EONIKO KAI KAMNMOAIZTPIAKO NMANENIZTHMIO AOGHNQN
ZXOAH ENMIZTHMQN YTEIAZ
IATPIKH ZXOAH
METAMNTYXIAKO NMPOrPAMMA ZINMOYAQN «AOIMQ=IOAOIIA»
AiguBuvtiic: Kabnyntncg E. I. MNapapéAAoc-MTToupuTTOUANG

NewTtepol AVOOTOAELC B-AOKTAMOIGWV YLOL VOOOKOUELOLKA XPNON

KapoAiva AkivéocoyAou
NaBoAdyoc-NotpwéLoAoyog
AvanAnpwtpia Kadnyntpia Maboloyiag

latpikoU TuRpatog, Nav/uiov Noatpwv



So, lets put things into context




Predicted trends of antimicrobial resistance in 2030

i 55.4% N\ Wi g
1
Average AMR prevalence rates, % of infections, 2030
00 T S P EEEE N 55 () ).
i A

AMR, antimicrobial resistance.Organisationfor Economic Co-operation and Development (OECD). Compare your country. In: Stemming the Superbug Tide: Just A Few Dollars More.
OECD Health Policy Studies, OECD Publishing: Paris; 2018. https://www.oecd.org/health/stemming-the-superbug-tide-9789264307599-en.htm(Accessed December 2021).



Relevant predictors of the development of AMR during COVID-19

Impact of
Bacterial and fungal Innappropriate compromised
infections in prescribing and use Incri?gcei?j :SS £ healthcare services
COVID-19 patients of antimicrobials on the rise of
COVID-19

Nosocomial and Disrupted
; antibiotic
secondary Part of COVID-19 Biocidacrasiciant -
bacterial treatment R stewardship
infections/ regimen programme and
coinfections surveillance

Difficulty in Change of Encumber

Prolonged distinguishing organisms in diagnostic
hospital/ICU stay the symptoms of viable but not laboratory
COVID-19 cultivable state services

COVID-19 pandemic and emergence of AMR

AMR, antimicrobial resistance; ICU, intensive care unit.Ansari S, et al. JAC Antimicrob Resist2021;3(2):dlab038. doi:10.1093/jacamr/dlab038.



Mortality rates with multidrug-resistant Gram-negative infections

Mortality rate from bacteraemia caused by P aeruginosa of 20-39%, reaching 44% in patients with VAP (Spain)’

28-day all-cause mortality rate of 40% in patients with carbapenemase-producing K. pneumoniae (Greece)?
INCREMENT: 30-day mortality rate of 33.7% in patients with infections caused by ESBL K. pneumoniae & 17.4% E. coli®
Mortality rate of 41.0% in patients with infections caused by KPC-producing K. pneumoniae (meta-analysis)*

30-day mortality rate of 50% in patients with infections caused by OXA-48-producing Enterobacterales (Spain)?

ESBL, extended-spectrum S-lactamase; KPC, Klebsiella pneumoniaecarbapenemase; OXA, oxacillinase; VAP, ventilator-associated pneumonia.1l. Mensa J, et al. Rev Esp
Quimioter 2018;31:78-100; 2. Daikos GL, et al. Antimicrob Agents Chemother2014;58:2322-8; 3. Scheuerman O, et al. Infect Control Hosp Epidemiol 2018;39:660—7; 4. Ramos-
CastafiedaJA, et al. J Infect2018;76:438—48.; 5. Navarro-San Francisco C, et al. Clin Microbiol Infect 2013;19:72-9.



Economic burden of serious MDR Gram-negative infections

Infections due to MDR bacteria cost at least €1.5 billion each year in EU’

AMR has an economic & societal burden through lost productivity?3

* Inthe US, AMR is associated with more than $20 billion in direct healthcare-related costs, with an
additional $35 billion attributed to lost productivity?

* By 2050, AMR could cause the annual global GDP to fall by 3.8% and an additional 28 million people to
fall into poverty*

4 )
Resistant Gram-negative infections are associated with a significant economic burden?®
MDR Gram-negative bacteria are associated with ~2.5 times higher hospital costs compared with
Infections with sensitive Gram-negative bacteria® y

AMR, antimicrobial resistance; GDP, gross domestic product; MDR, multidrug-resistant.1. European Centre for Disease Prevention and Control (ECDC)/European Medicines Agency.
The Bacterial Challenge: Time to React. Stockholm: ECDC; 2009; 2. Naylor NR, et al. Antimicrob Resist Infect Control 2018;7:58; 3. Kaye KS and Pogue JM.
Pharmacotherapy2015;35:949-62; 4. The World Bank. Drug-Resistant Infections: A Threat to Our Economic Future. 2017.

https://documentsl.worldbank.org/curated/en/323311493396993758/pdf/final-report.pdf(Accessed February 2022); 5. Evans HL, et al. Crit Care Med 2007;35:89-95.



Metallo enzymes (MBLs)

TEM: temoneira; SHV: sulfhydryl variable; ESBLs: Extended spectrum b-lactamases CTX-M: cefotaxime-B-lactamases KPC: Klebsiella pneumoniae
carbapenemase, IMP, imipenemase-type carbapenemase, VIM: Verona integron-encoded metallo-8-lactamase, NDM: New Delhi metallo-6-lactamase,
OXA: oxacillinase-type carbapenemases, 1. Antimicrob Chemother 2016; 71: 2713-2722..

Class A




Distribution of carbapenem resistance mechanisms identified in meropenem-
nonsusceptible Enterobacterales isolates by geographic region
Global (n=2,666)

Europe (n=1,441) Latin America (n=689)

Asia/South Pacific (n=294)

*2012 to 2006 only.

Cpase, carbapenemazse; GES, Guiana extended-spectrum B-lactzmase; IMP, imipenemasze; KPC, Kkbsiclic pnoumonize carbapenemase; MBL, metallo-f-lactamasze; NDM, New Delhi metzlio-f-lactamase; OXA, oxacillinase;

Middle East/Africa (n=140)

B KPG (46.6%) B KPC (42.7%) B KPC (67.8%)

B OMA-48-like (16.9%) [ OXA-d8.like (27.79%) @ OxA-48-like (0.79%)

I WO (10.8%) O NDM (7.1%) C MOM (5.1%:)

M YVIM (5.6%) R YIM (8.6%) B VIM (1.6%)

B IMP (1.8%) B GES (0.1%) B IMP (03%)

B GES (0.1%) '— [ MBL+OKA-48-ke (2.2%) [ MBL+KPC (0.1%)

] MBL+OXA-48-like (2.0%) O MBL+KPC (0.5%) B KPCHOXA-48-like (0.4%)
I MBLHEPC [D.4%) B KPC+OMA-48-lke (0.19%) Il MEL+GES {0.3%)

B KPCHOXA-4E-lke (0.2%) @ KPC+GES [0.1%) [] Mo Cpase detected (£3.87
M MMBL+GES (0.1%) B Two MBLs (0.1%)

[ KPC+GES (<0.1%) [ Ne Cpase detected (10.9%)

E Two MBLS (=0.1%)

[0 Mo Cpase detected (15.5%)

North America (n=102)*

W KPC (20.1%) B KPC (18.6%) B KPC (79.4%)

I OXA-48-lke (2.7%) I OXA-48-lke (27.19%) O MDM (2.0%)

[ NDM (33.0%) 1 NDM (35.7%) B VIM (2.9%)

B VIV (D.3%) M VIM (6.4%) B GES (1.0%)

B IMP (15.3%) ] MBL+OXA-48-ke [2.1%) [ Mo Cpase detected (14.7%
B GES [0.3%) ] Mo Cpase detected (10.0%)

[ MBL+OXA-48-ike (5.8%)
] MBL+KPC {1.0%)
[ Mo Cpase detected (21.4%)

VM, Verona integron-encoded metallo-f-lactamase.
Kazmienczak KM, et al. Antimicrob Agents Chemother 2021;65:20200020.




P.aeruginosa : Difficult to treat and antibiotic resistance mechanisms

Chromosomally encoded HGT-acquired carbapenemases Mutated AmpC*3
Class C B-lactamase, AmpC VIM, IMP / KPC, OXA4
HYPEREXPRESSED?

Imipenem-relebactam *x/x Ceftolozane—tazobactam *
Ceftazidime/cefepime * Ceftolozane—-tazobactam * / % Ceftazidime—avibactam *
Aztreonam x Ceftazidime—avibactam * /v
Piperacillin—tazobactam * Aztreonam + CAZ-AVI v IV

Imipenem-relebactam v \

Ceftolozane—tazobactam v
Ceftazidime—avibactam

.~ D 9-+I

Degradation of Altered PBP3
B-lactams

Increased efflux

Inherent resistance to many drug classes &

Inhibition of porin

Capacity to form biofilm

Quickly acquires resistance to ongoing treatments

Inner plasma membrane

Periplasim
*Pfizer has data on combination therapy of ZAVICEFTA along with metronidazole,

aminoglycosides, vancomycin and linezolid based only on Phase lli trials and in vitro studies.
Beyond this, Pfizer has no data to recommend combination therapy. When reviewing data
from real-world studies, please note that there are limitations of real-world data analyses.

The interpretations from non-randomised real-world data analyses are limited by potential . B-lactam Membrane porin Efflux pump B-lactamase B-lactam target
selection bias and unknown confounding factors.> OprD e.g. MexAB-OprM PBP3

QOuter plasma membrane

1.Glen KA, Lamont IL. Pathogens 2021;10:1638; 2. Daikos GL, et al. Antibiotics (Basel) 2021;10:1126; 3. Kunz Coyne AJ, et al. 2022; doi: 10.1007/s40121-022-00591-2
(Epub ahead of print) ; 4. Lee M, et al. Diagn Microbiol Infect Dis 2021;99:115227; 5. Alemayehu D, et al. ] Manag Care Pharm 2011;17(9 Suppl A):522-S26.



Newer Expanded Spectrum -lactamases

Ceftazidime- | Ceftolozane- Meropenem- Imipenem-—
avibactam tazobactam vaborbactam relebactam

MDR pathogen

Cefiderocol

ESBL SHVITEM v v v v v
CTX-M v v v v v
Enterobacterales AmpC v X v v v
P. aeruginosa AmpC v v v v v
KPC v X v v v
CRE OXA-48 v x X x v
MBL x X x x v
Carba.penem- v V % v Y
P. aeruginosa resistant
MDR v v X v v
Acinetobacter Carba.penem- % % % " Y
spp. resistant

AmpC, ampicillin class C; CRE, carbapenem-resistant Enterobacterales; CTX-M, cefotaximase; ESBL, extended-spectrum S-lactamase; KPC, Klebsiella pneumoniaecarbapenemase; MBL, metallo-g-
lactamase; MDR, multidrug-resistant; OXA, oxacillinase; SHV, sulfthydryl-variable B-lactamase; TEM, Temoneira S-lactamase.1. Lagacé-Wiens P, et al. Core Evid2014;9:13-25; 2. ZAVICEFTA®(ceftazidime—
avibactam) Summary of Product Characteristics. Pfizer, 2021; 3. Liscio JL, et al. Int J Antimicrob Agents 2015;46:266—71; 4. Bush K. Int J Antimicrob Agents 2015;46:483-93; 5. Zhanel GG, et al.
Drugs2013;73:159-77; 6. Wright H, et al. Clin Microbiol Infect 2017;23:704-12; 7. Munita JH, et al. Clin Infect Dis 2017;65:158-61; 8. ZERBAXA®(ceftolozane—tazobactam) Summary of Product
Characteristics. Merck, 2019; 9. Sader HS, et al. Diagn Microbiol Infect Dis 2015;83:389-94; 10. Walkty A, et al. Antimicrob Agents Chemother 2011;55:2992—4; 11. Lomovskaya O, et al. Antimicrob Agents
Chemother 2017;61:€01443-17; 12. RECARBRIO®(imipenem+cilastatin/relebactam) Summary of Product Characteristics. Merck, 2021; 13. Bush K and Jacoby GA. Antimicrob Agents Chemother

2010;54:969-76; 14. VABOREM®(meropenem-vaborbactam) Summary of Product Characteristics. Menarini International, 2021; 15. Noval M, et al. Curr Infect Dis Rep 2020;22:1; 16. FETROJA®(cefiderocol)
US Prescribing Information. Shionogi, 2020.



