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Direnc Tum Dunyanin Problemilll

e Antibiyotik direncli bakteriyal Antibiotic-Resistant Bacterial Infections
enfeksiyonlar tim dinyada g 127
* Yilda 2.2 milyon dolar harcama E
* 2050 ile beklenen rakamlar £
i Al & Resistant infections have more
* Yilda 10 mllyon 6lim E 27 than doubled in US since 2000
e 60-100 trilyon dolar global kayip 0 TTrT T T T T
e 300 milyon erken 6lim R S R S P

1. Thorpe KE, et al. Health Aff (Millwood). 2018;37:662-669,
2. Review on Antimicrobial Resistance. Tackling a Crisis for the Health and Wealth of Nations. 2014,



Nazokomiyal CID Gr(-) Bakterilerin Durumu

CDC: Direngli Gram(-) Bakteri Enfeksiyonlarinin
Tehdit Durumu

Tehdit

Enfeksiyon
Durumu E
Aci Carbapenem-resistant Carbapenem—res-lstant,
Enterobacteriaceae™® (CRE) ES BL—produ.cmg
Enterobacteriaceae
ESBL-producing Enterobacteriaceae » :
Kritik Carbapenem-resistant
Multidrug-resistant Acinetobacter Acinetobacter baumannii

Ciddi
Multidrug-resistant Pseudomonas Carbapenem-resistant
aeruginosa Pseudomonas aeruginosa

» ESKAPE patojenler: Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumannii, Pseudomonas aeruginosa, ve Enterobacter spp



- B-lactamases with
carbapenemase activity:
KPC, OXA-48, NDM, VIM,
IMP

- Loss of porins: OmpK35 &
ompK36 in K. pneumoniae

- Efflux pumps: AcrAB-TolC
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Karbapenem Direnci

Karbapenem direncli g(-) bakteri

Karbapenemaz Uretimi

Sinif A
KPC

B—laktamaz

Sinif B (metallo-B-laktamaz)

Multifaktoriyel
NDM, VIM

J Permeabilite

Sinif D
OXA-48

Dusuk diizey direng

Yiksek duzey direng



CDC Mortalite Oranlari

CRE

ESBL-producing Enterobacteriaceae
MDR Acinetobacter

MDR P aeruginosa

1. CDC. Antibiotic Resistance Threats. 2013, 2. Falagas ME, et al. Emerg Infect Dis. 2014;20:1170-1175.



CID gr(-) lerde BetaLaktam Kombinasyon

Tedaviler

 Seftalozan-tazobaktam

» Sefepim-tazobaktam

* Aztreonam-avibaktam
 Seftoralin-avibaktam

* Imipenem-relebaktam

* Meropenem-vaborbaktam
* Sefepim-zidebaktam

* Meropenem-nacubaktam



Yakin zamanda onaylanmis antibiyotikler

Kombinasyon Endikasyon in vitro aktivite Dikkat edilecek durumlar

Sefalosporin/ clAl metronidazole
Ceftazidime/ B-laktamaz ile
avibactam(?] inhibitor cUTI PN ile
HABP/VABP

E: KPCs, TEM, SHYV, Klirens 30-50 ise azalmis
CTX-M, AmpC, OXA aktivite
P: AmpC, OprD loss SSS reaksiyonu olabilir

Karbapenem/ : E: KPC, SME, TEM
TI PN il ! ’ ’
B-laktamaz cu e SHV, CTX-M, CMY,
A Enterobacteriaceae
inhibitord ACT

Meropenem/ SSS reaksiyonu olabilir

vaborbactam!3!

1. Ceftolozane/tazobactam [package insert]. November 2016. 2. Ceftazidime/avibactam [package insert]. February 2018.
3. Meropenem/vaborbactam [package insert]. April 2018,




Seftolozan-Tazobaktam

e Zerbaxa
* FDA Aralik 2014
* Komplike iYE

» Komplike IAl (Metronidazol ile kombine)
* Pnémoni icin analiz asamasinda
e 3x1.5 gram (1 gr seftolozan, 0.5 gr tazobaktam)



Seftolozan-Tazobaktam

* Invitro aktivite var * Non-fermenter aktivite
* Pseudomonas spp. * Acinetobacter spp.—2>yok
* Haemophilus e Stenetrophomonas spp.—2> yok
* Moroxella * Burcholderia pseudomallei—> var

