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Gram-negatif Gropatojenlerde kinolon direnci

Nature Reviews Urology (12), p 570-584 (2015)
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Gram-negatif Gropatojenlerde 3. kusak sefalosporin direnci

Nature Reviews Urology (12), p 570-584 (2015)
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Gram-negatif Gropatojenlerde karbapenem direnci

Nature Reviews Urology (12), p 570-584 (2015)



Name Phase Antibiotic class Route of Expected activity against Innovativeness

(synonym) Administration priority pathogens
(Developer)
CRAB CRPA  CRE OPP C T MoA  NCR
Delafloxacin® MNDA? Fluoroguinolone IV & oral (Melinta) --- % X X %
Vaborbactam NDA Boronate BLI + IV (The Medicines Co) b ® ® 7
+ meropenem carbapenem --
(Carbavance)

Vaborbactam: Class A B-laktamazlara etkili, MBL ve OXA etkinligi zayif

Relebactam: Class A ve C B-laktamazlari inhibe eder

C, yeni kimyasal sinif MoA, yeni etki mekanizmasi T, yeni hedef NCR, ¢apraz direng yok

active, I possibly active, Hlll not or insufficiently active.



Name Phase Antibiotic class Route of Expected activity against Innovativeness

(synonym) Administration priority pathogens
(Developer)

CRAB CRPA  CRE OPP C T MoA NCR

Cefiderocol 3 Siderophore- IV [Shionogi) ® ® o V.
cephalosporin

Relebactam 3 DBO-BLI + IV (Merck & Cao) b ® % b 4 %
+ imipenem/ carbapenem/ --
cilastatin degradation inhibitor

Relebactam: Class A ve C B-laktamazlari inhibe eder, digerlerine etki zayif

active, I possibly active, Hlll not or insufficiently active.



Name Phase Antibiotic class Route of Expected activity against Innovativeness

(synonym) Administration priority pathogens

(Developer) CRAB  CRPA  CRE oPp C T MoA NCR
Sulopenem 3 Carbapenem IV & oral (Iterum) - - - c X X X x
Plazomicin 3 Aminoglycoside IV (Achaogen) -- X X N X
Lascufloxacin 3 Fluoroquinolone IV & oral (Kyorin) ---- b 4 ® b 4 X
Eravacycline 3 Tetracycline IV & oral (Tetraphase) - - X X X 2
Omadacycline 3 Tetracycline IV & oral (Paratek) --- X X X
Solithromycin 3 Macrolide IV & oral (Cempra) --- X X X X
Iclaprim 3 DHFR-inhibitor IV (Motif Bio) ] ] X X X %
Lefamulin 3 Pleuromutilin® IV & oral (Mabriva) --- 4 9 y

Plazomicin: NDM Uretenlerde sik bulunan 16S rRNA methylases ilaci parcalar

Omadacycline: eravacycline ve tigecycline kiyasla daha iyi farmakokinetigi var, linear;
plasma protein baglanma: 20—-30%

Iclaprim: Yeni Dihydrofolate reductase inhibitori, non-inferiority calismalari basarisiz

active, I possibly active, Hlll not or insufficiently active.



Ulkemizde yakin gelecekte...

Drug Phasel* Phasell* Phaselll* FDA approved
P-lactam combined with p-lactamase inhibitors

Ceftazidime—avibactam*#® J of J S
Ceftolozane-tazobactam*® J J J/ J

Ceftaroline fosamil-avibactam S o - -



Caz-Avi, direncli Gram (-) enfeksiyonlarin tedavisi icin gelistirilmis
“Seftazidim” ve “Avibaktam” iceren ve karbapenemazlara karsi
etkili olan ilk kombinasyondur?34,

“Seftazidim” ve “Avibaktam” iceren yeni bir
kombinasyondur?3
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Seftazidim,

antipseudomonal,
genisletilmig
spektrumlu bir 3.

kusak sefalosporindir

1. Approval in other markets may include all of some of these four indications
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Avibaktam,

yeni gelistirilen
bir non-B-laktam,
B-laktamaz
inhibitoradur4.