Comparison of recently-approved treatment options in adults for MDR
Gram-negative infections in Europe

Agent®

Ceftazidime—
avibactam'?®

Imipenem/cilastatin—
relebactam®

Meropenem-
vaborbactam#

Cefiderocol®

'y

Complicated urinary tract
infection [cUTI), including
pyelonephritis

v

X

Complicated intra-
abdominal infection (clAl)

v

x

Ceftolozane-tazobactam has been omitted because it does not cover CRE.2
*Launched in at least one major market; T Data support the use of ZAVICEFTAin adult patients with limited treztment options, including in primary bacterzemia, S5T1, Bl, meningitis, febrile nestropenia, oystic fibrosis, post-transplant patients due to KPC znd OXA-2E

resistance mechanisms, and MDR Pseudomonas™™; ¥ Bacteraemia that ooours in association with, or is suspected to be associzted with, CUTI, CLAlor HAPVAP are spproved only for use in sdults.t
Bll. bone and joint infections; clfl, complicated intra-sbdominal infection; 55T, complicated skin and soft tissue infection; cUTI, complicated wrinary tract infection; HAP, hospital-aoquired preumoniz; KPC, Kiebsiolla prevmonioe carbapenemase; MDR, multidrug-resistan

OKA, oxacillinase; VAP, ventilator-associzted pnevmonia.
1. ZAMICEFTA® [ceftazidime—avibactam) Summary of Product Characteristics. Pfizer, 2021; 2. ZERBAKA" |cefiolozane—tzzobactam ) Summary of Product Characteristics. Merck, 2021; 3. RECARBRIO™® [imipenem=cilastatin/relebactam) Summary of Product Characteristics.

Merck, 2021; 2. VABDREM®™ |meropenem—vzborbaczm) Summary of Product Characteristics. Menarini Intemational Operations, 2021; 5. FETCROJA® |cefidernood) Summary of Product Characteristics. Shionogi, 2022; 6. Sousa A, et al. J Artimicrob Chemother 200E:73-3170
5; 7. Shields BK. et al. Antimicrob Agants Chemother 2017:61:=00883-17; E. Temkin E, et al. Antimicrob Agants Cheamother 2017;61:=01961-16; 5. Caston 1U, et 2l ined fnfact Dis 2007.59:115-23; 10. van Duin D, et al. Cfin fnfiec Dis 2008;:66:163-71; 11. Tumbarelbo M, et al. I
Infect Dis 2019;68:355-64; 12. Tumbarello M. et al. {fn infec: Dis 2021;73:1664—76; 13. Tsolaki ¥, et al. Antimicrob Agents Chemother 2020;63-=02330-19; 14. Rathish B. et al. furews 2021:13-13081; 15 Jabbour IF. et al. furr Opin Infect Dis 2020;33:145-54; 16. Chen W, e

"

Hospital-acquired pneumonia,
including wentilator-associated
preumonia (HAPIVAP)

v

Infections due to asrobic
Gram-negative organisms in
patients with limited treatment
options*

v

v

¥

Bacteraemia that occurs in
association with, oris
suspected to be associated
with cUTI, clAl or HAPN AP

v

§

Indications approved in

paediatric population
{3 months and older)?

v

al. Arn Tronsl Med 2020;8:35; 17. Atkin 50, et al. nfect Dreg Aesise 2018;11:1499-510; 18. Aguado M, et 2l Tronsplant Aev [Oriendo] 2018;:32:36-57; 15, Sorianc A, et al. Infect Dis Ther 2021;10:1589-2034; 20, Mazuski JE, et al. Infect Dis Ther 2021;10:2390-214,






Newer Expanded Spectrum -lactamases

Ceftazidime-

MDR pathogen

avibactam
SHVITEM v
ESBL |
CTX-M v
Enterobacterales AmpC v
P. aeruginosa AmpC v
KPC v
CRE OXA-48 v
MBL X
Carbapenem- v
P. aeruginosa resistant
MDR v
Acinetobacter = Carbapenem- %
Spp. resistant

AmpC, ampicillin class C; CRE, carbapenem-resistant Enterobacterales; CTX-M, cefotaximase; ESBL, extended-spectrum S-lactamase; KPC, Klebsiella pneumoniaecarbapenemase; MBL, metallo-£-
lactamase; MDR, multidrug-resistant; OXA, oxacillinase; SHV, sulfthydryl-variable B-lactamase; TEM, Temoneira S-lactamase.1. Lagacé-Wiens P, et al. Core Evid2014;9:13-25; 2. ZAVICEFTA®(ceftazidime—
avibactam) Summary of Product Characteristics. Pfizer, 2021; 3. Liscio JL, et al. Int J Antimicrob Agents 2015;46:266—71; 4. Bush K. Int J Antimicrob Agents 2015;46:483-93; 5. Zhanel GG, et al.
Drugs2013;73:159-77; 6. Wright H, et al. Clin Microbiol Infect 2017;23:704-12; 7. Munita JH, et al. Clin Infect Dis 2017;65:158-61; 8. ZERBAXA®(ceftolozane—tazobactam) Summary of Product
Characteristics. Merck, 2019; 9. Sader HS, et al. Diagn Microbiol Infect Dis 2015;83:389-94; 10. Walkty A, et al. Antimicrob Agents Chemother 2011;55:2992—-4; 11. Lomovskaya O, et al. Antimicrob Agents
Chemother 2017;61:€01443-17; 12. RECARBRIO®(imipenem+cilastatin/relebactam) Summary of Product Characteristics. Merck, 2021; 13. Bush K and Jacoby GA. Antimicrob Agents Chemother
2010;54:969-76; 14. VABOREM®(meropenem—vaborbactam) Summary of Product Characteristics. Menarini International, 2021; 15. Noval M, et al. Curr Infect Dis Rep 2020;22:1; 16. FETROJA®(cefiderocol)
US Prescribing Information. Shionogi, 2020.



Ceftazidime-Avibactam: Old Cephalosporin & New Inhibitor

Ceftazidime

Extended-spectrum cephalosporin with
activity against Enterobacteriaceae and
P. aeruginosa?

Binds PBPs, leading to bacterial cell lysis? I

__OC(CH),COOH

/_(H/n
_ \_(S 7
S AN 0 /NT)\/O
Y
COO”

NH,

1. Extended b-lactamase spectrum
2. Reversible inhibition: Recycling

3. No b-lactamic back bone — no induction
of b-lactamases

Avibactam

Novel non-B-lactam

B-lactamase inhibitor with a unique
mode of action?

High binding affinity for Class A, C and
some Class D B-lactamases (ESBLs, KPCs
and AmpC), some of which are resistant
to current agents (e.g. KPCs)3

Ceftazidime-avibactam is the first BL/BLI to
retain activity against KPC-producing isolates,

along with ESBLs, Ampc, and OXA-48

ESBLs: extended-spectrum B-lactamases, KPC: Klebsiella pneumoniae carbapenemase, OXA:
oxacillinasel. ] Antimicrob Chemother. 1983,;12:119-126 2.Proc Natl Acad Sci. 2012;29:11663-11668. 3.
Drugs (2013) 73:159-177. 4 Int J Antimicrob Agents 2015,;46:483-93.5. J Antimicrob Chemother 2016;

71 27132777



http://upload.wikimedia.org/wikipedia/commons/0/0d/Ceftazidime.png

Ceftazidime-avibactam PK/PD data

No drug—drug interaction between ceftazidime and avibactam
Ceftazidime and avibactam undergo renal elimination

No dose adjustments necessary based on age or gender

Ceftazidime-avibactam penetrates well into lung ELF; drug levels proportional to those in plasma

Dose adjustments necessary in patients with moderate to severe renal impairment; dose adjustments

simple due to linear PK

Ceftazidime-avibactam 2000-500 mg q8h infused over 2 h provides adequate exposure against clinically

relevant Gram-negative pathogens

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 2012;56:6137-6146 6. Das S et al. ECCMID 2015; Abstract



Mpoypappa KAwikwv dokipwv paonc Il tov Zaviceftal>34>

ETtd mpoomTtikeg, SLEOBVELG, TOAUKEVTPLKEG, TUXOAULOTIOLNUEVEG HeAETEC daong Il

RECAPTURE 1 kau 2:
EvAAikeg pe cUTIs
1.033 aobeveic?

Autha TudAr) tuyatomoinon (1:1)
= CAZ 2000 mg+AVI 500 mg x3 IV
= DOR 500 mg+€lKOVIKO PpAPUAKO X3
\%
Npwtebwv oTOX0G
= EKT{UNON TNG N KOTWTEPOTNTAG TNG
CAZ-AVI ota cUUTIPWTEVOVTA TEALKA
onueia otnv opada avaluong
mMITT:
= YIOXWPNon TWV GUUMTWHATWY
oupoAoipwéng
= Ynoxwpnon/BeAtiwon tou Aayoviou
névou
= MikpoPLoAoyikn) ekpilwaon Kat
UTIOXWPNGCN TWV CUUMTWUATWY ava
aoBevn

REPRISE:
EviAweg pe CAZ-R naBoyova
333 aoBeveic?

Avolytn tuxatomoinon (1:1)
CAZ 2000 mg+AVI 500 mg+
petpovidaloAn 500 mg x3 IV 1)
BéAtiotn StaB<oun Bepansia
(BAT)

NpwTtebwv 6TOXOG
EkTiunon TG KALVIKNG QVTATIOKPLONG
otnv CAZ-AVI & otnv BéAtiotn
SlaBéoiun Bepameia (BAT) ava
aoBevn kata tnv emioken TOC ot
cUTlIs kait clAls mpokaAOUEVEG OO
Gram-apvnTika moboyova
avBektika otnv CAZ

BAT: KappBoarnevéueg (97%)

REPROVE:
EviAikeg pe HAP (cuprm. VAP)
817 acBeveic®

AutAa tudAn Ttuxalomoinon (1:1)
CAZ 2000 mg+AVI 500 mg x3 IV 1)
MER 1000 mg+ LKOVIKO GAPUAKO X3
JUV QVOLXTN EUTIELPLKN Bepareia pe
AveloAidn+ apwvoyAukoaoidn
NpwTtelwvV o0TOX0G
ExTinon TNG N KATWTEPOTNTAG TNG
CAZ-AVI 610 T0GO0TO KALVLIKAG laong
Katd tnv eniokePn TOC otoug
mAnBuopolg cMITT kat CE

AVI: avibactam, BAT, best available therapy, CAZ, ceftazidime, CE, clinically evaluable,

Ntopuevéun, IV: evéodAéBLa, MER: meropenem, mMITT, microbiological modified intent-to-treat, HAP: voogokopelakn nveupovia, TOC, test of cure, VAP, ventilator-associated pneumonia
Mazuski JE et al. Clin Infect Dis. 2016;62:1380-1389 2. X. Qin et al. International Journal of Antimicrobial Agents 49 (2017) 579-588. 3. Wagenlehner F, et al. Clin Infect Dis 2016,63:754-62. 4. Carmeli Y et al, Lancet Infect Dis 2016;16:

661-73. 5. Torres A, et al. Lancet Infect Dis. 2017 Dec 15

clAls, complicated intra-abdominal infections, cMITT, clinically modified intent-to-treat, cUTIs, complicated urinary tract infections, DOR:

1.