 Enterobacteriacea
* CRE etkili degil
 AmpC etkisi zayif



Seftolozan-Tazobaktam

* Gram pozitif * Anaeroplar
» Streptokok pyogenes—>var * Fusobacterium spp.—>minimal
 S. agalactia—>var * Propionabacterium
* Staphylococcus spp.—>yok spp.—~>minimal
« Enterokok=>yok * Bacteriodes +/-

 Clostridiyum. yok



Seftolozan-Tazobaktam

* Seftolozan-tazobaktam—> CID ve XDR-P.aeruginosa icin cok uygun
e Cogu ESBL ve Amp C ureten suslara etkili

* KPC veya MBL ‘lara etkili degil

* MIK>4 oldugunda pndmoni icin basarisizlik olabilir

* FDA onerdigi dozlardan daha ylksek dozlar pnédmoni icin kullanisli
olabilir.

* Tedavi altinda diren¢ mg



Seftolozan-Tazobaktam

* Yapisal olarak ceftazidime cok benzer

* PBP’ye yuksek afinite ile baglanirlar

* OPrD porin mutasyon ve effliks pompalarindan etkilenmez

* Seftolozan/tazobaktam =2 C. difficile aktivitesi az

e Seftazidim direncli ESBL-Enterobacteriaceae spp. ' lara karsi etkili



Seftolozan-Tazobaktam

* Tazobaktam eklenmesi ile MIK degerlerinde %90 azalma mg

e Sefepim ile karsilastirmada
» Seftazidim-R Enterobacteriacea icin 2X
* Pip-tazo ile karsilastirmada 8X etkin bulunmustur.

 Seftazidim direncli P. aeruginosa icin seftolozan/tazobaktam aktif
saptanmistir.



Seftolozan/Tazobaktam

ASPECT-cUTI!

=cUTI ve ya AP Levofloxacin = Noninferior = Benzer guvenlik profili
="RCT; N =1083

ASPECT-clAIl!

"Arti metronidazole : . = Benzer guvenlik profili
aclAl Meropenem = Noninferior g P

="RCT; N =541

1. Wagenlehner FM, et al, Lancet, 2015;385:1849-1956, 2. Solomkin J, et al. Clin Infect Dis, 2015;60:1462-1471,



MAJOR ARTICLE

Ceftolozane/Tazobactam Plus Metronidazole for

"« Prospektif randomize cift kor
i Cef/tazo +metronidazol ---

X meropenem

* ESBL Enterobacteriaceae =2 Kur

mes  Oranlari %95-85
i * CTXM 14-15-> %100-72
* Yan etkiler benzer

and Comparators®

Intra-Abdominal Infection

Klebsiella pneumoniae 53

Pseudomonas aeruginosa 53

eftolozane/ Meropenem
tazobactam
96% 95%
100% 88%
100% 100%



Agent | Resistance
J Antimicrob Chemother 2016; 71:
40110 1093/jac/dkw0s3 advance. C@ffOlOZaNe - 20/731 (2.7%)
Faz Il randomize, cift kor, cok merkezli

Komplike iYE-PN—>
3x1.5 gram ceftolozane/tazobactam 195/ 731 26‘%)
1x750 mg levofloxacin 5-9. gtin klinik iyilesme ve

mikrobiyolojik eradikasyon

2 DV

PECT-cUTI trial

tam and Comparators®
ated Urinary Tract Infection

%26 olgu bazal Gropatojen levofloxacin direncli,
%88 ceftolozane/tazobactam duyarhi[MIC <2
mg/L) tazobactam
Bu grupta kir oranlari ceftolozane/tazobactam 91%
%100 levoda 39.3%

7 gunluk ceftolozane/tazobactam tedavisi 86%
yiksek doz levofloxacin tedavisinden cok etkili.

