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Sunum Plani - Ogrenim Hedefleri

* Gram negatif bakteri infeksiyonlarinin tedavisindeki
zorluklar

* Gram negatif enterik bakterilerdeki antibiyotik direncinin
boyutu

* Direng¢ sorunu yasanan Gram negatif enterik bakteri
infeksiyonlarinin tedavisinde en etkin kombinasyon
tedavileri

Simpozyum 2
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Ogrenim Hedefleri

Bu oturumun sonunda katihmcilar:

GRAN negatif bakteri
infeksivonlarinin tedavisindeki
zorluklarn saptamalk.

GRAMNM negatif enterik ve
nonfermentatif bakterilerdeki
antibiyotik direncinin
boyutunu belirlemel,

Direnc sorunu yasanan
GRAMN negatif enterik ve
nonfermentatif bakteri
infeksivonlarimnin tedavisinde
en etkin kombinasyon
tedavilerini saptamalk.
S8renim hedefleri olarak
belirlenmistir.
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Gram negatif bakteri infeksiyonlarinin tedavisindeki

zorluklar
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TABLE 6. Definitions for multidrug-resistang (MDR), extensively drug-resistant (XDR) and pandrug-resistant (PDR) bacteria
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Gram negatif enterik bakterilerdeki antibiyotik
direncinin boyutu




Figure 5.15: Escherchio opli: proportion of invasive isolates with resistance to fluoreguinolones in 2010

Antimicrobial resistance =
surveillance in Europe =

=1 N0 data repormed of k255 than 1o ksolares

Annual report of the European Antimicrobial R
Resistance Surveillance Network (EARS-Net)

2010

Figure 5.14: Escherichia coli: proportion of invasive isolates with resistance to third-generation cephalosporins in 2010
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Antimicrobial resistance
surveillance in Europe

Annual report of the European Antimicrobial
Resistance Surveillance Network (EARS-Net)

2010

K. pneumoniae

Figure 5.23: Kiebsiella pneumonise: proportion of invasive isolates resistant to fluoroquinolones in 2010
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Figure 5.22: Kiebsieila pnewmonioe: proportion of imvasive isolates resistant to third-generation cephalosporins in 2010
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Figure 5.24: Klebsiella pneumonice: proportion of invasive isolates resistant to aminoglycosides in 2010
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Figure 5.25: Klebsiella pneumoniae: proportion of invasive isolates resistant to carbapenems in 2010
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Enzvme Common genefic platform Spfecies distribution 1
Enterobacteriaceae

KPC (Kiebsielia K pneumoniae sequence rype K pneumoniae, Escherichia Xoli,

pneumoniae 258, vanious plasmuds types, Enterobacter species diverse

carbapenemase) ransposon TndJ0Ix Enterobacteniaceae

NDM (New Delhi metallo- Various plasmid rypes K pneumoniae and E coli

bera-lactamase) predominandy diverse region and around the world
Enterobacteriacese

OXA-48 (oxacidlinase) InclM-type plasmid K pneumoniae predominantly Southern and Western Europe,
diverse Enterobacteniaceae !

VIM (Verona integron- Gene cassettes i class 1 K pneumoniae predominantly

encoded metallo-beta- mtegrons

lactamase)

IMP Gene cassertes i class 1 K pneumoniae predommangly

mregrons
SME Chromosome Sedxgna marcescens

L. S. Tzouvelekis et al. Clinical Microbiology Reviews 2012




Worsening epidemiological situation of carbapenemase-

producing Enterobacteriaceae in Europe, assessment by
national experts from 37 countries, July 2018
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Karbapenem Direnci 2010 vs 2018

Figure 5.25: Klebsiella pneumoniae: proportion of invasive isolates resistant to carbapenems in 2010
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FIGURE 2

Epidemiological situation of carbapenemase-producing Enterobacteriaceae, assessment by national experts in European
countries, July 2018 (n = 37)
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Resistance of Klebsiella pneumoniae to
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WHO PRIORITY FATHOGENS LIST
FOR R&D OF NEW ANTIBIOTICS
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TACKLING DRUG-RESISTANT
INFECTIONS GLOBALLY:
FINAL REPORT AND
RECOMMENDATIONS

THE REVIEW ON

ANTIMICROBIAL RESISTANCE
CHAIRED BY JIM O’NEILL

ANTIMICROBIAL R&D IS NOT
ATTRACTIVE TO VENTURE CAPITALISTS

Less than 5%
of venture capital investment in pharmaceutical
R&D between 2003 and 2013 was for
antimicrobial development.

Total venture capital Antimicrobial venture
investment capital investment

51 .8bn




TACKLING DRUG-RESISTANT
INFECTIONS GLOBALLY:
FINAL REPORT AND
RECOMMENDATIONS

THE REVIEW ON
ANTIMICROBIAL RESISTANCE
CHAIRED BY JIM O’NEILL
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Tedavi secenekleri?