Kepradivripn-ABiputraktaun (CAZ-AVI) : Mpo@iA Ac@aAsiag Kal

Avoxng'?

e Je emtd KAWLIKEG peAetec Daonc 2 kat Daong 3, 2.024 eviAAikol aoBeveic eAafav Bepamneia pe kedptallvtipn-
afumoktapn?

e OLTILO OUXVEC OVETILBUUNTEC EVEPYELEC TTOU epdavioTnkav o€ >5% twv acBevwyv uno Bepameia pe CAZ-AVI Atav
n OeTIKA aueon dokipacia Coombs, n vauTia Kai n didppoiat

e Hvautia Kat n Stappota Atav cuvnBwe AmLac 1 LETpLlac Evtaonc!
Avadepopevec AvemBounteg evepyelec (AE) os téooepig KAWVIKEG SoklpeC Paong 323

RECAPTURE 1 & 2

RECLAIM1 & 2

AvermOupnteg

evépyeteg (AE) (%) pstig\zl-tgzlzgkn* Mepomevépn CAZ-AVI* Ntoputevépn
Onowadnrote AE 45.9 42.9 36.2 31.0
2oBapn AE 7.9 7.6 4.1 2.4
Alakornn ¢
depancioc Aoyw AE 2.6 1.3 1.4 1.2

O1 ouyvoTtepa avagepopeveg AE 1o akéAog Tou CAZ-AVI Atav didppola (7,6%), vauTia (6,8%), Epetol (4,5%) kai Trupegia (4,5%)
I O1 ouyvoTepa avagepopeveg AE 1o okéAog Tou CAZ-AVI ATav kepalaAyia (7,4%), vauTia (2,9%), didppola (2,7 %) kal duakoiNidTnTa (2,2%)

AE: AvemBupnteg evépyeleg, CAZ-AVI: ke@TaAIVTiUN-aRINTTAKTAMN
1. MepiAnwn XapaktnpioTikwy Mpoidvtog Zavicefta, 10/2018. 2. Mazuski JE, et al. Clin Infect Dis 2016;62:1380-9; 3. Wagenlehner F, et al. Clin Infect Dis 2016;63:754—62.



The real world evidence...

Single-centre, retrospective

cohort studies! 2

Real-world evidence:
= Aitken 5L, et al. 2016 . . .
B 42 studies with 4753 patients
= KrappF,etal 2017

= Shields RK, et al. 2017

= Santewvecchi BA, et al, 2013

= Shields RK, et al. 2018

= Algwizani A, et al. 2018

= Rodriguez-Nufiez O, et al. 2018
= DelacalleC, etal 2013

= Alraddadi BM, =t al. 2019

Multicentre, prospective,

observational cohort studies®?

* wyan Duin D, et al. 2018

Single-centre, prospective,

observational or multicentre
case—control studies?**1

* Spusa A, et al. 2018
* Guimardes T, et al. 2019

* Temkin E, et al. 2017
* Castdn 1), et al. 2017
* King M, et al. 2017

= Katchanov ), et al. 2018 * Jorgensen SCJ, et al. 2019
= RecioR, et al. 2018 * Bassetti M, et al. 2019
= Spoletini G, et al. 2019 * TsolakiV, et al. 2020

lannaccone M, et al. 2020
Chen W, et al. 2020
Rathish B, et al. 2021

Jorgensen SC, et al. 2020
Ackley R, et al. 2020
Strich JR, et al. 2021

Sl * Vena A, et al. 2020
- ShiY,etal 2021

= Chen ), et al. 2022
= WangQ, et al. 2022
= Gul, etal 2021

= ZhangF, et al. 2021
= Corbella et al. 2022

+* Tumbarello M, et al. 2021
* (Caston 1), et al, 2022

*  Almangour TA, et al. 2022
* Balandin B, et al. 2022

*  Falcone M, et al. 2020

* Tumbarello M, et al. 2019

*Pfizer hasdata on combination therapy of Zaviceftaalong with metronidazole, aminoglycosides, vancomycinand linezolid based only on Phase Ill trialsand in vitro studies. Beyond this, Pfizer has no data to recommend combination therapy. Limitations of real-world data analyses: the
interpretations from non-randomisedreal-world data analyses are limited by potential selection bias and unknown confounding factors.431. Aitken SL, et al. Clin Infect Dis 2016,63:954-8; 2. Shields RK, et al. Clin Infect Dis 2016,63:1615-8; 3. KrappF, et al. Int J AntimicrobAgents
2017;49:770-3; 4. Shields RK, et al. AntimicrobAgents Chemother 2017;61:e00883-17; 5. SantevecchiBA, et al. Int J AntimicrobAgents 2018;51:629-35; 6. Shields RK, et al. AntimicrobAgents Chemother 2018;62:€02497-18; 7. AlgwizaniA, et al. J Infect Public Health 2018;11:793-5; 8.
Rodriguez-NufiezO, et al. J Glob AntimicrobResist 2018;15:136-9; 9. De la Calle C, et al. Int J AntimicrobAgents 2019,;53:520-4; 10. AlraddadiBM, et al. BMC Infect Dis 2019,;19:772; 11. Katchanovl, et al. PLoSOne 2018;13:e0195757; 12. RecioR, et al. Int J AntimicrobAgents 2018;52:172-9;
13. SpoletiniG, et al. J AntimicrobChemother 2019;74:1425-9; 14. lannacconeM, et al. ] Chemother 2020;32:160-2; 15. Chen W, et al. Ann TransIMed 2020;8:39-51; 16.Rathish B, et al. Cureus2021;13:e13081; 17. Atkin SD, et al Infect Drug Resist 2018;11:1499-1510; 18. Shi Y et al. Infect
Dis Ther2021; doi: 10.1007/s40121-021-00542-3 (Epubahead of print); 19. Chen J, et al. Infect Drug Resist2022;15:655—67; 20. Wang Q, et al. J Infect Public Health2022; doi: 10.1016/].jiph.2022.02.003 (Epubahead of print); 21. Gu J, et al. JGlob AntimicrobResist 2021,26:20-5; 22. Zhang F,
et al. Infect Drug Resist 2021,14:5165—-74; 23.Corbellal, et al. Int J AntimicrobAgents 2022;59:106517; 24. Temkin E, et al. AntimicrobAgents Chemother 2017;61:e01964-16; 25. CastonlJ, et al. Int J Infect Dis 2017;59:118-23; 26. King M, et al. AntimicrobAgents Chemother 2017;61:e00449-
17; 27. Jorgensen SCJ, et al. Open Forum Infect Dis 2019;6:0fz522; 28. BassettiM, et al. J Glob AntimicrobResist 2019;17:109-11; 29. TsolakiV, et al. AntimicrobAgents Chemother2020;64:e02320-19; 30. Jorgensen SC, et al. Infect Dis Ther2020;9:291-304; 31. Ackley R, et al.
AntimicrobAgents Chemother 2020;64:e02313-19; 32. StrichJR, et al. Clin Infect Dis 2021;72:611-21; 33. Vena A, et al. Antibiotics (Basel) 2020;9:71; 34. TumbarelloM, et al. Clin Infect Dis2021,;73:1664—76; 35. CastonlJ, et al. JAntimicrobChemother2022; doi: 10.1093/jac/dkac049
(Epubahead of print); 36. AlmangourTA, et al. Infect Drug Resist2022,;15:211-21; 37. BalandinB, et al. Int J AntimicrobAgents 2022, doi: 10.1016/].ijantimicag.2022.106536 (Epubahead of print); 38. Falcone M, et al. Crit Care 2020;24:29-41; 39. TumbarelloM, et al. Clin Infect Dis
2019;68:355—64,40. Sousa A, et al. J AntimicrobChemother 2018;73:3170-5; 41.GuimardesT, et al. AntimicrobAgents Chemother 2019;63:pii:e00528-19; 42. van DuinD, et al. Clin Infect Dis 2018;66:163—-71; 43. Alemayehu D, et al. ] ManagCare Pharm 2011;17(9 SupplA):S22-S26.
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Impact of ceftazidime/avibactam versus best available therapy on
mortality from infections caused by carbapenemase-producing
Enterobacterales (CAVICOR study) ™

Juan José Caston’?*** Angela Cano™***, Inés Pérez-Camacho®, Jose M. Aguado“®”, Jordi Carratala (& “59,
Fernando Ramasco'?, Alex Soriano (3 “!?, Vicente Pintado'?, Laura Castelo-Corral’®, Adrian Sousa®®,
Maria Carmen Farifias**>¢, Patricia Mufioz () “*7181%:2% Vijcente Abril Lopez De Medrano?’, Oscar Sanz-Pelaez??,
Ibai Los-Arcos (5 “?*2*, Irene Gracia-Ahufinger’?®, Elena Pérez-Nadales*?, Elisa Vidal™?***, Antonio Doblas’,
Clara Natera™?, Luis Martinez-Martinez>*?52® and Julian Torre-Cisneros*?3*

Variable* Ceftazid(i:li—sg\;ibactam Best au?:‘I:]I:‘-;; )therapy

21-day clinical cure, n (%) 169 (89.4) 119 (79.3) 0.01
Microbiological response, n (%) 100 (52.9) 50 (33.3) <0.001
Infection relapse, n (%) 24 (12.7) 13 (8.6) 0.24
Crude mortality (30 days), n (%) 26 (13.7) 33 (22) 0.04

*Limitations of real-world data analyses: the interpretations from non-randomisedreal-world data analyses are limited by potential selection bias and unknown confounding factors.21. CasténlJ, et
al. ] Antimicrob Chemother 2022;dkac049. doi:10.1093/jac/dkac049. Online ahead of print; 2. Alemayehu D, et al. ] Manag Care Pharm 2011;17(9 Suppl A):522-526.



CAVICOR: Survival outcomes in patients treated with CAZ-AVI vs
BAT for infections caused by CPE*!

Survival in patients with INCREMENT-CPE
score of >7 points (log rank 0.004)

Survival in patients with INCREMENT-CPE

score of <7 points (log rank 0.73)
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*Limitations of real-world data analyses: the interpretations from non-randomisedreal-world data analyses are limited by potential selection bias and unknown confounding factors.2BAT, best available
therapy; CAZ-AVI, ceftazidime—avibactam; CPE, carbapenemase-producing Enterobacterales. 1. Caston JJ, et al. J Antimicrob Chemother 2022;dkac049. doi:10.1093/jac/dkac049. Online ahead of print; 2.

Alemayehu D, et al. ] Manag Care Pharm 2011,;17(9 Suppl A):5S22-S26.



Ceftazidime—avibactam vs other regimens in the treatment of CRE

Observational studies*, ** 1

* van Duin D, et al. Clin Infect Dis 2018 * Tsolaki V, et. al Antimicrob Agents Chemother 2020
CAZ—-AVI-based (n=38) vs colistin-based (n=99) therapy. IPTW- Of 77 ICU patients with serious infections, 41 received CAZ—AVI and 36

adjusted all-cause hospital mortality 30 days after starting other therapy. CAZ-AVI-containing regimens were an independent
treatment was 9% (CAZ—AVI) versus 32% (colistin-based)%,! predictor of survival and clinical cure?
* Tumbarello M, et al. Clin Infect Dis 2019 * Ackley R, et al. Antimicrob Agents Chemother 2020

Of 154 patients with CR-GNB infections treated with CAZ-AVI, 104  CAZ-AVI (n=105, the majority in combination with another agent) vs

had KPC BSls and were compared with a matched cohort treated meropenem-vaborbactam (n=26, 4 received combination). Composite

with other drugs (n=104).§ Treatment with CAZ-AVI-containing endpoint; no significant difference in clinical success; 3 isolates in CAZ—

regimens was the sole independent predictor for 30-day survival>  AVI group developed resistance, none in the meropenem-—
vaborbactam group?*

Pfizer has data on combination therapy of ZAVICEFTA along with metronidazole, aminoglycosides, vancomycin and linezolid based only on Phase Ill trials and in vitro studies. Beyond this, Pfizer has no data to recommend combination therapy; ** When reviewing data
from real-world studies, please note that there are limitations of real-world data analyses. The interpretations from non-randomised real-world data analyses are limited by potential selection bias and unknown confounding factors;5 * Data support the use of ZAVICEFTA in
adult patients with limited treatment options, including in primary bacteraemia, cSSTI, BJI, meningitis, febrile neutropenia, cystic fibrosis, post-transplant patients due to KPC and OXA-48 resistance mechanisms, and MDR Pseudomonas;1-3,6-17 ¥ IPTW-adjusted estimates;
adjustment for confounding by indication was performed using inverse probability of treatment weighting (IPTW)1; § Patients treated for KPC-Kp infections between 1 April 2016 and 31 December 2017; Approximately 75% were bacteraemic and approximately 25% were
non-bacteraemic infections involving (in order of decreasing frequency) the lower respiratory tract, intra-abdominal structures, the urinary tract, or other sites.2

BJI, bone and joint infection; BSI, bloodstream infections; CAZ—AVI, ceftazidime—avibactam; CRE, carbapenem-resistant Enterobacteriaceae; CR-GNB, carbapenem-resistant Gram-negative bacteria; cSSTI, complicated skin and soft tissue infection; ICl, intensive care unit;
IPTW, inverse probability of treatment weighting; KPC, Klebsiella pneumoniae carbapenemase; MDR, multidrug-resistant; OXA, oxacillinase.