FDA tarafindan Subat 2015’te, EMA tarafindan Haziran
2016’da asagidaki endikasyonlarda onaylanmistir

Komplike intra-abdominal enfeksiyonlar (clAl)

Komplike Uriner sistem enfeksiyonlari (cUTI)

Hastanede kaynakli pnémoni (HAP)

Eriskinlerde sinirli tedavi secenegi olan aerobik
Gram (-) enfeksiyonlarin tedavisi (Yalnizca EMA)

Source: Bush K. A resurgence of B-lactamase inhibitor combinations effective against multidrug-resistant Gram-negative pathogens. Int J Antimicrob Agents
2015;46:483-493. Ceftazidime/Avibactam: Summary of product characteristics, 2016



Ulkemizde Ergoniil O. ve arkadaslari tarafindan yapilan
en yakin tarihli ve cok merkezli calismada (2016) direnc¢
oranlari asagidaki gibidir:

E.coli

K.pneumoniae

3. Kusak

Sefalosporinlere
Diren¢ Oranlari

Karbapenemlere
Diren¢ Oranlari

3. Kusak
Sefalosporinlere
Diren¢ Oranlari

Karbapenemlere
Diren¢ Oranlari

Ergdniil O. ve arkadaslari 71%

%6,4

72% 40%

7 farkli cografi bélge ve 17 (igiincii basamak saglik merkezi ¢alismaya dahil edilmistir

Karbapenemler, coklu ilac direncli (MDR) bakteriyel enfeksiyonlarin tedavisinde tercih
edilen son care ilaclardir ve karbapenem direncli Enterobacteriaceae'nin (CRE)
yayginlasmis olmasi nedeniyle tehdit altindadir>1%11, Karbapenem direncinin yayilmasi

kiresel bir saghk krizidir>1911,

Ref : Ergdniil O et al. Healthcare-associated Gram-negative bloodstream infections: antibiotic resistance and predictors of mortality.

Journal of Hospital Infection 94 (2016) 381-385




B-laktamaz ailesi

Carbapenemases?

Class A Class C
(serine) (serine)

Metallo (MBL)

e.g. CMY,
OXA LAT, FOX

e.g. OXA-11,
-14, -15,
-16, -17,-48

VEB, GES, PER " -
9 families:

2 families: 6 families:
N WA oxA PSE | NDM. vIM.
SME, NMC
e.g. OXA-48 IMP,
PER, GES, GIM, SIM
SFO, SFC, ‘ ’
IBC SPM
e.g. VIM-1,
NDM-1

>350 different B-lactamases have been identified




Ceftazidime/Avibactam etkinligi

B-laktamazlar
Serine en2|mler Metallo-enzimler

‘------\
\------'

’ ----------------- ‘
I avibactam ile biiyiik oranda inhibe |
| S ————— 4
A" EEEEEEEEEEEEEEEENEEEEEEEEEEEERERE
- avibactam ile kismiinhibe

Drawz SM, Bonomo RA. Clin Microbiol Rev 2010;23:160-201. e NN NN E NN NN NN NN NN EEEEEEEEEEEEEEER



B-laktamazlar, protein siralamalarina gore sinif A-D
arasinda siniflandirilan biytiik bir hidrolitik enzim
grubuduris,

Su ana kadar klinik kullanim icin onaylanmis olan ¢ adet B-laktam [3-
laktamaz inhibitoru mevcuttur;

Klavulanik asid (klavulanat), sulbaktam and tazobaktam?®,

« Ozellikleri sunlardirts;
* Yapisal olarak B-laktamlarla iligkilidirler
» DusuUk duzeyde enzim ekspresyonu ile hidrolize olurlar
« Sinif C ve D enzimlerine karsi etkisizdirler

Klavulanik asid Tazobaktam Sulbaktam
(klavulanat),
O O - C_ 0
2.0 OH S F\ P
- 0 == -
0 - . CO2 Dé N i
CO; CO,
B-lactam ring B-lactam ring B-lactam ring

Lahiri SD, et al. Antimicrob Agents Chemother 2013;57:2496-505; Coleman 2011



Diazabicyclooctanes (DBOs; eq.
Avibactam)

Beta laktamazlarda inhibisyon sirasinda beta laktam halkalari acilir
ancak Avibactam da bu gerceklesmez ve stabilite korunur.

Cok potent bir inhibisyon yapar;

- 1 molekul beta laktamazi bloke etmek i¢cin 55-214 tazobactam ve
klavulanik asid gerekirken, sadece 1-5 Avibactam yeterlidir.

- Enzim inhibitor kompleksinin yarilanma omru Tazobactamda 5
saat iken, Avibaktamda 7 gunden uzundur.

- Sinif C Beta laktamazlarin gogu Klavulanik asid ile induklenir ve
eskil ettigi antibiyotigin MIC degerini yukseltirken, Avibactam
indukleme yapmaz.

Coleman 2011



Avibaktam daha genis B-laktamaz
spektrumuna sahiptir:

Sinif A

Sinif B

Sinif C

Sinif D

TEM, SHV
CTX-M

PER, VEB, GES
KPC

IMP, VIM, NDM1

Chromosomal
Enterobacteriaceae AmpC

Chromosomal
Pseudomonas AmpC

Plasmid-encoded
ACC, DHA, CMY, FOX,
LAT, MOX, MIR, ACT

OXA-1, -31, -10, -13

Carbapenemase-type
OXA-23, -40, -48, -58

+ 1. Lagacé-Wiens P, et al. Core Evid 2014;9:13-25.