ESBL ureten Enterobacteriaceae

* ESBL salgilayan patojenlerle meydana gelen enfeksiyonlarda karbapenemler hala
ilk secenek

* Bu mo larda fluorokinolon direnci ¢ok yaygin

* Aminoglikozid direnci ¢ok yaygin

* Tigesiklin ESBL Uireten enterobakterilerin tiimiine etkin

* Fakat zayif penetrasyonundan dolayi Uriner sistem enfeksiyonunda
kullanimiyla ilgili yeterli veri yok

e Tigesiklin kullanildiginda ozellikle ViP’de tedavi basarisizligi riski yiksek;
artmis mortalite ve tedavi basarisizligi ile iliskili bulunmus



Karbapenemaz ureten Enterobacteriaceae
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Enterobacteriaceae Karbapenemazlari

Ambler Sinifi Bakteri

Sinif A KPC K. pneumoniae, E. coli,
Enterobacter spp.

Sinif B (metallobetalaktamaz) @ NDM, VIM, IMP NDM: K. pneumoniae, E. coli
VIM:K. pneumoniae
IMP: K. pneumoniae

Sinif D OXA-48 K. pneumoniae

KPC, Klebsiella pneumoniae carbapenemase; NDM, New Delhi metallo--lactamase; VIM, Verona integrin-encoded
metallo—lactamase; IMP, imipenemase; OXA, oxacillinase.



Enterobacteriaceae Karbapenemazlar

TABLE 1 | Classification and charactaristics of major carbapenemasas in Enfarobactenacsas.

Carbapenemase KPC MELs (NDM, VIM, IMP) OXA-48

Ambler molecular class A B D

Substrates of hydrohysis All p-lactams All B-lactams excapt for aztrecnam Penicillins and carbapenams
Inhibitad by classic f-lactamase Miramalhy Mo NO

inhibitors

Inhibited by avibactam Yes MO Yes

Inhibitad by vaborbactam Yoz Mo NO

Inhibited by relebactam Yes Mo NO

Commaon species in K. pneumoniae, E. cofi, NOM: K. pneurnonias, E. coif VIM: K. pneumonias
Enterobacteracasa Entarobacter spp. K. pnsumoniaa IMP: K. pneumoniae

KPC, Kiebsiofa pneumonias carbapenamass, MBL, meslalio-f-actamasa; NODM, New Dethi mefalio- f-lactamasa; VM, Verona infegrin-encodad metallo- f-lactamass;
IME imipanemase; OXA, oxacilingse.

Sheu CC et al. Frontiers in Microbiology 2019; 10.80
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Karbapenemaz ureten Enterobacteriaceae

PubMed v |Carbapenemase producing Enterobacteriaceae, treatment . |
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CRE tedavisinde

CRE’de etkili oldugu yeni ajanlar
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KOMBINASYON?

o~

Calisma dizaynlarinda ve diren¢ mekanizmalarindaki
¢esitlilik nedeniyle optimal oneri ???

Kombinasyon vs Monoterapi




Antibiotic Treatment of Infections Due to Carbapenem-Resistant
Enterobacteriaceae: Systematic Evaluation of the Available Evidence

Matthew E. Falagas,®™° Panagiota Lourida,® Panagiotis Poulikakos,®" Petros 1. Rafailidis,® Giannoula 5. Tansarli®
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Association Between Carbapenem Resistance and
Mortality Among Adult, Hospitalized Patients With
Serious Infections Due to Enferobacteriaceae: Results of a
Systematic Literature Review and Meta-analysis

Daikos, 2014 ——
Kontopidou, 2014 e
Tumbarello, 2012 ——
Qureshi, 2012 i
Farkotou, 2011 —_—
de Oliverra, 2015 —_—1
Tumbarello, 2015 -

Darect meta-analysis ——
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Figuwre 6. Mortality in patients with CRE infections treated with monotherapy vs combination therapy. Abbreviations: Cl, co

Enterobacteriaceas.
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nfidence interval; CRE, carbapenem-resistant

22 ¢alisma alinmis

7 calismada kombinasyon vs
monoterapi

4 BSI, 3 miks enfeksiyon

Monoterapi ile mortalite belirgin
yiiksek (OR= 2.19)

Ancak heterojenite ¢ok yiiksek (12=
% 84.2)

Martin A et al. Open Forum Infect. Dis. 2018




CRE’de optimal oneriyi belirlemek neden zor?

e Calismalar non-RCT; cogu retrospektif dizaynda...

* Farkl enfeksiyon bolgelerinde
 Farkli ciddiyetteki hasta gruplarinda

* Far
* Far
* Far

¢
K

o

RCT’lerden daha etkin sonuglar
alinincaya kadar ciddi enfeksiyonu

olan kritik hastalarda
* En onemlis! kliglik hasta gruplannca ya KOMBiNASYON tercih!!!

| genotipteki patojenlerle (KPC, OXA, VIM)
| mortalite degerlendirmeleri
| doz ve sltirede uygulanan AB degerlendirilmeleri kullaniimis...

Falagas M et al. Antimicrob. Agents Chemother 2014; 58: 654—-663.



Colistin alone versus colistin plus meropenem for treatment
of severe infections caused by carbapenem-resistant
Gram-negative bacteria: an open-label, randomised
controlled trial

* Yayinlanmis ilk prospektif RCT
* Kolistin monoterapi vs kolistin + meropenem
* Enterobacteriaceae hastalarin % 18’i (73/406)

* Enterobacteriaceae infeksiyonlarinin % 77’si
KDI ve K. pneumoniae (%89) major patojen

* Enterobacteriaceae ile ilgili subgrup
analizlerinde;
* Klinik sonugta fark yok

* Klinik basarisizlik ve 28 giin mortalite
kombinasyon grubunda daha az ama
istatistiksel anlamh degil....