1. van Duin D, et al. Clin Infect Dis 2018;66:163—-71; 2. Tumbarello M, et al. Clin Infect Dis 2019;68:355—64; 3. Tsolaki V, et al. Antimicrob Agents Chemother 2020;64:€02320-19; 4. Ackley R, et al. Antimicrob Agents Chemother 2020;64:€02313-19; 5. Alemayehu D, et al. J
Manag Care Pharm 2011;17(9 Suppl A):S22-S26; 6. Sousa A, et al. J Antimicrob Chemother 2018;73:3170-5; 7. Shields RK, et al. Antimicrob Agents Chemother 2017;61:e00883-17; 8. Temkin E, et al. Antimicrob Agents Chemother 2017;61:e01964-16; 9. Castén JJ, et al. IntJ
Infect Dis 2017;59:118-23; 10. Tumbarello M, et al. Clin Infect Dis 2021;73:1664—76; 11. Rathish B, et al. Cureus 2021;13:e13081; 12. Jabbour JF, et al. Curr Opin Infect Dis 2020;33:146-54; 13. Chen W, et al. Ann Transl Med;2020;8:39; 14. Atkin SD, et al. Infect Drug Resist
2018;11:1499-510; 15. Aguado JM, et al. Transplant Rev (Orlando) 2018;32:36—57; 16. Soriano A, et al. Infect Dis Ther 2021;10:1989-2034; 17. Mazuski JE, et al. Infect Dis Ther 2021;10:2399-414.
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Ceftazidime/avibactam in the era of carbapenemase-producing
Klebsiella pneumoniae: experience from a national registry study
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acBeveic pe KPC + MBL K. pneumoniae

*  Epdavion avtoxng otnv CAZ-AVI katd tn Stapkela tn¢ Bepaneiag: 2 acOeveic (1,4%)

* Ymotporr TG Aoipwéng ueta tn Stakomn tng Oeparmeiag pe CAZ-AVI katd tn dtapkela tng voonAeiag: 6 acBeveic (4,1%) - 4

CAZ—-AVI, ceftazidime—avibactam; MBL: Metallo-b-lactamases

Karaiskos et al J Antimicrob Chemother. 2021



Treatment with ceftazidime/avibactam-containing

regimens [HR =0.37 (95% Cl = 0.19-0.71); P =

0.003] remained an independent predictor of

survival

Table &. Cox proportional hazards model of foctors associoted with
all-couse 28 day mortality in 142 patients with KPC-Kp Boodstream

infections
Variable HR (95% CI) P
Severity of underlying disease
ultimately fatal/non-fatal 2.25(1.08-4.70) 0.03
rapidly fatal/non-fatal 6.4 (2.0- 205) 0.001
Charlson comorbidity index =2 244 (1.08-552) 0.032
Septic shock/sepsis 1.67 (0.90-312) 0.100
Ceftozidime/avibactam- 0.37(0.12-0.71) 0.003
based therapy/other

antimicrobials

Cumulative probability of survival

1.0

0.9

0.8

0.6

28-day mortality was lower in KPC-Kp
bacteraemia patients that received CAZ/AVI vs

other agents (18.3% £vavti 40.8%; P = 0.005)

1] 7 14 21 18

Days

The all-cause 28-day mortality rate was rather low (calculated at around 20%)

Karaiskos et al J Antimicrob Chemother. 2021



Ceftazidime—avibactam for patients with serious Gram-negative infections
and limited treatment options*: Studies and patient populations!?

73 publications (including 10 congress abstracts)
= . 1,926 CAZ—-AVI-treated patients

Many search results included complex patients:

Patient type Publications (n) Patients (n)
. 1,114 comparator-treated patients
. . : — 1 ] ) fieveereed aeeeeRRRIN
. 2 prospective observational studies, 12 Haematology/ HIHIHIEIE
retrospective comparative/case—control studies, 16 oncology r”—”ﬂm [b—Hﬂ ""”"“"““"""“
ret_rospzegtive cohort/chart review studies, 17 case 5 publications 44 patients
series, 26 case reports PEREERETE FRP
Solid z| foz| (b= fO=| (Gs| (b= (s
@ Studies were from: & wansplant B T
. Europe (34; 47%), North America (29; 40%), China 7 publications 35 patients
5; ?%g, atin America (2; 3%) and the Middle East Cystic fibrosis-related
20, i » 10 B
2; 3%), Europe + Australia (1; 1%) ‘J‘ bronchopulmonary ddElEElE FPEEFRERET TR
Most common infections: infection I :
6 publications 14 patients
. Pneumonia, bacteraemia, SSTls, UTls, abdominal B rﬂ B F”T B
infections % HIEIENEIE
) A Surgical and trauma HEEEIE frrreReee
Most common organisms: | D 10 case studies 10 patients
' (CnR=E107r1c8ia)rbapenemase-producmg Enterobacterales All patients were hospitalised for serious illness

Most patients had multiple comorbidities

. MDR and XDR Pseudomonas aeruginosa (n=150)

*Data support the use of ZAVICEFTA in adult patients with limited treatment options, including in primary bacteraemia, c35TI, Bll, meningitis, febrile neutropenia, cystic fibrosis, post-transplant patients due to KPC and OXA-48 resistance mechanisms,
and MDR Pseudomonas;** “Limitations of real-world data analyses: the interpretations from non-randomised real-world data analyses are limited by potential selection bias and unknown confounding factors.**

Bll, bone and joint infection; CAZ-AV|, ceftazidime—avibactam; CRE, carbapenem-resistant Enterobacterales; c35T], complicated skin and soft tizsue infection; KPC, Klebsiella pneumonioe carbapenemase; MODR, multidrug-resistant; OXA, oxadllinase; 55T1, skin and soft tissue infection;
UTI, urimary tract infection; XDR, extensively drug-resistant.

1. Soriano A, et al. Infect Dis Ther 2021;10-13859-2034; 2. Caston 1), et al. Int J Infect Dis 2017;59:118-23; 3. van Duin D, et al. Clin Infect Dis 2018;66:163—71; 4. Sousa A, et al. J Antimicrob Chemother 2018;73:3170-5; 5. Temkin E, et al. Antimicrob Agents Chemother 2017;61:e01964-16;
6. Shields RK, et al. Antimicrob Agents Chemother 2017;61:200833-17; 7. Tumbarello M, et al. Clin Infect Dis 2019;68:355—64; 8. Tumbarello M, et al. Clin Infect Dis 2021;ciabl76; 9. Tsolaki V, et al. Antimicrob Agents Chemother 2020;64:02320-1%; 10. Rathish B, et al. Curews
2021;13:213081; 11 Jabbowr J-F, et al. Curr Opin Infect Dis 2020;33:145-54; 12 Chen W, et al. Ann Trans! Med 2020;8:39; 13. Atkin 5D, et al_ Infect Drug Resist 2018;11:1495-510; 14. Aguado IM, et al. Transplant Rev (Orlando) 2018;32:36-57; 15. Mazuski JE, et al. Infect Dis Ther 2021;
10:2395-414; 16. Alemayehu D, et al. ] Manag Care Pharm 2011;17(9 Suppl A):522-526.




JUOTAOELG yLa Tn Xopriynon tov cuvduaopol Keptalivtipn-ABwunoktapn?

ZToXEVMEVN Oeparneia:

1. Y& AolpwéELS amo evtepoBaktnplakd mou mapdayouv kapPamevepaon (CPE) tumou KPC i OXA-48 ue in vitro evaloBnola oto ev Aoyw

dappaKo.

2. 2 hopwéelc ano Peuvdopovada pe in vitro evatoBnoia oto ev Adoyw dappako, otav Sev urtapxel AN amoteAsopatikn Oeparmneia.

Inueiwon: a) Eav to Zavicefta Ba xopnynBel povo tou )} o€ cuvduaoHO e AAAO SPAOTIKO GAPUAKO EVATIOKELTAL OTNV KPLON TOU
Bepamnovtoc Latpou, B) oe Amec Aopwéelc mou odeihovtal oe eviepoBaktnplaka mou apayouv KPC r} OXA-48, elval mpoTIUOTEPO VA
XPNOLLLOTIOLELTAL VAl OO TO TTAAOLOTEPA PAPAKO AV TO TIaBoyovo €XeL in vitro evaloBnola og autd (m.x. yevtapkivn, KoAlotivn N

dwodopukivn yua UTls, TlykekUuKAivn yid Aoipwén XELpoupyLlkou TpaUATOG).

“ é 04 ’”‘ @ $

: . Infections due to aerobic Bacteraemia that occurs in e -
Complicated urinary tract Complicated intra- .HOlSP'_W'xQU!'"d pneumonia, Gram-negative organisms in association with, or is "::’;:;m: ;gz:‘o;;doén
infection (cUTI), including abdominal infection (clAl) '™© uding ventilator-associated . .ntc with limited treatment  suspected to be associated (3 months and older)?

pyelonephritis pneumonia (HAP/VAP) options' with cUTI, clAl or HAP/VAP

1. 08nyieg tng EBvikAg Emitpornrg AvtiBloypappatog avadopikd pe tnv Zaficefta (ceftazidime/avibactam) kat Zerbaxa (Ceftolozane / tazobactam). Available at: http://www.moh.gov.gr/articles/kentriko-symboylio-ygeias-ndash-kesy/apofaseis-ethnikhs-epitrophs-

antibiogrammatos/5639-odhies-gia-thn-zaficefta-ceftazidime-avibactam-kai-zerbaxa-ceftolozane-tazobactam/(last accessed January 2019).
IMP, imipenemase-type carbapenemase, KPC: Klebsiella pneumoniae carbapenemase, ,NDM: New Delhi metallo-B-lactamase, OXA: oxacillinase-type carbapenemases, UTI: Aoipwén oupomointikol, VIM: Verona integron-encoded metallo-B-lactamase



2UOTAOELC yla T Yopnynon tov cuvduaopol Kedtaltvtipn-ABLUOKTAMN
(Oényiec tng EOvikAC Emttportnc AvtiBloypapportoc)

Epnelpkn Oepamneia

Mropei va xopnynBei emti KAwvikiig urtopiog Aoipwéng, oe aoBeveiq pe mapayovteg KlvdUvou yia Aoipwén
arto CPE, onwc:

= A. MponyoUpuevn Aolpwén A amolklopo ano CPE mou napayet KPC p OXA-48
= B. NoonAela oe MEO 1o teAeutaio e€aunvo
= . NoonAeia otov idlo BaAapo pe yvwotouc Ppopeic Twv HikpoBiwv avtwv

Koau €xovteg TouAdyiotov Eva aro ta MOPOKATW:

* Katdaotaon tou {evioth: Bapcwc ndoyoviec, acBeveic MEO, avoookateotaApévol acBbeveic
e Baputnta tn¢ Aoipwéng: AcBbeveic pe ooPfapn onPn, onmrkn katamAnéia

CPE: Carbapenemase-producing Enterobacteriaceae, KPC: Klebsiella pneumoniae carbapenemase

Odnyieg Tng EBvIKAG ETTpoTg AvTIBioypdupaTog avagoplkd pe To Zaficefta (ceftazidime/avibactam) kai 1o Zerbaxa (Ceftolozane / tazobactam).
Available at: http://www.moh.gov.gr/articles/kentrikosymboylioygeias-ndash-kesy/apofaseis-ethnikhs-epitrophs-antibiogrammatos/5639-odhies-gia-thn-zaficefta-
ceftazidime-avibactam-kaizerbaxa-ceftolozane-tazobactam/ (last accessed February 2020).