X X X x x

x

X

Variable
OXA-1, -10

Variable

Variable

Variable
OXA-23, -48

N N x» XX XX

v

Variable
OXA-1, -31

Variable
OXA-48



Seftazidim Avibaktam etkililigi “invitro olarak™
gosterilmistir

CAZ-AVI genisletiimis spektrumlu B-laktamaz (GSBL)-ureten bakteriler,
Klebsiella pneumonia karbapenemaz (KPC)-Ureten bakteriler, ve tedavisi zor
Pseudomonas aeruginosa da dahil olmak tUzere karbapeneme-direngli

Enterobacteriaceae (CRE)’ler gibi yaygin bir kapsamda etkisi “invitro olarak”
gosterilmistir
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AstraZeneca Global Surveillance of 2015:
Ceftazidime-Avibactam Activity Tested Against Clinical Isolates in Europe



In vitro synergistic effects of ceftazidime/avibactam
alone or in combination with colistin or tobramycin
against multi-drug resistant 4cinefobacter baumannii isolates
Emel Mataraci Kara®, Mesut Yilmaz**_ Berna Ozbek Gelik*

*Istanbul University Faculty of Pharmacy Dept. of Pharmacentical Microbiology 34116 BeyamtTstanbul, Turkey
** Istanbul Medipol University Faculty of Medicme Dept. Of Infechions Diseases and Chnical Microbiolozy, 34214 BageilarTstanbul, Turkey
emataraci@istanbul edu tr
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Conclusions Table 1: In vitro activities of antibiotics against 40 clinically obtained strains of MDE 4 Saumannii.
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Acinetobacter baumannii CAZ-AVI direncli kokenler kolistin ve
tobramisin ile sinerjistik




* 18 Avrupa ulkesi 96 merkezden toplanan 24750
Enterobacteriaceae izolati

« Caz/avi tum karsilastirmalarda en etkili ajan

« TUm Enterobacteriaceae koleksiyonunda (%99.4 duyarh)
« Kolistin-direncli (%98.2% duyarli),

* MDR (%96.7 duyarli)

* CRE, MBL-negatif (98.5% duyarh) isolates.

» Beklendigi Uzere MBL tasiyan izolatlara etkisiz

From: In vitro activity of ceftazidime/avibactam against isolates of Enterobacteriaceae collected in European

countries: INFORM global surveillance 2012-15
J Antimicrob Chemother. 2018;73(10):2782-2788. doi:10.1093/jac/dky266
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From: In vitro activity of ceftazidime/avibactam against isolates of Enterobacteriaceae collected in European

countries: INFORM global surveillance 2012-15
J Antimicrob Chemother. 2018;73(10):2782-2788. doi:10.1093/jac/dky266



Ceftazidime-avibactam clinical efficacy
Clinical trial programme overview

Seven prospective, international,

multicentre, randomised Phase lll studies

RECLAIM 1, 2 and 3:
Adults with clAl

~

Gouble-blind

randomisation (1:1):

+ CAZ 2000 mg + AVI
500 mg + metronidazole
500 mg IV g8h or

« MER 1000 mg IV +
placebo g8h

Primary objective:

* RECLAIM 1 and 2:
Assess non-inferiority of
CAZ-AVI re: clinical cure
at TOC visit in patients
with 21 identified
pathogen (IMMITT
populations)

*+ RECLAIM 3:

Proportion of patients with
clinical cure at TOC visit
(CE populations)

N /

RECAPTURE 1 and 2:
Adults with cUTI (including
acute pyelonephritis)

fDoubIe-innd

randomisation (1:1) :

+ CAZ 2000 mg + AVI
500 mg g8h IV or

*+ DOR 500 mg + placebo
g8h IV

Primary objective:

Assess non-inferiority of

CAZ-AVI on co-primary

endpoints in mMITT

analysis set:

1) Resolution of UTI-
specific symptoms

2) Resolution/improveme
nt of flank pain

3) Per-patient microbiol
eradication and
symptomatic resolution

-

~

/

REPRISE
Adults with CAZ-
resistant pathogens

REPROVE
Adults with nosocomial
pneumonia (including
VA;P)

I

/Open-label \

randomisation (1:1) :

« CAZ 2000 mg + AVI
500 mg +
metronidazole 500 mg
g8h IV or

» Best available therapy

Primary objective:

Estimate per-patient

clinical response to CAZ-

AVI and best available

therapy at TOC visit in

cUTI and clAl caused by

CAZ-resistant Gram-

negative pathogens

o J

CE, clinically evaluable; cMMIT, clinically modified intent-to-treat;
mMIITT, microbiological modified intent-to-treat

~

/Double—blind
randomisation (1:1) :
« CAZ 2000 mg + AVI
500 mg g8h IV or
« MER 1000 mg +
placebo q8h IV
Plus open-label empiric
linezolid + aminoglycoside
Primary objective:
Assess non-inferiority of
CAZ-AVI on clinical cure
rate at TOC visit in cMITT
and CE populations




Ceftazidime-Avibactam Is Superior to Other Treatment Regimens against Carbapenem-Resistant
Klebsiella pneumoniae Bacteremia.

Shields RK'?, Nguyen MH*#, Chen L*, Press EG', Potoski BA'4°, Marini RV?, Doi ¥+, Kreiswirth BN*, Clancy CJ7-6.7.

=) Author information

Department of Medicine, University of Pittsburgh, Pittsburgh, Pennsylvania, USA.

Antibiotic Management Program, University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania, USA.

Department of Medicine, University of Pittsburgh, Pittsburgh, Pennsylvania, USA mhn5@pitt.edu.

Public Health Research Institute Tuberculosis Center, New Jersey Medical School, Rutgers University, Newark, New Jersey, USA.
Department of Pharmacy & Therapeutics, University of Pittsburgh, Pittsburgh, Pennsylvania, USA.

XDR Pathogen Laboratory, University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania, USA.

WA Pittsburgh Healthcare System, Pittsburgh, Pennsylvania, USA.
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* Ceftazidime-avibactam carbapenem-resistant Klebsiella
pneumoniae bakteriyemisindealternatifler ile kiyaslandiginda
daha yuksek klinik basari (P = 0.006) ve sagkalim (P = 0.01).

Antimicrob Agents Chemother. 2017 Jul 25;61(8).



Antimicrob Agenis Chemother. 2017 Feb 23;81(3). pil: el2097-16. doi: 10. 11 28/AAC.02097-16. Print 2017 Mar.

Emergence of Ceftazidime-Avibactam Resistance Due to Plasmid-Borne blakpc.3 Mutations
during Treatment of Carbapenem-Resistant Klebsiella pneumoniae Infections.

Shields RK'2, Chen L®, Cheng 8", Chavda KD?, Press EG’, Snyder A', Pandey R?, Doi Y1, Kreiswirth BN3, Nguyen MH*2, Clancy CJ1-4~.

= Author information

Department of Medicine, University of Pittsburgh, Pittsburgh, Pennsylvania, USA.

XDR Pathogen Laboratory, University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania, USA.

Public Health Research Institute Tuberculosis Center, New Jersey Medical School, Rutgers University, Newark, New Jersey, USA.
Department of Medicine, University of Pittsburgh, Pittsburgh, Pennsylvania, USA mhn5@pitt.edu.

VA Pittsburgh Healthcare System, Pittsburgh, Pennsylvania, USA.

[ I R e

* 3 hastanin tedavisi sirasinda Ceftazidime-avibactam- direncli K.
pneumoniae gelismis- tedavinin 10 — 19. glinlerinde

* Tum genom dizileme ile daha énce bulunmayan bla,pc 5
mutasyonlari saptanmig

Antimicrob Agents Chemother. 2017 Feb 23;61(3)



Ceftazidime-avibactam PK/PD data
Anahtar noktalar

Ceftazidime ve avibactam arasinda ilag-ila¢ etkilesimi yok !

Ceftazidime ve avibactam bobrekten atilir; idrarda ~%100 degismeden atilir 2
Yas ve cinsiyete gore doz ayarlamasi yok 3

Ceftazidime-avibactam akciger gecisi iyi; plazmaya yakin oranlarda gecer 4
Orta-agir bobrek yetmezliginde doz ayarlamasi yapilir 2
Ceftazidime-avibactam 2000-500 mg g8h 2 saati asan inflizyon ile uygulanir >

Monte Carlo simulasyonuna gore bu dozda ciddi Gram-negatif enfeksiyonlar icin
hedefi tutturur (ceftazidime 50% fT>MIC; avibactam 50% fT>CT 1 mg/L)®

1. Edeki T et al. ICAAC 2013; Poster A-1019; 2. Merdjan H et al. Clin Drug Investig. 2015;35:307-317; 3. Tarral A, Merdjan H. Clin Ther.
2015;37(4):877-886; 4. Nicolau D et al. ICAAC 2013; Poster A-1027; 5. Crandon JL et al. Antimicrob Agents Chemother