Colistin Colistin Risk ratio (95% CI) P value
and meropensm for outcome with
combination
Per protocol population®
n 169 185
Clinical failure 129 (753%) 131 (71%) 0-92 [(0-82-1-05) 0.220
28-day mortality 60 (41%) 7L (41%) 0-O7F (0-76-1.25) 0-840
14-day mortality 48 (28%) 53 (29%) 1-00 (0-72-1-39) 0.9
Inappropriate empirical antibiotic treatmenti
n a2 105 . .
Clinical failure 74 (B0%) 76 (72%) 0-01 (0-78-1-07) 0.254
28-day mortality 40 (43%) 44 (429%) 0-98 (071-1-36) 0.910
14-day mortality 34 (37 %) 28 (27 %) 074 (0-49-1-13) 0166
Bloodstream infection, ventilator-associated pneumonia, or hospital-acquired pnevmonia
n 173 182 . .
Clinical failure 141 (823%) 133 (73%) 0-9 (0-8-1-004) 0-059
28-day mortality 77 (45%) 81 (45%) 0-959 {0-79-1-25) 0931
14-day mortality LS (3Z28%) 60 (33%) 1-04 (078-1-38) 0804
Main pathogen
n 1938 208
I Clinical failure I
Acinetobacter baumanmnii 125 (83%), n=151 130 (81%), n=161 0-97 (0-87-1-09) 0-643
Enterobacteriaceast 23 (68%), n=34 18 (46%), =39 0758 (0-54-1-13) 0185
Pseudomonas B{62%), n=13 4 {50%), n=8 0-81 {0-36-1-84) 0673
orotherst
28 -day mortalit
A baumannii 70 {46%), n=151 84 (52%], n=161 111 (0-87-1-41) 0404
Enterobacteriaceas 12 (35%), n=34 8 (21%), n=39 062 (0-20-1-36) 0235
Pseudomonas or others 4(31), =13 2 (?5%), n=8 0-81 (0-19-3-47) 1-0
14-day mortality
A baumanmnii S4 (36%]), n=151 62 (39%), n=161 1-11 (D-82-1.52) 0405
Enterobacteriaceas 6 (18%), n=34 6 (15%), n=39 0-90 (0-32-2-51) 0-8338
Pseudomonas or others 4 (31%}, m=13 2 (25%), n=8 0-81(0-19-3-47) 1.0

Paul M et al. Lancet Infect Dis 2018;18: 391-400




CRE tedavisinde alternatif arayislar




Yuksek doz Tigesiklin

[ 200 mg yukleme dozu sonrasi 2x 100 mg ]

* Yiksek doz tigesiklinin etkinligini degerlendiren calismalarda sonuclar
celiskili...

 Secilmis hasta gruplarinda (travma hastalari veya post-op abdominal
cerrahi hastalarinda gelisen CRE enfeksiyonlarinda)dustnulebilir...

* Ancak plazmada genis dagilimi ve dokularda konsantre olmasi nedeniyle
KDI’'larinda kullanilmamal...

Sheu CC et al. Frontiers in Microbiology 2019;10:80



Tigecycline Treatment for Carbapenem-Resistant
Enterobacteriaceae INnfections

A Svsrematic Review and Mera-Analvsis

Wentao Ni, MDD, Yeiliang Han, AMD, Jie Liv, MDD, Chuangi Wei, ALD, Jin Zhao, MDD,
Sunchang Cui, MDD, R Wang, PRD, and Yowuning Liv, ASD

TABLE 4. Subgroup Analysis of Mortality Using Different Tigecycline Regimens to Treat Carbapenem-Producing Enterobacter-
iceae and Carbapenem-Resistant Enterobacteriaoceae Infections
Variables Studies, No. Mortality Difference
Mortality Type (Patients, No.) OR (95% CI); P Heterogeneity of Studies Included
Monotherapy vs combination 30-day 9(317) 1.83(1.07-3.12); P=0.03 P =0%; 0=17%81; P=0.45
Infection-related 3(59) 1.75(0.33-9.27); P=0.51 IF=4634%; 0=3.73; P=0.16
14-day 2(42) 1.00(0.34-2.99); P=1.00 F=0%; Q=065 P=0.42
ICU 2(62) 110 (0111067 P=094 " =46.20%; 0=1.86; P=0.17
Double combination” _ 30-day g (205) 218(1.03-4.63); P=0.04 F=431%; O0=62T7, P=039
Infection-related 4 (58) 0.63 (0.16-2.54); P=10.51 IF=0%; Q=105 P=0.59
High dose vs standard dose’  30-day 2(4T) 225(055-9.24); P=0.26 F=00%: 0=0.02; P=0.90
ICU 2(62) 1248 (206-7543); P=0.006 I =0%; 0=022; P=0.64

 Tigesiklinin CRE enfeksiyonlarindaki etkinligini degerlendiren 25 calisma
* Subgrup analizlerinde yiiksek doz tigesiklin ile daha diisiik YBU mortalitesi (OR= 12.48)

Ni W et al. Medicine 2016;95(11):e3126



Carbapenemase-producing Klebsiella pneumoniae: (when) might we still
consider treating with carbapenems?