Ceftolozane/ Levofloxacin




Meropenem/Va . Calismalari

TANGO |11
=cUTI veya AP
="RCT; N = 545

Piperacillin/

Noninferior =  Benzer guvenlik
tazobactam 8

= HiP/ViP ve bakteriyemi : 28 giin all cause

TANGO 12! mortalite dlistk . .
=CRE BAT = cUTI/AP: overall basari orani yuksek (7-14 Azablm|§ rtt)envall yetr:eﬁllk
sOLRCT: N = 43 giin) ve buna bagli mortalite

= clAl: Klinik basari

1. Kaye KS, et al. JAMA. 2018;319:788-799. 2. Kaye KS, et al. IDWeek 2017. Abstract 1862.
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Activity of meropenem-vaborbactam according to mechanism of
carbapenem resistance in Enterobacteriaceae

KPC producing Enterobacteriaceae (n=180)
80

70 NS
60
50
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Dllllll .l_|_|||
32

<0.015 0.03 0.06 0.12 0.25 2 4 3 16

1

o

B Meropenem-vaborbactam 35 19 7 19 24 19 F L 1 1
® Meropenem 1 6 11 10 21 16 70

Castanheira M et al. Antimicrob Agents Chemother. 2017 Aug 24;61(9)



Activity of meropenem-vaborbactam according to mechanism of
carbapenem resistance in Enterobacteriaceae

OXA-48 producing Enterobacteriaceae (n=25)
NS

5
4
3
2
| r all
1 2 4 8 16 32 >32

<0.015 0.03 0.06 0.12 0.25 0.5

® Meropenem-vaborbactam 0 0 0 0 0 2 0 0 3 5 5 5 5
¥ Meropenem 0 0 0 0 0 1 0 1 2 5 5 6 0

Castanheira M et al. Antimicrob Agents Chemother. 2017 Aug 24;61(9)



Activity of meropenem-vaborbactam according to mechanism of
carbapenem resistance in Enterobacteriaceae

Carba penemasg negative CRE (porins +/- efflux pumps)
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Castanheira M et al. Antimicrob Agents Chemother. 2017 Aug 24;61(9)



Pharmacodynamic model: dosing 2& of meropenem + 2 g of vaborbactam every 8 hours by
a 3-hour infusion is bactericidal against CRE with MIC 8 mg/L (with vaborbactam at 8 mg/L)

10+
&= K.pneumoniae KP1194 (Meropenem-vaborbactam MIC = 8 mg/L)

&= K. pneumoniae KP1223 (Meropenem-.vaborbactam MIC = 8 mg/L)

~®~ K. pneumoniae KP1096 (Meropenem-vaborbactam MIC = 16 mg/L)

6

Log CFU/mL

0 8 16 24 32
Time (hours)

Simulated exposures in hollow fiber model to that observed in phase 3 trails (24-h free AUC, ~550 mg -
h/liter) was active against KPC+ K. pneumoniae with meropenem-vaborbactam MICs 16 mg/L and
suppressed the development of resistance

Sun D et al. AAC 2017 61: e01994-17 Sabet M et al. AAC 2018 Feb; 62(2): e01969-17



JAMA | Original Investigation

Effect of Meropenem-Vaborbactam vs Plperacﬂlln -Tazobactam

onClinical C adication in
Complicate@hiical cok merkezli, randomize klinik

The TANGORRR b .
e 2014- 2016 komplike IYE pip-
tazo/mer-vaborbactam
* Klinik basari=> %94-98
* Mikrobiyolojik eradikasyon—=>%66-60

* Yan etki=2 %39-35

JAMA. 2018;319(8):788-799. doi:10.1001/jama.2018.0438



Open Forum Infectiot

Meropenem-Vaborbact

AvailableTherapy for Ca TANGO Il randomize, faz Ill, open-label
PP e N ppwsen  Komplike IYE, akut PN, Hastane iligkili pnémoni,

II: PrimarvOutcomes by ventilasyon iliskili pnémoni

’

Efficacy by M-V (N =28) BAT (N = 15)
Infection Type n/N" (%) n/N° (%) Irmall §a|'§ma
Bacteremia + HABPVABP coside, polymyxin B, colistin,
All-Cause Mortality, Day 28 4/9 (44.4%) :
cUTI/AP e - Bl avibactam (monotherapy
Overall Success at End of Therapy 8/11 (72.7%) 214 (50%)
(EOT)
Overall Success at Test of Cure 37 42.9%)* 214 (50%) - I I
S Sucoses & eremei, 15 iYE/AP, 5 HiBP,
clAl
Clinical Cure atTOC 1/1 (100%) 0/2 (0)

*4 M-V subjects were indeterminate/not assessed at TOC.

