd Kot
omdvio. amopovavovtol and ekel, Bempovuevo ®g mopodkd UEAOG NG
yAopidag [12]. Avtd to T0600TA amoIKIopoy oAAGLOVY SPOCTIKG KATA TN
voonieio 6 vocokopueloko meplairov, avsavopeva 660 aEAVOVTAL Kot

o1 Nuépeg voonAeiog tov appmnotov [10, 13, 14].

Ta televtaio ypdvia mopatnpeitor OAOEVO KOl TEPIGCOTEPO 1
amopOvmon ovOeKTIKOV oteley®dv ota avtilotikd [15]. Me dedouévo mmg
N Tapay®yn P-AOKTOUACTG TAPAUEVEL O CNUAVTIKOTEPOS TTAPEYOVTOS TOL
ocvuPdAiel ot pikpofrokt ovtictaon KaTd TV avTIBlOTIKAOV, 1] ELEAVIoN
UIKPOPLOK®V  OTEAEYDV HE TOPUY®YN P-AOKTOUACOV  EKTETAUEVOL
eaocpotog (extended spectrum b-lactamases, ESBLS), amotéleoe
onuavtikny e&EMén oto medio awtd [16-18]. O B-Aaktaudosg Exovv v
KOVOTNTOL Vo VOPOADOVY  O1POPOVE TOHTOVS VEOTEP®Y OVTIBLOTIK®V,
CLUTEPIMAUPAVOLEVOV T®V KEPAAOCTOPIVAOVY TPiTNG YeVIdG (kepota&iumn,
KEPTPLOEOVT, KeQTaL1diun), povoPoaktapes (m.y. altpeovaun), aAld Oyt Tig
KapPamevépec (wmevéun, pepomevéun ko eptamevéun) [19, 20]. Ta
naboyova mov mapdyovv ESBL amotelovv éva onuavtikd Adyo yuo v
amoTuyiol TNG aPYIKNG EUTEPIKNG Oepameiog pe Ke@aloomopiveg, £xoviag

cofapod avtiktumo otnv ékPaon Tov acbevov [16, 21].
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Y& aUTA To TAAIC10. TOPOLGLAGTNKE KOl 1] AVATTUEY GTEAEYMV TOV
napdyovv B-AakTopdoes mOv  Eival KOVEC VO DOPOAVOLV KOl TG
kapPamevépes (kapPanevepdoss) pe kopu mofoydva mov @EPOLV TA
évlopa avta tic K. pneumonia [22], kabiotoOvtag tnv omd To MO
amen Tk apvntikd katd Gram uikpofuo [23]. H tayeia diaomopd g ot
TOAAG VOGOKOUELD TOAADV YOPOV TNV Kab1oTd Taykosua aneln [24-32].
Me dedouévo 0Tt 01 EMAOYEG Y10 dPAGTIKY ovTikpoPlokn Bepameio givon
neplopiouévec [33] m K. pneumonia mov eivar  avlektikny oTIC
kapPonevépes (CRKP) eivar @uoikd vo omotelel oakdun peyordtepn
TPOKANCT Y10 TOVS KAWVIKOVS 10Tpovs, OGOV 11 Bvnoudtnta givar moAd

vy [34].
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MHXANIXMOI TAGOT'ENEXHX

H épevva yio toug maboyevetikoug UnyoviGHoUS TV AOIUDOEE®Y
and Klebsiella éyel evtomicel didpopovg mapdyovieg mov a@opovV To
pikpopro kot suopPdiiovy oty avantuén Aowmnéewv. Toéco in vitro 660
Kol In vivo povtéha €youvv ypnotpomombei yioo vo €pELVAGOVY TNV
aAAnAeniopaon Tov Poktnplok®v Kuttdpov kot tov Egviotn. H ypron
Cowov poviéAwv vapée £€va  kpioluo ortoreio otn pekétn g
naboyévelng Klebsiella mapéyovrag {oTikng onuacioc mAnpo@opieg mov
dev umopovv vo Anebovv and perétec in vitro. Ilovtikio kot apovpaiot
eaivetal va givor ot katdAinAol tomor (owv [35-37]. H K. pneumoniae
YPNOOTTOLEL TOAAEG GTPATNYIKEG YL Vo avatTuyOel ko vo Tpootatevdet
and TNV avoolokn amavinon tov Ceviot. A&iler vo onuewmdel mwg
oteléyn K. pneumoniae omoppintoviol amd ToUg TVEVUOVEG TV TOVIIKOV
TayvTepa amd To oteAéyn K. pneumoniae dypiov tHmov, VITodNAGVOVTOS
OTL T TEAELTOLO YPNOLUOTOLOVY ATOTEAECUOTIKOTEPO UNYOVIGUOVS Y1d, VO
nopoKayovuy v omdvinon tov Eeviotn [38]. Tétolovg mapdyovteg
anoteloVV M eEMTEPIKY] KAya, o Mmomolvcakyopitng (LPS), 1a
o1OMPoEdHPO LOPLA, KOt 01 KPOGGO1, EMIoNC YVOGSTA ®¢ pili. Atdpopot GArot
TOPEYOVTES TPOGIOPIGTNKAY TPOCPATO MG CTUAVTIKOL Yo T AOUOYOVO
opdon Tov KpoPiov, ®otdGo avTtol Ol TAPAYOVTEG OEV  £YOLV
YopoKINPotel  Aemtopep®S.  Avtoi ot Aoluoydvor  TapAYOVTEC
neprAopupavouy ddpopeg mpwteives ™G € HepPpavng, Tic mopives, TIC
OVTAlEG €KPONG, TO. GLOTHLOTO UETOPOPAS OCONPOL Kol Yovidl 7oL
eumAékovion 610 UETABOAICUO NG aAlavtoiving. O Tpomog OpAong Tovg
eoivetal va glval apuvtikog kot Oyt emOeTIKOG TPOG ToV EEVIOTN, T.Y. OEV
napayovv toivec. Ilopaxkdtw ot mopdyovies owvtol mePLypApoOvTaL

AVOAVTIKOTEPQL.
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Kéaya

H xéyo eivar éva mepifAnua tov kvttdpov mov cvvtifeton omod
noAivcakyoapity [1, 39] kot ivarl icmg T0 TAEOV OIOPAITITO GVOTOTIKO Y1a.
™ Olevépyeta Aotuméng. XteAéym yowpic Kayo eival SpapaTiKd AryoTepPO
poAvopotikd o poviéAo AOIH®ENC TOVIIKAOV, OmOL TOPATNPOVVTOL
YOUNAOTEPO. TOGOGTA OvnodtToag Kot advvapia tov Poaktnpdiov va
eEamlmbodv cvotnuatikd [38-41]. EmmAéov, vmeploipuoyova otedéym
Stb€Touy KAya, E01KNG GVOTOONG, SOPOPETIKN NG TVmikNG [42, 43]. Ot
moAvcokyapiteg mov v amotelovv ovopalovtal aviydva K (K1 péypt
K78) [44]. Mmopei va vrap&el cvoyétion petald TV mapoyOUevmv
avtiyovov K and 10 otéheyoc K. pneumoniae kot tn coPapdtnto Tng
uoAvvong, aitepo ot AOWMEEC NG Kowotntog. Amod toug 78
0pOTLTOVG VTAPYOVV GE UEYAAO TOCOGTO AOUMEEDV GULYKEKPILEVOL
opOTLTOL, KOOMS 25 amd avtovg arotelovy Tave ard o0 70% avtdv Tov
OUVOMKG, OTOHOVAOVOVTOL 6To KAWIKA deiypata oteheymv [45]. Ot mo
ovyvol opoTLTTOL OV GLAAEYovTal €ivar ot K1 ko K2, ta oteléym de mov
TOVG PEPOVV EIVAL YEVIKA O LOAVCUOTIKA OO GTEAEYN GAA®Y 0POTUTTMOV
[46-48]. Ymapyovv moAlol mbavoi Adyor yoo v avénuévn cuyvotnto,
eneavions tov otedeyov K1 kot K2. M gpunveio eivor 0Tt To0 otehéym
QLTOV TOV OPOTOTTMV UTOPEL TPOKAAODV TNV ameAevfépmon UkpOTEPNG
mocOTNTaG  OpacTik®V plav  ofuyovov otov  avBpomo amd o
ovdeTEPOPIAD. Ko £Tol  emPidvouy  kaAVTEpO otove totovg  [49].
EmnpocOeta, ta otedéym tov opotimwv K1 kot K2 givor mo avOektikd
OTN POYOKLTTAPMON Kol €VOOKVLTTOPIKN OovAT®oT omd To HoKpOpayd
KOTTOPO TOV KOYEAD®V Kot amd To ovdetepoiia [50-52], yeyovoc mov
umopel va opeidetar ev uépel oy mopovcio. clohikov o&Eog emi NG
emedvelag, omdte umopel va ppodvtor To oloAkd o0 Tov  TLmIKE

TOPAYETOL OO TOV EEVIOTN KOl EMITPETEL TNV OITOPLYY| TOV OVOCOAOYIKAOV
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Kuttdpov tov Eeviot [50, 53]. ErmAéov, peléteg éxovv deifel OTL TaL
oteréyn K1 / K2 umopodv va eivar mo avBektikd otnv oywvomoinon Kot
(OYOKVLTTAPWOGCT] OO TO, LOKPOPAYO TOL HEGOAUPEITOL OO TOVS VTOJOYELS
navvolng / hextivng [54, 55]. Xe avtifeon pe dAlo oteAéym, Ta oTEAEYM
K1 xor K2 otepodvtor OLYKEKPIUEVEG EMAVOANYELS VTOAEUUATOV
povvolng mov avoyvopilovialr ond tov EeVIoTH] HEC® TOL VLTOOOYEN
novvolng oto pokpogayo kot v ékkpiong SP-A 610 mvevpoviko
napéyyopo. [51, 56]. Emopéveg, mapeumodiletor M AmOTEAECUOTIKA
AVOYVOPIOT KOl 1) HETEMELTO TPOOY®YN TNG QAEYUOVNG OOUEGOV TMOV
oNUATO®V 7OV TPOCSAAUPEVOLY 0VOETEPOPIAN KOl LOVOKDTTAPU UETAED
AoV kuttdpov. AveEdptnto amd Ttov opotvmo M Kaywo Ponbd to
Baxtnplo oTNV AVIWETOMTION TNEG OVOGLOKNG AMAVINGNG TOL EEVIOTH).
Jvykekpiuéva, UHeEAETEC TveLHOViaG mov  mpayuotomomOnkav pe K.
pneumoniae avédel&ov OTL To OTEAEYN LE KAYO TPOKAAESAV YOUNAOTEPO
eMimeda KLTTOPOKIVAOV OV TPodyovv TN eAeypovny 6mmwg o TNF, n IL-6
kot 1 IL-10 o '611 otedéyn yopig [41, 57]. Exiong, n xkaya emPpadiver
tov NF-kB péom evog unyavicpov mov e€aptdtot amd v evepyomoinom
EVOOKLTTAPLOV UNYOVICU®V UETAPOPES oNnUAT®V , N omoilo UEIDVEL TNV
napayoyn IL-8 énwg avt endyston and v IL-1B [58]. Me 1o napomdvm
CUUPMOVOVV KOl TO, OMOTEAEGLATA LEAETNG KATAE TNV Omoio OmoTOONKE
0Tl TEPLOGOTEPO OVOCIOKG KVTTOPO, GTPOUTOAOYOVVTOL OTIS KLWEMOEG
TVeELUOVOV OV €Y0LV LOALVOEL amd otedéyn yopic kaya [41]. H xdya
ovuPdAAel emiong OTNV OVTOYN £VOVTL TOV GUUTANPOUOTOS, OV Kol OEV
eEakpPmbet av avtn 1 o LPS eivar 0 k0p1og anotpentikdg mapdyovtag
[59-62]. Amovcio g O TAeLPIKNG 0AVGIdAS OTA YMPIC KOWO GTEAEYM N
oovoeon pe to C3etvar mo ovyv] mlavag Adyw g ékbeong
EVEPYOTOMTAOV GUUTANPOUATOS OTNV  EMIPAVEIDL. TOL KLTTAPOV, LE
AMOTEAEGHO OVENUEVT OYVOTTOiNoT Kol BAvaTo HEG® NG EVOALAKTIKNG

0000 oV ovumAnpopatog [38, 63]. A&oonusiot givar | TopaTHpPNON
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TOC 1 EKEPACT] TNG KOWYOG ETAYETOL OO TNV TopovGio ToAvpvEivng B [64]
avéavovtag 1n Aooyovikotnto. Me Bdon ta Topamdve yivetar goavepn M

a&lo Tov €yl N KOO TNV AOILOYOVIKOTNTO TOV HKpoPiov.
Awmonoivcakyapitng (LPS)

O LPS, eniong yvwotdg kot og evooto&ivn, ivat Eva onuovTikd Ko
amopoitnTo oLOTATIKO OTOElD TOL  EEMTEPIKOV TNG  KLTTAPIKNG
pepPpavng ohov tov opvniikov kotd Gram pukpofiov. Iapdio mov
VILAPYOVV CNUAVTIKEG SLPOPES TN OOUN TOL UETAED TV PaKTNPlOKOV
€00V, aroteleital cuvnbme amd 1o avtryovo O, &va oAryocakyopidlo mg
mopnva Kot 10 Amidio A. Ywmhpyovv povo 9 dwgpopetikoi tomor O
avtydvov tavtomompévot, kat to Ol givar o wo ocvvnbicpévo [65]. O
LPS eivar toutdypovo TAEOVEKTNUA OAAGQ KOU LELOVEKTNUO KATA TN
Aotpwén. Amd ) pia Tpootatedel To UIKPOPLo amd TN YLUIKY 0VOGio TOV
EevioTi), amd TNV AAAN eivar Evag 1o LPOC EVEPYOTTOMNTNG GAA®Y TUNUATOV
TOL 0voGlaKoU unyovicpuov. To Aumdwd tuqua tov LPS cuvoéetan pe tov
Toll Like Receptor 4 (TLR4), odvdeon mov odnyei omnv mopaymyn
KLTTOPOKIVOV 7oL Ponboldv otnv evepyomoinon Kuttapwv On®G T
0VOETEPOPIAD KO TOL HOKPOPAyo, To ool eEoAoBpevovy Ta pikpdPia
eumodifovtag tn Aoipnmén adAd kot v e€dnimon g K. pneumoniae og
dAAoVG 16TOVG. AVvTO €xel amodery0el 6e TEPAUATIKA HOVIEAN TOVIIKOV,
omov ta movtikie mwov dev éyovv TLR4 11 MyDS8S8, uia mpwteivn
amopoitn Yo ) peta@opd tov onpotog tov TLR4, sivon mo evaicOnta
OTNV TVELUOVIN KOl 6T GLOTNUATIKY eEATA®GON TG Aoipnwméng [66-68]. Ze
avtad ta. Knock out movrtikia, vdpyel pel®UEVN TOPAY®YN KUTTOPOKIVAOV
KOl  OTPOTOAOYNONG  OLOETEPOPIA®Y. Optopéva  otedéym g K
pneumoniae Umopovv YPNOLLOTOMGOVY TV KAWYA Y10 VO TPOGTUTEVCOVV
uepikmg tov LPS amd v aviyvevon [59]. Ztehéyn une to avrydéva K1,

K10 ko1t K16 1o metvyoaivovv, evd GAA0 OTEAEYT, OMMOG OVTE TTOL
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exppalovv ta avtiyova K2, dev upmopovv. Emumdéov, to Amidio A
yopaknpiletor omd TAAGTIKOTNTA GTN OO KOl GE OPICUEVEG TEPUTTMOCELS
TOPATPOVVTIOL TPOTOTONUEVE, £TCGL (OGTE VO UMV EVEPYOTOLOLV TN
QAEYLOVMON amOKploT 6ToV 1010 Padud Le T QUGIKT HOPET) TOL ATLdiov
A, av&avovtag omotedecpatikd tnv in vivo Aowwoyovikotnta [69]. TéAog,
1660 in vitro 660 Kot in vivo melpapota £xovv ogigel 0Tt T0 Mmidio A
TPOGTOTEVEL ATO OPICUEVO KOTIOVIKA avTipkpofroka wemtiow [69, 70]. H
K. pneumoniae ovoayvopiletonr Kot €vepyomolel TNV KAOGGIKY, TNV
EVOALOKTIKN, KoL TNV 000 LEG® AeKTivNG G€ 0,TL 0popA TO cLUTANpoOua. O
LPS &ivon t0 k0Oplo péco mpootaciog amd tn Swdikacio avtr [59].
Ytedéym mov eptEyovy avtyovo O pe mAnpeg unkog 1 "opodd LPS", elvan
avlektikd oto counAnpopa. Exelva pe amoxoppévo M anadv 1 "tpoyd
LPS", eivar evaicOntor oe Bdvoto pe TN HEGOAAPNOT GLUTANPOUATOSG
akoun Kot moapovoio kdyoviag [59]. Zvykexpuéva, to avOektikd o610
COUTTANPOUN CTEAEYT] EVEPYOTOLOVV TOV KATUPPAKTN) GULUTANPOUOTOS
aAAG dev emtvyydveTon N TEMKN AVCT TOL EMPEPEL Kol TOo Odvotd TovG.
To O avtiyéovo mpootatevel amd 11 o0éouevon pe 1o C3 ovotatiko
(ovvdeouevo pe to C3b mov glvarl TawTOYPOVA OWYOoVivn 0ALE Kot LEPOG TOV
GLUTAOKOL ADGTG TNG KVTTOPIKNG LEUPPAVIG) KPOTAOVTOS TO LOKPLE 0t
™ uepPpavn kai tov woépo Aong [59, 71-73]. EmmAéov, | amovsia tov O
avTtyévov kabiotd to faktpla o evaichnta ot cvvdeon tov Clq oty
KUTTOPIKN EMLPAVELD, LE OMOTEAEGUO TNV EVEPYOMOINON TNG KAUGOIKNG

000V Tov cvumAnpouatog [60].
Kpoocoi tomov 1 kot 3

Ot xpoocol avTimpoo®TEVOLY W GAAN KoTnyopio Tapoydvimv
Aolpméng, epocov etvar onuavikol pecorafntéc g mpdécseuong K.
pneumoniae ota kVTTOpO. TOV EEVioTh. Xty K. pneumoniae, ot kpoccoli

tomov 1 xou 3 givarl ot Kuprotepol mapdyovieg mpoockOAAnonc. Téooepig
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OKOUT TETOLEG OWES £xovV amopovmbet yia to pikpopro avtd [74-76]. Ot
Kpocooi TOmov 1 givor Aemtéc, viuatoeldeic mpoeEoyéc Tov Paktnpiov kot
exkppaloviol oty KLTTOpIKN EmPavel o€ 1060610 90% 1660 amd ta
VOGOKOUELWNKE OGO KOl GE GTEAEYM TNG KOWOTNTOG, KOOMS Kol 6XEQ0V GE
OA0 To pEAN Tov eviepoPoktnplakmv [77, 78]. Ov kpocscoi ovtoi
ocuvdéovtal pe D-pavvolviimpéveg yAvkompmteiveg, yr'antd kot cuyva
ovopalovror "evaicOnteg ot pavvoln"(284, 285). Ot kpococoi thmov 3
elvar ynudtio tomov EMKag. Xe avtifeon pe Toug Kposcovg tomov 1, ot