G. L. Daikos' and A. Markogiannakis®

TABLE |. Clinical studies, antimicrobial therapies and outcomes of patients infected with carbapenemase-producing Klebsiella
pneumoniae
First Quteome (no. of
author (year of Study Mo. of Carbapenemase T reatrment suecesses| b ict
References  publication) design patients  (no. of Bolates)  (no. of patients) no. of fallures) ° 22 §a||§ma (Gogu OIgu Ser|S|)
42 Villegas (2004) Cage reports 11 KPRC (11} Carbapenem [(4) 5/ Q e Q
n Lomaestro (2006) IMP (1) Carbapenem combined with another agent (1) ® Karbapenemlerln teropatlk
43 Wled (2007) Other reatment (&) ° e e
17 Daly (2007) etkinligi;
52 Mendes (2008)
41 Endlimiani | 2008)
53 Marschall (2009) * MIC >8 mg/L olan
14 Mathers (2009) . | | o
54 Benensan | 2009)
11 Yan (2001) Case series & IMP [1&) Carbapenem (3) w7 Izo at arda A’ 29
Orther treatment (13)
kL Lee (2004) Case serie 3 IMP (3) Carbapenem (3) 30 ([ ] <
55 Bradiord (2004) Cage saried 4 KPC (4) Carbapenem combined with anather therapy (3) ER) MIC = 4 mg/L OI’an
Other trestment (1) | H 0,
1] Bratu (2005) Retraspective 58 KPC (29) Ma precise informaton on treatment (58) 920 IZOIatIarda A’ 69 a
24 Daikas (2007) Fuetros et ive 8 VIM (28) Carbapenem {11) 1% . .
Carbapenem combined with another sgent (13) YUkSEImEkte kl bu Oran
Orther reatment (4) .
18 Seuli (2008 Cate sarien 17 VIM {17) Carbapenam combined with snather sgant (9) 143 CPE o|mayan izolatlarla
Orther reatment (8)
23 Weisenberg (200%) Case seris 21 KPC (21) Carbapenem ([ 1) B/13 (0)
Carlapenem combined with anather sgent (1) benzer (A’ 73)!
Other reatment ()
56 Maltezaw (2010) Case serfe 22 KPC (22) Carlapenem combined with anather agent (1) 1173 . -
Other wreaumere (1) * Mortalite karbapenem igeren
Mo informaton on trextment (B) .e
57 Endimiani [ 200F) Case series T KPC (T} Carlapenem combined with another agent (1) 413
Cartapenem comb rejimlerde ve MIC<4 mg/L olan
Ma informaton an treatment (5) H *e 2 -
58 Nadkarni (2009)  Case sedes 6 KPC (6) Other treatment 24 izolatlarda en dU§Uk (OR—5.3)
25 Daikos (2009) Prespective obserational &7 WIM (67) Carlapenem (|4) 16/51
Carlapenem combined with anather agent (12)
Ovher treamment (41)
5% Souli (20 10) Case series 18 KPC (18) Cartapenem (1) 1
Carbapenem combined with anather agent (1 1)
Orher treatment (&)
15 Maulawdi (2010) Case control 7 Wi (18) Onher treatment (37) FAN . . . .
LELD| Daikos GL. Clin Microbiol Infect 2011; 17: 1135-1141
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FIG. |.Simulated concentration—time profiles of three different dos- the MIC (50% T = MIC) of three different regiments of meropenem.
ing regimens of meropenem. Tl, traditional 30-min infusion; Pl, pro- Tl, traditional 30-min infusion; Pl, prolonged 3-h infusion. Adapted
longed 3-h infusion. Adapted from [35,4547]. from [36].
e PK verilere bakildiginda; * Farkli doz semalari ile Monte-Carlo
* 1g Tl g 8hile 5 saat sonra EUCAST MIC sinir simulasyonu yapildiginda MIC 4 mg/L icin

%50T>MIC hedefine ulasma olasiligi

deger olan 2 mg/L'nin altina diismekte..
e 1gTIq8hile % 69

* 1gPlqg8H ile; dozlar arasi siirenin

tamaminda 2mg/L’nin Gizerinde olmakta... * 1gPIq8Hile % 93
* 2 g Pl g 8H ile; konsantrasyon 4 mg/L'ye * 2gPlq8Hile; % 100
¢tkmakta...

Daikos GL. Clin Microbiol Infect 2011; 17: 1135-1141



Short Communication

Effect of combination therapy containing a high-dose carbapenem on
mortality in patients with carbapenem-resistant Klebsiella pneumoniae
bloodstream infection
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Figure 1. Cox regression analysis of survival stratified for carbapenem MIC

Panel A: MIC <8 mg/L Panel B: MIC =16 mg/L
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CMT: combination with meropenem treatment: 0 no, 1 yes.

Panel A and Panel B show cumulative survival at 14 days from CR-KP BS| onset for patients
recerving or not carbapenem combination therapy, it was adjusted for all the covanates included
into the Cox regression model and the propensity score. The model was further siratified according
with the meropenem MIC =8 mg/L (Panel A), MIC 216 mg/L (Panel B), the overall aHR for the
variable carbapenem combination therapy (CMT) was: 0.63, 95%C1 0.41-0.96, p=0.03.

