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1 aminoasit  Penisilin ve |.kusak SS

2 aminoasit

Genis spektrumlu beta-laktam




E.Col1 ve K.pneumoniae’da Beta-Laktamazlar

Genis TEM-1, TEM-2, SHV-1 | Penisilinler, SS (dar
spektrumlu OXA spektrum)
Oksasilin..

GSBL TEM, SHV Pen, Monobaktam,
CTX-M SS..

OXA Sefepim

Diger (BES-1, VEB-1..)

Amp C ACC-1, ACT-1, CFE-1, | GSBL + sefamisinler
CMY..

Karbapenemaz | IMP, VIM, GIM-1, GSBL + sefamisinler
SPM-1(MBL) + karbapenem

KPC-1,2,3
OXA-23, 24, 25..




e Class A
— KPC Enzimi, 1990 North Carolina

e Class B

— MBL (IMP-1), 1991 Japonya
— NDM-1, 2009, New Delhi
—VIM, 2010

Mobil
Kompleks
Onceden saptanamaz
oklu diren¢ paternine sa




Epidemik Suslar ve Yayilim
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INVITED ARTICLE

Robert A. Weinstein, Section Editor

Overview of Nosocomial Infections Caused
by Gram-Negative Bacilli

Robert Gaynes, Jonathan R. Edwards, and the National Nosocomial Infections Surveillance System
Division of Healthcare Quality Promotion, National Center for Infectious Diseases, Centers for Disease Control and Frevention, Atlanta, Georgia

- - - K pneumoniae —>— Enterobacter isolates

| —=— P. aeruginosa —a— Acinetobacter isolates
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Figure 2. Results of intensive care unit surveillance for the proportion
of selected gram-negative organisms reported for pneumonia from the
Mational Nosocomial Infections Surveillance system, 1986—2003. The pro-
portion of Acinetobacter species was significantly higher in 2003, com-
pared with 1986 (F < .001, by the Cochran-Armitage x~* test for trend).




INVITED ARTICLE

Robert A. Weinstein, Section Editor

Overview of Nosocomial Infections Caused
by Gram-Negative Bacilli

Robert Gaynes, Jonathan R. Edwards, and the National Nosocomial Infections Surveillance System
Division of Healthcare Quality Promotion, National Center for Infectious Diseases, Caenters for Disease Control and Prevention, Atlanta, Georgia

—a&— Amikacin - =~ Imipenem —o—-(‘:;ﬂuézirdin_\e“

Proportion of resistant
Acinetobacter isolates

Figure 5.  Results of intensive care unit surveillance revealing the
proportions of Acinetobacter isolates that were resistant to amikacin,
imipenem, and ceftazidime—National Nosocomial Infections Surveillance
system, 1986—2003. In all instances, results of Cochran-Armitage x* tests
for trend were significant (P< .001).




Dunyada Karbapeneme Direncli
A.baumannii Dagilimi

Yellow: Since 2006

Taken from literature by Peleg AY, et al. Clin Microbiol Rew, 2008
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Review

Emergence of resistance to carbapenems in Acinetobacter baumannii in Europe:
clinical impact and therapeutic options

Marie Kempf, Jean-Marc Rolain*
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Fig. 3. The north to south gradient of prevalence of resistance to carbapenems in
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Review
Gram-negative antibiotic resistance: there is a price to pay

Thomas G Slama
Indiana University School of Medicine, B240 Nabb Road #300, Indianapolis, Indiana 48260, USA
Comasponding author: Thomas G Slama, slamaxdii@aol.com

Publishad: 21 May 2008 Crifical Care 2008, 12{Suppl 4):54 (doiz10.1186/ccXX¥X)

This article = online at htip:ffocforumcomicontantf 1 2/54/54
C 2008 BioMed Central Ltd
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Acinefobacter spp. and Psewdomonas aeruginosa isolates: 1975 and 2003, Shown are the percentages of bactenal isolates associated with (a)
Acinefobacter spp. and (b) P. aeruginosa by infection type in the Mational Mosocomial Infections Surveillance System for 1975 and 2003. Data
from 1975 are from hospital-wide surveilllance whereas those from 2003 are from intensive care unit surveillance [B].
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Fig. 1. Number of citations found in PubMed from 1999 to the end of 2010 using

either “Acinerobacter baumannii® or “Acinetobacter baumannii and antibiotic resis=
tance”.