Kpocooi tOmov 3 eivon "un evaicOntor ot povvoln" emedn dev
deopevoviarl pe avti. Agv €yel towtomomBel akoun €01KOC LLOJOYENC,
eaivetar Opme 0Tl Guvogovy Tpwteiveg TS e€wKLTTAPLOG OVGING, OTMG
KoAAaydvo tomov IV ko V [79]. H K. pneumoniae pvOuilel v ékepaon
TOV KPOGo®V Tov TOmov 1 avdAioya pe to mepifairov mov Ppioketal. o
mapddstypo, To oavtiotoryo yovidwn ekepaloviar Otav 1O KpOPlo
Bpioketal otnv ovpoddyo KOGTN OALA Gyl OTOV Elval GTN YOOTPEVIEPIKY
006 1 Tovg vevpoveg [80, 81]. H mapatipnon avty gival cOUP®VN UE TO
YEYOVOC OTL 01 Kpooooi Tomov 1 cvuPfaiiovv ce ovporoméelc [80]. T
TOVG KPOGGOVUC TOMOL 3 to. Oegdopéva elvar ovykeyvpéva. Meléteg
delyvouv g 0V YPEOVTOL Y10 AMOIKIGUO TOV YOGTPEVTEPIKOV GOANVOL
N TOV TVELUOVO, UTOPOVV O VO OECUELTOVV GE EMONAIOKE KOTTOP TNG
0VPOSOYOL KVGTNG, OALA OV QaiveTOl VO GLUBAALOVY GTIC OVPOAOTUMEELS
[80, 82, 83]. Amd v GAAN ueptd Exel pavel oe mponyodUeEVES LEAETEC OTL
ol Tomov 3, aALd Oyl ol TVmov 1 Kpoocoi UTOPOVV VA TPOKAAEGOLV TN
oUVOESN UE TO TPOYELOKA KOTTOPO, KOTTOPO TG CTOUATIKNG KOIAOTNTOG 1)
Kot Tuquoto  mveduova in vitro  [84].  Avoueiepfimmta dpumg o
OTUOVTIKOTEPOC KAVIKA pOLog glvan o oynuatioud biofilm. H wavomta
Vo GUVOEOVTAL UE EMPAVELEG OTMG Ol KAOETPES 1 AALEC GLGKEVEC, TOVG
TapEYovy T duvatdHTTo d1oPKovS amoKiopov TV acbevav [80]. Tvmukd,

1o biofilm oynuotietar étav épyovtan Poakthpla Kot KoAMepyobvTal G
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EMOPT LE M0 EMUPAVELD, OTN GLVEYEWN oynuatiletor éva cOUTAEYHO e
tpredtdotatn (3D) doun. Bakmmpla evtog avtrg e doung cuyvd yivovon
avOEKTIKA Gg YNUIKEC OVGIEG OTIC 0moieg umopet va tav gvaictnta [85].
Ot dopég avtéc Emerta mopEyovy Paktrplo Kol yivovtol Ty AotumEemy.
Ot tomov 3 kpoccol exkepalovtor Kotd TN SIPKEW TOV GYNUATIGHOV
biofilm oe xabetmpec, evd 1 €kppaocn TV kpooomv TOmMOL 1 &ivor
apeiieyopevn [86, 87]. Ot tomov 3 ko evdgyopévmg ot Tomov 1 umopovv
emiong va ovufailovy oty £i60d0 Kot TV Topapovi Tov K. pneumoniae
GTOVG TVEVHOVEG KOl TNV TPOKANGTN TVELUOVIOG Omd TOV OVOTVELGTPA.
Ot evootpoyelokol GOANVEG TOL YPNOUOTOOVVTAL GLVROWE YL TOV
aepopd tov acevov, divouv ota Baktpla TPOSROCT GTOVE TVEVLLOVEG,
epocov mopeunodiletor m kaBapon TOVC pEo® TV PAevvoydviwv
KPOGO®MV TOV 060evolg (evd Towtdypova vdpyet kKo BAAPN 6TOVG 16TOVG
EEVIOTI] KOTA TNV EIGOYMYT TOV COANVO) KOl TOPEXOVV Uiol ETPAVELR Y10
oynuatioud biofilm [88]. Ot kpoocoi tomov 3 Ponbodv étct otoOVv
OTOIKIGUO TV EVOOTPAYEINKDOV COAVAOV K01, GUVENTNDG, 6T AoiU®EN TV
TVELUOVAV. ZE VY ATOUA, TO OPEAT TOV KPOGOMHV OV TPOGPEPOVTOL
amd TV avENUEVN TPOGKOAANGN OE EMPAVELIES UTOPEL VO AVTIPPOTIGTOVV
eV UEPEL, OomO TG OAANAETMOPAGES TOLG WUE TO KOTTOPO TOV
0LVOCOTOUTIKOY GUGTAUATOS. E1d1kd, 1 £K@paon TdV KPOGGHV QVEAVEL TN
déouevon tovg ota payokvtTopa [54] mov cvyvd odnyei oe Paxtnprokn
evdokvTtdpmon kot Bavarto. Avtd Emerta oonyel e avENUEVN Paktnplokn
Bavatmon [56] mov evioyvel TV TOPAY®Y KLTOAPPOKIVOV KOl TNV
EVEPYOTOINGT PAEYLOVOOIDV KVTTAP®V. XTO OPVNTIKE CUYKATOAEYETOL KO
N IKovOTNTA TOV KPOSS®V TOTOV 3 S1EYEIPOLV AVTIUIKPOPLOKT 0EEWDMTIKN

QTAVINGT O0To 0VOETEPOPIAQ. [89].

Zdmpopépovta uopia (siderofores)
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O oidnpog eivar €vag TeEPLOPIGUEVOG TOPOC TOL OTOLTEITOL YO TN
pikpofrokn avantuén Kot tpénel vo, anoktn el and to meptPdAiov Katd
dldpkeldr NG HOAvvone. Avtd 10 pEToAAo dev givar dueco oabéco
KUPIOG EMEWON, WG LEPOG TNG UM EOTKNG OLVOGLUKTG OAVTNONG, 0 EEVIGTNG
TO QITOLLOVAGEL Y10 VoL TEPLopicel TV avartuén mbavaov maboyovev [90].
Kavovikd, dev vmdpyer elevBepog cidnpo o610 mAAGHA TOL EEVIGTN OF
HEYEAN OLYKEVTPOON, KOODG GLVOEETOL e POPLOL HETOPOPAS GLONPOV
omw¢ 1 tpaveeepivn. Ta ONAacTiKd umopoby TEPUITEP® VO LELDCOLV TO
enineda o1dMpov kaTd TN PakTnplokn AoipmEn cuvdEéovtag Tov 6idNpo 61
haxtopeppivn, M omoio. €ivol W0, OUVVTIKA TPOTEIVI] TOL LIAPYEL OE
copotikd vypd [91-93]. Q¢ ek TovTov, K. pneumoniae, 6mmg Kot TOAAG
dAho Pokthpla mpénel vo. Bpouv TPOTOVLS YL VO OMOKTICOLY GiOMPO
TPOKEWEVOL Vo eMPLdcovy kot va eEamimboviv. H kupilapyn Taktikn mov
ypnowonoteitor and moAhd maboyova, cvumeprhapBavouévne g K.
pneumoniae, sivolr pécm TG EKKPIONG OONPOPOpOV Lopiev, popiov
dNAadN Tov £xovv PEYOADTEPT] CLYYEVELD Y10 TO GIOMPO ATO TIC TPWOTEIVEG
petapopas. Ta poplo owtd Umopovv va VRTOKAEWOLV GIOMPO amd TIg
TPOTEIVEG TOV EEVIOTN N VO TOV amouakpivouy and to mepidiiov. Ta
OTEAEYN TNG KWOIKOTO0UV O18(popa GLOMNPoPOpa LOPL, 1| EKQPOCT] KoL 1
ovuPoAn de tov kabevoc mokiddel. H mapaywyn mepiocodtepmv amd vog
umopel va givar €vag Tpomog PEATIOTOMOINGCNC TOV EMITVYOVE OTOIKIGLOV,
ano@evyovtoc TNV €€0VOETEPMON TOV GE TEPinT®on Vmapéng Hovo evog
[94]. Adpopa. c1donpoOPopo popto Tapdyovtor omd v K. pneumoniae:
EVIEPOUTTAKTIVN, N VEPCIVIOUTAKTIVY), 1] COALOYNALIVI KOl 1 OLEPOUTTOKTIVY).
H ovyyévelwn avtdv tov yio to oidnpo Kvopoivetor omd younin ywo tnyv

QEPOUTAKTIVT), LEXPL TOAD LYMAN Yo TV eviepoumoktivn [95, 96].
H evtepoumaxtivn etvar moavtoyod mapodoa PETOED TV GTEAEXDYV,

QTOTEADVTOC TO KOPlO ocvomua mpocAnyne ownpov [97-99]. H
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evtepoumaktiviy eovdetepdvetal amd to uoplo ¢ Amokaiivn-2 [100,
101]. H Mmwoxkohivn-2 &ivol mpmTeiv) mov £)el APKETEG AVTIUIKPOPLOKES
dvvatotnteg ko ameAevfepavetal omd TOAAOVG TOMOLG KLTTAPWV,
ocvunepriappavouévov tov ovoetepoeilov. H petaypaen ovtov tov
napdyovia avEdvetor o€ mepimtwon Aoiuwéng oty avamveLSTIK 000
[102-104]. H dpdon g dev apopd ™ Oavatwon tov pikpofiov oAAid
UAAAOV TNV TOPEUTHOIoN TG avATTUEN TS e€aleipovTag TV KavOTNTO
TPOSANYM odNPov amd Tov EEVIOTN OEGUEVOVTOS KOl EE0VOETEPMDVOVTAG
Hepka omd ta ekkpvopevo odnpopopa puopta [105]. H AMmokaiivn-2 €xet
emiong VIEP MG QAEYUOVIG AElTovpyies: avénon g mapoymyNs Tng
00NYel 6€ GNUAVTIKT OVENGT GTNV KIVI|TOTOIN O™ TOV OVOETEPOPIA®V TPOG
10 onueio g Paktnprokng Aoipwéng, mbavotato HECH TNG TOPOyMYNG
IL-8 [106]. H evtepoumoktivy elieiyel AMmokaAivig-2 Bonbd toco otov
ATOKIGHO OGO Kot 6TV €EAMA®GT amd TOVG TVEVUOVEG GTOVG LITOAOITOVG
otovg [107]. ITapovoio Amokaiivic-2 To. GTEAEYN TOV TOPAYOLV LOVO

gvtepounoktivi) cuvnbwg exkabapilovton [107]

H vepowiopmaktivn avakaAvednke apywkd oto Gram-opvnTikod
naboyovo Yersinia, 0AA £KTOTE £XEL OVOYVOPIOTEL Ko 6€ AAADL BakThpla,
ocvumephapupavopévng e K. pneumoniae [108]. Idwitepo evdlopépov
TOPOVGLALEL TO YEYOVOC TG TO OPLo awtd mopatnpinonke uovo oto 18%
TOV KAUGGIKOV GTEAEYOV 0AAL TO m0G00Td é9tace oto 90% 7y to
voookopuetokd oteléyn [107, 109]. L& cuvdvooud Le TNV EVIEPOUTAKTIVY,
VIEPEKTPOCHOTOVVTOL GE UIKPOPLo. Tov mpokaAovv mvevpovio [107].
YVYKEKPIUEVO, T VEPCIVIOUTOKTIVY ek@pAleTal Kot TN O10PKEWL TNG
AOTH®ENG TV TVELUOVAOV KOt 1] dpacTNPOTNTAE TNG OV AVAGTEAAETOL QIO
™ AMwokdAwvn 2, mhavotota enedN 1 SoUn NG OPEPEL GNUOVTIKA OTTO
avtn ™G evrepopmaxtivng [91, 100]. Avto emtpénel otnv K. pneumoniae

va  avortuyBel onupovtikd otovg mvedHOVES Katd Tn OldpKeEl NG
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uoéivvone [107]. Eved, Aowmdv @aivetor vo pnv emmpedletar amd
MmokoAivn-2 dev givor oe B€on vo avoKTACEL TOV GIdNPO TOv omaTeEiTON
yioo v ovartoén e K. pneumoniae mopovoio TG TPOTEIVNG
Tpavopepivns. 'Etot, ta otedéyn mov ekppadlovy HOVO aTO TO GLONPOPOPO
uoplo dev eivar wova va 01000000V od Tovg TVEDLUOVES GTO, LITOAOUTOL
opyava, mlavov ENEWON 1N TPAVGPEPIVI, 1| GLYKEVIPWOOT TG Omoiag givat
ONUOVTIKT] GTO TAACUO OUHOTOC, amoTpENEL TV avamtuln. Q¢ ek TovTOoV,
TO. AVOCOAOYIKG 1Kave GTopo pmopodv mboavov vo amotpéyovv 1

uoAvvo.

H coipoynmiivn givan pua c-yAvkoloAmpévn popoen eviepofaktiving
[110, 111]. Eivor onuovtikd OTL 00TH M TPOTOTOINGT OTOTPEMEL TN
décevon ™G SaALOYNMYNG amd T AMITOKAAVN-2, ATOTPETOVTOGS ETGL TNV
eEovoeTéPON NG Ko TNV €£0PTOUEVN OO TN AMOKAALVY 2 €may®yn
eieypovic. Emouévemg, dev mpokorel €xkmAnén 1o yeyovdg OtL 1)
caALOYNAIVT S1EVKOADVEL TOV aOIKIoUO TOV pvo@apuyyo [106]. Exeidn n
EKQPOOT] TNG EMTPENEL TOV AMOIKICUO GE EEVIOTEG 1KAVOVS VA TapEyovv
Mmokoiivn-2, umopel koveic va mpoPAéyel 0Tt ot TAnbuouol twv acbevaov
7oL £YoVV HOAVVOEL LE Ta 6TEAEYN aVTE UTopel Vo TPOKAAEGOVY AoTU®EN
oe Mydtepo avosokatactaAipéva dtopa. Katd péco 6po ta otedéyn mov
Topdyovv GoAuoynAivn eivar mo poivopatikd. To pépo avtd esivon

TopOV HoOvo o010 2 £0¢ 4% Tmv voookouslokomv oteleyav [99, 107, 109].

H oepoumaxtivn elval omdvia 6T0 VOCOKOUEWNK( OTEAEYT), EVO
Bpioketal pdévo oto 6% mepimov TV KAACIKOV oteley®v. Eival mapodoa
ot0 93 ¢ 100% TV VIEPAOUOYOVOV OTEAEYOV TOL TPOKOAOVV

nvevpovia [47, 112].

[Mpwrteiveg e £ pepPpdvng (Outer Membrane Proteins — OMPS)
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A10Qopot GALOL TOPAYOVTES AVAYVOPIGTNKOV TPOGPOTH MG EYOVTEC
poAiovg otnv maboyovikdtnta Tov pkpofiov. Qotdco, yperdlovial akoun
TOAAG ylL TNV KOATOVONGT T®V UNYOVICU®V OpAcNG TOLG KOl TNV
alloAoynon ¢ KAWIKNG onuocioag tovg. Avtol ot mopdyovieg
poAvcpatikdttag meptrappavoov tic OMPS. Adpopeg OMPS &xovv
avaeepBel Ommwe M mpoteivn A g eEmtepikng pepPpdvng (OmpA). H
OmpA Bonbdé oty Aoyoyovo dpdon ¢ K. pneumoniae, TovAdyietov v
UEPEL, HEC® TNG TMPOCTOCIC amd TN (QULGIKY] OVOCLOKY OTAVTNGY] TOL
0pYOaVIGHOV. QQGTOCO VITAPYOLVY UEAETEC LUE OVTIKPOVOUEVA OTTOTEAEGLLATA.
[Mapoammpnoelg ooy 0tt 1 OmpA ocvvoeton emione pe Ppoyykd
emOnNMaKd kOTTOpo dEVOPITIKA KOTTOPO KOL LOKPOPAYQ, OONYDVIAG GE
avénuévn mopaymyn kuttapokivng [113-115] péow evepyomoinong tov
TLR2. Ext6g e OmpA, 11 supufoin g Mmonpwteivig mov oyetileton pe
mv  zmentooyAvkavn twv OMPs (Pal) kot g Mmompwteiving g
pnovpeivine (LppA) otn AooyovikdOtnto tov pKpoPiov eaiveton va eival
onNUavTIKn. AvTr devepyeiton LECH TNG TPOCTAGIAG OO TOL OVOETEPOPIAQL
Kot GAAo. ovotatikd tov opov [116]. EmutAiéov, ov mpwteiveg avtéc
ovufdriovv  mOOVDOE oMV aKEPUIOTNTO KOl TNV  EMAEKTIKN
AdTEPATOTNTO TNG KLTTAPIKNG HEUPBpbvnS (aveEdptnta amd Tov LPS «at
™V KAya), eVIoYDOVIOS TNV GUOLVO £VOVTL OpOpP®V OVTILIKPOPRLOK®Y

AVIOVIOV KOl OPIGUEVAOV OVTIBLOTIKOV.
[Topiveg

Toa popre OmpK35 ko OmpK36 eivon mopiveg n €kppoon TV
omoiwv etvar pelwpévn oe  pukpdPfro  avlektikd ota  avtiPlotikd,
ovunepiapfavouévov tov ESBL oAd kot tov avlekTiKOV o€
kapPamevéueg [117-123]. H peimon tov aptBpov tov mopvedv eaivetat va
TapEYEL TAEOVEKTNIA Yo avTd To Poaktnpidlo yio avioyn £vovilt Tov

avTIPloTIKOV, £POGOV YPNCIUEDOVY 10MG MG KAVAAM OV EMITPEMEL TNV
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€lcodo tov avtfotikov ota Paxtipro [124]. AmokatdoTtoom NG
EKQPOONG TOVG UEIMOE ONUOVTIKG TNV ovToyn oto. ovtifrotikd [123-125].
Eni miéov, n tovtdypovn dwypaen 1060 TG ompK35 660 ko 1ng
ompK36 odfynoav otnv aviictaon ota avtifrotikd. Eviovtolg, n pueiowon
TOV TOPWAOV UTOPEL Vo 0ONYNOEL G€ UelwON TNG AOOYOVOL OVVOUNG
[117]. Medéteg €deiav OTL eaherym g ompK36 oe otedéym K.
pneumonia dev exnpedlovv TV KOVOTNTO GTOIKIGUOD TOV NAOTOS, TOV
ouwg mavel vo  elvol  TOPATETOUEVY], Kol ypnyopa To  uikpoPia
eCaleipovtan. 'Evag pnyoviopog pe tov omoio m OmpK36 pmopet va
ovuPdrer oty AowoyovikOtTnTo  givor M wOPEUmOOION NG
QOYOKVTTAPWONG, OMMC 0LTH  KATOOEWKVOETAL and TNV avENUEVN
npdoinym pkpofiov pe eEdhetyn ompK36 amd ovdetepopiia KOTTOPOA.
Avtd yiveton mBoava Aoy aAdoy®v ot 6OVOEST) TV PakTnpdiov pe to

0VOETEPOPIAQL.
AvVTAieg Kol LETOPOPETLS

To AcrAB eivor o avidio ekporig mov eumAéketolr 1060 GTNV
AVATTLEN AOLOYOVIKOTNTAG OG0 KOl GTNV OvToYn ot avtilotikd [126-
128]. Avti 1 ovuPoin amodelydnke oe LOVIELO TOVIIKAOV LE TVEVUOVIKN
Aolpuwén, 6mov vdpyel LOAVVOT LE GTEAEYOG TOL OV Tapdyetl woplo acrB,
YEYOVOC TOL 00MYNoe G€ Hel®oN TOL PaxTnplokod @optiov GTOVG
TVELUOVEG GE OCLYKPION We OTéEAEXOS Ayprov TtOomov. Ocov agopd tnv
avioyn ota avtifloTikd, o owypaen acrB kabiotd 1o pikpdPlo mo
evaicOnto oe avrifrotikd onwg B-Aaxtaues. H enidpaon avtr| dievepyeitan
AOY® ™G amdppyng emProPav popiov Tov Eeviot 1 avTiPloTikdv ektdg
tov PBaktmpiov. Téhog, To Kfu eivar éva chomua petapopds 6161pov 6Tto
kottopo g K. pneumonia oe oteléyn mov  epgavitovv
vrepAopoyovikotnta [109, 129, 130] pavepmvovtag ™ peydin aéio mov

£xel 0 oldNPog yio TN PoKTNPLOKY] AVATTUED.
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OEPAIIEIA

Or Aowaéelc and to kotd Gram apvnrikd Poxtnpidow €yxovv
avéndel dpapotikd to tehevtaio ypovia [131], pe onuoviiky emintmon
o™ Bvnowotta kat t voonpodtta TV appoctov [132]. Ot aneiintikég
yio ™ (0N AOWMOEEC MOV TPOKAAOVVTOL OO TOAV-0VOEKTIKE oTOl
aviiPlotikd pkpoPfla mpémel vo  avTHETONTILOVTAL KOTA TO OLVATOV
GUVTOUOTEPQ EPOCOV QVTO £YEL EMMTOOT 6T GLVOAKT Bvnootnta [133,
134]. Avaueoa otig dpdoelc mov TPEMEL Aueco va Tpayotonombody gival
N xopnNynon KotdAANAng eumeipwkng oaymyne. A&iler va onuewmdel 0tL
VILAPYOVV OVAPOPES MG 1M OVETOPKNG apyikn Oepameion oyetileton pe
vynAdTEPT BynouoTTa, aKOUN Kat av Tpoypoatorom el mposapuoyn g
avTIlotikng  aymoyne otav  yivouv dwbéoo to  pikpofloloyikd
QTOTELEOLOTO, TOV KOAMEPYEIDV UE TO. OYETIKG avtiloypdupota [135].
Me Bdon 10 mapamOve YivETOl EUOOVIAG 1 OONPLTN AVAYKN Yoo TN
BeAtiotomoinon ™G apYIKNG EUTEPIKNG OVTIBLOTIKNAG aY®YNG Kol oTN
GUVEYELD 1] OLEPEVVION TNG OLVATOTNTOC Y10, TV TPOCUPLOYN TOV OPYLKOV

oYNUatog pHe BAon To amoTEAECUATO TV AVTIPLOYPOUULATOV.