» 595 CRKP etkenli KDi olan hasta

* jzolatlarin % 77’sinde meropenem
MIC 216 mg/L

* Yiiksek doz ve uzamis infiizyon
karbapenem tedavisi MIC 216 mg/L
olan izolatlarda bile etkili

Giannella M et al. Int J of Antimicrob Agents 2018;51:244-248.
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Meropenem for treating KPC-producing Klebsiella pneumoniae bloodstream

infections: Should we get to the PK/PD root of the paradox?

ABSTRACT

The objective of this study was to assess the achievement of pharmacokinetic/pharmacodynamic
(PK/PD) targets of meropenem (MEM) in critically-ill patients with bloodstream infections (BSI) due
to Klebsiella pneumoniae-carbapenemase-producing Klebsiella pneumoniae (KPC-Kp) with MEM
minimum inhibitory concentrations (MICs) =16 mg/L. Nineteen critically-ill patients with KPC-Kp BSI
were given combination therapy including MEM, tigecycline, plus colistin or gentamicin (according
to susceptibility testing). MEM was administered as an extended 3-hour infusion of 2 g every
8 hours, or adjusted according to renal function. MEM plasma concentrations were determined by
high-performance liquid chromatography. PK/PD targets for MEM were defined as T > 40% 1xMIC
and T = 40% 4 xMIC. Possible synergisms between MEM and coadministered agents were assessed
by time-kill assays based on plasma levels for MEM and on fixed plasma concentrations for the
other agents. In none of 19 patients MEM reached any PK/PD target. The actual MEM MICs were
256, 512, and 1024 mg/L in 1, 3, and 15 isolates, respectively. However, theoretically, the PK/PD
target of T > 40% 1xMIC could have been achieved in 95%, 68%, 32% and 0% of the isolates for
MIC equal to 8, 16, 32, and 64 mg/L, respectively. No synergisms were observed between MEM and
coadministered agents. In conclusion, high-dose MEM failed to reach PK/PD targets in 19 patients
with BSI due to KPC-Kp with very high MEM MICs. On a theoretical basis, our results suggest a
possible usefulness of MEM against resistant blood isolates with MICs up to 32 mg/L.
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Figure 1. Achievement of T = 40% 1 MIC by measured merope-
nem levels in 19 critically-ill patients with BSI due to KPC-Kp,
according to different hypothetical meropenem MICs. Actual
meropenem MICs of all 19 isolates turned out to be far higher
than those compatible with the achievement of such a PK/PD tar-
get, ranging from 256 to 1024 mg/L.

Del Bono V et al. Virulence 2017;8:66-73.




Karbapenemlerin CRE enfeksiyonlarinda

COHE Tl
» Karbapenem MIC £ 8 (32??) mcg/mL ise kullanilabilir...

* Yiiksek doz uzun siireli infizyon uygulanmalidir...
* 3x2 g/giin dozunda > 3 saat infiizyon!!!

e Eger varsa, in vitro aktif baska bir ajanla kombine edilmelidir...

Sheu CC et al. Frontiers in Microbiology 2019;10:80



Cift karbapenem tedavisi

Ertapenem 1¢
30-60 dakika 1 saat sonra
inflizyon

Meropenem 3x2 g

> 3 saat inflzyon

Mashni O et al. Annals of Pharmacotherapy 2018;1-12



Cift karbapenem tedavisi

* Ertapenem yiiksek afinitesi nedeniyle karbapenemaz tiirii hidrolitik enzimlere
baglanir (Suisid Inhibitor Etki / «kurban molekiil»)

* Diger karbapenemin daha yiiksek konsantrasyonlara ulasarak bakterisidal
aktivitesine izin verir..

* Bu kombinasyonun sinerjistik etkisi, yliksek karbapenem direncinde bile
gozlenmis...

* Ancak ¢alismalar KPC karbapenemazlarda yogunlasmis, diger genotiplerle ilgili
ileri calismalara ihtiyag var...
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Table I. (continued)

Raference

Die Pascale st al ™ 2017

Venugopalan et al ® 2017

Olrea e al? 2017

Soull ec al ™ 2017

Cprek and Gallagher,™ 2015

Oitva et al ™ 2014

Type of Infection. n (3)