Kempf M, et al. Int J Antimic Agents, 2012







A. baumannii




Metallo-B-lactamases

* Spectrum
 Genetic background;
plasmids, transposons,
integrons. ..
» Associated resistance
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Review
Emergence of resistance to carbapenems in Acinetobacter baumannii in Europe:
clinical impact and therapeutic options

Marie Kempf, Jean-Marc Rolain *
Adx-parseille Universicy, URMITE CNRS-IED, UMRE 6236, Faculnd de Médecine er de Pharmacie, Universitd de la Médirerrande, 27 Bd. jean Mouldin, 713385 Marsedlle cedex 05, France

ARTICLE I MNMFO ABSTRACT

Keywonds: Despite having a reputation of bow vimulence, Acinetobacter bowrmanni* : —_ sistant
Celistin (MDR) pathogen responsible for community- and hospital-acor-
Erha.pene-mase and treat. Interest in this pathogen emerged about one

itness cost . ™ . .




A. bavmannii
strain AYE
(3.9 Mhb)

“partial  Amsenic mntibiobc anbbiobic MENCLry anbibdokic antihiobe & partial
ATPgse resistance Tn ini  regstence  Tn int 6 rECHIaNCE Erblance §  resistance Tn *‘Iﬂur

Fig. 2. Genetic context of the 86=kh resstance island in Acmetobocier bawmannir strain AYE. Tn, fransposase; Int, integrase; 5, insertion sequence.




A.Baumannii Direnci (Bakterimi)




Acinetobacter spp. ve Diren¢ Tanimi

oklu Direnc
iIdrug Resis

= 3 Sinif Antibiyotik Direnci

|

Kinolonlar
Sefalosporinler
Karbapenemler

Panresistant

« TUm standart antibiyotiklere
direng

|

« Kolistin harig..

Paterson DI, Clin Infect Dis, 2006




Bakteriler ve Direnc Tanimi

Multidrug Resistant Panresistant

> 3 Sinif Antibiyotik ~ +« Tum standart antibiyotiklere Tim standart
Direnci direng antibiyotiklere direnc

| 4 |

Kinolonlar
Sefalosporinler
Karbapenemler

 Kolistin harig..  Kolistin dahil..

Sauli M, et al. Eurosurveillance, 2008




Acinetobacter infeksiyonlari Nicin Daha
Tehlikelidir?

A.baumannii
bakteremisi

MDR P.aeruginosa

Robenshtok E, et al. J Hosp Infect, 2006
Gkramia-Klotsas E, et al. CID, 2006




JOURNAL OF CLINICAL MICROBIOLOGY, May 2007, p. 1551-1555
0095-1137/07%08.004+0 doi:10.1128JCM.02424-06
Copyright © 2007, American Society for Microbiology. All Rights Reserved

Surveillance Cultures and Duration of Carriage of Multidrug-Resistant
Acinetobacter baumannii’

Dror Marchaim.'* Shiri Navon-Venezia,'! David Schwartz.~ Jalal Tarabeia.' Iris Fefer.'
Mitchell J. Schwaber,! and Yehuda Carmeli’

Division of Epidemiology, Tel-Aviv Sourasky Medical Center, 6 Weizmann St., Tel-Aviv 64239, Israel,' and
Clinical Microbiology Laboratory, Tel-Aviv Sourasky Medical Center, 6 Wezmann St., Tel-Aviv 64239, Israel”

« Uzamis kolonizasyon..

!

* 42 ay
 Hastalarin %17’si

1

Acinetobacter sp.







Hangi antibiyotik ?
Monoterapi mi? Kombinasyon mu?
Parenteral mi? Inhalasyon uygulama mi?

FK / FD profil sonucu degistirir mi?

Elde kalanlari nasil koruyabiliriz?

Yeni ajanlar var mi?

PDR patojenlerde neden mortalite az?
Sorunlu bakteriler gercekten bir sorun mu?




Antibiyotiklerde zamana bagiml
bakterisidal etkinlik (T>MIK)

AUIC= AUC24/MIK90

Egri altinda kalan
alan (AUC)




FQ, AG, Colistin, ketolidler, azitromisin,
daptomisin, metronidazol..

Cmax/MIK = (4-10)

Yuksek tek doz kullanim avantaj




Doz araliginda antibiyotik serum konsantrasyonunun
%100 MIK ’in iizerinde tutulmas1 (T>MIK)

Piperasilin-tazobaktam ve meropenem gibi
antibiyotiklerin stirekli ya da ti¢ saatlik infuzyonlarla
verilmesi

Maksimum oldirtci etki (4-5 x MIK)

Kuti JL et al. Diag Microbiol Infect Dis 44: 51_57, 2002.
Kuti JL et al. J Clin Pharmacol 43: 1116-1123, 2003.