Y10 mAoiclo oVt EUMINTEL KOl O TPOPANUATIGUOG Yoo TNV OVAYKN
OPYIKNG GLVOLACTIKNG AVTIBLOTIKNAG aywyNS evpéog edouatos. H Aoykn
NG TOPOUTAVED CTPUTNYIKNG GLVIGTUTOL GTO YEYOVOS TNG TOAVNS Leimong
YOPNYNONS OKATAAANANG ay®yNg ov eumelpikd yopnynbodv mepiocdtepa
00 &vog avtifotikd [136]. Ao mOavd o@éAn TG GULVOVAGTIKNG
Oepaneiag eivar n mbavotnTa CLVEPYELNG HLETAED TOV AVTIPLOTIKOV KAOMOC
KOl 0 TEPLOPISUOC TG avamtuéng avtiotaong oto avtilotika [137-139].
Ta dedopéva woTOGO amd KAWVIKEG LEAETEG dEV Elval IKAVAL VOL DGOV [LidL

EexaBapn amavtnon oty Tapandve vedeon.
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Amo ™V AN TAgvpd, pE TN (PNON GLVOLOGHOV AVTIBOTIKAOV 1)
mOavoéTTa Yoo mapevépyelec avcdvouv. Ia mapdderypa, n ypnon tov
AUVOYAVKOGIOMOV OVEAVEL TOV KIVOUVOL Y10 VEQPOTOEIKOTNTO TEPLGGOTEPO
av ovvdvaoTel pe GAAa avtifloTikd Topd ¢ povobepameio [140]. M
GAAN mbOovny ocofoapr avemBOUNTN evépyela eivoar M KOAITIOO TOL
oyetiCetan pe to Clostridium difficile. H okéyn mog m emintoon g
OLYKEKPIUEVNS AOTHmENC umopel va avénbel pe ) yoprynon cvvovacuov,
dpo kol mEPLGGOTEPMV, aVTIPOTIKOV £ivor AoyiKY, 0ev €xel OU®G

dtepevvnBel amd KoTdAANAeg LEAETEG OE KAVIKO EMImMEDO.

[Tapora avtd, N yopnynon cvvovacUoD AVIIPLOTIKOV Oyt LOVO ®G
apykn eumelptkn Oepomeion oAAd KoL ¢ otoyxevuévn Bepameion petd to
OTOTELEGLOTO TOV KOAMEPYEIW®V givan yeYovog o€ peydio Pabud oty
KAk paktikn [141, 142]. Katd cuvéneln, TpoKOTTEL TO EPMTNUO TNG
EMAOYNG avdpeca otn povobepameios M TN YopNynon GLVOLAGHOD
avTIPlOTIKOV gite ¢ apykn eumelpikn Bepomeia eite Ko w¢ Oepameio petd

NV amdKTNOT TOV OVTIBOYPAUUATOV.

H 0O¢pancia g CRKP meprhapPdver tic axdrlovbeg tpelg
otpatnykéc [143]: o) H mpodt emdoyn elvar  xopriynon avtiBlotikod
TPOTG YPOUUNnS (uepomevéun, ¢@BopokivoldVN, OUIVOYALKOGIOTN) o€
vynAotepn 60om v va Eemepaotel 1 MIC tov pukpofiov, wotdco pepikd
oTEAEYN OmAlTOVV TOGO VYNAEG GLYKEVIPMOELS OaVTIPLOTIKOD Yoo Vol
VREPKEPAOTEL aLTO TO €UMOO0 7oL  Kabotohv TNV ToSIKOTNTO
nePLopoTIiKd mapdyovta, B) H oedtepn emhoyn eivor 1 ypnoipomoinon
avtifrotikod devtepng ypouuns pe Gram-opvntiky OpoacTIKOTNTO Yo TO
omoio M avtictaon Ogv €yer  oavomtvybel axoun (my., wolotivn,
TIYEKVKAIVY], YEVTAPLKIVI], Q®OCEOULKIVY), HE MEWOVEKTNAUOTO TNV
TOEIKOTNTA OV EMIONG €XOVV GE GYECN UE TO PAPLOKO TPDTNG YPOLUNG,

TO KOKA QOPUOKOKIVNTIKG / QOPLOKOOVVOLKA YOPOKTIPIOTIKE TOVG TTOL
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TePLoPilovv TN OPAGTIKOTNTA TOVG GTIG AVATOMIKES BECELG OOV VILAPYEL M
Aoiuwén, 0Tm¢ oto aipa, ta 0vpa 1| T0 OVaTVELSTIKO cvotnua [144-149]
Kol TV toyeio epedvion avtoyng kotd t owdpkelo tng Bepaneiog, €av
ypnoomotovvion w¢ povobepameio [150]. y) H telkn otpatnykn yio
Oepameio avtov TV Aoudéemv eivar va cvvovdoovpe ovTiBloTikd
TPAOTNG KOl OEVTEPNG YPOUUNG HE TNV eAmid0 OTL M mdavi) GLVEPYIKT
opdon HeTaEL TV ovTIBOTIK®OV B HEIDCEL TNV ovAYKN Yo E0PETIKA
VYNAEG d0GEIC avTIBOTIKMOV, KATUGTEAAOVTOS TOVTOYPOVO TNV EUPAVIOT
avIioyng Kot  Eemepvavtag TG aduvopiec TG QOPUOKOKIVITIKNG/
eopuoakodvvoutkng [143]. Agdopévav  avTO®V  TOV  TEPIOPICUEVOV
emAoy®V yivetalr caég yuti moAlol kAvikol 1aTpol 7POTYWOVV 1N
cuvvdvacpuévn Bepameio. Xt Pdon avt) avoakORTOLY OVO EPMTNUATA
OYETIKA UE TNV EMAOYN EUTEPIKNG AVIIPLOTIKNG aywyns: o) Ymhpyovv
EPYOOTNPOKA 1 KAWIKA dedopéva mov vo vrootnpilovv n yopnynon
ovvovacpov avtifotik®v kat, B) ITowd eivar n 0éon tov KapPameveumy
®¢C avTIloTIKG TPOTNG YPoUUnG otn Bepaneion otedeymv K. pneumonia

TOL KOTAPYNV ELPovIfovTal avOeKTIKA GE OVTEC;

‘Exouv ypnowomomBei o1dpopec in  vitro TEYVIKEG YL TNV
a&loA0yNoN ToV GLVOLACTIKNG Oepameiog, Omwg peAETES YpOVOL BaviTov
tov Paxtnpiov, Paxtnploktovo Opdon ot1o mAdouo, OOKacieg e
diokovg ddyvong, e-test, dokpocies apaimong oe Ayop Kol HOVTEAQ
QOPUOKOOVVOIKNG o€ gpyactnplo. Ta mepiocdtepa amd ovtd TO
dedopéva Eyovv eldyota 1 kaBdAov ctotyeion mov va vrootnpilovv
OLGYETION TOLG HE KMVIKY] OTOTEAECUOTIKOTNTO. AALOL TOPAYOVTEG TOV
Kévouv gpunveios TOV UHEAETAOV OLTOV OVOKOAN €ivol To O10POPETIKA
ATOTELEGLOTO HETAED TOV KAWVIKOV UEAETMOV Y10, GTEAEYN TOVTOGTUA MG
TPOG TNV evausnoio TOVg Kat 1 GTOTIKN VO TOV TEPIGGOTEP®V SOKIULDV

OV OV OVTAVAKAODV TN SUVOUIKE HETAPOAAOUEVN OAAOYT OTN GYEoN
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Qopurakov kot pkpofiov mov gueaviCetan in vivo. EmimAéov, otig in Vvitro
ueAéteg omdvia eEeTdleTal 1 SPACTNPLOTNTA TOV AVIIPLOTIKOV TEPO TOV
24 wopav, Otav emavepeaviCovtor avOektikd otedéyn [151-162].
Enopévag, elvor 6vokoro va ocvuykpiel n oyetikn dpactnpota tov
dpdpwv cvvdovacumv yu tn Oepaneia g o CRKP pe Baon povo ta

dedoéva in vitro.

Yrapyoov dSudpopec KAWIKEC peAETEG Tov  mpoomabohv  va
amovINoovy oto mopanave. H mpodtn amd ovtég [163] sivon pio
OVOOPOUIKT) TOAVKEVTPIKY] HeEAET mov Oelnydn oe 1tpla  1ToAKE
TOVETIOTN KA voookoueia. Xouneptéhafe 125 acBeveig pe pucpoPropio
and CRKP peta&d tov etov 2010 kon 2011. H ékBaon mov agohoyndnke
nrav o Bavatog evtdg 30 nuepdv amd v TPOTN BTk KOAMEPYELD
aipatog. Ot emldvteg Kot o1 Un en®OVTES CLYKPIONKAY Y100 TOV EVIOTIGUO
TOV TPOYVOOTIKOV OIKTOV Yo, T Bvnowwdmta. To cuvoAikd mocootd
™G Ntav 41,6%. Hrav onuavtikd vynAdtepn otovg acbeveic mov EAafav
Oepaneia pe éva povo avriProtikd (54,3% évavtt 34,1% ce avtovg mov
Ehafav  ovvovacuévn  eoapuokevtiky Oepameio, P = 0,02). v
TOAVTAPAYOVTIKT] ovaAvon N Ovnowommrta tov 30 nuepdv cuvoidnke
aveChptnta pe T onmTikn KatoamAnéio kotd v évapén g Aoiuwéng
(odds ratio [OR] 7,17, 95% confidence interval [CI] 1,65-31,03, P = .008),
TNV OVETOPKY apyikn ovtipikpoPlokn Oepaneio (OR 4.17, 95% Cl 1.61-
10.76, P = .003), ko1 to vynio APACHE Il score (OR 1.04, 95% CI
1.02-1.07, P <.001). H opiotikn Oepaneio petd to amoteAécuato amd to
avTIPloypaupate.  UE  GUVOLOGUO  TIYEKLKAIVIG,  KOMOTivVG ko
LEPOTEVEUNG CLOYETIOTNKE pe yaunAotepn Bvnowotta (OR 0.11, 95%
Cl .02-.69, P = .01). Xt0 GUUTEPACUOTA TOV EPEVVITAOV OVAPEPETOL TWG
yw 1t Peitioon g emPimong, eivor amapoitn) M cLVOLAGUEVN

Bepamneio pe 000 N TEPIGGOTEPA PAPLOAKO LE 1N Vitro OPACGTIKOTNTO £VOVTL
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TOV OTEAEYOVE OV amOpOVAONKE , €0IKA ekelva mov mepAapPdvouvy
eniong xoapPomevéun. Xe plo 0e0TEPN OVAOPOUIKY €MioNG UEAETN TOL
devepynbnke oe mepiocoOTEPA VT TN Popad voocokoueio g Itoiiog
(mévte) eetdotnKay o1 Topdyovieg Kivduvou yu tn Bvnodmta otig 14
nuépeg amd v Evapén g Aoipménc. Katd ) didpkela 1e66dpmv €TV
(2010-13) Bpébnkav 661 evilikeg pe pikpoPronpion | GAAEG AoumEelg
(KaT®TEPNC AVATVEVGTIKTG 000V, EVOOKOIALIKES, OVPOPOPOL 000V 1| AAAEC
0éoeic) mov mpoxkAnOnkav amdé CRKP. OAov eiyav AdPer >48 dpeg
Oepaneiag (epmelpkd Ko / 1 Un EUTEPIKAE) LE TOVAAYIOTOV £VOL OPACTIKO
QAPLOKO EVOVTL TOV OTEAEYOVG MOV &iye amopovmbel. Ot meplocoTEPOL
Oavator cuvéPnoav eviog 2 efdouddwv amd v Evapén g HOALVGTG
(Bvmowomra 14 nmuepov: 34,1%). Q¢  ave€dptntol mPoyveOCTIKOL
TOPAYOVTEG Yo TN OvnooTNTO LETE OO GTATIGTIKY avAALGT BpEdnkay N
pikpofropion (OR 2.09, 95% CI 1.34-3.29), spopdvion ¢ Aoluméng ue
onntikn kotanAné&io (OR 2.45, 95% CI 1.47-4.08), n avemapkng EUTEPIKN
avtyukpofrokr Bepancio (OR 1.48, 95% CI 1.01-2.18), n xpdvia veppikn
avendpken (OR 2.27, 95% CI 1.44-3.58), n vynin Babuoroyio APACHE
11 (OR 1.05, 95% CI 1.04-1.07) ka1 dpp®oTtol mov voonoav omd oTeAéym
avOektikd oty koMotivn (OR 2,18, 95% CI 1,37-3,46). Zvvdvaotikn
Oepameio. TOLAGYIGTOV VO AVTIBOTIKOV QOPUAK®Y Tov gugovifovv in
Vitro 0paoTIKOTNTA EVOVTL TOV OTOUOVOUEVOD GTEAEXOVLS CLVOLONKE Kot
wéA pe yaunAotepn Bvnowotrta (OR 0.52, 95% CI 0,35-0,77), dwitepa
oe oobevelc pe pikpofropic, AOWMEES TV TVELUOVOV 1 TOL
napovsialov vynio APACHE 111 score 1 / xou onrtikt| katomAnéio oty
gvapén g poéAvvone. Xvvovacupoi mov meplEAAUPoavay  UEPOTEVEUN
CUGYETIOTNKOV HE ONUOVTIKA VYNAOTEPE TOCOOTA eMPBimong av 1o
naboyovo elye MIC pepomevéung <8 mg / L. Ot cuyypa@eis kataAnyovv
o€ TapePpep cvumepacpata: 1 Aoipmén and CRKP oyetiCeton pe vynin
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Bvnowdtra, evd N Bepameia pe dVO M TeEPLGGHTEPO PAPLOKA PEATIOVEL

v emPioon, Kupinwg oe acbeveig mov mapovsialovv Bapvtepn vOco.

Agdopéva vdpyovv Kot omd eEAAVikd vocokoueio [164]. Tpoxeitan
vy peAétn mapatinpnong mov delnyn xatd v mepiodo 2009-2010 oe
dvo voocokopeio tng AOMvac. Xtoyor Ntav: a) 1 aSloAdynon g éxPaong
TV aclevav pe pikpofropio and CRKP, B) n diepebhvnon mpoyvooTikov
mopayéviov yoo ) Bvnoodmra, Kot y) n a&loAdynon Tov dogopwnv
avTIPLOTIKOV GYNUATOV TOV YPNGILoTolovvTal. Xvvolkd 205 acBeveic pe
uikpofropio  cvumepnedncav. 103 acbeveic &hafav cuvvovacuévn
Oepaneia  (d00 M mepocdtepa  dpootikd  @dppaxka), 72 Elafoav
povoBepaneio (éva dpaotikd @dpupaxko) kot 12 Elapav Oepancio yopig
dpaotikd gapuako. Ot vmdérowmor 18 acbevelc méBavav evidg 48 wpmv
peta v évopén g Paxtnplapioc. H Ovnowdmta otig 28 nuépeg Ntav
40%. YymAdtepo mOc00TO BynouotnTos Topatnpnonke oe acbeveic mov
Elafav povobepameio oe cuyKplon pe ekeivovg mov Ehafav meplocoTEPO
avtrotikd (44,4% évovt 27,2%, P <0,018). To younAotepo mocootd
Bvnoomrog (19,3%) mapatnpnbnke o acbeveic mov aviueTOTICTKOY
He ocvvdvacuovg mov mepielyav kapPamevéun. H cvvdvaotiky Oepaneio
ouvoénke oteva pe v emPioon (hazard ratio [HR] Oovdtov v
pnovobBepamneio Evavtt cuvovacpov 2.08, 95% CI 1.23 éwg 3.51. P = 0,006),
KUPIOE AOY® TNG OTOTEAECUATIKOTNTOS TOV GKEVAGUATWOV TOL TEPLEXOVV
KapPamevéun. Ztnv mo tpdceatn uerétn [141] otdyog nrov n edpeon TG
KaAOTEPNS drbéaung Bepameiag Evavtt eviepoPakTnplOK®Y aAVOEKTIKOV
ot KapPoamevépuec. Amotedel avadpopky] UEAETN mOv cvumeplEAafe
acBevelg pe pkpoProupio amd 26 tprtofdduie vosokoueio e dEko yMPEC.
Y10 KPP amoKAEIGHOU NTav, 1 Oepameio pe evepyd aviiBlotikd yuo
TOVAQYLoTOV 2 MUEPES TPy amd T OeTik] KaAMépyela aipatoc. Metago

2004 ko 2013 Bpénkav 480 acBevelc oamd TOLG OMOiOLG
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ocourmepnednocav 437 (91%) ot perém. 343 (78%) acBeveic EhaPoav
KataAANAn Oepaneia oe ovykpion pe 94 (22%) mov Erafav axotdAANAN
Oepamneia. O ocvyvotepoc opyaviouds ntav n K. pneumoniae (86% oiwmv
TV appOotv kot 85% twv 343 acbevov mov éhafav katdAAnAn
Oepameia Evavtt 89% towv 94 mov éhafav axkatdAAnAn Oepomeia). H
KaTdAANAN Bepaneia cvoyetiotnke pe yauniotepn Bvnopodra and o6, Tt
N okatdAAnAn Bepancia (38,5% evavtiov 60,6% avrtictorya, HR 0,45,
95% CI 0,33-0,62, P <0.0001). Meta&d avt®v mov €AafPav KaTAAANAN
Oepamncio, 135 (39%) éloPav Oepameia cvvovacpov kar 208 (61%)
pnovobepaneio. H cuvolikny Bvnouodmra dev Ntav dapopetikn UeTalD
tou¢ (35% évavtt 41%, HR 1,63, 95% CI 0.67-3.91, p = 0,28). Qot600, N
cuvdvaoTikn Oepaneio cvoyetiotnke e yauniotepn BvynoedTTO GTOLG
appM®OTOVE e VYNAO kivovvo Bvnodttag (48% Evavtt 62%, HR 0.56
[0,34-0,91], P = 0.02) 6nwg avtdg kabopiotnke and tovg gpevvntéc. H
KOTAAANAN Oepomeioa. Aowmdv pe TEPIGCOTEPA. TOL €VOC  aVTIBLOTIKA
CUCYETIOTNKE HE TPOCTATEVTIKY €mMidpacn o1 Bvnodmmro 6Tovg
acBeveig pe pkpoPrapio poévo e Papitepa app®GTOVS Kot Ol 6€ OAOVGE.
MeloveKTHOTO OAMV TOV TOPATAVE UEAETMOV OTOTELOVV O OVOOPOUIKOG
YOPOKTNPOS TOVG, 1 ONpovpyio OUAd®Y HE YOPOKTNPIOTIKO TOL OEV
avTITaPoANONKaY €K TOV TPOTEPMV KAl TO YEYOVOS TMC Yl TNV TEPI0O0
oL dlevePYNONKaY TO Gy YOPNYNONS TNG KOAGTIvVig dev mepteAdupove

®G KON TPOKTIKN TN 0001 pOPTIONC.