Bacreramia IT (TN o (50%) 18 {546.3%) 13 [481%) T (38.9%) 5 (33.3%)
Prewmonia 25 (52 1%) I(167E) F(28.1%) 1 (3.7} 5 (27.8%) I (56.7%)
Urinary tract 3 (63X B [33.3%) 9 (28.13E) |2 (44 4%) I (1&aTE) B (53.3%)
Intrz-abdominal o (1a.B) 0 {0} O 00 P ) 0 ()
Oithears I (1) I (5-6%) F(28.1%) 1 (3.7} I (563 4 (J6.TE)
Multiple sites 4 (B3] P e )
Sapeigfaptic chock, n (%) Sepois MR MR = Sepcis 18 (58 3%) = Semoig 2 (TT_B3E) MR = hepois T (44675
Sepuc shocks 36 (T5X) = Seguc shock: B (25%) = Sepoc shock & e Septic shook: |
(22.7%) {675}
Type of carbapenemass Class A carbapenamase MR MR KIPC-2 MR KPC-3
[=ukali (=)
Chsze B mello--
lacmamasa = | 03E)
Thse O mrbapensrase
(= 10%E)
I omTes _ _ _ _ _
Clindcal successfowre, n (%) 30 (&2 5%E) 13 (7L2%) 24 [75%) T (TTEE) 7 (3893 12 (80Es)
Microbiological success, 23 (505}, Aralzed In 44 |5 (93.8%). Analyzed In 16 MR 20 (T4 0E) Il {(MA.6%), Analyzed In 14 12 (80rg)
o] pabicoi Saileors parionic
Adversa avenis related o Mone reported Setzure, | {5.5%) Setmure, 2 (6.3E) = Rash, | (3.T%) Salzure, 2 (11.17%) Setzure, | (&%)
DT, m(%6) Sodism disordar, | = Eosinophilia, | Mauzea, | (6.TE)
(3135 (3.7} Meningils, Hypermatremia, |
Vormiting. | (3.17%) 2(74%) (6. 73)
s |epkopani 36 3%
Miormlior (%) 1B-Day morzli: 25 2% 30-Day mortalio: 31.3% &0-Diay moralicy- 18.8% Crede morzlio: A0-DCoay meormalicy: 27 6% &0-Cay moralicy:
23,65 [ W




CRE tedavisinde yeni ajanlar




Seftazidim-avibaktam

* FDA onayi,

e Subat 2015'de;
* Komplike intra-abdominal enfeksiyonlar (clAl)
» Komplike Uriner sistem enfeksiyonlari (cUTI)

e Subat 2018'de;
» Hastanede kaynakli pnédmoni (HAP) ve ventilator iliskili pnédmoni (VAP)




Avibaktam

* Diger B-laktamaz inhibitorlerinin aksine bir B-laktam degil!!! (Diazabicyclooctane)

e Etki spektrumu genis:
 Ambler sinif A B-laktamazlar; (GEM, SHV, CTX-M ve KPC)
* Ambler sinif C B-laktamazlara (Amp C)
* Bazi sinif D (OXA-48) B-laktamazlara da ETKILi...

« Ambler sinif B MBLs (IMP, VIM, NDM) ETKiLi DEGIL...

 CAZ-AVI pekgok invitro calismada CRE izolatlarina karsi etkili, ciddi enfeksiyonlardaki
etkinligi ile ilgili klinik ¢alisma az ancak sonug¢lar umut vaat edici...



Seftazidim-avibaktam

TABLE 4 | Efficacy of caftazidima/avibactam for treatmant of carbapenem-resistant Enferobacteriacaas infactions.

Reference Study place, Study Patients, Infection foci Organism(s)/ Antibiotic(s) Clinical outcomes Remarks
year design numbear f-lactamase types
vanDuinetal, Unied States,  Prospactive 137 BSl (n=63; 46%)and  97% (133/137) were CAZAM in = 38) Adjusted all-cause mortality | Prospective, cbservational
2018 B sitas, pneumonia (i1 = 30, K. pneumoniae vs. colistin (n = 99 | was significantly lower in study on the use of
212015 Z2%) the CAZ/AV group (9% vs. | CAZ/AVI compared to
32%, P =0.001) colistin spacifically for
infections due to CRE,
including 30 (22%) patients
with pneumonia
Caston et al,, Span, lsraal, Ratrospective 31, all with Primary B3l [n = 14, B0.6% (26/31) wena CAZ/AV! in=B)vs. | 14-day clinical cure rate Small case numbers; no
217 muticanter, hematologic 45.2%) K. preumoniaa others in = 23) was higher in the CAZ/AM | difference in crude mortality
201222016 maligrancy group (85.7% [6/8] ve.
34.8% [8/23], P =0.03)
Shields et al., United States,  Retrospective 109 Secondary bacteremia  97% (106/109) of CAZAM in=13) CAZ/AV group had higher | Small case numbers with
2017b single stte, resuited from K. pneumoniae vs. others (n=96) | cinical success rates (85% | CAZ/AVI freatment; bias in
20090-2017 abdominal (46%, harborad biape [11A13) ve. 40.6% [39/96], | salection of tharapy
50/109) P=0.003)

CAZAV, ceffazidme/avibactam; 85I, bioodstream infaction.

Sheu CC et al. Frontiers in Microbiology 2019; 10.80




Seftazidim-avibaktam direng

Chinical Infectious Diseases

BRIEF REPORT

Clinical Outcomes, Drug Toxicity, and
Emergence of Ceftazidime-Avibactam
Resistance Among Patients Treated for
Carbapenem-Resistant
Enterobacteriaceae Infections

Ryan K. Shields,"*** Brian A. Potoski,'**® Ghady Haidar,' Binghua Hao,® Yohei Doi,’

Liang Chen,® Ellen G. Press,' Barry N. Kreiswirth,® Comelius J. Clancy,"*® and
1.3.4

M. Hong Nguyen

Emergence of Ceftazidime-Avibactam
Resistance and Restoration of
Carbapenem Susceptibility in Klebsiella
pneumoniae Carbapenemase-
Producing K pneumoniae: A Case
Report and Review of Literature

Ryan K. Shields,"? M. Hong Nguyen,'? Ellen G. Press,' Liang Chen,?
Barry N. Kreiswirthf and Cornelius J. Clancy'?*

Thirty-seven carbapenem-resistant Enterobacteriaceae (CRE)-
infected patients were treated with ceftazidime-avibactam. Clin-
ical success and survival rates at 30 days were 59% (22/37) and
76% (28/37), respectively. In 23% (5/22) of clinical successes,
CRE infections recurred within 90 days. Microbiologic failure
rate was 27% (10/37). Ceftazidime-avibactam resistance was de-
tected in 30% (3/10) of microbiologic failures.