AEs occurred in 84.4% of M-V patients vs. 92% on BAT. M-V was associated
with fewer drug-related AEs (24.4% vs. 44%), severe AEs (13.3% vs. 28%),
and serious AEs (33.3% vs. 44%) vs. BAT



TANGO II RCT: Meropenem-vaborbactam vs. BAT
for CRE (N = 50)

80%

67.7%

60%

40%
26.3%

20%

16.1% -

Clinical cure Mortality
aM/V (n=31) mBAT (n=19)

Symeon M al al Abstract #00422 ECCMID 2018 Madnd, Spain
Kaye KS et al. Open Forum Infectious Diseases, Volume 4, Issue suppl_1, 1 October 2017, Pages S534-S535, hitps //dol org/10 1093/ofd/ofx 163 1392

0%

Wunderink RG et al. Infect Dis Ther 2018 .g::



Meropenem-Vaborbaktam Pozitif
ve Negatif Acidan

optimum doz
saglanabilir [

mutasyonlan dirence
neden olur

genis secici bask
olusur

T

Pogue IM et al. Clin Infect Dis. 2018 Jul 18




Monobactam/p-lactamase

Aztreonam/avibactam

inhibitor
Imipenem/cilastatin/ Relebaktam-Yeni Beta
et e Evet
relebactam laktamaz inhibitoru

1. Sader HS, et al. Antimicrob Agents Chemother. 2018;62:e01856-17.

2. Kohira N, et al. Antimicrob Agents Chemother. 2015;60:729-734.

3. Jacobs M, et al. ECCMID 2018. Abstract P0187.

4. Karlowsky JA et al. Antimicrob Agents Chemother. 2018;62:pii: e00169-18.



AMERICAN Antimicrobial Agents EPIDEMIOLOGY AND SURVEILLANCE

Y e : - .
and Chemotherapy™ | AZtreonam-Avibaktam ‘ ) |

WIS EIRNY, 10 510m 10 451 Enterobacteriaceae
Comparator Agent susu (2016) >
Enterobacteriaceae

* 116 metallo-betalaktamaz ve /veya

Helio S. Sader,> Rodrigo E. Mendes,* OXA-48

 Tim izolatlar icin aztreonam-avibactam

MIK-> < 8 ug/ml
* En ylUksek aztreonam-avibactam MIK
degeri=> 4ug/mil.



Aztreonam/Avibaktam
ClinicalTrials.gov

aluues ¥ AUDUUL QLUUIRS ¥ SULMIIL SlUues v nesuuves v AUUUL ale ¥

Home >  Search Results >  Study Record Detail ~| Save this study

A Study to Determine the Efficacy, Safety and Tolerabil eropenem
(MER) £ Colistin (COL) for the Treatment of Serious Inf
' Vieropen

=+ MTZ -
/ m % colisti

avibactam *N =300




J AMERICAN
-y SOCIETY FOR
MICROBIOLOG

Home A

Susceptibility

In Vitro A
Negative
of the S

James A. Karlowsky, 5

DOI: 10.1128/AAC.001

Antimicrobial Agents imipen s

Relebactam non-B-laktam B-laktamaz inhibitora

Class A and class C B-laktamaz (Klebsiella pneumoniae carbapenemases
(KPCs) dahil inhibe eder.)

Bu faz Ill calisma

Imipenem-relebactamin invitro aktivitesini degerlendirir

2016 yilinda 3419 Enterobacteriaceae ve 896 Pseudomonas
aeruginosa susu toplandi.

SMART (Study for Monitoring Antimicrobial Resistance Trends) global
surveillance program.

imipenem-relebactam ve imipenem duyarliliklari Enterobacteriaceae (n =
3,143) ve P. aeruginosa icin=> 99.1% ve 74.7%

Relebaktam imipenemin duyarliligini artirmakta




Imipenem/Cilastati ctam ve
Colistimethate/Imi ilastatin=2>RESTORE-IMI 1

* Randomize, cift kor faz Il calisma

: : Favorable Overall Response, mMITT*
* HiP, ViP, kIAl, KIYE P
., . . 100 B Relebactam arm
* Imipenem direncli 47 vaka Colistimethate
. . 80 71.4 _ .
* kIAl ce kIYE icin 5-21 giin S 700 sodium arm
. . . R .. m
e HiP, ViP icin 7-21 giin z
=l
E 40
20
n/N =
0