Amo 1o mopamdve oleoaiveton emiong M Oetikn emidpaocn g
ypnone tov xoppomevepdv oty emiPioon yio pioe AoipmEn  mwov
npokaAleiton and pKkpoPlo mwov eivon Katapyv avlektikd ce avtéc. Mia
EMNVIKN  peAétn Oilvel mAnpéotepn omdvinon Kol gpunveio ot
dwmiotmwon avtn divovtag emiong katevBovvon yia v mhovo poAo TV

avtifotikav avtov ot Oepameion [165]. Ov pelemtéc ocvykévipmoav
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dedopéva,  omd  OMUOCIELUEVEG  avapopés Yoo v e&étaocm NG
OMOTELECUATIKOTNTOG TOV  KOPPOTEVEUDV  KOU TN oxéom NG
aroteAecpatikotnTag pe v MIC. ZvddéyOnkav dedouéva amd 44
acBeveig mov eiyav poivvlei pe CPKP kot 6Aot ElaPav povobepaneio pe
T ovykekpyéva  avtifotikd [146, 166-173]. Meta&d avtdv Tov
acOevav, 32 porvvinkav pe CPKP pe MIC ywo kopPBorevépes <=4 mg / L,
névte pe MIC 8 mg / L, xon entd pe MICs > 8 mg / L. ['a coykpion,
onuovpyndnke opdda amd 22 acbeveic ue Aoiuwén omd K. pneumoniae
nov dgv mopdyel kapPomeveudon kot pe MICs <0,5 mg / L mov emiong
OAotl Tovg elyav AdPel povobepameia e Kappomevéun. Metd v avaivon
TOV dEOOUEVAOV  TapaTNPNONKE TG 1 OEPATEVTIKY] ATOTEAECUOTIKOTNTO,
TV KapPBamevepmv avéavetal omd 29% yioo MIC> 8 mg / L, £émg 60% yu
MIC=8 mg / L kot og 69% yia éva MIC= 4 mg / L 1} Arydtepo. Av ko
oVYKPLoT UETAED TV OUAd®V 0gV NTOV GTATIGTIKA onuavtikn ailel va
onNUE®OEL OTL 1 AMOTEAECLATIKOTNTA TOV KOPPATEVEUDV GTNV TEAELTAIN
opdda NTaV TOPOUOL E OVTH OV TapatnpnOnke ce acbeveig mov elyav
uoivvlei K. pneumoniae mov dgv mopdyel kapPamevepdon (73%).
Emmiéov, oavarvOnkav oedopéva amd 138 acbeveic mov elyav AdPet
KaTdAANAN Oepameio dapopeTikny amd 1N povobepameio pe kapPamevéun
[146, 169, 170, 174-178]. To yaunAdtepo mococtd Bvnoodtntog (Lovo 3
amd tovg 26) moapatnpnnke oe avtodg tovg acheveic mwov EAafoav
oLVOLOGUO pE ODO OPACTIKA @ApupoKa, £vo €K TV omoimv Mrtov
kapPomevépn (6tav n MIC fltov <= 4 mg / L) xou to GAlo Mrov
apwvoyivkooion (11 acbeveic), | koAotivny (14 acBeveic) N TryekvuAivn
(évag acBevnc). H Bvnoomra mov moapoatnprnke ce acbevelc mov
Ehofav Ao dpacTikd @dppoake eKTOg amd KoapPamevéun (46 amd 112
acOeveic) Ntav peyordvtepn (OR 5.3, 95% Cl 1.5-18.9, p=0.006). Ot
CLYYPOQELG KOTOANYOUV T®G To Oedouéva  moapéyovy EVOelEn Yo

Bepamevtikd 6perog Evavtt Aoipwéng and CPKP o6tav n MIC givan <= 4
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mg / L. H gpunveio mov divovv Paciletor 6T QOPUOKOKIVITIKY /
QOPULOKOSVVOLIKT. XOpNYNoN HOKPAS SLUPKELNS UEYAANS 000G UTOopEl
Vo EMTUYEL GUYKEVIPMOT] OvTIPOTIKOD GTO aipo tKavn vo Eemepdoel Tnv
MIC tov pkpofiov. Apa, a) av n MIC tov pikpoPiov eivor ion 1,
uikpotepn amd 4 mg / L, B) yopnynOei peydiAn d6on Ue mopateTapévn
gyyvon, kot y) yopnynoel cuvdvacsuog pe Eva AALO evepyd avtiBloTiko ot

KapPanevipeg Exovv Béon ot Bepancio avTOV TOV AOUOEEWV.
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I11. EIAIKO MEPOX
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YIIOOEXH

H dwyeipion tov Aoudéemv amd moivovOektikd ukpoPia ot
Movaoa Evtatikiic Oepaneiog (ME®) oOmwg avoaeépnke mopandvo
anotelel akpoywviaio Ao yw ™ Owyeipion tov Papiémg macyovTo
appM®OTOV, KABNOC elval Yvootd g yio v EAAGda o awtéc avarloyel To
HEYOADTEPO TOCOGTO VOGOKOUEINKAOV AOUDOEEOV  GOUGOVO  UE  TO
emkoponompéva, otoyeia yio 1o 2016 ¢ WHONET GREECE
(http://www.mednet.gr/whonet/). Avaueca ce avtéc 11 TAEWOVOTNTO TOV
rouméewv opeidetatl og apvntikd kotd Gram pukpdofia [179].

Me Bdaon 1o mopomdve yivetar @avepd m®G M Olepedivnom
TapAyovVIoV Kivouvov yia ) Aoipmén and CRKP kabictator onuovtiky.
H éykaipn avayvopion tov app®otov pe peyaAn mbovotnto AoipumEng
amd TO0 CLYKEKPLUEVO LKPOPLo umopet var 001 yNoEL 6TV £yKopn ETAOYN
KOTOAANANG  OvIYKPOPlOKAG Oy®yng M oKoun Kot omoudvoong /
KOADTEPNS Loy EIPIONG TOV OPPDCTOL YO TNV TPOCTAGIO TOV YDPOV OO
M S106ToPA TOL KpoPiov.

Ymmv mopodca AOWOV  TPOONTIKN UEAETN mpocmadnoape va,
avayvopicovue Topdyovteg Kivdvvoo yio Aoipnmén and CRKP, kabdg kot
va. GUAMEEOLE oToLKElDl TOV aPOPOLY TNV EKPOCT TOV APPOCT®V TOL

TAGYOVV ATd TI) CLYKEKPLUEVT]) VOCOKOUELOKT AOTU®EN.
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MEG®OAOI

H ovykekpévn perétn devepyndnke otmv Kiwiwkn Evrtatiknig
O¢panciog (KE®) tov IN'evikov TMavemomuokov Nocokopeiov Adpicag
Katd T Oldpkel Odoeko pnvav avdapeco ota £t 2011-2012. H
ocvykekpévn KEO amoteheitar and dmoeka kiiveg kot etvan yevik ME®
EQOGOV 0€YETAL TOGO TAOOAOYIKA OGO KO YEPOVPYIKA TEPIGTOTIKA.

Ta kprtipila Yo vo suoumepiinedet £vog dppmoTog ot HeA&Tn Nrav:
(1) ewoywyn om MEG® 1y omowodnmote AOYo (¥Epovpykd 1
TaBoAoyKod), kot (2) SlcOANVOOT Kol UNYoviKOS 0EPIoUOC Yo, TAVE® omd
48 wpec. Kpumpo amokAeiopov amotehovsav (1) nAkio kdto tov 18
eTOV, (2) dppwoTog N 160 y®YN TOL 0moiov ot cvykekplevn KE® oev
nrav n npot, (3) Aolpwén pe aito deopetikd and CRKP, kot (4)
App®OTOL TOL £TAGYOV OO TOAD-LKPOPLoKES AOUMEELS.

Ot dppwotol awTol cLYKPIINKAY HE OPPDCTOVS TOV ETACYOY OO
Aotpwén pe aitio moAvevaicOnto LKpOPlo Ko aKOUN HE AppOGTOVS TOL
dev mopovciacay AoipumEn og OAN TN ddpreln TG voonAeiog tovg. ['a v

VO peAén opdda puévo n TPt Aoiuwén andé KPRC ypnowomomOnke.
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Ixnua 1. Opyavwon tng LEAETNG

280 eloaywyeg otnv KEO

82 dppwaoTtol mou MAnpoucayv ta 198 anokAeiotnKav:

kpuripla £.0660U 0N peAét MRNXOVIKOG 0EPLOUOG < 48 WpeC, N=129
Enaveloaywyn otnv KEG, n=14
Notlpwén aAAn anod KPRC, n=32
NMoAupikpoPLakég Aotpwéelg, n=23

25 KPRC 18 Aoluwéelg ano 39 dppwoTol Xwplg
Aoweelg evailodnta pkpofLa hotpwén

H avayvopion tov mopaydviov Kivouvov Yio, T0 TPATO ENEIGOO10
hoipwéng and CRKP anotélece to mpotoapyikd eEayOuevo TG LEAETNC.

Avogopwkd pe tovg opouodc n K. pneumonia Oswpndnke
avlektikt] otig koapPomevépeg pe Pdon to avabewpnuéva Oplo. NG
Minimum Inhibitory Concentration (MIC) tov Clinical and Laboratory
Standards Institute (CLSI), 6nwg avtd avoaeépovtar otn Pifrioypoeia
[180]. Zvykexpipéva ta opla avBektikomrag oe ug/ml yio t dopumevéun,
EPTOTEVEUT, WWITEVEUT KOL LEPOTEVEUN avTioTorya givon >=4, >=1, >=4
kol >=4. Aolpwén and CRKP Bswpninke n mepintmon tov cuvovacuon
TOV KAMVIKOV eVOEiEE®V GE évav APPMOTO UE TOLTOXPOVN OTOUOVOOT

CRKP oteléyoug oe worMépyeles. Ilo ovykexkpyéva mn mvevpovio
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oxetillopevn pe tov avamvevotnpo (VAP — Ventilator Associated
Pneumonia) opiotnke ®¢ 1 Topovcio VE®V 1| TPOOSEVTIKA ETOEWVOVUEVHOV
dmMONcE®V aAKTIVOYPAPIKA TIGTOTOMUEVAOV LE TOVTOYPOVI TAPOLGio OVO
€K TOV TPV akoAovbmv: (1) mupetov >38.5°C 1) vrobepuiag <36.5°C, (2)
Aevkokvttdpwone >10000/ul M Aevkomeviag <1500/uL, (3) mvwdmv
exkpioemv. H Betik| mocotikn KaAhiépyslo OTMG avapepONnKe TopATAvVeD
nrav amoapaitn v va emPefordoet 1 Sdyvoorn. Avt umopet va
TPOEPYOTAV amO PPoyyIKEG EKKPIGELS UE amopaitnTn cvykéEvipoon >10°

cfu/ml | and BpoyyoKLYEASIKO EKTALUO, UE ATOPOITNTN GLYKEVIPMON
>10* cfu/ml. T tov oplopud ™G HKpoPloupiog Kot Thg ovpoAoipnmEng
mov oyetileTon pe ovpokadeTrpa ypnoiponoldnkay ot opicuoi tov Center
of Disease Control (CDC) [181]. A&iler va onuewwbel mmg yoo ™
uikpofroroyikn emPepfaimon g LkpoPronpiog dgv omattovVToV TOGOTIKN
Ot opokaAMépyeln. H amopdvmon e CRKP oe acBeviy yopig
KMvikd onueio Aoipméng Bempnnke o¢ amoKicpdg, omoTe Kol Ot
GUYKEKPIUEVOL APPOCTOL OEV CLUTEPLEANPONGAY GTNV LTTO PEAETN OpddaL.
AvocokatesTtaApévol BewpnOnkov ol dppwotol Tov giyov 6to TAPEADOV
vmootel  petapdoyevon N AQUPBovay  OVOGOKOTOUCTOATIKA  (APLLOKOL
ocouneptAapupovouévev Kol Tov Koptikoeav. [ToAv-gvaicOnta pukpoPia
opionkay ovtd Tov giyav in Vitro gvaicOncio oTig TAPUKAT® KOTYOPIES
aVTIPLOTIKOV: 3% yevidg  ka@oAoomopiveg,  KIVOAOVEC Ko
avTIYeLOOHOVAOIKES TeEVIKIMVES. H voonAeia og voocokopeio yio v amod
48 dpeg KATA TOLG TEAELTAIOVG UNVEC opioTnKe WG Tponynbeica voonieia.
Téloc, 1 yopnynom Opactikod £vavtt Tov HkpoPiov aviiPBlotikov, dnmg
avtd dmot®bnke iN VItro pe 1o amotéAecpa g KOAAEPYELNS, KOTO TO
TPOTO 24M0PO OVOUACTNKE ‘KOUTAAANAN EUTEIPIKY| avTyuKpoPlokn aywyn’,
eV M yopnynom Opactikod ovTifloTikoy Yoo mwhve omd 48 dpeg

OVOUAOTNKE OPIOTIKY KOTAAANAN Ogpaneio [182].
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["a 6lovg Tovg asbeveic TG HEAETNG KOTAYPAPNKOV TPOOTTIKA, TO
aKdAoLOa yapakIPoTIKd: NAkia, eOA0, Bapdtnta acbévelag pe Bdon 1o
Acute Physiology and Chronic Health Evaluation Il Score (APACHE 11
Score) ka1 o Sequential Organ Failure Assessment Score (SOFA Score)
Katd TV ewoayoyn, €0og eocoymyne (maboloyikn ortioAoyiog M
YEPOLPYIKNC, LETAPOPE OO TO TUNUO ETELYOVIOV 1] Ot0 GALO TUNLLO TOL
VOGOKOUEIOV), 1GTOPIKO E100YMYNG GTO VOCOKOUEIOL TOL TEAEVLTAIOVG
TPELS UNVEG, 10TOPIKO EMEUPATIKOV  OladIKACIOV  (YOUOTPOGKOTN O,
KOAOVOOKOTN o™ 1N Ppoyyookdmnomn) N xepovpykn enépPoocn, 0Tpko
1OTOPIKO, 10TOPIKO ¥PNoNG OvVTIBOTIK®Y, TOV TOTOL KOl TNG OGPKELNG
TOVG, Kol Oepameio [le KOPTIKOGTEPOELON KOTA TN OBPKELD TNG TOPAUOVIG
ot MEO. T toug emPovcavie kot  TOUG  UN-EMPLOGOVTEG
KOTOYPAPNKAY  YOPOKTNPIOTIKA 7Tov emnpedlovv 1 OBvnoodmra: 1
nAia, o @eOA0, 1 Papunra TG acBévelag, emepPatikéc O100KOGIES,
KOTOAANAOTNTO avTiloTikng Oepameiog, cvVOMKY OldpKED UNYOVIKOD
aEPIOUOV, KATAOGTOAN Kot Aoipmén and CRKP.

Xe 6,1t aeopd TO0 HKPOPIOAOYIKO KOUUATL, 1) TOVTOTOINGT Kot Ot
dokpocieg evatcOnoioc twv oteheydv g CRKP exteléotnkav and 1o
Vitek 2 automated system (bioMericux, Marcy 1 'Etoile, T'oAlia).
doavotumikog EAeYY0G Yo, KapPomevEUACES TPAYUATOTOMONKE e OAQ TA
oTeEAEYN OV amopovodnkav ko mapovciolav peiwuévn evoicnocio ot
kapPamevépeg (MIC> 1 pg / mL) pe t ypnon ™G TPOTOTOMUEVIC
dokpaciog Hodge kair g ocvvdvaouévng odokipaciog ce Olokovg e
KapPamevéueg ka/'n ‘oxt EDTA 7 Bopovikd 0&0 [183, 184].

Ov otpoatyikés vy 1N Olayeipion TV AOWWDEE®Y KOU TNG
TPOoEOAAENG amd OVTEC TopEUEVAY QUETAPANTES KOTA TN OdpKEL NG
uerétng H emoyn avtifrotikodv kot n dtapkela g Oepaneiog yio kdbe
AolpumEn PBprokotav ot SWKPITIKY] EVYEPELN TOV BEPATOVIOV 10TPAOV.

Ymv moMTIK €A&yyov TV Ao®EEmV  mepAauPdvovioy  TEXVIKEG
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amopoveong o achevov pe moAvavOekTikd PokTplo Kot cuveymg
TOPOKOAOVONON KOl KOTAYPOPT TOV VOGOKOUEWNKOV Aouméewv. H
EMAOYN KOTOGTOATIKOV QOPUAK®OV KOl Ol O0OKAGIEC OTOYUAUKTIGUOV
and TV ovoTVELSTIPA NTav 6Tafepéc oe OAN TV mePiodo NG neAétne. H
KOWI TPOKTIK YL TNV KOTAGTOAN TV 0acBevdv oTnv  KMVIKN
nepropuPavel kKupiog pepipotvtovidn, mpomo@oAn kot pdaloidaun. H
CLUVTAYOYPAPNON TOV VO OKELAGUATOV NTOV €TIONG OTN OLOKPLITIKN
EVYEPELD. TOV YIATPOV TOV Oepamdvtov wTpdv kb 'OAn ™ ddpkelo TG
peréte. Emiong, m xAwvikn pog epapuoler 1t déoun UETP®V TTOL
npoteivetol and to CDC [185] extoc av avtevdeikvotol. H amolduavon
TOL GTONATOC dleEoyoTay Kadnuepvd pe ™ ypnon yAwpeSdivng, evo
TPOPUAOKTIKG — TOTIKA  OovTBloTIkKd  ®G UEPOG NG  EKAEKTIKNG
OTOUOTOQOPVYYIKNG 1 TOL MEMTIKOD GOANVO  OTOADUOVOT  O&V
ypnowomotovvray. KoAMépyeleg emuampnong  (pwvikr, GTOMOTIKY),
TPOKTIKN KoL TPAYEKN Ay Se1yLATomV dedyoviay KaTd TNV 100YMYN
Kot éktote pio eopd v gfdopdon. AatoAoyikéG Kol Proymuukeg
eetaoelg dievepyovivtav kKabnuepvd.