Newer Expanded Spectrum -lactamases

Ceftolozane-
MDR pathogen tazobactam
SHVITEM v
ESBL |
CTX-M v
Enterobacterales AmpC X
P. aeruginosa AmpC v
KPC X
CRE OXA-48 X
MBL X
Carbapenem- v
P. aeruginosa resistant
MDR v
Acinetobacter = Carbapenem- %
Spp. resistant

AmpC, ampicillin class C; CRE, carbapenem-resistant Enterobacterales; CTX-M, cefotaximase; ESBL, extended-spectrum S-lactamase; KPC, Klebsiella pneumoniaecarbapenemase; MBL, metallo-£-
lactamase; MDR, multidrug-resistant; OXA, oxacillinase; SHV, sulfthydryl-variable B-lactamase; TEM, Temoneira S-lactamase.1. Lagacé-Wiens P, et al. Core Evid2014;9:13-25; 2. ZAVICEFTA®(ceftazidime—
avibactam) Summary of Product Characteristics. Pfizer, 2021; 3. Liscio JL, et al. Int J Antimicrob Agents 2015;46:266—71; 4. Bush K. Int J Antimicrob Agents 2015;46:483-93; 5. Zhanel GG, et al.
Drugs2013;73:159-77; 6. Wright H, et al. Clin Microbiol Infect 2017;23:704-12; 7. Munita JH, et al. Clin Infect Dis 2017;65:158-61; 8. ZERBAXA®(ceftolozane—tazobactam) Summary of Product
Characteristics. Merck, 2019; 9. Sader HS, et al. Diagn Microbiol Infect Dis 2015;83:389-94; 10. Walkty A, et al. Antimicrob Agents Chemother 2011;55:2992—-4; 11. Lomovskaya O, et al. Antimicrob Agents
Chemother 2017;61:€01443-17; 12. RECARBRIO®(imipenem+cilastatin/relebactam) Summary of Product Characteristics. Merck, 2021; 13. Bush K and Jacoby GA. Antimicrob Agents Chemother
2010;54:969-76; 14. VABOREM®(meropenem—vaborbactam) Summary of Product Characteristics. Menarini International, 2021; 15. Noval M, et al. Curr Infect Dis Rep 2020;22:1; 16. FETROJA®(cefiderocol)
US Prescribing Information. Shionogi, 2020.



KedtoAolavn/Talopmaktaun

Nea Kepaloomopivn & MaAloc AvaotoAéag

. CH3
)j” \_2 L _/—NH2 H,S0,

CH,
H3C COH

) 7) Hr -

Karnyopia

» AvTipeudopuovadikr) KepaAooTtropivn
+ QVOOTOAEQC B-AaKTONAONG

»Avaloyia 2:1

Zhanel et al. Drugs. 2014;74:31-51. Ceftolozane/Tazobactam, SmPC 2017 6 FOR LIFE



Aev emnpealeTol Ao TOUG LNXOVLOOUC avToXNG TnG P. aeruginosa

Resistance Mechanisms | Outer Membrane | B-lactamase
Porin Loss Enzyme

Ceftolozane G

Ceftazidime
Cefepime

Piperacillin/tazobactam

-
U
-
-

SHOL B A
e OO0 O
s OO0 O

Imipenem
Meropenem O)
OActivity greatly decreased >> @Retains activity Table adapted from Castanheira M, et al. 2014

1. Takeda et al. Antimicrob Agents Chemother. 2007;51:826-30. 2. Crandon et al. Antimicrob Agents Chemother. 2012;56:6137-46. 3. Davies et al. J Antimicrob Chemother.
2011;66:2298-2307. 4. Livermore. Clin Infect Dis. 2002;34:634-40. 5. Riera et al. J Antimicrob Chemother. 2011;66:2022-7. 6. Zhanel et al. Drugs. 2007;67:1027-52.



KedtoAolavn/Talopmaktaun

In vitro activity In vivo efficacy

Pseudomonas aeruginosa, including drug-resistant Activity in mouse models of sepsis, pneumonia, uti, burn

strains wound infection, thigh infection
Escherichia coli, including ESBL-positive strains Pharmacokinetics
Klebsiella pneumoniae, including ESBL-positive e Linear PK
strains * Lung penetration
Minimal activity against Gram-positive bacteria * Rapid tissue distribution
Limited activity against anaerobes * Minimal accumulation
No activity against KPC, MBL, Acinetobacter, e Extensive renal excretion
Stenotrophomonas, Enterococcus spp * Low protein binding

643 é ". * Minimal CYP450 drug-drug interactions
e (o oo sbaomelicted nra | incuding ventiator assosited

pyelonephritis pneumonia (HAP/VAP)



Ceftolozane/Tazobactam Plus Metronidazole for
Complicated Intra-abdominal Infections in an
Era of Multidrug Resistance: Results From a
Randomized, Double-Blind, Phase 3 Trial
(ASPECT-cIAI)

Joseph Solomkin,' Ellie Hershberger,® Benjamin Miller,” Myra Popejoy.” lan Friedland ™ Judith Steenbergen.?
Minjung Yoon,” Sylva Collins.? Guojun Yuan,” Philip 5. Barie,” and Christian Eckmann'

Diepartrent of Surgary, Unsveesity of Cincinnati College of BMedicing, Cincirnati, Ohic; “Cubist Pharmaceuticals, Leington, Massachisetts; *Departments
ol .\,r\ll'!;l!l" and Medicing, Wil Comell Mesdical Co leqe, M York, Mew York: and i|,'||-|_|L1""|||.:'|I of Gemeral, Visceml and Thoracic S.||;|u|-|'_ Acadernic
Haspita of Medical Unsersity Hannover, Peine, Germany

Ceftolozane-tazobactam compared with levofloxacin in the
treatment of complicated urinary-tract infections, including
pyelonephritis: a randomised, double-blind, phase 3 trial
(ASPECT-cUTI)

Florian M Wagenlehner, Obiamiwe Umeh, Judith Steenbergen, Guojun Yuan, Rabih O Darouiche

Ceftolozane-tazobactam versus meropenem for treatment
of nosocomial pneumonia (ASPECT-NP): a randomised,
controlled, double-blind, phase 3, non-inferiority trial

Marin H Kollef, Martin Novdek, Ulo Kivistik, Alvaro Réa-Neto, Nobuaki Shime, lgnacio Martin-Loeches, Jean-Francois Timsit,
Richard G Wunderink, Christopher | Bruna, Jennifer A Huntington, Gina Lin, Brian Yu, Joan R Butterton, Elizabeth G Rhee
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EVKPLTIKEG MEAETEC



The management of intra-abdominal ®emer

infections from a global perspective: 2017
WSES guidelines for management of intra-
abdominal infections

Appendix 4
Empiric antimicrobial regimens for critically ill patients

with healthcre-associated |1Als. Mormal renal function
Healthaare-assodated [Als
Critically ill patients
Mempenem 1 g 8-houorly
or

Doripenem 500 mg 8-hourly

or

Imipenem/Cilastatin 1 g 8-houdy

or

As a carbapenem-sparing regimen

Ceftolozane (Tazobactam 1.5 g 8-hourly + Metmo-
nidazole 500 mg 6-hourly

or

Ceftazidime /Avibactam 2.5 g 8-houdy + Metmo-
nidazole 500 mg 6-hourly

+

Vancomycin 25-30 mg'kg loading dose then 15-20

mg/kg/dose 8-hourly

or

Teicoplanin 12 mg'kg 12-hourly times 3 loading

dose then 12 mg/'kg 24-houdy

Or

In patients at risk for infection with vancomycin-resist-
ant enterococci (VRE) including patients with previous
enterococcal infecion or colonizaton, immMuonocom-
promised patients, patients with long ICU stay, or recent
Vancomycin exposure

Linezolid 600 mg 12-houdy

or

Daptomycin 6 mg/kg 24-hourly

4

In patients at high risk for invasive candidiasis

Echinocandins: caspofungin (70 mg LD, then 50 mg

daily), anidulafungin (200 mg LD, then 100 mg

daily), micafungin (100 mg daily) or Amphotericin

B Liposomal 3 mg/kg/dose 24-hourly

In patients with suspected or proven infection with
MDE (non-metallo-beta-lactama se-producing)  Pseudo-
monas aeruginosa consider use of antibiotic combina-
tions with Ceftolozane /Tazobactam

In patients with suspected or proven infection with
carbapenemase-producing Klebsiella pneumoniae con-
sider use of antibiotic combinations with Ceftazidime/
Avibactam

In patients with documented beta-lactam allergy
consider use of antibiotic combinations with Amikacin
15-20 mg'kg 24-hourly



2upmnepAndOnke otic AteBveic KatevuBuvtnpiec Odnyiec 2017
yLa TLc EmutAeypéevec Evoo-kohlakec AoLpwéeLg

Euntelpikn Oepamneia: uotaon 2A

Empiric Therapy Recommendation

Ceftolozane/Tazobactam + Metronidazole

Empiric Therapy (general)

Resistant P. aeruginosa
MDR, XDR, PDR P. aeruginosa

ESBL-producing Enterobacteriaceae

KPC-producing Enterobacteriaceae

AmpC-B-lactamase-producing Enterobacteriaceae

Carbapenem-resistant Enterobacteriaceae

2A

Use primarily for higher-risk patients with IAl suspected or proven
to be caused by ESBL-producing Enterobacteriaceae and resistant
strains of P. aeruginosa for which other agents are not suitable

2C
2B
2B

No recommendations

No recommendations

No recommendations



JuuneplAndOnke otig Atebveic
KatevOuvtipieg 08nyieg 2017 yia tig
ErunAeypéveg AOLUWEELC TOU

Oupomnotntikol ZUCTANATOC

m»l European Association of Urology

Urosepsis

Urosepsis is a systemic, deleterious host response to infection originating from the urinary
tract and/or male genital organs. Urosepsis is accompanied by signs of systemic
inflammation, presence of symptoms of organ dysfunction and persistent hypotension
associated with tissue anoxia.

Recommendations for parenteral antimicrobial therapy of urosepsis

Anti-microbials Daily dose | LE GR | Comments
Cefotaxime 2qgtid 2 A" Mot studied as monotherapy in
Coftazidime 12gtid 5 A acute uncomplicated pyelonephritis.
Ceftriaxone 1-2gq.d 1b A" Lower dose studied, but higher dose
Cefenime 12abid |1b B recommended. Same protocol for
= . acute uncomplicated pyelonephritis
. =11 w
Piperacillin/tazobactam |2.54.5g |1b |A and complicated UTI (stratification
tid not always possible).
Ceftolozane/tazobactam | 1.5gti.d 1b B
Ceftazidime/avibactam |2.5gtid 1b
Gentamicin 5mag/kg 1b B Mot studied as monotherapy in
q.d acute uncomplicated pyelonephritis.
Amikacin 15mg/kg | 1b B
q.d
Ertapenem 1gq.d 1b B Same protocol for acute
imipenem/cilastatin 0.5/05g 1b B uncomplicated pyelonephritis and
tid complicated UTI (stratification not
— always possible).
Meropenem 1gtid 2 B
Doripenem 05gtid 1b B

" Upgraded based on panel consensus.




KedtoAoldvn / talopnaktdpn: o€ oo aacOesvi?