Polimiksin B / E (Colistin)
Fosfomisin

Tigesiklin

Doripenem

Sulbaktam

Acinetobacter spp-
p.Aeruginosa
K_Pneumoniae

S.maltophilia




1947 Bacillus polymyxa
Polimiksin B ve E (Colistin)

Colistin

— Colistin Sulfat (tablet, surup, topike

— Colistimethate sodium, (CMS)
(Parenteral)

Polimiksin B sulfat (ABD, Brezilya)

POLYMYXIN




MI10OO-521
Vol. 31 No. 1
Replaces M100-S20 and M 100-5S20-UJ
B E——————————p R R R T TR VR TR T

Performance Standards for Antimicrobial
Susceptibility Testing; Twenty-First
Informational Supplement

Institute antimicrobial susceptibality testing standards MOZ-A10 and MUOT-AH.
An informational supplement for global application developed through the Clinical and
Laboratory Standards Institute consensus process.

CLINICAL AND
LABORATORY
STANDARDS

IMSTEITLITRE"

Zone Diametar
Breakpoints, MIC Interpretive Standard
o ) ) nearest whole mm (pg/mL])
Test/iReport Antimicrobial Disk : : : :
Group Agent Content 5 1 I i R 5 | I : R Comments

PENICILLINS

B Piperacillin 100 ug =221 + 182 . =17 216 | 3284 | =128

&) Mezlocillin 75 pg 221 ! 1820 ) =17 <16 | 3284 | =128

0 Ticarcillin 75 ug =20 ¢ 1519 ! <14 <16 | 3264 | =128
B-LACTAMIB-LACTAMASE INHIBITOR COMBINATIONS

A Ampicillin-sulbactam 10010 pg 215 + 12-14 | =11 <BM i 168 | =32MB

B Piperacillin-tazobactam 100M0ug | =21 i 1820 i gy | STER L SRS 21284

= Ticarcillin-clavulanic acid 7510ug | =20 1519 | g4 | <162 FES L 212802
CEPHEMS (PARENTERAL) (Including cephalosporins I, II, Ill, and lh' Please refer to Glossary L.)

A Ceftazidime 30 ug =18 1 1517 | <14 <B | 1B | =32

B Cefepime 30 pg =18 © 1517 | =14 =B . 16 | =232

B Cefotazime 30 pg =23 ; 1522 . =14 =B 1832 ! =64

B Cefinaxona 30 pg =21 ¢ 1420 1 =13 =8 1 1632 . =64
CARBAPENEMS

A Imipanem 10 pg =16 § 1415 | <13 <4 B i z16

A Meropenam 10 pg z16 . 14-15 | =13 =4 B .oz 16

Palymyxin B - - H - i - =2 - i =4
Colistin i e <2 § - | =4




CLSI (2005)

Bakteriler

Direncli

P.aeruginosa

82

A.baumannii

EUCAST (2009)

Enterobacteriaceae




* Fosfomisinin sentetik bir tuzu (1969)

» In vitro aktivite
— ESBL salgilayan Enterobacteriaceae
— MDR/ PDR Pseudomonas aeruginosa

 Bilinen bir toksisitesi bulunmuyor
* Klinik deneyimler yeterli degil..




Fransa, Prospektif kohort calisma
116 hasta ,izlem suresi >10 hafta
Osteoartritis, USI, akciger enf, bakteremi

— Pseuodomonas aeruginosa, (%71.8 MDR)
— MRSA e

%44 YBU takibi FOSMlCIN Fﬁnv
Tedavi basarisi %76.8 (76/99)

Dinh A, et al. Scand J Infect Dis. 2012 ;44(3):182-9.




Eur J Clin Microbiol Infect Dis (2012) 31:695-701
DOL 10.1007/510096-011-1360-5

ARTICLE

Synergy of fosfomycin with carbapenems, colistin, negilmicin,
and tigecycline against multidrug-resistant Klebsie,
pneumoniae, Escherichia coli, and Pseudonj
clinical isolates

G. Samonis - S. Maraki - D. E. Karageorgopoulos -
E. K. Vouloumanou - M. E. Falagas

Sorunlu Bakterin
Tedavisinde

Table 3 Synergy of fosfomycin combinations against the icg

MDR Pseudomonas
aeruginosa (N=15)

Antibiotic in Klebsiella ESBL-producs
combination with pneumoniae, all Klebsiella
fosfomycin isolates (N=63) pneumoniae (N=—4

Isolates exhibiting synergy, n (%)

" 74.0) 11 (55.0) 7(46.7)

Me 55 (70.0) 5(25.0) 8 (53.3)
0 c 274.0) 6 (30.0) 11 (73.3)