Ta amoteléopota Tapovotdlovior ¢ cvyvotnra (%) yio ToloTIKég
uetafintéc 1 dwdueon T (median) (250 kot 750 tETOPTNUOPLO) Yia
mocoTikéC petafPAntés. H kavovikn katavoun dedopévav aloAoyndnke pe
™ Odokuacic Kolmogorov - Smirnov. Ot mowotikég petafintég
ovykpidnkoav pe ™ Odokuacio tov y teTpdymvo (Chi-square) 7 1
dokwuacion  Fisher (Fisher test) o6mov amottodviav. Ot TOGOTIKEG
uetafintég ocvykpibnkav ™ doxkacioc. ANOVA (Bonferroni post hoc
test). IloAO-mapayovtiky avaivon  mwpaypotomombnke  ywo  TovV
TPOGOOPICUO AVEEAPTNTMV TPOYVMOOTIKMOV TOPOYOVIMV Yol TNV ERPAVION
CRKP Aolpméng kar ™ Ovnoodmmra. Movo avtég ot petafAntéc mov
OMEKTNOOV GTOTIGTIKY] GNUOVTIKOTNTO HETA OO  LOVO-TTOPOYOVTIKN

avdAivon ypnoomomdnkay oty ToAvTapAYoVTIKY avdAivor. o tov
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TPOGOOPIoUO TOV Tapayovtwv Kivovvov Yo AoipméEn pe KPRC n
aviivon £ytve HeTacd 000 oUdd®V: TNG ORAdaC LEAETNG EvavTl OA®Y T®V
dAov. H dudpkelo yopnynong KoMotivng, o Unyovikog oaepicpog, ot
enepPatikég drodwacieg, mpoodopiotnKay ®G mopdyovteg Kivovvov. H
ékbeomn otovg mbavovg Tapdyovtec Kivovvov a&toloyninke povo mpv and
™ odyvoon e Aoipméng KPRC. AcBeveic pe amowkiopd KPRC dev
ocoumepAnednkayv otnv avédivon. H avdivon tov otoyeiov yio
Bvnoomra mpaypatoromnke emiong petald ovo ouddmv (emdVTEG
kot un emlovteg). H nAia, ot emepPotikég dod01Kaoieg, 1 GLUVOAIKT
OLAPKELD  KOTOOTOANG KOl  UNYOVIKOD aeplopov, maboloywkn ortio
ewoayoyne, kot KPRC Aolpwén ypnowomomdnkayv ¢ maplyovteg
Kwdvvov. To Aoyiouwko SPSS (SPSS 17.0, Chicago, IL) ypnoipomombnike

Y10 TV OVOALGT] TOV OEGOUEVMV.
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AITIOTEAEXMATA

Yvvolkd 280 acBeveic peremOnrav (Xymuo 1). Ympyav 25
(8,9%) mepimtwoelg acOevav pe Aoipwén CRKP mov mepieddpPoaave 16
(65,4%) ppoPropieg, 6 (23%) AOWMDEEIG TOL  OVATTVELGTIKOV
ocvotiuotog, 2 (7,7%) AoumEelg Tov 0VPOTOMTIKOD GLOTNUOTOG Kot 1
(3,8%) tov Kevrpkov vevpikod cvotiuatog. Ot 18 dppmator pe Aoudéelg
and molvevaicOnta wikpdPfla  mepeAaufavay 2 TEPIMTOOES e
artioAoyikd mapdyovta E. coli, 5 meputtdoelg pe evaicnto oe
uebuciArivn S. aureus, 1 mepintoon pe S. epidermidis, 1 wepintmon pe S.
pneumoniae, 2 mepmtwoelc ue K. pneumoniae, 2 mepurtooelg pe E.
faecalis, 2 mepumtmdoeic ue P. aeruginosa, 1 mepintoon pe E. cloacae, 1
nepintoon pe P. mirabilis, kot 1 wepintoon pe S. marcescens. H CRKP
amopovodnke koatd tv [mean (SE)] 13,1 (1,9) nuépa voonieiog ot
ME®, evdd to molv-evaicOnta Bakmpro kotd v 6.78 (1.756) nuépa.
Amo6 10VC vOAowmovg 55 acBevelc mov moapovciacov AOWWMDEES e
nafoydvoug pikpoopyaviopovs aalovg e CRKP 32 poAvvOnkav pe A.
baumannii kot 6cot améucivayv omd molvuikpofrokéc Aowméelc. To
TOGOGTO TWV VOCNAEVOUEVOV OV OmokioTnkay Ue Pokthiplo Kotd v
mepiodo NG  perétg extyunnke oto 39,5%. To mocootd TtV
voonievopévov mov omowkiomnkov pe CRKP yopig va epgovicovv
holpwén Ntav  6,9%. Ta  xopaKTNPIOTIKA TOV  GUUUETEYOVIOV
Topovctalovial 6Tovg wivakeg 1-3.

Ta yopaKIPIOTIKE TOV appOOTOV KOTO TNV E160yOYN OV
LPEPOVY OTATIOTIKG CMUAVTIKA KOl TOPOVGLALOVTAL OVOAVTIKA GTOV
mivaka 1. H mponyovpevn ypfion kot 1M OWGPKEW  YOPNYNONG
CUYKEKPIUEVOV OVTIBLOTIK®OV, 1 OAPKELD TOV UNYOVIKOD OEPICUOV, KOl 1)
Tpaypoatomoinon  encuPoTik®V  SOIKOCIOV  NTOV  HE  OTOTIOTIKY

ONUAVTIKOTNTO, SIUPOPETIKA LETAED TOV GLYKPIVOLEV®OV OUAOMV Y10, TN
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Nivakag 1. Baowkd YopaKTNPLOTIKA TWV opPWOTWVY

KPRC (N=25) Nolpwén amo Opada xwplg
un MDR Baktrpla
P2 Baxtripla P# (N=39) P#
(N=18)
®UMo (dppev) 14 (56) 328 8 (44.4) .199 26 (66.7) 436
HAwia (xpovia) 62 (50,69)  .150 47 (32,62) 229 62 (40,76) 245
MaBoAoyLkol appwaoTtol 14 (56) .597 8 (44) 223 17 (43.6) 443
Aldyvwon elooywyng
ZAPn 3(12) .590 3(17) .683 3(8) .671
Neupoloyikn voéoog 4 (16) .201 1(5) 127 6 (15) 1.0
MNaykpeatitida 2(8) 223 0(0) 1.0 0(0) .149
ARDS 4 (16) 277 1(6) 380 2 (5) 1199
NeUpOXELPOUPYLKA VOCOG 5(20) .587 4(22) 1.0 12 (31) .397
Xelpoupyelo KOWLAG 3(12) 773 1(5) .628 4(10) 1.0
Tpavua 2 (8) .656 3(17) .634 4 (10) 1.0
AN 2(8) 225 5(28) .110 8 (21) 292
APACHE Il score 15(12,20)  .204 13 (10,19) .886 15(10,18)  .230
SOFA score 7 (4,8) .768 7 (6,9) 1.0 7 (5,9) 1.0
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NoonAsia og voooKopELO TOUG 6 (24) .157 1(5.6) .209 4 (10.3) .170
teleutaioug 3 pnveg

Eloaywyn amno to tuRua 15 (60) .355 7 (38.9) 223 18 (46.2) .315
Enelyévtwy Meplotatikwy

Zakxapwdng AlaBAtng 5(20.8) .156 2(11.1) .679 2 (5.1) .095
Xpovia MNveupovikn Nocog 2 (8.3) .665 3 (16.7) .636 6 (15.4) .699
Xpovia Kapdlohoyikr Nooog 7 (29.2) .570 4(22.2) 731 14 (35.9) .784
Xpovia vedplkr AVETIApKELD 2 (8.3) .320 0(0) .498 1(2.6) .552
Neupohoyikry Noéoog 9 (37.5) .108 4(22.2) .333 20 (51.3) 311
Xpovia Hratik Néoog 2 (8.3) .585 1(5.6) 1.0 192.6) .552
KakorBela 2(8.3) 401 2(11.1) 1.0 1(2.6) .552
AvoooQVETApKeLa 2 (8.3) .940 1(5.6) 1.0 3(7.7) 1.0

Ta otolyela mapovolalovral wg median (25%, 75% quartiles) i n (%); KPRC, Klebsiella pneumonia resistant to
carbapenems; MDR, multi drug resistant bacteria; APACHE, Acute Physiology and Chronic Health Evaluation;
SOFA, Sequential Organ Failure Assessment; ARDS, Acute respiratory distress syndrome; p”, cUykplon ety
Twv TPwv opadwv; p#, KPRC vs. pun MDR , KPRC vs. opdda xwpic Paktipla. AmoteAéopara

HLOVOTIOPOYOVTLKNG AVAAUONG.

dlepevvnon mopayoviov kvdvvov yio Aoipwén pe KPRC (mivaxec 2,3).
AcBeveig pe Aoluwén CRKP éhafav kopPamevépeg kot kolotiv yio
ueyoAvtepn ddpkela Kot KapPamevépee mo cvyva [odds ratio (OR) 95%,
confidence interval (CI)] [5,42 (1,25-23,49)]. mpwv and ™ poéAvven o€

obOyKplon pe Toug acbeveic tovouddwv eréyyov.(tivakag 3). AcBeveic e
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Nivakoag 2. KAViKA XOpOKTNPLOTIKA TWV opPWOTWV IPLV T Aoipwén

KPRC Nolpwén amnod Ouada xwpic
(N=25) un MDR Bakthpla
P2 Baktrpla p# (N=39) P#
(N=18)
Awapkelo MA (L€peg) 10 (5,19) .003 5(2,8) .005 7 (4,11) .021
XelpoupyLkn eméupoon 15 (60) .852 12 (66.7) .735 23 (59) 1.0
NapepBoatikeg dtadikaaoieg 6 (24) .044 1(5.6) .209 2(5.1) .048
KaBetnplaouog oupodoyou 1(4) .850 1(5.6) 1.0 1(2.6) 1.0
kbotng pLv tTn MEG
TpaxelooTtopia 7 (28) .403 2(11.1) .283 8(20.5) 1.0
KataotoAn 22 (88) .252 18 (100) .252 37 (95) 371
Xprion CVVHDF 4 (16) 781 2 (11.1) 1.0 4(10.3) 701
Awapkelo CVVHDF (pépeg) 0(0,0) .179 0(0,0) .396 0(0,0) 271
Koptikoeldn (mg 0(0,1) .936 0(0,0) 1.0 0(0,0) 1.0

udpokoptilovng/uépa)

Ta otolxeia mapouoidlovtal wg median (25%, 75% quartiles) i n (%), KPRC Klebsiella pneumonia resistant
to carbapenems, MDR multi drug resistant bacteria, MA Mnyavikog agplopog, MEO@ Movada Eviatikig
Oepaneiag, CVVHDF  Continuous veno-venous hemodialfiltration; EmepPatikéc  Stadlkaoieg
YOOTPOOKOTINGT, KOAOVOOKOTINGN 1 BpoyXookomnon, p cuykplon HeTafl Twv TpLwv opddwv,pt, KPRC vs.

un MDR, KPRC vs. Opadag xwpic Baktipla, amoTteAECUATA LOVOTIOPOYOVTIKAG OVAAUGCNG
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Nivakag 3. XopnynOeica avtiplotiky aywyn

KPRC Nolpwén amnod Opada xwplg
(N=25) pun MDR Baktrpla
P2 Baktnpla P# (N=39) P#
(N=18)

AvTIBLOTIKA TO 5(20) .336 2 (11.1) .680 3(7.7) .245

televtaio 3unvo
AVTIBLOTIKA KATA TN 24 (96) .022 14 (77.8) .144 38 (97.4) 1.0

voonAeia po
Aotpwéng
KapBameveueg 13 (52) .062 3(16.7) .026 15 (38.5) 313
Awdpkela (LEpEG) 3(0,11) .025 0(0,0) .021 0(0,6) 409
Avtipeudopovadikége 8 (32) 474 3(16.7) .309 12 (30.8) 1.0
TeVIKIAiveg
Awdpkela (LépeQ) 0(0,4) .265 0(0,0) .330 0(0,4) 1.0
KivoAoveg 7 (28) .403 2 (11.1) .263 8(20.5) .553
Awdpkela (HépeQ) 0(0,4) .154 0(0,0) .162 0(0,0) 1.0
Kedahoomopiveg 31 5(20) 217 6 (33.3) .480 16 (41) .105
VEVLAG
Awdpkela (LEpEQ) 0(0,0) .886 0(0,2) 1.0 0(0,2) 1.0
Kedahoomopiveg 4" 2(8) 341 0 (0) .502 1(2.6) .555
YEVLAG

Awdpkela (LEpEQ) 0(0,0) .228 0(0,0) 423 0(0,0) .395
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KoAtptkivn 14 (56) .028 7 (38.9) .358 9(23.1) .015

Aldpkela (LEpEQ) 2(0,13) .001 0(0,4) .022 0(0,0) .001
TLyEKUKALVN 5(20) 0.07 2(11.1) .680 1(2.6) 1.0
Aldpkela (Uépeg) 0(0,0) .096 0(0,0) .392 0(0,0) .108
AuwvoyAikooibeg 2(8) .934 2(11.1) 1.0 4 (10.3) 1.0
Awdpkela (Lépeg) 0(0,0) .560 0(0,0) 1.0 0(0,0) 1.0
Elomvedpevn 4 (16) .673 4(22) 1.0 5(13) 1.0
KOALULKIVN

KataAlnAn sumepky 15 (60) 0.38 16 (88) .046 NA NA

QVTLRLOTIKA aywyn

KataAnAn oplotikp 23 (92) .229 18 (100) .502 NA NA
OVTLBLOTIKA aywyn

Ta otoweia nmapouvolalovral wg median (25%, 75% quartiles) n n (%), KPRC, Klebsiella pneumonia
resistant to carbapenems; MDR, multi drug resistant bacteria, Kat@AAnAn pmelplky avtiBLloTikn
Beparmeia n xoprynon avtlBLlOTIKwY UE in vitro Spdon €vavtl Twv OTEAEXWV eVTOC 24 wpwv amo thv
£vapén tne Aoipwéng, KataAAnAn oplotik avtiBlotikn Oeparneio n xopAynon aviBlotikwy pe in vitro
Spdon £vavtl Twv oTeAeXwVv yla Touldylotov 48 wpeg, pA, olykplon HEeTaél TwV TpLWV opadwy; p#,

KPRC vs. un MDR, KPRC vs. Xwpig¢ Baktrpla, AMOTEAECUATA LOVOTIAPAYOVTIKAG AVAAUCNG
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Nivakag 4. XapaKTtnpLoTika emwviwy Kot un otn MEO

Ermuilwvreg Mn emu{wvteg
(N=49) (N=33) P

@UAho (Gppev) 31(63.3) 23 (69.7) .638
HAwia (xpovia) 55 (36,37) 62 (52,73) .023
MaBoAoyLkoi dppwaoTtol 18 (36.7) 21 (63.6) .024
APACHE Il score 14 (10,19) 15 (13,18) .710
SOFA score 7 (5-8) 7 (5,9) 21
Takxopwdng AtaBntng 3(6.1) 6 (18.8) 144
Xpovia Mvevpovikn Nooog 5(10.2) 6 (18.8) .328
Xpovia Kapbdlohoyikr) Nécog 15 (30.6) 10(31.1) .571
AMa 25 (51) 14 (42) 546
AVOOOQVETIApPKELQ 1(2) 5(15.6) .033
Napeppotikég SL06LIKAOLES 2(4.1) 7(21.2) .027
KatdAANAn gumelpikn aviPLotikn 14 (70) 17 (73.9) .521
aywyn

KatdAANAn opLoTikr avtlBLloTikn 19 (95) 22 (95.7) .720
aywyn

JuvoALkn Tapapovr otn MEO 12 (7,23) 14 (9,28) .230

(HEPEG)
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JuvoAikn Stapketa MA (pépeg) 9 (4,16) 14 (9-28) .007

KataotoAr cUvoho(uépecg) 4 (2,10) 9(5,15) .009

KPRC infection 10 (20.4) 15 (45.5) .027

Ta otolyela mapouaotalovrtol wg median (25%, 75% quartiles) n n (%), KPRC,
Klebsiella pneumonia resistant to carbapenems, AMa otn voonpdétnTa
MepAAUBAVOUV OLUATOAOYLIK VOO0, XpOvia VEDPLK KOL NTOTLKA OVETIAPKELQ,
KatdAAnAn eunelpikn avtiplotikr Beparmeia n xopriynon OvtBLOTIKWY WE in vitro
6paon €vavtl Twv OTEAEXWV &vto¢ 24 wpwv amd tnv évapén tng Aolpwéng,
KataAlnAn oplotiki avtiBlotik Bepaneio n xopnynon avilBlOTIKWY HE in vitro
6paon évavtl Twv oTteAeXwv ylo Touldylotov 48 wpeg, MEO® Movada Evratikng
Oepamneiog, APACHE, Acute Physiology and Chronic Health Evaluation, SOFA,
Sequential Organ Failure Assessment, MA MnxavikoG aeplopoc, AmoteAéopota

oo LOVOTIaPayOoVTLK avaAuon.

Moiuwén CRKP élofav kolotivn ovyvotepa [4,24 (1,43-12,56)] xon yia
pueyaAvtepn dlapkeln (MUEPEC) o€ cLYKPION UE TOLG aoOevelg mov Oev
napovciocay tekunpropévn Aoipwén (Ilivaxog 3). Emmiéov, acbeveig pe
CRKP &iyav Adfet unyovikd aepiopd yioo LeYoAOTEPES TEPLOOOVE TPV QIO
NV aToUOVOGT] TOV Ta0oYOVOoL GE GUYKPIo UE TIC GAAEC dVO OUAdES, Kot
vrofAnOnkav cvyvotepa o encpfartikés dwokaoieg (mivakag 2). H un
KATOANAN eumelpikt| Oepameion cuoyeTioTKE MO CLYVA e HOALVOT| UE
CRKP (wivaxoag 3). H moAvmapayovtikn avdivon avédeiEe ot 1 d1dpkeio
YOPNYNONG TG KOoMoTiviig Mrtav o UOVOG aveEdpTntog mopayovTog
Kwovvov yio CRKP doipwén. [OR (95% CI)] [1,15 (1,02-1,31)] ava
nuepa xopfiynong (P = 0,025).
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Nivakag 5. AlapkeLla napapovhg otn MEG, 8avatog, MnNXovikog agpLOUOC Kol KOATOLOTOAR OTLG

SLadopeg opASEC APPWOTWV

KPRC Notlpwén amno Ouada ywplc
(N=25) un MDR Baktrpla
P BaktApLa P# (N=39) P#
(N=18)
Awdpkelo MEO (Mé£peg) 24 (15,32) <.001 20(9,32) .433 9 (6,13) <.001
Odvartog 15 (60) 022 8 (44.4) 365 10 (25.6) .009
MRNXOVIKOG QEPLOUOG 20 (9,31) <.001 18 (9,25) .435 7 (4,11) <.001
Slapkela (LEPEC)
KataotoAn diapkela 8(2,18) .003 9 (5,15) 967 4(2,8) .003
(HEpPEC))

Ta otoweila mapoucialovial wg median (25%, 75% quartiles) n n (%), KPRC Klebsiella pneumonia

resistant to carbapenems, MDR multi drug resistant bacteria, MEO, Movada Evtatikn¢ Oepaneiag, p?,

olykplon petafd TPV opddwv, p#, KPRC vs. un MDR kot KPRC vs. Oupadag xwpic Pakxtiplo,

ATMOTEAECUOTA LOVOTIOPAYOVTIKAG AVAAUCNG

Acbeveic ne CRKP og ovykpion pe tovg acbevelic mov dev

napovciacay Aolumén eiyav peyordtepn oldpkelo voonieiog ot ME®,

ueyolvtepn Ovnowodmra [4,35 (1,5-12,7)], kot ovvolikr didpkelo

UNYOVIKNG VTOGTAPIENG TNG OVOTVONG Kot KOTaoToANg (mivakoag 4). Ot

eml®VteG o€ OGUYKPION HE TOLG Un emlovteg iyov vedtepn mAkia

(mivaxoc 5), éhafov unyavikd oepiopud Kol KOTOGTOAN Yo, UIKpOTEPY

duapreto kot vToPANONKaY Aydtepo cuyva emepPatikég dadikaoieg [0,16

(0,03-0,8)]. H attia elcaymyng toug NTay cuyvotepa AOY® YEPOVPYIKNG
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artioroyiog [0,33 (0,13-0,8)] kot moapovcioce Arydtepo cuyvd Aoiumwén
CRKP [3.25 (1.2-8.6)]. H moAvmapayovtikn avaivon £0ei&e 0TL | nAkio
(étn) [1.048 (1.006-1.093)] (P = 0.023) kot 1 avocoavendpkelo, [25,22
(1,94-327,19)] (P = 0,014) Atov aveaptnTol TPOYVOOTIKOL TapAYOVTEG
Bvnowotrog otnv ME®.

71

Institutional Repository - Library & Information Centre - University of Thessaly
21/09/2024 03:16:13 EEST - 18.119.162.100



XYZHTHXH

XV Topodca UEAETH, ETOIOEAUE VO, TPOGOIOPIGOVIE KAIVIKOVG
TAPAYOVTEG KIVOUVOL YL TO TPMTO €MEGOd0 polvvone pe CRKP o
ME®. Ta evpiuatd pag Oelyvouv OTL 1 GLYKEKPUEVN Aoinmén
CUCYETIOTNKE UE  TPOMNYOLUEVN] ¥pMomn  aviiPlotikov, Onwg ot
KapPamevéneg Ko, Kvplwg, 1M KOAGTiVI. AmWO MV LAAPYOLGA
BBAoypapio dev mpoékvnte oyxéon petacy Aoipméng amdé KPRC ko
ypnons koMotivng. EmmAéov mapdyovteg Kivohvou amotelovv ot O14popeg
enepPatikés dradikacieg oTic omoiec vwoPANONKAY 01 AppGTOL KABMG Kot
TN OBPKE TOV UNYOVIKOD OEPIGUOV TPV TN AOIH®EN. ATO ovth TNV
dmoyn, n HeAétn delyvel OTL avayKaio LETPA YOl TOV TEPLOPIGUO TNG lvat
N V10BETNON TOAMTIKOV EAEYYOV OTN YPNONG AVIIPLOTIKOV e GTOYO TNV
amoPLYN VIEPPOAIKNC Kol AOKOTNG YPNONG TOLG, Wiaitepa de oe OTL
aQopd TN YPHON KOAMGTIVIG.