1. Motsch J, et al. ECCMID 2018. Abstract 00427. Abstract data only. 2. ClinicalTrials.gov. NCT02493764.



imipenem/CiIasﬁatin—Re\ebaktam ve
Colistimethate/Imipenem/Cilastatin>RESTORE-IMI 1

Yan etki, %

ilac etkili yan etki 16 31

Nefrotoksisite 10 56t

1. Motsch J, et al. ECCMID 2018. Abstract 00427. Abstract data only. 2. ClinicalTrials.gov. NCT02493764.



Sefepim-Zidebactam

e Zidebaktam Beta laktam gliclendiricisi

» Sefepim dulizeyini artirmaya gerek kalmadan etkiyi artirir (PBP-1,2,3’e
baglanarak etki eder)

¢ PBP 2’ye guclu baglanma ile hiicre membrani sferoplast hale getirir

. Dis membranda bozulma dis membran lzerinden olusan diren¢ mekanizmalarinda
degisiklige neden olur (efliks pompasi, beta laktamaz Gretimi)

. Cefepim hiicre duvarina bu seklide baglanarak bakteri lizisine neden olur

Cell wall ) -
synthesis inhibitor Spheroplast
in gtowth medium \
j? O
\ )
\c




Dl e Sefepime/zidebactam

yontemi ile cefa Enterobacteriaceae spp., P.
aeruginosa b-lactamases Ureten

Cefepime/zig (ESBLs, KPCs, AmpC and MBLs)

KPC ve meta otkili A
Cefepime/zidebactan = P(AmpC +), ve MBLs
(VIM ve IMP) icin etkili bulundu.

Zidebactam tek basina bazi Enterobacteriaceae spp. ve P. aeruginosa,
icin etkili bulundu.

Cefepime/zidebactam MIK degerleri diger ajanlardan daha distik
bulundu.

Cefepime/zidebactam OXA-23/24/58-lreten Acinetobacter baumannii
icin etkili bulundu.




Journal of .
Antimicrobial Chemotherapy Sefepim/Tazobaktam
Potential of high-dose cefepime/tazobactam

against multiresistant Gram-negative pathogens

David M Livermore &, 3

i::ﬂ;ﬂ::mfzif; Cefep.i.me/tazobactamé AmpC- Ureten suslara ve
PN CSBL Ureten suslara etkili

563 izolatta 8+4 mg/L cefepim-tazobaktam ile etkinlik
degerlendirilmis.

Yiksek doz cefepim-tazobaktamin karbapenem
benzeri basariyi verebilecegi, ve bazi OXA-48 ve

VIM’leri de kapsayabilecegi gosterilmis.




Seftoralin/Avibaktam

Seftoralin avibaktam = Enterobacteriaceae suslari clas A, B, C,

D enzimleri Uretenlere karsi etkili

 KPC Ureten suslara karsi meropeneme gore cok daha etkili (MIK
> 8 ug/dL 0.5-1 ug/dL)

 KPC ve ESBL (CTX-M) Ureten Enterobacteriaceae turlerine karsi
etkili oldugu gosterilmis.

* Acinetobacter spp. ve P. aeruginosa (MIC50s, 32 ve 16 ug/ml )

sinirli etki gosterir.




* Nacubaktam—> Class A ve class C B-laktamazlara etkilidir.
Notropenik farelerde komplike IYE meropenem-nakubaktam
etkinligi; meropenem veya sadece nakubaktam icin
karsilastirilmis. (Klebsiella pneumoniae, Escherichia coli,

ve Enterobacter cloacae izolati NDM, KPC, OXA, CTX-M, SHV,
TEM )

Meropenem-nakubaktam MIK ‘leri 1 ve 8 ug/ml. Seftazidime-
avibaktam direncli izolatlara karsi da meropenem-
nakubaktam etkili bulunmus.

Insanda MDR Enterobacteriaceae ‘ye badli komplike IYE
tedavisinde meropenem-nacubactam etkili olabilir. Ileri

calismalara ihtiyac vardir. ‘




When Antibiotics Fail & the Period
Once Called the Age of Miracle
Drug is now dead

CDC sounds alarm on deadly. untreatable superbugs
Source: @Organicl.iveFood