Karbapenem + Fosfomisin (K.pneum) \ 3 (15.0) 2 (13.3)
Colistin + Tigesiklin + Fosfomisin (PDR) 5.(25.0) 5 (13.3)

15 (30.0) 5(25.0) 2(13.3)

SldLell Blidnt, IVILAD., multidmg-rcsistant

Abl?lu'\-‘liﬂllk.’llh. LoD, CALCHUCU=SPCUC WL |




« 2.5-5.0 mg /kg doz/ gun (2-4 doz)
« 31.250-62.500 IU/kg
« 3 doz, 2 doza oranla daha basarili

Colimycin
LM /LV

Enjeksiyon icin
Liyofilize Toz igeren Flakon

Kolistimetat Sodyum o 2 m
dlimycin LM/ jeksiyorl

1448

(150 mg Kolistin Baz Aktivitesi)




Michalopoulos and f.a.laga? Annals of Intensive Care 2011, 130 'lD' Ar‘l na I 5 Glf I ﬁten "_:,.| Ve Ca re
a2p erQpen J

httpeffwernsvannalsofintensivecare. com/content!1,1,/30 1 SpringerQper urnal

REVIEW Open Access

Colistin: recent data on pharmacodynamics

properties and clinical efficacy in critically ill
patients

Argyris 5 Michalopoulos' and Matthew E Falagas™"

MDR/PDR Acinetobacter, P.aeruginosa,

Enterik bakteriler..

— Uygun ol
— Uygun ol




Polimiksin + IMP

3 log CFU/mL azalma
Zamana bagli etkinlikte artis
Direng gelisiminde azalma
Uygun baslangic¢ tedavi sansi..

Falagas MJ, Int J Antimicrob Agents, 2008




istin + Rifampisin (MDR Acinetobacter)
istin + Minosiklin (IMP-R Acinetobacter)
istin + Meropenen (A.baumannii,

P.aeruginosa)




95 kanser hastasi, MDR P.aeruginosa

CMS (31) Colistin + FO/BL(64)
%45 notropenik %37 notropenik

%52 Klinik Yanit %48 klinik yanit
%31 mikrob.yanit %41 mikrob. Yanit
Relaps: %10 Relaps: %11

%23 nefrotoksisite %22 nefrotoksisite

Hachem RY, et al. Antimic Agent Chemother, 2007




ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Mar. 2009, p. 1295-1296 Vol. 33, Mo, 3

D066-480409S08.00+0  doi:10.1128/AAC.O1097-08
Copyright © 2009, American Society for Microbiology. All Rights Reserved.

In Vitro Activities of Tigecycline, Minocycline, and Colistin-Tigecycline
Combination against Multi- and Pandrug-Resistant Clinical Isolates
of Acinetobacter baumannii Group’

TABLE 1. Results of in vitro susceptibility testing of 150
A. baumannii group clinical isolates

Mgecycline® Minocycline

1 50 A bau mann” lsolate” ML f prgrml |f ML i end )© e

Susceptibbe

TG MiK < MiN Range 50% 9075 Range s O

PR 46 5-5 1 02516 & L6 8.7

Colistin + TG XDR 40 0254 1 2 02532 8 16 30

g IFM-5 64 (52 | =616 4 o ] 4
Zamana bagli
oldurucu etki

I otal 150 (5= 1 F. =632 ! 16 iHhb6

“ The solates were classified sccording to the susceptibility to the antimicro-
biak listed in the text (excluding tigecycline and minocveline) as follows: PDR,
resistant 1o all antibiotics including colisting extensively drug resstant (XDR),
onky susceptible to colisting and (for the rest of the solates), imipenem suscep-
tible (IPM-5). displaying variable susceptibility to the remaining agents.

b No susceptibility breakpoint for Actrefobacter has been provided by CLSLL

© 50 and WS, MIC,, and MIC,,, respectively.




Jowrnal af Antimicrobial Chemotherapy (2007) 60, 421 =423
doi: 10. 1093 jac/dkm 1 T8

Advance Access publication 31 May 2007
In vitro effect of minocycline and colistin combinations on
imipenem-resistant Acinetobacter baumannii clinical isolates

Thean Yen Tan!#, Lily Siew Yong Ng!, Eugene Tan? and Gary Huang?