» H kedtololavn-talopnaktapun vea erthoyn ya kaAupn avOektikwyv gram (-) [ESBL, AmpC]
» loyxupn avtupevdopovadikn Spaon (moAAarmAol pnxaviopotl avtoxnc)
» Aev €xeL dpaon og moAvavBektikd Gram (-) mou mapayouv KapPanevepdaosc (CRE)

JTOYEVMEVN: aoBeveic pe

ETWTAEYLEVN EVOOKOLALOKI) / \
Aolpwén i oupomonTkoy Kedtololavn/
a6 ESBL ) amo (R) TA{OUTIOKTA NN ATIOKAHLAKWON
pseudomonas = 4 W 0 QVTOXWV OF
- KapParmeVEUEG
Eunelpikn: ooBeveic pe Aroduyn '
eTUMAEYLEVN EVEOKOALOKNA QapBansveuwv /
Aolpwén 1 oupomolntikou +
TMOLPAYOVTEC KLVOUVOU yLa * HAwia >70
ESBL e JokyX. Aapnitng

e Charlson index >3

* MNpoodatn voonAeia (evtog 3 pnvwv)

* Mpoodata avrifLlotikd (evtog 3 unvwv)
e Awapovi o€ oiKko gvynpiog

* OupokaBetipag



Newer Expanded Spectrum -lactamases

Meropenem-
MDR pathogen vaborbactam
SHVITEM
ESBL
CTX-M v
Enterobacterales AmpC v
P. aeruginosa AmpC v
KPC v
CRE OXA-48 X
MBL X
Carbapenem- x
P. aeruginosa resistant
MDR X
Acinetobacter = Carbapenem- %
Spp. resistant

AmpC, ampicillin class C; CRE, carbapenem-resistant Enterobacterales; CTX-M, cefotaximase; ESBL, extended-spectrum S-lactamase; KPC, Klebsiella pneumoniaecarbapenemase; MBL, metallo-£-
lactamase; MDR, multidrug-resistant; OXA, oxacillinase; SHV, sulfthydryl-variable B-lactamase; TEM, Temoneira S-lactamase.1. Lagacé-Wiens P, et al. Core Evid2014;9:13-25; 2. ZAVICEFTA®(ceftazidime—
avibactam) Summary of Product Characteristics. Pfizer, 2021; 3. Liscio JL, et al. Int J Antimicrob Agents 2015;46:266—71; 4. Bush K. Int J Antimicrob Agents 2015;46:483-93; 5. Zhanel GG, et al.
Drugs2013;73:159-77; 6. Wright H, et al. Clin Microbiol Infect 2017;23:704-12; 7. Munita JH, et al. Clin Infect Dis 2017;65:158-61; 8. ZERBAXA®(ceftolozane—tazobactam) Summary of Product
Characteristics. Merck, 2019; 9. Sader HS, et al. Diagn Microbiol Infect Dis 2015;83:389-94; 10. Walkty A, et al. Antimicrob Agents Chemother 2011;55:2992—4; 11. Lomovskaya O, et al. Antimicrob Agents
Chemother 2017;61:€01443-17; 12. RECARBRIO®(imipenem+cilastatin/relebactam) Summary of Product Characteristics. Merck, 2021; 13. Bush K and Jacoby GA. Antimicrob Agents Chemother

2010;54:969-76; 14. VABOREM®(meropenem—vaborbactam) Summary of Product Characteristics. Menarini International, 2021; 15. Noval M, et al. Curr Infect Dis Rep 2020;22:1; 16. FETROJA®(cefiderocol)
US Prescribing Information. Shionogi, 2020.



Vaborem (EU) n Vabomere (US)

(Mepomevéun / BapmopBoaktaun)

« Mo KapBarmeveLn KAl EVAC KALVOTOUOC UN-B-AaKTtautkoc

KUKALKOG avaotoAeac B-Aaktauaowyv rieptexwv Bopoviko oéu»



Ddocpo SpACTIKOTNTOG

KAWLKA amoTeEAEGLLATLKOTNTA EVOVTL ELOLKWYV Tal@oyovwy

H amoTteAeopaTIKOTNTO EXEL KATASELXTEL O KALVIKEC LEAETEC EVAVTL TWV AkOAOUOwWV taboyovwy ta omnola ntav

gvaloOnta oe peponeveun/Bapmopfaktapun in vitro.

ErunAeypéveg AotuwéeLg tng ovpodopou 060U, cupmneptAapfavopévne tng mtueAovedpitidog
Gram-opvnNTLKOL LLKPOOpYOVIOUOL:

« Escherichia coli

. Klebsiella pneumoniae

« Enterobacter cloacae

G,J é .l' ,"\ ,, ?l

. : : . : Infections due to aerobic Bacteraemia that occurs in
Complicated urinary tract Complicated intra- Hospital-acquired pneumonia.  Gram neaative organisms in association with, or is
infection (cUTY). includin iy A including ventilator-associated : S E :
in ( ). 9 abdominal infection (clAl) - patients with limited treatment  suspected to be associated

pyelonephritis pneumonia (HAP/VAP) options! with cUTI, clAl or HAP/VAP

Vaborem (meropenem-vaborbactam). Summary of Product Characteristics, Menarini International, Dec 2021



Evkpltikec MeAETeC

Tunog MAnBuopdg |MapépBaocn ZUUNEPOOHLOL
MeAétn |oxediacpov
Among patients with complicated UTI, including acute
pyelonephritis and growth of a baseline pathogen,
Eligible-patients were randomized 1:1| 1,0 o penem-vaborbactamvs piperacillin-tazobactam resulted
to receive meropenem-vaborbactam |;, 5 composite outcome of complete resolution or
(2g/2g over 3 hours; n = 274) or improvement of symptoms along with microbial eradication
piperacillin-tazobactam (4g/0.5g that met the noninferiority criterion. Further research is
In patients with over 30 minutes; n =276) every 8 |\ aaded to understand the spectrum of patients in whom
Phase 3, complicated hours. After 15 or more doses, meropenem-vaborbactam offers a clinical advantage.
multicenter, Urinary Tract patients could be switched to oral
multinational, Infection (UTI), levofloxacin if they met prespecified
randomized including acute criteria for improvement, to
TANGO-I |clinical pyelonephritis complete 10 days of total treatment.
Monotherapy with meropenem-vaborbactam for CRE
infection was associated with increased clinical cure,
Eligible patients were randomized 2:1|decreased mortality, and reduced nephrotoxicity compared
In patients with to meropenem-vaborbactam (2g/2g |with BAT.
confirmed/suspect |over 3 h, q8h for 7-14 days) or BAT
Phase 3, ed CRE infection (mono/combination
multinational, (bacteremia, therapy with polymyxins,
open-label, HABP/VABP, clAl, |carbapenems, aminoglycosides,
randomized cUTI/acute tigecycline; or ceftazidime-
TANGO-II [controlled trial pyelonephritis) avibactam alone).

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

Infect Dis Ther. 2018;7(4):439-455. doi:10.1007/s40121-018-0214-1




Newer Expanded Spectrum -lactamases

Imipenem-—
MDR pathogen relebactam
SHVITEM v
ESBL |
CTX-M v
Enterobacterales AmpC v
P. aeruginosa AmpC v
KPC v
CRE OXA-48 X
MBL X
Carbapenem- v
P. aeruginosa resistant
MDR v
Acinetobacter  Carbapenem- %
Spp. resistant

AmpC, ampicillin class C; CRE, carbapenem-resistant Enterobacterales; CTX-M, cefotaximase; ESBL, extended-spectrum S-lactamase; KPC, Klebsiella pneumoniaecarbapenemase; MBL, metallo-£-
lactamase; MDR, multidrug-resistant; OXA, oxacillinase; SHV, sulfthydryl-variable B-lactamase; TEM, Temoneira S-lactamase.1. Lagacé-Wiens P, et al. Core Evid2014;9:13-25; 2. ZAVICEFTA®(ceftazidime—
avibactam) Summary of Product Characteristics. Pfizer, 2021; 3. Liscio JL, et al. Int J Antimicrob Agents 2015;46:266—71; 4. Bush K. Int J Antimicrob Agents 2015;46:483-93; 5. Zhanel GG, et al.
Drugs2013;73:159-77; 6. Wright H, et al. Clin Microbiol Infect 2017;23:704-12; 7. Munita JH, et al. Clin Infect Dis 2017;65:158-61; 8. ZERBAXA®(ceftolozane—tazobactam) Summary of Product
Characteristics. Merck, 2019; 9. Sader HS, et al. Diagn Microbiol Infect Dis 2015;83:389-94; 10. Walkty A, et al. Antimicrob Agents Chemother 2011;55:2992—-4; 11. Lomovskaya O, et al. Antimicrob Agents
Chemother 2017;61:€01443-17; 12. RECARBRIO®(imipenem+cilastatin/relebactam) Summary of Product Characteristics. Merck, 2021; 13. Bush K and Jacoby GA. Antimicrob Agents Chemother

2010;54:969-76; 14. VABOREM®(meropenem—vaborbactam) Summary of Product Characteristics. Menarini International, 2021; 15. Noval M, et al. Curr Infect Dis Rep 2020;22:1; 16. FETROJA®(cefiderocol)
US Prescribing Information. Shionogi, 2020.



Xnuwkn dopn tou Recarbrio

Ipteveéun

IMLTEVEMN: aVOOTOAR TWV
MPWTEIVWV oVUVEECONC TIEVLKIALVNG
(PBPs) mou o&nyouv o€ avaoToAn
NG oUVOEONC KUTTOPLKWV

TOLWHUATWV TNC TEMTLOOYAUKAVNC.

e 2UVOUOQOHOG IMITTEVENNG, MIAG KapBaTtrevéung, olAaoTaTivng, EVOG
AVAOTOAEQ VEPPIKNG OEUDPOTTETITIOAONG, KAI PEAEUTIAKTAUNG, EVOG

QvVOOTOAEQ B-AOKTANAOWY

ZIhaotartivn

ZiIlaotativn: teplopilel Tov
VEDPLKO UETOBOALOUO TNG
LULITEVEUNG Kol OEV EXEL
avtiBaktnplakn dpaon.

PeAgpmoKTapn

PeAepnoktapn: pun BATa-AQKTOULKOC
avootoAgac twv Ambler kAaong A kat C Brita-
Aaktapoowyv, cuprneptA KPC kat ESBLs, kot
AmpC-tOmnov BNTo-AoKTOUACES, CUUTTEPLA.
Kedbahoomoplvaong mou TPoEPXETAL ATIO
Wevdopovada (PDC). H peAepmaktapn dev
avaoTtéAAeL Tta MBL 1 Tig kapBarmeveudoeg
kAdong D. H peAepmaktapun dev €xet
avtiBaktnplakn dpaon.



Mati n peAgpnoaktapn eivot KAtadAAnAn ywa tnv npocOnKkn otnv
LLWWITEVEUN-OLAQoTOTiVN;

e AvaoteAovtac tnv AmpC ouyva anokaBiotatal n evaltcOnoia tnc Pseudomonas otnv

LULTTEVEUN (OXL o€ AAAEC KopPBarmeVELEC)

Kaveic amo touc 2 nopayoviec dev Yavel tn Spaotikotntd tou armno efflux unxaviopoug

Ta dappakokvnTika /pappokoduvapika tpodiA toug eival mopopoLo

H peAepmaktapun AEN amokaBlota SpaoTlkoTnTa LUTEVEUNG OV UTTOPXEL LNXOVIOUOC

QVTOXNG TTOU OPELAETOL OE TIOPLVEG

!
68 ()
MIC<2

o) : : Infections due to aerobic
Hospital-acquired pneumonia, Gram-negative organisms in

including vengilator-associated patients with limited treatment
pneumonia (HAP/VAP) options!



Avtiuikpofiloko pacpua

Acinetobacter calcoaceticus baumannii cOpAeypa

Citrobacter spp. (cupmnepthapBavopevwy C. freundii kat C. koseri)
Enterobacter spp. (cupneptdapfavopevwy E. asburiae kat E. cloacae)
Escherichia coli

Klebsiella spp. (cupnepldapfavopevwy K. aerogenes, K. oxytoca kot K.
pneumoniae)

Pseudomonas aeruginosa

Serratia marcescens

Bacteroides spp. (cupmneplhappavopevou tou B. fragilis)

Fusobacterium spp. (cupmnepthapfavopevou tou F. nucleatum ko tou F.
necrophorum)

Prevotella spp. (cupnepthapBavopevou tou P. melaninogenica, P. bivia, ko P.
buccae)

Enterococcus faecalis

Staphylococcus aureus (pHovo svaicBnta otn methicillin oteAéxn)

Viridans group streptococci (cupmnepthapfavopevou tou S. anginosus Kat Tou S.

constellatus)

AEN KAAYINTEL:

e Legionella spp.

e Stenotrophomonas maltophilia




A€opEVON ATIO MPWTEIVEC MAACLOTOC

* H 6éopevon TNC LUITEVENG KOL TNG OLAQLOTATIVNG OTLC TIPWTEIVEC TOU avBpwWTLVOU TTAACHLATOC ELvalL TIEPLITOU
20% kat 40%, avtiotowxa. H cuvdeon tnC PEAEUTTAKTALNG HE TIC TIPWTEIVEG TOU avBpwTilvou MAACHATOC Eival
TEPLITOU 22% Kall elval aveEAPTNTn Ao T CUYKEVTPWON

Aweicduon oto ELF

* H Sielobuon oto uypo TNG MVEUOVLIKAC eTilBnAtaknig emevéuonc (ELF) ekdppaopévo wg o cUVOALKOS AOYOC
€kBeonc oto ELF mtpocg un deopevpevo mAdopa moocooto Atav 55% kat 54% yLa TV LUUTEVEUN KOLL TNV
PEAEUTIOKTAMN, avTioToLKaL.