Ta dedopéva oYeTiKd pe TOLG TAPEYOVTEC KIVOUVOL Y10 AOTU®EN
and CRKP edwd ot ME® eivar mepropiouéva. Ta mepiocdtepo amod
avtd &yovv TPoéABel oamd pelkTovg TANOLOUOVS APPDOOTOV  TOV
voonievovior 6e MEO® kot moboloyikd 1 YEPOVPYIKE TUNUOTO TOV
voookoueiov. Ta mocootd TV appd®oTOvV KAOe Koatnyopiag Oev
Eexabapilovtat, Kot dev vVIdpyovy Eexwplotd amoteAéouata Yoo TNV Kabe
opdda. ‘Evo emmA&ov PHEIOVEKTNUO TOV DTOPYOVIOV UEAETMOV ATOTEAEL TO
yeyovog Ot givon kotd KOp1o Adyo avadpokés. Avtd pmopel va e10dyel
TPOPANUOTO GTNV EPUNVEID TOV OTOTEAEGUATOV, WO10iTEPA GTN OdyvmOoN
™G AOTHMENG Kot TO SY®PIGUO TNG OO TOV OMOIKIGUO GE TEPLOYES TOV
OOUOTOG OV OV EIVOL PLGIOAOYIKA GTEIPES OTMG TO OLPOTOUTIKO KOl TO
OVOTTVEVGTIKO GUGTNUA. ATTO TNV ATOWYN OVTH), OPIOTIKO GUUTEPACLLOL Y10,
TOVG TOPAYOVTIEC KIVOUVOL o€ Papémg mAcKOovVieg eivar SVOKOAO va

eCayxfobv amd OSwbéowa otoreia. Me Pdon v €pevva poag ot
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BipAoypapio n mopovoa peAETN €ivol 1) TPMTN TPOOTTIKY] LEAETN YL TO
OUYKEKPIUEVO OVTIKEILEVO Kot UTOPEL Vo TOpEYXEL YPNOULL OEOOUEVD, GTNV
EQOPLOYT OTOTEAEGLATIKMV TOALTIKAOV EAEYYOV TOV AOYUDEEDV.

Bpnikape pia ocvoyétion petald g Aoipméng CRKP kot g
wponyovuevng xpnong avtifotikov. Mia  tétola  oyéon  NTAV
AVOUEVOLEVT] KAOMC KOl GE TPONYOVUEVES HUEAETEG AVTO £xEl damoT®OEL
[186-190]. Ta avtiprotikd umopovv vo e&oloBpedoovy ta gvaicOnta oe
aLTA LKPOPLa omtdte Kot N emepyOuevn Aoipumén va mpaypatorombel pe
ta avhekTikd pkpoPia ota avtiPlotikd mov yopnyndnkay Ko kotdeepov
va emPioocovy. H yprion Aouwdv tov kapPamevepmy dev Ba ennpedcet to
pikpofra mov givor avBekTiKd og aTEG dpa Ko 1 peAdovTikny poAvvon Ba
emrevyfel and 1o avlextikd oe avtég. Ta amoteléopato g TOPovGAS
UEAETNG €lval GLVETN UE OMOTEAECUOTO TPONYOVUEVOV UEAETMV. KOOMG
Kol OKNG MOG avOdPOUIKNG UEAETNG otV omoio OamoTOinKe mwg
acBevelc pe CRKP Aoipwén élaPav ocvyvotepa (87% évavtt 40%, P =
0,003) ot yuo peyordtepeg meprodovg (Muépeg) (8,8 (1,8) évavtt 1,75
(0,6), P <0,001) xopPamevépeg [191].

Emn\éov, Owmotdoopue OTL 1 KOAoTiviy) amotedel mapdyovio
Kivdovov Aoipméng pe CRKP kot pdiota n didpkela yopnynong g
amoTeELEL TO LOVO OVEEAPTNTO TPOYVOGTIKO TAPAYOVTO KIvOUVoL. Ao TV
WG TOPO YVAOON UG aLT 1 oxEomn 0ev €xel aAlov avopepOel. H koMotivn
elvar éva moAd avtiPlotikd, SvvnTikd ToEIKO GTOVE VEQEPOVS OV EYEL
ypnoomonBel OA0 Ko TEPIGGOTEPO KATA T TEAELTAIN YPOVIO, AOY® TNG
eueavione Gram-oapvntikav moivavlektikov moaboyovov. H cvoyétion
peta&y koMotivng ko CRKP Aoiuwéng aneikovilel 1o ad€E000 6To omoio
Bprokopaote: po Aolpwén amd pikpoPlo avlextikd ot KopPameveEpeg
gvaicOnto OUmMC otV KoAoTivi emdyeTanl amd TNV TPOTYOOUEV] YPNoN
evog avtiplotikov mov amotedel kol pio omd TG eAdyloTeS BepamenTIKEg
emAoyéc. H yopnynon Aouwrdv g ‘Abong’ emdyer v €mAoyn
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vrepraboydvov onwg 1 CRKP. Eivar emropévmg mbavo 6t n avavouevn
YPNON AVTIPLOTIKOV PE €va €Vpl QACLO KOTA TOV apvnTIKOV Kotd Gram
pikpoBimv mpoodevTiKd vo Tpomomolel T WKpPoPloAoyikt] yAwpida T®v
acBevav vEp TV mToAv-avlektikaov. EmmAéov, Alya ivon yvootd yio
QAPUOKO-KIVITIKT] KOl  QAPUOKO-OUVOUIK TNG KOMOTIVIIG  GTOVG
dtdpopovg 1otovg [192, 193]. EmmAéov, m yopiynom KOAIGTIVIIG ®G
KatdAANAN Oepameio pe Pdaon v in Vitro evoicHnocic O6nmc ot
mpocoopiletal ota avTiflOYpapd OEV CLOYETIOTNKE HE PeATiopévm
emPiowon ocopupova pe mponyovueves ueréteg [186]. Av cuvdvactovv ot
TOPATAVED OMICTOGE, TPOKVATEL OO TN UEAET] MG £va aKOUn
EVOLLPEPOV GLUTEPAGHLO. TTOV OPOPA TO KATA TOGOV 1] KOAGTIVI amotelel
ATOTELEGLATIKO OvTIPLOTIKO EvavTl TV avOeKTIKOV piKpoBiov akoun Kt
av avtd givarl evaicOnta oe avt.

Yno 10 mpiopo TOV TOPIGUATOV OVTOV TPEMEL VO EIHOCTE
TPOGEKTIKOL KOTO TNV EUMEIPIKN KOl TOPATETAUEVT YPNOTN KOAGTIVNG,
E0IKA OTAV VILAPYOVYV AALOL SUVNTIKOL TOPAYOVTEG TTOV TTPOOIBETOVY GE
Moipmén pe CRKP. EmmAéov, n uelétn pog aueiopntel mm ypnopotnto
TOMTIK®OV  €KAEKTIKNG omooteipwong (Selective  Decontamination).
Yymuota tov mepthapBdvoov Ty KOMoTivn avdpeco ce GAAOLG ovTi-
uikpofrokote eivar dtadedopévn. Me dedopévo OTL 6TV KMVIKT Lo gV
YPNOUWOTOIOVUE TETOLEG OTPOTNYIKEG TEPLOPICUOD TOL  KPOPLoKov
@OpTiov dev UTOPOVUE VA TOPACYOVUE GTOLKEID Yoo TNV EMOPOGT TOVC.
Opeilovpe ThvTmg vo eipaote eEPeTIKE TPOGEKTIKOL GT ¥PNOT TOVS LUE
Bdon ta mopandve otoyeio. ITapdia avtd, vrootnpilovie oTPATYIKEG
ATOKAMUAKOONG OTN ¥PNON TOV avIBOTIKOV OV KOl LITAPYOVY aKOUN
Bépata mpog diepedvnon [194-198]. Mekétec yio ) PEATIOT O1APKELD TNG
yopnynong koaotivig kobdg kot g voBEToNG TPOYPOUUAT®V
ATOKAUAK®GONG UTOPOVV Vo BEATIOCOVV TN ¥pNoN TOV avTPOTIKOV GE

ME® mpoxeévov va vmoywpnoet n mieon mov odnyel oe avEnuévn
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pikpoPloxn oavtiotaon. Xiyovpa, ypnyopes péBodor yia  Odyvmon
apvntikov Kotd Gram pikpoPiov 0o pumopovcav vo Ponbncovv octo
oLYKEKPIEVO TEdT0, Kat o €d1ka yioo Tnv CRKP [199, 200].

Ymmv mapovco €£pevva, VANPEE E€MioNG GLGYETION UETOED 1TNG
hoipwéng CRKP kot g O1bpKelag tov unyovikod oePIGUOD TPV TN
rotpwén. O unyovikog aepopog eivarl o Oepamevtikny) emA0yn cvyvd
aropoitnt Y v emPioon tov Bapéng Tacydvimv. XNV KPtikn voco
oyetiCetan pe ) PapdnTd NG, EVO 1 010pKELL TOL Umopel va OewpnBel wg
deiktng ¢ «katdotoong [201]. TIponyodueveg perétec  €youvv
vroypappicet ) ocvoyétion petaEd CRKP Aoipwéng ko Bapdtntag g
vooov [174, 202]. Epunvevovtag T cLGYETION WTOPOVUE VO TOVUE TMS M
EQOPUOYN TOL UNYOVIKOU OEPIGHOV  mePAapPdvel Oladikociec mov
SLOKOTTOVY T PUGIOAOYIKT GLLVOL TOL OPYOVIGLLOD GTIC OLEPOPOPES 000VC,
evod ovvnbwg amoitel KATAGTOAN, TOPEYOVTEC TOV EVLVOOVV TNV OVATTLEN
VOGOKOUELNKOV Aoméewv [203].

To yeyovog 611 1 CRKP Loipumén elvarl emiong cuvdedeuévn Le
oVYVOTNTO TOV ETEUPATIKOV O1UOIKOGLDV, LE TNV KOTAGTOAN KOl LE TNV
TOPATETAUEVT] VOO AElD cLUE®VEL pe TV Tapomdve vedbeon. H poakpd
voonieio pmopet va mpodiabécel oe peyordtepo Pabud yio anokicpd pe
oteléyn CRKP [204, 205]ond acbevi) oe acbevi. Avetoyme, n Topodoa
LEAETT eV €xel e€eTAOEL UNYOVIGLLOVE OTOTKIGLO.

>mv mopovoo HEAETN, ot acbevelc mov mapovciacav CRKP
Molpwén om MEO® eiyov  avénuévn  Bvnoomro, ypedotnKoy
HEYOADTEPN  OUAPKELD  UNYOVIKOD OEPICUOV KOl KOTOUGTOANG, Ko
TOPEUEIVAY YIO0L UEYOADTEPO YPOVIKO OSLAGTNUO VOGNAELOUEVOL LLE TOLG
acBevelg v opddmv eA&yyov. Avadpouikég peréteg empPefoardvouvy ta
TOPOATAVED ELPNUOTO, TOPEXOVTIOS CTOLXEID OTL N GLYKEKPIUEVT AoTUmEN
oyetiCetan pe avénuévn voonpotnta kat Bvnodtra [186, 191, 202, 206,

207]. TtV mpoomTIK) Mo HEAETN, TTaPd TO YEYOVOG TG Ol OUASES TV
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acBevov Mtav ovykpiowes ¢ mpog v MAKia, T Papdnro g
acBévelag 6mmg avtn avikatontpiletor oto APACHE score, kot v autio
€10000V, 0 PO TOV APPOCTOV NTAV GYETIKA WKPOG Yo TNV eEaymyn
oploTik®V ovumepacudtov. Ilpénel va vroypappicoope OtL 1 Aoipwén
av&dvel GTOTIOTIKA ONUAVTIKA TN Ovnodtnta. 6T LOVOTOPOYOVTIKT
aviAvon Oev QTAVEL GE EMIMEDO OTATIGTIKNG ONUOVTIKOTNTOS GTNV
nolvmapayovtikr. Katd ovvémeio n CRKP Aoipuwén dev  amotelel
aveEdptnto  moapdyovta, mov  emmpedler  Ovnowdmmta TV
voonievopévav 6e ME®. Mia gbAoyn e&nynon yio avtd pmopel va givat
OTL 0 HIKPOC aplfuoc TV aclevdv Tov GLUTEPIMNPONKAV TN HEALTY.
Emniéov, m Ovnowodmta om MEO egivor omotéhecpo  mOAADV
napayoviov. IToAlol and avtodg umopet va punv €xovv agloroyndei otnyv
napovca peAétn. ‘Etol, n ovoyétion petafd Ovnowdmtag kor CRKP
hoipmwéng umopel va £yl GLGKOTIGTEL.

SVUTEPOUCLATIKE, TO EVPNLATA LOG TOPEYOVY EVOEIEEIC TTMOC 1 YPTION
avTIPloTikav, Kot 101¢ N mwopateTauévn ypnon Koaostivig, sivor évag
aveapTNTOg TPOYVOOTIKOG Tapdyovtag yia tn poivvon ue CRKP. Amo
™V dmoyn autr, N Topovoa HEAETN Oeiyvel OTL 1| OpOOAOYIKY] YPHON TOV
avTIBOTIKGOV EVOVTIOV TV KATA apvnTiKdv kotd Gram, Baxtnpiov tpémet
Vo amoTeAEl UEPOG TNG CTPATNYIKNG vl amapaitnTa Yo TOV TEPLOPICUO

™G e€dmlmong ™¢ Aoiuméng amd CRKP ot ME®.
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Objective. To identify risk factors for the first episode of Klebsiella Pneumonia resistant to carbapenems (KPRC) infection in
critically ill patients. Design, Setting, and Methods. This prospective cohort study was conducted in a 12-bed general Intensive
Care Unit (ICU) in a University Hospital on ICU patients who required mechanical ventilation (MV) for >48 hours during a
12-month period. Clinical and microbiologic data were studied. Characteristics of KPRC patients were compared with those of
critically ill patients who presented nonmultidrug resistant (MDR) bacterial infections or no documented infection at all. Results.
Twenty-five patients presented KPRC infection, 18 presented non-MDR bacterial infection, and 39 patients presented no infection.
Compared to patients without documented infection or infected by non MDR bacteria, patients with KPRC infection had received
more frequently or for longer duration antibiotics against Gram-negative bacteria (carbapenems, colistin P < 0.05). Duration of
colistin administration prior to KPRC isolation was independently associated with increased frequency of KPRC infection (odds
ratio, 1.156 per day; 95% confidence interval, 1.010 to 1.312; P = 0.025). KPRC patients stayed longer in the ICU and received
mechanical ventilation and sedation for longer periods and presented increased mortality (P < 0.05). Conclusion. KPRC infection
is an emerging problem which might be more common in patients with previous use of antibiotics and especially colistin.

1. Introduction

The management of multidrug resistant (MDR) bacterial
infections in the Intensive Care Unit (ICU) is a challenging
issue for both physicians and infection control teams. In the
United States, Gram-negative bacteria (GNB) account for
about 70% of these types of infections in the ICU setting [1]
and are associated with significant morbidity and mortality
[2]. Atthe same time, GNB resistance to antibiotics is growing
over the years and has become an emerging concern in critical
care [3] since the antimicrobial options are very restricted [4].

Klebsiella pneumoniae resistant to carbapenems (KPRC)
infection is one of the most threatening GNB [5] and
unfortunately is rapidly spreading between countries [6-11].
Despite these challenges, there is only a few evidence-based
data regarding the risk factors associated with increased
frequency of KPRC infection.

In the present prospective study, we aimed to identify
possible risk factors for KPRC infection in the critical care
setting. These assessments might be crucial in implementing
efficient infection control measures to limit the spread of
these pathogens and to develop effective strategies for pre-
vention.

2. Patients and Methods

This prospective cohort study was conducted in a 12-bed
ICU in the University Hospital of Larissa, Thessaly, during a
12-month period, between 2011 and 2012. Inclusion criteria
were (a) admission in the ICU for medical or surgical
causes and (b) intubation and mechanical ventilation for
>48 hours. Exclusion criteria were (a) age <18 years old, (b)
pregnancy, (c) ICU readmission, (c) other MDR infections,
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and (d) multiple bacterial infections. The first episode of
KPRC infection was accounted. Patients with KPRC infection
were compared with patients who were ventilated >48h
and presented either non-MDR bacterial infection or no
infection at all. Institutional review board approved the study
that was conducted in accordance with current institutional
regulations.

2.1. Outcome. Identification of risk factors for the first
episode of KPRC infection in ICU was the primary outcome
in this study.

2.2. Definitions. KPRC was defined according to the revised
Minimum Inhibitory Concentration (MIC) breakpoints as
previously described [12]. KPRC infection was defined as
clinical manifestation of infection which was microbiolog-
ically confirmed by isolation of KPRC in cultured mate-
rial. Definition of ventilator associated pneumonia (VAP)
included the presence of new or progressive radiographic
infiltrate associated with two of the three following criteria:
(1) temperature >38.5°C or <36.5°C, (2) leukocyte count
>10000/uL or <1500/uL, and (3) purulent tracheal aspirate. In
addition, a positive tracheal aspirate in quantitative cultures
(210° cfu/mL) or a positive bronchoalveolar lavage culture
(>10* cfu/mL) was required to confirm the diagnosis. Blood
stream infection and catheter associated urinary tract infec-
tion were defined according to Center of Disease Control
(CDC) criteria [13, 14]. Isolation of KPRC in biological
samples without criteria for clinical infection was considered
as colonization. We considered as immunocompromised
any patient who was transplanted or received immunosup-
pressive agents, including corticosteroids. Tracheal aspirate
or other type of cultures were quantitative except blood
cultures. We considered non-MDR bacteria strains suscep-
tible to the next three antibiotic categories: third generation
cephalosporins, antipseudomonal penicillins and quinolones
[15]. Previous hospitalization was defined as admission to
hospital or other health care facilities for >48h during
the last three months. Appropriate empirical antimicrobial
treatment referred to administration at least one of in vitro
active antimicrobials against the study isolates within 24 hrs
from infection onset. Appropriate definitive treatment was
considered as the administration of in vitro active antibiotics
for at least 48 hrs [16].

2.3. Clinical Assessment. For all study patients, the following
characteristics were prospectively recorded: age, sex, illness
severity based on Acute Physiology and Chronic Health
Evaluation Score II (APACHE II), Sequential Organ Failure
Assessment (SOFA) score at admission, type of admission
(transfer to the ICU from a ward/emergency department),
history of hospitalization during the last 3 months before cur-
rent admission, history of invasive procedures (gastroscopy,
colonoscopy, or bronchoscopy) or surgery, medical history,
history of antibiotic use and type and duration of antibiotics
used, and corticosteroid treatment during ICU stay. For
survivors and nonsurvivors, several characteristics that might
affect mortality were recorded: age, sex, severity of illness,
comorbidities, invasive procedures, appropriate antibiotic
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treatment, total duration of mechanical ventilation (MV) and
sedation, and KPRC infection.

2.4. Microbiology. Identification and susceptibility testing of
K. pneumoniae blood isolates were performed by the Vitek
2 automated system (bioMerieux, Marcy I' Etoile, France).
Phenotypic screening for carbapenemases was performed for
all isolates exhibiting reduced susceptibility to carbapenems
(MIC>1ug/mL) by using the modified Hodge test and the
combined disk tests using carbapenems with and without
EDTA or boronic acid [17, 18].

2.5. Management of Infection and Infection Control Policy.
Nature and duration of treatment for each infection were
at physicians’ discretion. Infection control policy included
isolation techniques in patients with MDR bacteria and con-
tinuous surveillance of nosocomial infections. Sedation and
ventilator weaning procedures were standard throughout the
whole study period; the common policy for sedation in our
unit includes mainly remifentanil/propofol/midazolam, and
sedation regimens were at physicians’ discretion throughout
the study. Our unit practices the respiratory bundle suggested
by the CDC [19] unless contraindicated. Oral decontamina-
tion was performed daily with the use of chlorhexidine, while
prophylactic local antibiotics as part of Selective Oropharyn-
geal or Selective Digestive Decontamination (SDD) was not
applied. Surveillance cultures (nasal, oral, rectal, and tracheal
aspirate) were performed routinely on admission and once
weekly. Blood counts and biochemical measurements were
performed daily.