P - . - . _— X S
Laboratory Medicine Services, Changi General Hospital, 2 Simei Street 3, Singapore 529889;
> - a - = — . : -
“Negee Ann Polviechnic, 535 Clementi Road, Singapore 599489

AHWE+12 Table 1. Bacterial counts and synergy interpretation by time—kill
m—t = Antibiotic free methods
AVEHT] T o Colistin 1% MIC

AMIEA+] = & Minocyeline 1xMIC
= Colistin and minocyeline Time of .‘-'ui'I.J']']plll'l‘l-__‘ after
incubation

JRIEAOG

JHIE+OE

_ Antibiotic 2h 4 h B h 24 h
JEA+OT

i
=

DOE+D6 Colistin average changein -=0.7 -=1.1 =10 +4.1
DOE+05 cfu (log;q)
Minocycline  average change in =07 =03
ctu (logg)
JOE+D3 Colistin and average change in

cfu (1o

JHIEA+O4

OE+0? minocycline cfu (logg)
no. (%) of isolates 4 7 7
showing (3196) (54%) (349%)
AHIEA+O0) bactericidal
[k 2 h bh 6 h 24 activity
Time of sampling no. (%) of isolates | 2 2

TR0

showing synergy (8%) (15%) (15%)

Figure 1. Time=kill curves of representative study isolate.




» Retrospektif calisma..

 MDR P.aeruginosa ve A.baumannii VAP
— %86 klinik yanit

— %61 etken eradikasyonu

Kwa ALH, CID, 2005

osol formun tek basina
Uygun degil..
renteral formla birlite
verilmeli




Sournal of Antimicrobial Chemorherapy (2008) 62, 1311<1318
doi: 1001095 jac/dknd 25

MAdvance Access publication 15 October 2004 ]

In vitro pharmacodynamics of colistin against multidrug-resistant
Klebsiella pneumoniae

Anima Poudyal!, Benjamin P Howden?, Jan M. Bell?4, Wei Gao?, Roxanne J. Owen!,
John D. Turnidge®*, Roger L. Nglon't and Jian Li'#¥
'rF.:rf'a'Ia'r_x' for Anti-infective Dvrug Developmen

Monash Institute of Pharmacentical Sciences,
. . - . b . .
Monash University, VIC, Australia; ~Infec

O Riae
{a) 107

Heterorezistan Populasyon
Kolistin Direng Artisi
Mortalitede artis

Log,, cfu/ml

Time (h) Tirme (k)




icrobial Chemotherapy (2008) 62, 1311<1318 ]' ﬂ C

In vitro pharmacodynamics of colistin against multidrug-resistant
Klebsiella pneumoniae

Anima Poudyal!, Benjamin P Howden?, Jan M. Bell?4, Wei Gao?, Roxanne J. Owen!,

John D. Turnidge’*, Roger L. Nation't and Jian Li'#¥

> of Pharmacentical Sciences,
J Aunstin Health,
= Ky HT”-ITI'ILIJI Newrth Adelaide, 5A,
Unive reity of Adelaide, 5A, Australia




Glisiklin turevi
K.pneumoniae (ESBL, KPC, MDR..)
A.baumannii in vitro etkili

In vivo etkinlik ?
Colistin + Tigesiklin kombinasyonu..
2 mg/L MIK degeri,




200 mg yukleme + 100 mg / gun IV idame
Vmax: 3 mg/L
A.baumannii MIK degeri: 2 mg/L

Yuksek volum dagilimi: 8 mg/L

Solunum sekresyonunda A.baumannii
eradikasyonu: (+)

Bakteremi ve siddetli enf. (-) (Cmax




Cilt
Yumusak Doku
Abdomen




%33-%80 arasinda mortalite bildirimi

— Yavas buyume

— Yavas transmisyon
— Dusuk virulans

Antibiyotiklerin in vivo daha etkili olmasi
Kombinasyon tedavilerindeki sinerjik etki

Falagas MJ, Int J Antimicrob Agents, 2008




* Aminoglikozidler
— Tobramisin
— Amikasin

» Kinolonlar
— Siprofloksasin
— Levofloksasin
 Monobaktamlar
— Aztreonam ¢ +H+t

Dudley MN, et al. Current Opin Biotech, 2008




November 2011

Ceftaroline (Teflaro) (Astra Zeneca)
Ceftazidim / Avibactam (ESBL)
Cubist’'s-CXA-201 (P.aeruginosa)
Cempra’'s CEM-102

Delafloxacin

Furiex’s JNJ-Q2




Uygun baslangic tedavisi

Kombine antibiyotik kullanimi
Kolistinle inhaler monoterapiden kacgin
Colistin yukleme dozu

En basarili tedavi

% F g, T
. (I i r 1 L
= | )
% = 1 [ &, | B
| A EEE [
[J o Al LT 1 ja
A S Kty PR TN & .
: E H i
. i } - A Jff‘
_— 5 3 BN "ﬂ‘
5 et . § e oy \ | O
P = Lk -
/ E j .
W = Figae - ¥ %
§ P ¥
\ | . . 1 ar
[ | :
J