AnofoAn
* |uumeveun, clhaotativn Kol pEAEUTTIOKTAMN ATTEKKPLIVOVTAL KUPLWE aTto Toug vedpoug
pOpHLKOTNTO

* DapUAKOKLVNTLKN TNG PEAEUTIOKTAMNG ELVOL YPOLLULKN

e EAdLOTN CUCOWPEUVON LULITEVEUNG, CLAAOTATIVNG 1] PEAEUTIOKTANG META aTtO TIOAAATIAEC EVOOPAEPLEC
gyxvoelc peAepmaktapnc 30 Aemtwv (50 €wc 625 mg) ouyxopnyoupeva pe 500 mg wuuteveun/500 mg

oLALOTATIVNG KABE 6 WPEC EWC 7 NUEPEC O€ LYLN EVAALKA APOEVLIKA UE PUOoLoAoYLKN VEPPLKN AsLToupyia.



Imipenem + cilastatin—relebactam: emiokonnon KAwikwv doKlpwv

MRESTORE-IMI 1:1

I/R évavTi imipenem + colistin yia AoIJwEEIS atto un evaiodnTa otnv 1uitrevéun oteAéxn (HAP/VAP, cUTI, clAl), Tuxaiotroinon 2:1.

KUp1o TEAIKO onuEio aTTOTEAECHATIKOTNTAG: GUVOAIKY avTaTtokpion (TTAnBuouog mMITT)
ATroTeAEopaTa:
N=31 (n=21 yia TnVv I/R ka1 n=10 yia 1o okéAog imipenem + colistin) otov TTANBUOuS MMITT

11 HAP/VAP, 16 cUTI, ka1 4 clAl; 29% APACHE Il score > 15, 35% = 65 £1n, 77% P. aeruginosa, 16% Klebsiella spp,
6% GAAa Enterobacteriaceae, o1 B-AakTapdoeg Tou aveupEdnkav TrepIAdupBavav AmpC (84% Ttwv aocBevwv mMITT),
ESBLs (35%), KPC (16%), kai OXA-48 (3%)

Euvoik ouvoAikn avtatrokpion: 71,4% yia Tnv I/R évavti 70% yia To okEAog colistine + imipenem TAOEIG UTTEP TNG

I/R yia deutepevovTa TEAIKG onueia (KaAUTepN KAIVIKA avTattokpion Tnv nuépa 28, BvntétnTa atrd KABE aiTio Tnv nuépa 28)
Aoc@dAcia: AE oxeTi{oueva pe @appako 16,1% I/R €vavti 31,3% yia colistine + imipenem

Avaduouevn veppoTtogikotnTa: 10,3% yia 1nv I/R ka1 56,3% yia colistine + imipenem (p = 0.002)

KAIVIK& OXETIKEG augnoelg NTTaTIKwy Tpavoauivacwyv: 0% yia tnv I/R évavtl 13% yia colistine + imipenem (p=0,047)

I/R, imipenem/relebactam; P/T, piperacillin tazobactam: CMY, cephamycinase; CTX-M, cefotaximase-Munich; clAl, complicatedintraabdominal infections; cUTI, complicated urinary tract infection; DHA, docosahexaenoic acid; ESBL, extended-spectrum B-lactamase;
HAP, hospital-acquired pneumonia; KPC, K. pneumoniae carbapenemase; MBL, metallo-B-lactamase; OXA, oxacillinase; PBP, penicillin-binding protein; géh, every 6 hours; SHV, sulphydral variable B-lactamase; TEM, Temoniera B-lactamase; VAP, ventilator-
associated pneumonia; mMITT, modified microbiologic intent-to-treat; MITT, modified intent-to-treat.

1. Motsch J, et al. Clin Infect Dis 2020;70:1799-808; 2. Titov |, et al. Clin Infect Dis 2020;d0i:10.1093/cid/ciaa803. Epub ahead of print.



Imipenem + cilastatin—relebactam: emiokonnon KAwikwv doKipwv

mRESTORE-IMI 2:2

I/R €vavTi piperacillin-tazobactam (P/T) yia acBeveic ye HAP/VAP. KUupio TeAIKO onuEio attoTEAECOUATIKOTNTAG:
BvnToTNTa a1Td KABE AiTio TNV NUEPQ 28 (TTANBUCouOS MITT)
ATTOTEAEOUATIKOTNTO
N=531 (n=264 yia Tnv I/R ka1 n=267 yia P/T)
47,5% APACHE Il score = 15, 42,9% > 65 £1n
25.6% K. pneumoniae, 18.9% P. aeruginosa, 15.5% E. coli
OvnTéTnTa aT1rd KABE AiTio TNV NUépa 28: 15.9% yia Tnv I/R évavti 21.3% yia Tnv P/T (TTpocapuoouévn
dlapopa Bepartreiag, —5.3% [95% CI, —=11.9% €wc 1.2%]; un katwtePOTNTA P<.001)
XaunAotepn BvnrétnTa pe Tnv I/R €vavti NG P/T yia aoBeveic ye HAP/VAP uTté unxavikd agpiopo Kal o€
aobeveic pe APACHE Il score = 15

Aoc@adAcia: ouykpioiyn petagu I/R kai P/T. H I/R ATav KaAwg avekT pe Aiya coBapd AE 1 SI0KOTTEC TNG

Bepartreiag

I/R, imipenem/relebactam; P/T, piperacillin tazobactam: CMY, cephamycinase; CTX-M, cefotaximase-Munich; clAl, complicatedintraabdominal infections; cUTI, complicated urinary tract infection; DHA, docosahexaenoic acid; ESBL, extended-spectrum B-lactamase;
HAP, hospital-acquired pneumonia; KPC, K. pneumoniae carbapenemase; MBL, metallo-B-lactamase; OXA, oxacillinase; PBP, penicillin-binding protein; géh, every 6 hours; SHV, sulphydral variable B-lactamase; TEM, Temoniera B-lactamase; VAP, ventilator-
associated pneumonia; mMITT, modified microbiologic intent-to-treat; MITT, modified intent-to-treat.

1. Motsch J, et al. Clin Infect Dis 2020;70:1799-808; 2. Titov |, et al. Clin Infect Dis 2020;d0i:10.1093/cid/ciaa803. Epub ahead of print.



Comparative activity of newer B-lactam/pB-lactamase inhibitor
combinations against Pseudomonas aeruginosa from patients
hospitalized with pneumonia in European medical centers in 2020

Helio S. Sader - Cecilia G. Carvalhaes' . Dee Shortridge' - Mariana Castanheira’

* Pseudomonas aeruginosa isolates were consecutively collected from patients with
pneumonia in 29 medical centers in 2020 and susceptibility tested by broth
microdilution method

» 583 P. aeruginosa isolates were evaluated in this study.

Ceftazidime-avibactam (95.5% susceptible),
*imipenem-relebactam (94.3% susceptible),
ceftolozane-tazobactam (93.3% susceptible)

ecolistin (99.5% susceptible).
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IDSA ESCMID

Mild infections Low risk (for mortality) infections

e infections of the urinary tract, e infections (including bloodstream infections
(BSI)) originating from a urinary tract source of

* skin and soft tissue infections infection or biliary infections

e Tracheitis after source control
without evidence of hemodynamic : C :
instability High-risk infections

. . e All other
Moderate infections

Severe infections Severe infections:

e sepsis or septic shock



EMmELpIKO OEpameUTIKO oA

Mapayovteg mou kaBodnyouv tnv emAoyn EUNELPLKAG OLYyWYNG

* Ta Tbava naboyova, e AAN\oL TTapAyovTeC OXETL{OUEVOL UE TOV
e Baputnta tng vooou aoBevn
e MBavh gotia Tne Aolpwenc * NoBoyova nov anopovwdnkav ctov

aoBevr) To TeAevTtaio 6UNVO Kal

Toruka 6edopeva

, , gvaloOnolo og avtipkpoBLloka
gvooOnoiac/avtoxnc ywa ta

niiBavoloyoupevoa moboyova * EkBeon og avtiBiotika to

nponyoupevo dtaoctnua (30 NUEPEC)

https://www.idsociety.org/practice-guideline/amrguidance-2.0/, March 30, 2022



oTeAEXN

A. Mapayovteg KWUVOU yLa AIOKLGHO Kot Aolpwén amno
EVTEpOPOKTNPLOKA AVDEKTLKG OTLC KApPaTeEVEpEC (GTeAEXN XDR)

ARPN QVTLPLOTIKWV (KUPLWC KOpBATEVERWV Kal
dBoplokivolovwv) kat aBpolotikr) Andn moAAamAwy oxnpa-
TWV AVTLLLKPOPBLOKAC aywynC TIC mponyoUevec 90 NUEPEC
NoonAeio o ME® 22 nuépec TIC mponyoupevec 90 nUépeC
['VWOTOC AMOLKLOUOC ) ponynBeloa Aolpwén pe naboyovo
TIOU TIOpAyEL KapParmeveaon

NoonAeia otov Lo BaAapo pe acBevn dopéa | macyovta
aro Aoipwén amno Paktnpidlo mou napdyel kapPanevepacn
Awapovn og Oiko Euynplog 1} Kévtpo Alokataotaonc
ZnTTikn KatamAnéia

AvoookataoToAn: alpatoAoyikn voooc, oudeteponevia,
HETAUOCYXEUCN, CULTIOYNC OYKOC UTIO XNUELoBepaneia,
AN avoookataoTtaAtikwy pe AN évdelln, xpovia Afbn
koptikoedwy (>10mg mpedvilovng npepnoiwe n >700mg
aBpolotikn 600n), LETAPOOXELON LUEAOU TWV OCTWV I OU-
HIoyoUC opyavou

Mapayovtecg Kivduvou yia Aoipwén ano noAvavOekTika Gram apvnTika

Napayovteg Kvduvou yla Aoipwén ano Gram-
opvNTKA Baktnpidia ov napayouv ESBL

Mpoodatn voonAeia (< 1 pnvag)

MNpoodatn €kBeon og avTLBLoTika (< 6 HAVEQ)
AlpodLlaiuon

MNapouaoia keviplkoU iv kKaBetripa

Mpoodato tatidL otnv Aoia (teAeutaiog xpovog)

Awapovn og Oiko Euynplac i Kévtpo
Amokataotaong

EEX, H OpBoloyikr Emtidoyn AvtiputkpoBlakng Oepaneiag yia tov NoonAeuopevo AcBevr), 2022



MPOTEWVOHEVA OVTLHLKPOBLAKA VLA TNV OVTLUETWTTILON AOLHWEEWV amno

EvtepofBaktnplaka mov nopayouv ESBL

Kuotitidba Nitrofurantoin and trimethoprim-sulfamethoxazole
Amoxicillin-clavulanate (caution), single-dose aminoglycosides, and oral fosfomycin (for
E. coli only)
Muehovedpitiba/  Ertapenem, Meropenem, Imipenem-cilastatin, Ciprofloxacin, Levofloxacin, or
Ertu\eyHéVEC Trimethoprim-Sulfamethoxazole
AOWWEELC Ceftolozane/Tazobactam
, once-daily aminoglycosides for a full treatment course
OuporolnTtikou