2.6. Statistical Analysis. Results are presented as frequency
(%) for qualitative variables or median (25th and 75th quar-
tiles) for quantitative variables. Normality of data distribution
was assessed by Kolmogorov Smirnov test. Qualitative vari-
ables were compared using Chi-square test or Fisher’s exact
test where appropriate; quantitative variables were compared
by one way ANOVA (Bonferroni post hoc test). Multivariate
analyses were performed to determine variables associated
with KPRC infection or mortality. Only those variables
which were significantly associated with KPRC infection
or mortality in the univariate analysis were entered in the
stepwise logistic regression models. For KPRC infection,
analysis was performed between two groups (patients with
KPRC and all other patients); colistin duration, MV, invasive
procedures were assessed as risk factors for KPRC infection.
Exposure to potential risk factors was taken into account
only before diagnosis of KPRC infection. Patients with
KPRC colonization were not included in analysis. Mortality
analysis was performed between two groups (survivors and
nonsurvivors); age, invasive procedures, total duration of
sedation and MV, medical cause of admission, and KPRC
infection were assessed as risk factors. SPSS software (SPSS
17.0, Chicago, IL) was used for data analysis.

3. Results

A total of 280 patients were studied (Figure 1). There were 25
(8.9%) cases of KPRC infection which included 16 (65.4%)
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280 ICU admissions

82 patients met inclusion criteria

198 were excluded:

mechanically ventilated <48 hours, n = 129
ICU readmissions, n = 14

other than KPRC MDR infections, n = 32

repeated ICU infections with different bacteria, n = 23

25 patients with
KPRC infection

18 patients with
non-MDR infection

39 patients with
no infection

FIGURE 1: Flow chart of the study.

bloodstream infections, 6 (23%) respiratory infections, 2
(77%) urinary tract infections, and 1 (3.8%) central ner-
vous system (CNS) infection. The 18 non-MDR bacterial
infection cases included 2 cases with Escherichia coli, 5
cases with Methicilline Sensitive Staphylococcus aureus, 1 case
with Staphylococcus epidermidis, 1 case with Streptococcus
pneumoniae, 2 cases with Klebsiella pneumonia, 2 cases with
Enterococcus faecalis, 2 cases with Pseudomonas aeruginosa, 1
case with Enterobacter cloacae, 1 case with Proteus mirabilis,
and 1 case with Serratia marcescens. KPRC was isolated
at mean (SE) 13.1 (1.9) ICU days and non-MDR bacteria
at 6.78 (1.756) ICU days. From the other 55 patients who
presented infections with MDR pathogens other than KPRC,
32 were infected with Acinetobacter baumannii and the
rest had multibacterial infections. The percentage of the
uninfected patients which were colonized with bacteria in the
study period was estimated up to 39.5%; the percentage of
uninfected patients with KPRC colonization was up to 6.9%.
Characteristics of participants are presented in Tables 1-3.

3.1.  Risk Factors for KPRC Infection. Baseline character-
istics between groups are not significantly different and
are presented in Tablel. Prior use and the duration of
administration of specific antibiotics, the duration of MV, and
the performance of invasive procedures were significantly
associated with KPRC infection (Tables 2 and 3). Patients
with KPRC infection received carbapenems and colistin for
longer duration and carbapenems more frequently (odds
ratio (OR) 95%; confidence interval (CI) 5.42 (1.25-23.49))
prior to infection compared to patients who presented non-
MDR infection (Table 3). Patients with KPRC infection
received colistin more frequently (4.24 (1.43-12.56)) and for
longer period (days) compared to patients who presented no

documented infection (Table 3). In addition, KPRC patients
had received MV for longer periods before pathogen isolation
compared to the other two groups, and they underwent
more frequently invasive procedures (Table 2). Inappropriate
empirical treatment was associated more frequently with
KPRC infection (Table 3).

Multivariate analysis revealed that colistin duration of
administration was an independent risk factor for KPRC
infection (OR (95%CI) 1.15 (1.02-1.31) per day of administra-
tion) (P = 0.025).

3.2. Mortality and Morbidity Indices in Patients with KPRC
Infection. KPRC patients in comparison with patients who
presented no documented infection had longer ICU stay,
mortality (4.35 (1.5-12.7)), and total duration of mechanical
ventilation and sedation (Table 4). Survivors compared to
non-survivors had younger age (Table 5), received MV or
sedation for shorter duration and underwent less frequently
invasive procedures (0.16 (0.03-0.8)) while they were more
likely admitted due to surgical and nonmedical causes
(0.33(0.13-0.8)) and presented less frequently KPRC infec-
tion (3.25 (1.2-8.6)).

Multivariate analysis showed that age (years)
(1.048 (1.006-1.093)) (P = 0.023) and immunodeficiency
(25.22 (1.94-32719)) (P = 0.014) were independent risk
factors for ICU mortality.

4, Discussion

In the present study, we aimed to identify clinical risk factors
for the first episode of KPRC infection in ICU. Our findings
suggest that KPRC infection was associated with the prior use
of antibiotics, in particular carbapenems and most notably
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TABLE 1: Baseline characteristics of participants.

Non-MDR bacterial

(1{]<P:R2C5 : p* 2 Ill\feitil(g; p* No b(a;]te:rlggg)roup p*
Sex (male) 14 (56) 0.328 8(44.4) 0.199 26 (66.7) 0.436
Age (years) 62 (50, 69) 0.150 47 (32, 62) 0.229 62 (40, 76) 0.245
Medical patients 14 (56) 0597 8 (44) 0.223 17 (43.6) 0.443
Diagnosis during admission
Sepsis 3(12) 0.590 3(17) 0.683 3(8) 0.671
Neurological disease 4 (16) 0.201 1(5) 0.127 6 (15) 1.0
Pancreatitis 2(8) 0.223 0(0) 1.0 0(0) 0.149
ARDS 4 (16) 0.277 1(6) 0.380 2(5) 0.199
Neurosurgical disease 5 (20) 0.587 4(22) 1.0 12 (31) 0.397
Abdominal surgery 3(12) 0.773 1(5) 0.628 4 (10) 1.0
Trauma patients 2(8) 0.656 3(17) 0.634 4 (10) 1.0
Other 2(8) 0.225 5(28) 0.110 8 (21) 0.292
APACHE I score 15 (12, 20) 0.204 13 (10, 19) 0.886 15 (10, 18) 0.230
SOFA score 7 (4, 8) 0.768 7 (6,9) 1.0 7 (5,9) 1.0
Hospitalization in the last 3 months 6 (24) 0.157 1(5.6) 0.209 4(10.3) 0.170
Admission from emergency department 15 (60) 0.355 7 (38.9) 0.223 18 (46.2) 0.315
Diabetes mellitus 5(20.8) 0.156 2 (1L1) 0.679 2(5.1) 0.095
Chronic lung disease 2(8.3) 0.665 3(16.7) 0.636 6 (15.4) 0.699
Chronic heart disease 7(29.2) 0.570 4(22.2) 0.731 14 (35.9) 0.784
Chronic renal failure 2(8.3) 0.320 0 (0) 0.498 1(2.6) 0.552
Neurological disease 9 (37.5) 0.108 4(22.2) 0.333 20 (51.3) 0.311
Chronic liver disease 2(8.3) 0.585 1(5.6) 1.0 1(92.6) 0.552
Malignancy 2(8.3) 0.401 2(111) 1.0 1(2.6) 0.552
Immunodeficiency 2(8.3) 0.940 1(5.6) 1.0 3(7.7) L0

Data are presented as median (25% and 75% quartiles) or 7 (%); KPRC: Klebsiella pneumonia resistant to carbapenems; MDR: multidrug resistant bacteria;
APACHE: Acute Physiology and Chronic Health Evaluation; SOFA: Sequential Organ Failure Assessment; ARDS: Acute respiratory distress syndrome; P*:
comparison between three groups; P*: KPRC versus non-MDR group, KPRC versus no bacteria group. Results are by univariate analysis.

TaBLE 2: Clinical characteristics of participants in the ICU before KPRC or non-MDR infection.

KPRC * Non li\/rIlIf)elclt})Oarfterial pt No bacteria group #
(N =25) (N = 18) (N =39)

MYV duration (days) 10 (5,19) 0.003 5(2,8) 0.005 7 (4,11) 0.021
Surgical operation 15 (60) 0.852 12 (66.7) 0.735 23 (59) 1.0
Invasive procedures 6 (24) 0.044 1(5.6) 0.209 2(5.1) 0.048
Catheterization of urinary bladder prior ICU admission 1(4) 0.850 1(5.6) 1.0 1(2.6) 1.0
Tracheotomy 7 (28) 0.403 2 (11.1) 0.283 8(20.5) 1.0
Sedation 22(88) 0252 18 (100) 0.252 37 (95) 0371
CVVHDF use 4(16) 0.781 2(111) 1.0 4(103) 0.701
CVVHDF duration (days) 0(0,0) 0179 0(0,0) 0.396 0 (0, 0) 0271
Corticosteroids (mg of hydrocortisone/day) 0(0,1) 0.936 0 (0, 0) 1.0 0 (0, 0) 1.0

Data are presented as median (25% and 75% quartiles) or 7 (%); KPRC: Klebsiella pneumonia resistant to carbapenems; MDR: multidrug resistant bacteria;
MV: mechanical ventilation; ICU: Intensive Care Unit; CVVHDEF: Continuous veno-venous hemodiafiltration; invasive procedures, gastroscopy, colonoscopy,
or bronchoscopy; P*: comparison between three groups; P*: KPRC versus non-MDR group, KPRC versus no bacteria group. Results are by univariate analysis.
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TABLE 3: Antibiotic treatment administered to participants.

Non-MDR bacterial

KPRC p* . . pt  Nobacteria group
(N =25) e (N =39)

Antibiotics in the last 3 months 5(20) 0.336 2 (1L.1) 0.680 3(7.7) 0.245
Antibiotics during hospitalization prior to infection 24 (96) 0.022 14 (77.8) 0.144 38(97.4) 1.0
Use of carbapenems 13 (52) 0.062 3(16.7) 0.026 15 (38.5) 0.313
Duration of carbapenem use (days) 3(0,11) 0.025 0(0,0) 0.021 0 (0, 6) 0.409
Use of antipseudomonal penicillins 8(32) 0.474 3(16.7) 0.309 12 (30.8) 1.0
Duration of antipseudomonal penicillins use (days) 0 (0, 4) 0.265 0(0,0) 0.330 0 (0, 4) 1.0
Use of quinolones 7 (28) 0.403 2 (11.1) 0.263 8(20.5) 0.553
Duration of quinolones use (days) 0(0,4) 0.154 0(0,0) 0.162 0 (0, 0) 1.0
Use of cephalosporins 3rd generation 5 (20) 0.217 6(33.3) 0.480 16 (41) 0.105
Duration of cephalosporins 3rd generation use (days) 0 (0, 0) 0.886 0(0,2) 1.0 0(0,2) 1.0
Use of cephalosporins 4th generation 2(8) 0.341 0(0) 0.502 1(2.6) 0.555
Duration of cephalosporins 4th generation use (days) 0 (0, 0) 0.228 0(0,0) 0.423 0 (0, 0) 0.395
Use of colistin 14 (56) 0.028 7 (38.9) 0.358 9(23.1) 0.015
Duration of colistin use (days) 2(0,13) 0.001 0 (0, 4) 0.022 0(0,0) 0.001
Use of tygecycline 5 (20) 0.07 2 (11.1) 0.680 1(2.6) 1.0
Duration of tygecycline use (days) 0 (0, 0) 0.096 0(0,0) 0.392 0 (0, 0) 0.108
Use of aminoglycosides 2(8) 0.934 2 (1L.1) 1.0 4(10.3) 1.0
Duration of aminoglycosides use (days) 0 (0, 0) 0.560 0 (0, 0) 1.0 0 (0, 0) 1.0
Aerosolized colistin 4 (16) 0.673 4(22) 1.0 5(13) 10
Appropriate empirical antibiotic treatment 15 (60) 0.38 16 (88) 0.046 NA NA
Appropriate definitive antibiotic treatment 23(92) 0.229 18 (100) 0.502 NA NA

Data are presented as median (25% and 75% quartiles) or #n (%); KPRC: Klebsiella pneumonia resistant to carbapenems; MDR: multidrug resistant bacteria;
appropriate empirical antimicrobial treatment, administration of in vitro active antimicrobials against the study isolates within 24 h from infection onset;
appropriate definitive antibiotic treatment, administration of in vitro active antibiotics for at least 48 h; P*: comparison between three groups; P*: KPRC versus
non-MDR group, KPRC versus no bacteria group. Results are by univariate analysis.

TABLE 4: Duration of ICU stay, death, mechanical ventilation, and sedation in patients with KPRC, non-MDR infection, and no infection.

Non-MDR No bacteria
KPRC . bacterial # #
p : . p group P
(N =25) infection (N = 39)
(N =18) B

ICU duration (days) 24 (15, 32) <0.001 20 (9, 32) 0.433 9 (6,13) <0.001
Death 15 (60) 0.022 8 (44.4) 0.365 10 (25.6) 0.009
MV duration (days) 20 (9,31) <0.001 18 (9, 25) 0.435 7 (4, 11) <0.001
Duration of sedation (days) 8(2,18) 0.003 9(5,15) 0.967 4(2,8) 0.003

Data are presented as median (25% and 75% quartiles) or # (%); KPRC: Klebsiella pneumonia resistant to carbapenems; MDR: multidrug resistant bacteria;
MYV: mechanical ventilation; ICU: Intensive Care Unit; P*: comparison between three groups; P*: KPRC versus non-MDR group, KPRC versus no bacteria

group. Results are by univariate analysis.

with colistin. To our knowledge the association between
KPRC and the use of colistin has not yet been reported.
KPRC was also associated with the performance of invasive
procedures and the duration of mechanical ventilation prior
to infection. In this respect, our study suggests that infection
control policies should reinforce measures to prevent exces-
sive antibiotic use and to be cautious with the use of colistin.

Data regarding risk factors for KPRC infection in the ICU
are limited. Most data have been derived from mixed medical

and critical care populations; the prevalence of critically
ill patients among those studies is unclear. Moreover, most
previous studies were retrospective; this may insert bias in
the interpretation of the results, especially in the diagnosis of
KPRC infection, for example, differentiation between infec-
tion and colonization. In this respect, definitive conclusion
for the risk factors of KPRC infections in the critical care
setting is hard to be drawn from available evidence. To our
knowledge, the present study is the first prospective study
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TABLE 5: Characteristics of survivors and nonsurvivors in the ICU.
Survivors Nonsurvivors p
(N = 49) (N =33)
Sex (male) 31(63.3) 23 (69.7) 0.638
Age (years) 55 (36, 37) 62 (52, 73) 0.023
Medical patients 18 (36.7) 21(63.6) 0.024
APACHE II score 14 (10, 19) 15 (13, 18) 0.710
SOFA score 7 (5-8) 7(5,9) 0.121
Diabetes mellitus 3(6.1) 6 (18.8) 0.144
Chronic lung disease 5(10.2) 6 (18.8) 0.328
Chronic heart disease 15 (30.6) 10 (3L1) 0.571
Other comorbidities 25 (51) 14 (42) 0.546
Immunodeficiency 5 (15.6) 0.033
Invasive procedures 2 (4.1) 7 (21.2) 0.027
Appropriate empirical antibiotic treatment 14 (70) 17 (73.9) 0.521
Appropriate definitive antibiotic treatment 19 (95) 22 (95.7) 0.720
Total ICU duration (days) 12 (7, 23) 14 (9, 28) 0.230
MYV total duration (days) 9 (4,16) 14 (9-28) 0.007
Sedation total duration (days) 4(2,10) 9 (5,15) 0.009
KPRC infection 10 (20.4) 15 (45.5) 0.027

Data are presented as median (25% and 75% quartiles) or n (%); KPRC: Klebsiella pneumonia resistant to carbapenems; other comorbidities included
hematological disease, chronic kidney and chronic liver disease; appropriate empirical antimicrobial treatment, administration of in vitro active antimicrobials
against the study isolates within 24 h from infection onset; appropriate definitive antibiotic treatment, administration of in vitro active antibiotics for at least
48 h; ICU: Intensive Care Unit; APACHE: Acute Physiology and Chronic Health Evaluation; SOFA: Sequential Organ Failure Assessment; MV: mechanical

ventilation; Results are by univariate analysis.

which aimed to identify risk factors for KPRC infection
in the ICU setting and may provide useful data in the
implementation of effective infection control policies.

We found an association between KPRC infection and
the previous use of antibiotics. A relationship between prior
carbapenem use and KPRC infection might be expected [20-
24]. Carbapenems can destroy the susceptible proportion of
strains which is part of patient’s colonies, so opportunistic
infection could be accomplished by the resistant one. The
results of the present study are consistent with our retro-
spectively collected data from our centre reported previously
[25] where KPRC patients had also received more often (87%
versus 40% P = 0.003) and for longer periods (days) (8.8 (1.8)
versus 1.75 (0.6) P < 0.001) carbapenems.

Moreover, we found that colistin was also associated
with increased risk of KPRC infection and that the duration
of colistin administration was an independent risk factor
for KPRC infection. To our knowledge this association has
not yet been reported. Colistin is an old antibiotic and
potentially toxic to kidneys that has been used increasingly
during the last years due to the emergence of Gram-negative
MDR bacteria. The association between colistin and KPRC
might illustrate the “cul-de-sac” we are in. The emergence
of MDR Gram-negative infection requires treatment with
an old antibiotic such as colistin, but the use of colistin
may promote the selection of “super bugs” such as KPRC.
It is therefore likely that the increasing use of antibiotics
with a broad spectrum against GNB might progressively
modify the microbiological flora of critically ill patients in

favour of KPRC and of other “superbugs” Additionally, little
is known about the pharmacokinetics/dynamics of colistin
[26, 27]. Notably, colistin administration as the appropri-
ate treatment—based on in vitro bacterial susceptibility to
antibiotics—was not associated with improved survival in
KPRC infection according to previous studies [20].

In light of our findings, one should be cautious with
the empirical and prolonged use of colistin, especially when
other potential factors for KPRC infection are present.
Furthermore, our study questions the usefulness of SDD
policies which include colistin, in ICU settings where KPRC
is prevalent. In our unit we do not use decontamination
strategies with colistin and we therefore cannot provide
data in this issue. Nevertheless, we advocate in favour of
appropriate de-escalation strategies that should be considered
when culture results are available. Studies about the optimum
duration of colistin administration and the implementa-
tion of Antimicrobial Stewardship Programs may improve
antimicrobial use in Intensive Care Units in order to prevail
growing antimicrobial resistance. Certainly, fast and accurate
diagnostic tests for GNB and more specifically for KPRC
infection would be also very helpful in the de-escalation of
treatment, but to our knowledge, tests for KPRC are not
available at the moment.

In the present investigation, there was also an association
between KPRC infection and the duration of MV. Mechanical
ventilation is a treatment option that is often necessary
in critical illness and it is related with the burden of the
disease; its duration might be considered as a marker of
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disease severity [28]. Previous studies have underlined the
association between KPRC infection and the burden of
critical illness [29, 30]. Moreover, the application of MV
includes procedures that interrupt the physiologic defence
barriers and usually requires sedation, and thus it might
favour the development of nosocomial infections [31].

The fact that KPRC was also associated with the perfor-
mance of invasive procedures, with sedation and with pro-
longed ICU stay, is in agreement with the above hypothesis.
Longer hospitalisation may additionally predispose in greater
risk for colonization with KPRC strains [32, 33] through
patient-to-patient transmission. Unfortunately, the present
study has not examined mechanisms of colonization with
KPRC strains which could be the scope of a future study.