Mikrobiyolojik basarisizlik saptananlarin % 30’unda
(3/10) CAZ-AVI direnci.....

CAZ-AVI ile 10-19 gun tedavi sonrasi «bla rmKPC-3»
genindeki mutasyonlara bagh direng!!

Shields RK et al. CID 2016;63(12):1615-8
Shields RK et al. Open Forum Infect Dis 2017




Seftazidim-avibaktam + Aztreonam

ABSTRACT Based upon knowledge of the hydrolytic profile of major g-lactamases
ﬁ:rund in Gram negatwe I:racterla we tES'tEd the efﬁcacy Df thE ccnml:rlnatlcnn of
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m:‘: "o In vitro calismalarda MBL(+) |zoIatIarda CAZ-AVI + ATM komblnasyonu etkin... -
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Can Ceftazidime-Avibactam and
Aztreonam Overcome f-Lactam
Resistance Conferred by Metallo-f3-
Lactamases in Enterobacteriaceae?

Steven Marshall,® Andrea M. Hujer,® Laura J. Rojas,22<

Krisztina M. Papp-Wallace,® Romney M. Humphries,® Brad Spellberg,®

Kristine M. Hujer,»® Emma K. Marshall,® S5usan D. Rudin,>® Federico Perez,2®
Brigid M. Wilson,® Ronald B. Wasserman,” Linda Chikowski,9 David L. Paterson,
Alejandro ). Vila,' David van Duin/ Barry N. Kreiswirth,* Henry F. Chambers,'
Vance G. Fowler, Jr.,™ Michael R. Jacobs,™ Mark E. Pulse,® William J. Weiss,®
Robert A. Bonomo22.c.p

T e pma o TR ar P o) ] s pey H 5
says were conducted, and the in vivo efficacy of this combination was assessed in a

murine neutropenic thigh infection model. By disk diffusion assay, all 21 isolates
were resistant to CAZ-AVI alone, and 19/21 were resistant to ATM. The in vitro activ-
ity of CAZ-AV] in combination with ATM against diverse Enterobacteriaceae possess-
ing MBLs was demonstrated in 17/21 isolates, where the zone of inhibition was =21
mm. All isolates demonstrated a reduction in CAZ-AVI] agar dilution MICs with the
addition of ATM. At 2 h, time-kill assays demonstrated a =4-log,,-CFU decrease for
all groups that had CAZ-AVI with ATM (8 pg/ml) added, compared to the group
treated with CAZ-AVI alone. In the murine neutropenic thigh infection model, an al-
most 4-log,,-CFU reduction was noted at 24 h for CAZ-AVI (32 mag/kg every 8 h
[g8h]) plus ATM (32 mg/kg g8h) versus CAZ-AVI (32 mg/kg g8h) alone. The data pre-
sented herein require us to carefully consider this new therapeutic combination to
treat infections caused by MEL-producing Enterobacteriaceae.

Marshall S et al. Antimicrobial Agents and Chemotherapy 2017: 61:€02243-16




Meropenem-vaborbaktam

* Agustos 2017’de komplike Uriner sistem enfeksiyonlar (cUTI) icin FDA
onayl...




Vaborbaktam

* Boron iceren B-laktamaz inhibitora!!!

* Etki spektrumu:
 Ambler sinif A B-laktamazlar; (GEM, SHV, CTX-M ve KPC)
e Ambler sinif C B-laktamazlar (Amp C) de ETKILI....

* Ambler sinif B MBLs (IMP, VIM, NDM) ve sinif D (OXA-48) B-laktamazlara
ETKILI DEGIL...

* MER-VAB pek¢ok invitro ¢calismada CRE izolatlarina karsi etkili ancak ciddi
enfeksiyonlardaki etkinligi ile ilgili klinik ¢calisma az...



Infect Dis Ther (201 8) T:439—455 @ Crosshark
htrps:/doi. org/ 10 1007/ /s401 21- 01802141

ORIGINAL RESEARCH ° COk merkezli RCT
Effect and Safety of Meropenern|* MER/VAB vs BAT( best available therapy)
versus Best-Awvailable Therapv iy
with Carbapenem-Resistant Ent
Infections: The TANGO II Rand|

77 hastanin 47’si konfirme CRE
Table 2 Efficacy endpoints among all F!:].I:i-.:nl:"i with confirmed CRE infections | o 22 BSI’ 16 CUTI, 5 HAP/VAP’ 4 CIAI
M-V (m = 32) BAT (m = 15)
n (%] n (%)

Efhcacy endpoints

Climical cwee at EOT 21 (658 5 133.3) . e . . . . .o

Clinical cure 2t TOC 19 (594 4 (267)  Klinik kiir ve 28-giin mortalitede MER/VAB uistiin...