NOLUWEELC EKTOC
ToU
OupormoLnTikou

Carbapenem

oral fluoroquinolones or trimethoprim-sulfamethoxazole should be considered, after

clinical response
Ceftolozane/Tazobactam

Mpocapuoyn ano: www.idsociety.org/practiceguideline/amr-guidance/v1.1
H OpBoloywkn Emidoyn Avtiuikpoflakng Oepamneiag yla tov NoonAeuopevo AcBevr), 2022



http://www.idsociety.org/practiceguideline/amr-guidance/v1.1

latpikég 06nydg

Odényiec yia Oeparneio Aotpwéewv ano CRE

Eotia Nolpwéng _ 1" eTudoyn 2" emloyn

Kuotitba ApwvoyAukooidn Qwodopukivn . KoAtotivn
Kedtaltdiun/ABLUmoKTapun

KPC 1 OXA-48 Keptaltdipn/ABumaktapn ApwvoyAukooidn rp KoAwotivn
TPE B ELTE VIM 1 NDM Keptaltdipn/ABLpumoKktapn * (Dwocbouutqvn i
+ ATtpgovaun Meporevepn
ErtutAeypévn oupoloipwén gav MIC £ 8 mg/L

VIM 1 NDM o cuvbuaopo Kedtaltdipn/ABLpunoKktapn
pe KPC 1 OXA-48 + ATtpeovapn



Odényiec yia Oeparneio Aotpwéswv ano CRE

latpikég O6nydg

Eotia Aoipwéng

1" emhoyn

2" el oyn

AOLUWEELC EKTOC
OUPOTIOLNTLKOU

KPC 1 OXA-48

Kedbtaltdipun/ABLumoKTaun
t
ApwvoyAukooidn n
KoAwotivn

VIM f{ NDM

Kebtaltdipun/ABLumaktaun
+ Altpeovapn
t
AuwvoyAukooidn n
KoAwotivn

VIM 1} NDM o¢
ocuvbuaouo pe KPCn
OXA-48

Kedbtalldipun/ABLUmoKTAUN
+ Altpeovapn
+
AuwvoyAukooidn n
KoAtotivn

ZuvduaoHOC SUO EK TWV KATWOL
OVTLULKPOBLOKWVY TIOPAYOVTWY avVAAOya UE TO
eldoc¢ tnc Aolpwénc:

DOwodopukivn,
ApwvoyAukootidn,
KoAlotivn,
TwyekukAlvn N
Mepomeveun eav MIC < 8mg/L

(H TwyekukAivn mpoTipdtal og eVOOKOLALOKEG
AoLHWEELS Kol AOLUWEELG SEPUATOC KOl LOAOKWV
Hopiwv)




IDSA guidance 2022: Treatment options for CRE* (1/2)

Preferred treatment Alternative treatment
(when preferred options are not available/tolerated)

> = Ciprofloxacin, levofloxacin, trimethoprim—sulfamethoxazole, = Ceftazidime—avibactam, meropenem—vaborbactam,

Cystitis

nitrofurantoin, or a single dose of an aminoglycoside imipenem—cilastatin—relebactam, and cefiderocol
= Meropenem (standard infusion)™ = Colistin (only when no alternative options are available)

= Ciprofloxacin, levofloxacin, and trimethoprim—
sulfamethoxazole
Pyelonephritis or cUTHE > = Ceftazidime—avibactam, meropenem—vaborbactam, = Once-daily aminoglycosides
imipenem—cilastatin—relebactam, and cefiderocol*:
= Meropenem (extended-infusion)™

—Es ﬂm?:ﬂ:fuu;;:‘ ary tract "f> = Meropenem (extended-infusion)” = Ceftazidime—avibactam (if resistant to all carbapenems)
Infections outside the urinary tract (if = Ceftazidime—avibactam, meropenem—vaborbactam, and = Cefiderocol
Erta-R; Mero-R)? imipenem—cilastatin—relebactam = Tigecycline, eravacycline (uncomplicated 1Als only)

Ceftazidime—avibactam is recommended by the IDSA guidance as a preferred treatment option for KPC-producing infections,\\with improved

clinical outcomes and reduced toxicity compared with polymyxin-based regimens

* Acsuming in witro susceptibility to agents in table; " The majority of infections caused by CRE resistant to ertapenem but susceptible to meropenem are caused by organisms that do not produce carbapenemases; ' Only if ertapenem-resistant, meropenem-susceptible and
carbapenemase testing results are either not avzilable or negative; ¥ & cUTl is defined as a UTI that occwrs in association with a structural or functional abnormality of the genitourinary tract or sy UTlin an adolescent or adult male patient; 1 Carbapenemase testing results
are either not avsilable or negative; ™ Resistant to both ertspenem and meropenem.

CRE, carbaipenem-resistant Enterobacterales; dUTl, complicated urinary track infection; Erta-R, ertspenem-resistant: lAl, intra-abdominal infection; 1054, Infectious Diseases Sodety of Americ: Mero-R, meropenem-resistant; Mero-5, meropenem-susce ptible;

UTI, urinziry tract infection.

Tamma PO, et al. Infectiows Disezses Society of America 2022 Guidance on the Treatment of Extended- Spectrum p-lactamase Producing Enterobacterales [ESBL-E), Carbapenem-Resistant Enterobacterzles [CRE), and Preudomongs oeruginoss with Difficult-to-Treat
Resistance (DTR-P. seruginosa). www idsociety org/globalassets/fidsa/practice-guidelines/amr-guidance/1 0fidsa-amr-guidance-v1 1 pdf |Aocessed March 2022).



IDSA guidance 2022: Treatment options for CRE* (2/2)

Alternative treatment
(when preferred options are not available/tolerated)

Preferred treatment

Cefiderocol
Tigecycline, eravacycline {uncomplicated 1Als only)

KPC identified" - Feftazidimejauiha_ctam, meropenem—vaborbactam, and
imipenem—cilastatin—relebactam

Cefiderocol
Tigecycline, eravacycline (uncomplicated IAls only)

OXA-48-like carbapenemase
identified

> = Ceftaridime—avibactam

Ceftazidime—avibactam is recommended by the IDSA guidance as a preferred treatment option® for KPC-producing infections and as the only

preferred treatment option for OXA-48-producing CRE infections

*Acsuming in witro susceptibility to agents in table; " The vast majority of carbapenamasze-producing Enterobactersles infections in the US are due to bacteria that produce KPC. f a disesse-causing Enterchacterales is carbapenemase-producing but the specific
carbapenemase enzyme is unknown, it is reasonable to treat as if the strain is 2 KPC producer. If 2 patient is infected with 2 CRE strain with an unknown carbapenemzse status and the patient has recently travelled from an area where MBLs are endemic, treatment with
ceftazidime—avibactam plus aztreonam or cefiderom| monotherspy is recommended. Ceftazidime-avibactam in combination with aztreonam, or cefiderocol as monotherapy, sre preferred treatment options for MDM and other metallo-B-lactamase-produdng infections; ¥
Meropenem—vaborbactam and imipenem /cilastatin—relebactam are also preferred trestment options; Y0r carbapenemase- positive but identity of carbapenemase unknown.

CRE, carbapenem-resistant Enterobacterzles; 18], intra-abdominal infection; |D54, Infectious Disezses Society of Americ; KPC, Kebsiells pnevmonios carbapenemase; MEL, metallo-f-lactamase; OXA, oxzcillinase.

Tamma PD, et al. Infectiows Disezses Society of America 2022 Guidance on the Treatment of Extended- Spectrum f-lactamase Producing Enterobacterales [ESBL-E), Carbapenem-Resistart Enterobacterzles [CRE), and Preudomones osruginose with Difficult-to-Treat
Resistznce [DTR-P. seruginosa). https:/Mswww.idsodety.org/globalzssetsfidsa/ practice-guidelines/amr-guidance/ L 0fidsa-amr-guidance-vl. 1. pdf {Acoessed March 2022).



IDSA guidance 2020: treatment options for DTR P. aeruginosa*

Preferred treatment Alternative treatment
(when first-line options are not available/tolerated)

+ Ceftolozane-tazobactam, ceftazidime—avibactam, * Once-daily aminoglycosides
imipenem/cilastatin—relebactam and cefiderocol

Pyelonephritis or cUTIT

Infectlo_nS outside the + Ceftolozane-tazobactam, ceftazidime—avibactam or Cefiderocol (reserved only for when preferred agents
urinary tract imipenem/cilastatin-relebactam are not tolerated or active or available)

* If no preferred agent demonstrates activity against
DTR P. aeruginosa, an aminoglycoside (if
susceptibility is demonstrated) can be considered
in combination

Tamma P, et al. Infectious Diseases Society of America 2022 Guidance on the Treatment of Extended-Spectrum S-lactamase Producing Enterobacterales (ESBL-E), Carbapenem-
Resistant Enterobacterales (CRE), and Pseudomonas aeruginosa with Difficult-to-Treat Resistance (DTR-P. aeruginosa), Accessed: April 2022



Analysis of the Clinical Pipeline of Treatments for Drug-

Resistant Bacterial Infections: Despite Progress, More Action Is

Needed

TABLE 3 Traditional antibacterial agents and combinations in NDA and phase 3 clinical development against WHO priority pathogens

Expected activity against
priority pathogens® Innovation®
Route of
Name (synonym) Phase Antibacterial class administration Developer CRAB CRPA CRE OPP NCR CC T MoA
Solithromycin (T-4288) MDA® Macrolide iv. & oral iFUJIFILM Toyama MNA MA MA » — — — —
Chemical
Sulopenem, Sulopenem MNDA" B-Lactam (penem) iv. & oral Iterum O of MA  — — — —
etzadroxil/probenecid
Durlobactam (ETX-2514) + 3 DBO-BLI/PBP2 binder + i Entasis [ O O MA — — —_ —
sulbactam B-lactam-BLI/PBP1,3
binder
Taniborbactam (VMNRX- 3 Boronate BLI + . VenatoRx/GARDP O [ ] ® NA 7 i — —
5133) + cefepime B-lactam
(cephalosporin)
Enmetazobactam (AAI-101) 3 BLI + B-lactam R Allecra ) O 0 MA — — —_ —
+ cefepime (cephalosporin)
Zoliflodacin 3 Spiropyrimidenetrione Oral Entasis/GARDP NA MA MA [ & v v —
(topoisomerase
inhibitor)
Gepotidacin 3 Triazaacenaphthylene i.v. & oral GSK NA NA NA @ 7 I
(topoisomerase
inhibitor)
Nafithromycin (WCK-4873) 3 Macrolide Oral Wockhardt NA MNA MNA [ 5 — — —_ —
Benapenem 2/3 B-Lactam (carbapenem) iw. Sichuan Pharmaceutical O O ] MA — — —_ —

“Pathogen activity: @, active; 7, possibly active; O, not or insufficiently active; NA, activity not assessed, as the antibiotic is focused and developed for only either Gram-
positive cocci or Gram-negative rods. Agents not active against critical-priority pathogens were assessed for activity against OPP, which includes the high and medium

WHO priority pathogens.

bYlnnovation assessment: ¢, criterion fulfilled; ?, inconclusive data; —, criterion not fulfilled. CC, chemical class; MOA, new mode of action; NCR, no cross-resistance; T, new

target.

Solithromycin NDA for otorhinolaryngological infections submitted in Japan in April 2019,

40PP target pathogens: selithromycin, 5. pneumeoniae; nafithromycin, S. aureus and 5. pneumoniae; gepotidacin, N. gonorrhoeae and E. coli; zoliflodacin, N. gonorrhoeae.

“Sulopenem etzadroxil MDA submitted in USA for uncomplicated UTI (uUTI) in November 2020.

fActive against ESBL-producing cephalosporin-resistant but not carbapenem-resistant Enterobacterales.
2Active against ESBL-producing cephalosporin-resistant and some KPC-producing CRE.

"Gepotidacin is being tested in two distinct phase 3 programs: gonorrhea (MCR «) and uUTI (NCR 7).

March 2022 Volume 66 Issue 3 e01991-21 Antimicrobial Agents and Chemotherapy



Shorten time of exposure in order to save both pt and drug, for future pts

Go for early diagnosis & colonization DE-ESCALAIE
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