In the present study, patients who presented KPRC
infection in the ICU had increased mortality, required longer
duration of mechanical ventilation and sedation, and stayed
for a longer period in the ICU compared to patients who had
not acquired an infection in the ICU. Recent retrospective
reports provided also evidence that KPRC infection might
be significantly associated with adverse outcomes [20, 25,
29, 34, 35]. In our prospective study, despite that the groups
of patients were comparable in terms of age, burden of
disease (APACHE), and cause of admission, the number of
outcomes was small to draw definitive conclusions. We have
to underline that KPRC infection, although associated with
ICU mortality in univariate analysis, was not an independent
factor for ICU mortality as multivariate analysis revealed. A
plausible explanation for this might be that the number of
KPRC infected patients included in the study was relatively
small; in addition, ICU mortality is multifactorial, and several
other factors which have not been assessed in the present
study have also an impact on mortality, and they might
have obscured a potential association between KPRC and
mortality.

In conclusion, our findings provide evidence that prior
use of antibiotics, in particular, prolonged use of colistin, is
an independent factor for KPRC infection. In this respect,
the present study suggests that judicious use of antibiotics
against Gram-negative, such as colistin, should be part of the
algorithm required to restrict the spread of KPRC infection
in the ICU.
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Risk factors for the first episode of Acinetobacter baumannii
resistant to colistin infection and outcome in critically ill patients

Konstantinos Mantzarlis*, Demosthenes Makris and Epaminondas Zakynthinos

Abstract

Objective. To identify risk factors for the first episode of Acinetobacter baumannii resistant to colistin (ABCR) infection in criti-
cally ill patients.

Design. Prospective observational study.
Setting. Twelve-bed general intensive care unit (ICU) at a University Hospital.

Methods. ICU patients who required mechanical ventilation for >48 h during a 36 month period. Clinical and microbiological data
were studied; characteristics of patients infected with ABCR were compared with those of critically ill patients who presented
infection due to A. baumannii sensitive to colistin (ABCS).

Results. Twenty patients presented with ABCR infection, and 57 patients ABCS infection. Compared to patients with ABCS infection,
patients suffering from ABCR infection had received more frequent and/or for longer duration dosing of several antibiotics active
against Gram-negative bacteria (P<.05). Moreover, the duration of mechanical ventilation, and the presence of invasive procedures
and tracheostomy prior to infection were associated with ABCR infections. The duration of carbapenem administration was an inde-
pendent risk factor for ABCR infection [odds ratio (OR), 1.21; 95% confidence interval (95%, Cl), 1.00 to 1.45; P=.049]. Mortality rate for
patients with ABCR infection was higher (85 vs 39% for the ABCS group). Sequential organ failure assessment score on admission,
Charlson score and ABCR infection were independent risk factors for mortality.

Conclusion. ABCR infection is a life-threatening infection, which might be more common in patients with previous use of anti-
biotics, especially carbapenems.

INTRODUCTION

The management of multi-drug-resistant (MDR) bacterial
infections in intensive care units (ICUs) is a challenging issue
for both physicians and infection control teams. Gram-negative
bacteria (GNB) account for about 70% of such infections in the

increasing concern held by physicians about this life-threatening
infection [6]. Moreover, the rate of resistance to colistin in A.
baumannii strains [7] has increased [8]. Therefore, the recog-
nition of the risk factors associated with ABCR infection is of
paramount importance, especially considering that any delay
in the administration of potentially active antibiotics is a major

ICU setting and are associated with significant morbidity and
mortality [1]. For example, in a recent study conducted at our
hospital, it was found that infections due to carbapenem-resistant

determinant of patient outcome [9]. This study aims to identify
risk factors and evaluate outcomes associated with infections due
to colistin-resistant A. baumannii.

Klebsiella pneumonia strains presented higher mortality in
comparison to infections due to non-MDR pathogens [2]. Acine-
tobacter baumannii infections are a major problem [3] that may
increase mortality [4, 5]. Recently published guidelines for the
prevention and management of A. baumannii infections reflect

PATIENTS AND METHODS

This prospective study took place in the 12-bed ICU of
the University Hospital of Larissa, Thessaly, Greece. It was
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conducted over a 36 month period, between 2013 and 2016.

Table 1. Baseline characteristics of participants

Inclusion criteria were the following: (a) ICU admission for . .

. . . . . Colistin- Colistin- P
medical or surgical causes, (b) intubation and mechanical sensitive resistant
ventilation for >48h and (c) A. baumannii infection. Exclu- group (1=57) group (n=20)
sion criteria were the following: (a) age <18 years old, (b) ICU

. S Lo - Sex (male) 36 (63) 9 (45) 192
readmission while still hospitalized, (c) any other co-existing
infection. The first episode of A. baumannii infection was Age (years) 56 (40,71) 65 (59, 70) 088
studied. Infected pat%ents were .le1ded into two dlﬂ.ferent Medical patients 20(35) o (45) 43
groups: the first consisted of patients who presented infec-
tion due to colistin-sensitive A. baumannii (ABCS), and the APACHE II score 17(13,22)  19(16,26) 136
second comprising patients with infection due to colistin- SOFA score 7(5,10) 8 (6, 10) 138
resistant A. baumannii (ABCR).
Hospitalization in the last 10 (18) 4 (20) .750
3 months
Outcome
. . . Admission from ward 25 (44) 14 (70) .068
The primary outcome was the determination of risk factors
for the first episode of ABCR infection in an ICU setting. Duration of total 10(7,15)  16(10,39) 003
Secondary outcomes were overall ICU mortality, total ICU hospitalization before
. . o infection (days)
stay and total duration of mechanical ventilation.
Charlson score 2 (0, 3) 2(1,3) 525

Definitions

According to the MIC breakpoints provided by the Clinical
and Laboratory Standards Institute [10], an A. baumannii
pathogen with a MIC>2mgl™! to colistin was considered
to be resistant. In the present study, A. baumannii infection
was defined as the clinical manifestation of infection, which
could be microbiologically confirmed by the isolation of the
specific pathogen in cultured material. The types of infection
were defined according to standardized definitions by the
Centers for Disease Control and Prevention/National Health-
care Safety Network [11]. The isolation of A. baumannii in
biological samples without criteria for clinical infection
was considered as colonization. We considered any patient
who was transplanted, or received immunosuppressive
agents, including corticosteroids as immunocompromised.

Data are presented as median (25%, 75% quartiles) or n (%);

APACHE, acute physiology and chronic health evaluation; SOFA,
sequential organ failure assessment; P, comparison between the
two groups. Results by univariate analysis.

potential risk factors was taken into account only before the

isolation of the causative pathogen.

Microbiology

Identification and susceptibility testing of A. baumannii blood
isolates were performed by the Vitek 2 automated system

Table 2. Clinical characteristics of participants in the ICU before A.

baumannii infection

With the exception of blood cultures, all cultures, including Colisti L
. D . T olistin- Colistin- P
tracheal aspirate were quantitative. Previous hospitalization sensitive resistant
was defined as admission to hospital or any other health care group  group (n=20)
facility for >48h during the previous 3 months. (n=57)
MYV duration (days) 8 (6,11) 12 (8, 33) .002
Clinical assessment Surgical operation 36 (63) 10 (50) 427
For all patients partaking in the study, the following char-
c s . . Invasive procedures 4(7) 5(25) .046
acteristics were recorded: age, sex, illness severity based
on acute physiology and chronic health evaluation score II Catheterization of urinary 2(4) 0(0) 1.0
(APACHE II), sequential organ failure assessment (SOFA) bladder prior ICU
score on admission, type of admission (transfer to the ICU admission
from a ward/emergency department), history of hospi- Tracheostomy 5(9) 7(35) 010
talization during the previous 3 months prior to admission, ,
. . . Sedation 56 (98) 20 (100) 1.0
tracheostomy or history of invasive procedures (gastroscopy,
colonoscopy or bronchoscopy) or surgery, medical history, CVVHDEF use 6(11) 3(19) 689
history of antibiotic use active against GNB, and duration CVVHDE duration (days) 0(0) 0(0,0) 505

of antibiotics used. For survivors and non-survivors, several

Data are presented as median (25%, 75% quartiles) or n (%);
MV, mechanical ventilation; ICU, intensive care unit; CYVHDF,
continuous veno-venous hemodiafiltration; Invasive procedures,
gastroscopy, colonoscopy or bronchoscopy; P, comparison
between the two groups. Results by univariate analysis.

characteristics, which might affect mortality were recorded:
age, sex, Charlson score, APACHE II and SOFA scores on
admission, need for vasopressors at the onset of infection,
invasive procedures, total duration of mechanical ventila-
tion (MV) and sedation and ABCR infection. Exposure to
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(bioMerieux, Marcy I Etoile, France). Determination of MIC
to colistin was assessed by the E-test method.

Statistical analysis

Results are presented as frequency (%) for qualitative variables
or median (25th, 75th quartiles) for quantitative variables.
Normality of data distribution was assessed by the Kolmog-
orov/Smirnov test. Qualitative variables were compared using
the chi square test or Fisher’s exact test where appropriate;
quantitative variables were compared by the Mann-Whitney
test. Multivariate analyses were performed to determine
variables associated with ABCR infection or mortality. Only
variables with a P-value <.05 were used in the binary logistic
regression model. SPSS software (SPSS 17.0, Chicago, IL) was
used for data analysis.

RESULTS

A total of 798 patients were studied. There were 77 (9.6%)
patients infected with A. baumannii. Of these, 57 patients
were infected with ABCS and 20 patients with ABCR. The first
group of patients included 19 (33%) blood-stream infections
(BSIs), 36 (63%) cases of ventilator-associated pneumonia
(VAP), 1 (2%) case of central nervous system infection and 1
(2%) case of urinary tract infection. BSIs for the second group

were 14 (70%) and VAP cases 6 (30%). ABCS was isolated at
median 8 (6, 11) and ABCR at 12 (8, 28) ICU day (P=.006).
Participant characteristics are presented in Tables 1-3. A
secondary analysis between patients that presented BSI was
conducted.

Risk factors for ABCR infection

Baseline characteristics between groups are presented in
Table 1. There were no differences between the two groups.
Patients who had had long periods of mechanical ventilation
or had undergone tracheostomy or invasive procedures prior
to infection exhibited higher incidence of ABCR infection
(P<.05, Table 2). Regarding antibiotic use prior to the infec-
tion, carbapenems, antipseudomonal penicillins, quinolones,
fourth generation cephalosporins, tigecycline and aminogly-
cosides were administered more frequently and for longer
periods to patients with ABCR infection (P<.05, Table 3).
Multivariate analysis revealed that the duration of carbap-
enem use was an independent risk factor for ABCR infec-
tion [OR, 1.21; (95% CI), 1.00 to 1.45; P=.049]. Surprisingly,
colistin use before infection was not statistically different
between the two groups. The only risk factors for patients that
presented BSI due to ABCR were the duration of administra-
tion of tigecycline (P=.002) and aminoglycosides (P=.037).

Table 3. Antibiotics administered to participants before A. baumannii infection

Colistin-sensitive group (n=57) Colistin-resistant group (n=20) P
Antibiotics last 3 months 4(7) 3(15) 367
Antibiotics during hospitalization prior to infection 57 (100) 20 (100) -
Use of carbapenems 17 (30) 12 (60) .003
Duration of carbapenem use (days) 0(0,2) 4(0,8) .012
Use of antipseudomonal penicillins 17 (30) 12 (60) .030
Duration of antipseudomonal penicillin use (days) 0(0,2) 3(0,7) .023
Use of quinolones 12 (21) 11 (55) .009
Duration of quinolone use (days) 0(0,0) 3(0,12) .002
Use of cephalosporin 3d generation 24 (42) 5(25) 194
Duration of cephalosporin 3d generation use (days) 0 (0, 4) 0(0,1) 114
Use of cephalosporin fourth generation 4(7) 7 (35) .005
Duration of cephalosporin fourth generation use (days) 0(0,0) 0 (0, 4) .003
Use of colistin 12 (21) 8 (40) 138
Duration of colistin use (days) 0(0) 0 (0, 4) .087
Use of tygecycline 0(0) 8 (40) <.001
Duration of tygecycline use (days) 0(0,0) 0(0,7) <.001
Use of aminoglycosides 1(2) 4 (20) .015
Duration of aminoglycoside use (days) 0(0,0) 0(0,0) .005

Data are presented as median (25%, 75% quartiles) or n (%); P, comparison between the two groups. Appropriate antibiotic therapy referred to
the administration at least one of the in vitro active antimicrobials against the study isolates for at least 48 h. Results by univariate analysis.
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Table 4. Duration of ICU stay, death, mechanical ventilation and sedation in patients infected with sensitive or resistant to colistin A. baumannii

Colistin-senesitive group (n=57) Colistin-resistant group (n=20) P
ICU duration (days) 26 (15, 37) 16 (11, 45) 272
BSI 19 (33) 14 (70) 008
Death 22 (39) 17 (85) .001
Need for vasopressors at infection’s onset 42 (74) 16 (80) 765
Appropriate antibiotic therapy 50 (87) 0(0) .016
Days alive after the onset of infection until death for non-survivors 12 (2, 30) 3(2,8) .053
MV duration (days) 20 (13, 30) 15 (12, 42) .803
Duration of sedation (days) 8 (4, 16) 11 (6, 18) 181

Data are presented as median (25%, 75% quartiles) or n (%); ICU, intensive care unit; MV, mechanical ventilation; BSI, blood-stream infection; P,

comparison between the two groups. Results by univariate analysis.

Mortality and morbidity indices in patients with
ABCR infection

Patients that presented ABCR infection in comparison to
the patients who presented ABCS infection had increased
mortality [17 (85%) vs 22 (39%), P=.001] (Table 4). Other
indices such as total ICU stay, total mechanical ventilation
duration and sedation duration were not statistically different
after univariate analysis. Mortality for patients that presented
BSI due to ABCR was 85%. It was 57 % for those with ABCS.
Mortality was not different between the two groups (P=.131).
Compared to non-survivors, survivors had a younger age,
lower SOFA and APACHE II scores on admission. They also
had a lower Charlson score, longer total ICU stay and a higher
incidence of ABCR infection and BSI (P<.05) (Table 5).
Multivariate analysis showed that the SOFA score (1.26; 1.02
to 1.57; P=.035), Charlson score (1.63; 1.09 to 2.44; P=.018)
and ABCR infection (8.56; 1.98 to 39.03; P=.004) were inde-
pendent risk factors for ICU mortality.

DISCUSSION

In the present study, we aimed to identify clinical risk factors
for the first episode of ABCR infection in an ICU, since it is an
emerging problem worldwide [12]. This is the first study that
takes into account patients infected by A. baumannii who did
not present co-infections with other bacteria. Our findings
suggest that ABCR infection was associated with the prior use
of antibiotics, and especially carbapenems. ABCR infection
was also related to longer duration of mechanical ventilation,
the presence of tracheostomy and invasive procedures prior to
the infection. Moreover, ABCR infection was an independent
risk factor for mortality in the ICU.

Data regarding ABCR infections are limited. Most studies
include patients hospitalized in several wards and not espe-
cially in an ICU [8]. To our knowledge, this is the first study
that aimed to identify the risk factors for ABCR infection for
critically ill patients as a specific population.

Previous use of several antibiotics was a predetermining factor
for the acquisition of ABCR infection. Furthermore, the dura-
tion of prior carbapenem use was the only independent risk
factor. The fact that the use of antibiotics promotes infections
caused by carbapenem-resistant A. baumannii strains is well
documented [13-16], but data for colistin-resistant pathogens
are lacking. Only rare references can be found in the literature
regarding this kind of infection [8, 17, 18] and all of them
include mixed populations of critically and non-critically
ill patients. Therefore, our study underlines the importance

Table 5. Characteristics of survivors and non-survivors in the ICU

Survivors Non- p
(n=38) survivors
(n=39)
Sex (male) 22 (58) 23 (59) 814
Age (years) 56 (35,69) 63(54,73) .029
Medical patients 14 (37) 15 (38) 1.0
APACHE I score 16 (12,21) 19(16,24) .008
SOFA score 6 (4,8) 8(6,11)  .004
Charlson score 1(0,2) 2(1,4) .003

Total ICU duration (days) 29 (18,38) 16(11,32) .023

MV total duration (days) 22(14,30) 16(11,38) .318

Sedation total duration (days) 8(4,17) 10 (5,16)  .547
Colistin-resistant A. baumannii infection 3(8) 17 (44) .001
Patients with BSI 10 23 .006
Patients with VAP 26 (68) 16 (41) .022

Data are presented as median (25%, 75% quartiles) or n (%);

ICU, intensive care unit; APACHE, acute physiology and chronic
health evaluation; SOFA, sequential organ failure assessment; MV,
mechanical ventilation; P, comparison between the two groups.
Results by univariate analysis.
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of the previous use of antibiotics as a risk factor for ABCR,
especially for the critically ill patients.

According to our results, the previous use of colistin was not
a predetermining factor of ABCR infection. In fact, there was
an indication towards an increased number of patients who
received colistin to present ABCR infection. (21 vs 40% in the
colistin-sensitive and resistant group, respectively, P=.138).
The fact that almost 50% more patients had received carbap-
enems than colistin may have affected our results. A prospec-
tive trial could lend further insight regarding this point, but
our study was a ‘real-world’ clinical study. Therefore, we cannot
ascertain whether this hypothesis has any validity. It should
also be noted that results of similar studies are conflicting: in
one study all the patients with an infection caused by ABCR
had received colistin [8], whereas in another, colistin was not
a risk factor for such an infection [18]. Another hypothesis
is that heteroresistance may play a role: subpopulations of
colistin-resistant strains may be present, and the subsequent
use of antibiotics may facilitate the pathogens to grow and to
thereafter be the causative agent of the infection. The fact that
heteroresistance was observed in patients who never received
colistin is supportive of this hypothesis [12, 19]. Moreover,
the fact that the mcr-1 gene responsible for colistin resistance
was detected in several types of pathogens that were carbap-
enem resistant may also explain the results [20, 21]. However,
further research is needed.

Mechanical ventilation was also a predetermining factor for
ABCR infection, along with invasive procedures and the
presence of tracheostomy before the infection in the ICU.
Although typical indices of severity such as APACHE II
and SOFA scores are not different between the two groups,
mechanical ventilation or the presence of tracheostomy and
the need for more invasive treatment modalities may indi-
cate patients with more severe disease. Patients infected with
ABCR were also in the hospital for a longer period before
the onset of infection. Our speculation is that patients with
severe disease, with physiological defense barriers interrupted
by several treatment modalities, who were hospitalized for
a period long enough in order to be colonized, and the use
of antibiotics may kill pathogens that are sensitive to these
antibiotics but drug-resistant pathogens will survive and
therefore patients may sufter from infections caused by MDR
pathogens, ABCR in our case.

Regarding mortality, our study revealed that ABCR infec-
tion affects survival, since it was an independent risk factor
for death, along with SOFA and Charlson scores. The result
underlines the importance of the ABCR infection, and also
the need for judicious use of antibiotics and several other
treatment options like mechanical ventilation. Moreover,
patients infected with ABCR died sooner after the onset of
the infection in comparison to patients infected with ABCS.
Although it is very difficult to attribute death to the infection,
the fact that ABCR patients died sooner in comparison to
patients infected with ABCS may be explained by the lack
of appropriate therapy and perhaps the virulence of the
colistin-resistant strains. Our results are contradictory to

another study where colistin resistance was associated with
significantly lower mortality among patients infected by
carbapenem-resistant A. baumannii strains [22]. Although
resistance to antibiotics is not associated with virulence [23],
facts that may explain the different result include the different
method for susceptibility testing and the different patient
populations.

Our study presents a few limitations. Nonetheless, being
performed at a single centre and having a small overall
number of patients may limit generalizability. Pathogen trans-
mission mechanisms between the patients were not studied.
Moreover, we did not examine resistance mechanisms, the
heteroresistance phenomenon, and therefore we cannot
exclude the possibility that colistin resistance might emerge in
individual patients under the selective pressure of antibiotics,
as was demonstrated in a previous study [8]. In our case, the
fact that colistin was not a risk factor for infection weakens
the aforementioned assumption.

In conclusion, an A. baumannii infection in critically ill
patients is deleterious, especially if the pathogen presents
resistance to colistin. Previous administration of antibiotics
and the use of several treatment modalities are predeter-
mining factors for this specific infection. The high rates of
mortality revealed in our study should alert physicians and
more studies should be conducted in order to investigate the
mechanisms of infection and various treatment options. At
the time, the selective use of invasive procedures and antibi-
otics, and appropriate de-escalation might be an option for
infection restriction.
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