Microbioksgic cure® at EOT 21 (658 & |0 . .

Microbiokegic cure” at TOHC 17 [53.1) 5 (333 i NEfrotOkSISIte da ha az--u-

Dy - 28 muxzlity 5156 5 133.3)

M-V [m = 23) BAT (m = 15) Dt remce® (95% CI) P valwe Relative difference”
n (%) n (%)

Sensitivity analysis of clinical cure st TOC and allcame mortality at day 28 scros all infection types (mCRE-MITT) exchuding prior antilsbotic faihere?

Clinical cuoe at TOC 16 (69.6) 4 (26.7) 429 (137-721) 0.004 160.7

Dy -28 all canese maortality 1 (43) 5 (333) — 290 [— 543 o -37) LIE 1 e — #7.1

M-% [m = 32) BAT (mn = 15) Dviffe rence® (95% CI) P vahse Relative Difference™
n (%) n (%)

Explomtory analysis of risk—beneht profile of meropanem—aborbactam compared to best availible therapy

Dy -28 all -canrse mortality or ncpl'.rl::-:-::-:-:i:iq.'f 8 (2500 & [40u) — 150 [ — 440w 1420 .3l — 375
Climical failure or nf_'pl'.rl::-l:-::-:-:i:iq.'-'. 10 (313 12 (R — 48T [— T46 o — 229) =2 ] — &0
Day-28 all-cawrse mortality or renal AESS ENEE G [edud) — 412 [— 645 mw — 130) {0 — GBRT
Climical failure or renzl AEs™ 9 (28.1) 12 [0 — 515 [— 774w — 26.3) =2 ] — 49

AE adverse event, BAT best avaikble therapy, CT conbdence interval, DT AP complicated whinery tract infection/zauste pyelonephritis, EOT end of trestment, mCRE-MTTT microbiokegic carbapenem-

resivtant Enterobectedzcese mosdibed intent to treat, M-V memspenem-vabodbactam, TOC test of cune




* Sisomisin sentetik derivesi yeni jenerasyon bir aminoglikozid...

* Temmuz 2018’de komplike Uriner sistem enfeksiyonlari (cUTI) icin FDA
onayl...

* In vitro calismalarda meropenem ve/veya tigesiklin ile
kombinasyonunda CRE izolatlarinda artmis etkinlik....

* CRE infeksiyonlariicin klinik calisma yok...

Sheu CC et al. Frontiers in Microbiology 2019; 10.80



» Tetrasiklin sinifindan sentetik «fluorocyclin» antibiyotik...

* Agustos 2018’de komplike intraabdominal infeksiyonlar (clAl) icin FDA
onayl...

* In vitro calismalarda CRE’ye karsi tigesiklinden 2 kat etkili!!!

* CRE infeksiyonlarinda klinik kullanimui ile ilgili calisma yok.

Sheu CC et al. Frontiers in Microbiology 2019; 10.80



Imipenem/Silastatin-Relebaktam

* Relebaktamin kimyasal yapisi avibaktama benzer (Diazabicyclooctane)

* Henuz FDA onayi yok...
* Komplike intra-abdominal enfeksiyonlar (clAl)
* Komplike Uriner sistem enfeksiyonlari (cUTI) icin basvurusu var.

* Sinif A &C karbapenemazlara in vitro etkili.
* Avibaktamdan farkli olarak sinif D OXA-48 etkinligi yok...



Sefiderocol

* Ik siderofor sefalosporin...
* Henlz FDA onayi yok.
* CRE izolatlarinda potent in vitro aktiviteye sahip...

* CRE infeksiyonlarinda klinik kullanimui ile ilgili calisma yok.



Yeni CRE etkili ajanlar- maliyet

« CAZ/AVI2.5g(2g/0.5g)q 8h
e 1kutu=359$
* Gunliik maliyet=1077 S (3 kutu)
 7-14 giin toplam tedavi siiresi= 7539- 15.078 S

Mooy

« MER/VAB 2 g (1g/1g) q 8h
e 1 kutu=173S
B = » Giinluk maliyet= 1038 $ (6 kutu)
3‘“"‘@’_ » 7-14 giin toplam tedavi siiresi= 7266 - 14532 S

S—

7 e 8




-

Gram-negatif enterik bakterilerde direng giderek artmakta...

-
-

ESBL (+) patojenlerle meydana gelen enfeksiyonlarda karbapenemler hala ilk se¢enek...

AN

-
>
CRE enfeksiyonlarinda kolistin, tigesiklin, aminoglikozidler in vitro duyarlilik testlerine goére
kullanilabilecek ajanlar...

AN

-
-

Kombinasyon tedavisi agir hastalarda daha basarili!!!

AN

o

)

Karbapenemler MIC degerlerine gore hala bir segenek: Ama yiiksek doz ve uzamis inflizyon
uygulanmali + ¢ift karbapenem tedavisi de uygun olabilecek bir diger alternatif...

o

AN

AN

-

Yeni antibiyotikler umut vadediyor, ancak OXA-48 etkinlikleri < KPC!!!
-
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