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Novas Classes de Antimicrobianos

Figure 6.1 Discovery of new classes of antibacterial drugs (1930s to 2000s)

Streptogramins

Lincosamid
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“Glicilcclinas”
Glycopeptides
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Beta-lactams* Oxazolidinones
Sulfonamides

1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s

* Penicillins were the first beta-lactams. This class includes cephalosporins and carbapenems, developed in the 1960s and

1980s, respectively.
Source: Reproduced with data from "8, Modified with permission from Thomson Reuters (Professional) Ltd

WHO, 2012



Antibiotic Development: The 10 x '20
Initiative
Bringing New Antibiotics to Patients Who Need Them

Patient Story : Meredith
Littlejohn

A 19-year-old college hopeful and cancer
survivor dies from an antibiotic-resistant
infection.

"During the procedure her blood oxygen levels
dropped significantly and she went into septic
shock."

Read Meredith's Story >>

Brianna Meredith Braxe See All Patient

http://www.idsociety.org/10x20/



“Qualified Infectious Disease Product (QIDP) to receive FDA
approval. Under the Generating Antibiotic Incentives Now
(GAIN) title of the FDA Safety and Innovation Act”
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Novas associacoes de BL/IBL




(&) WHO PRIORITY PATHOGENS LIST

w(,jﬁfﬂm FOR R&D OF NEW ANTIBIOTICS
Priority 1: CRITICAL®

Organization

Acinetobacter baumannli, carbapenem-rasistant
Pseudomonas aeruginosa, carbapenem-resistant

Enterobacteriaceae”, carbapenem-resistant, 3 generation
caphalosporin-resistant

Priority 2: HIGH

Enterococcus faecium, vancomycin-resistant
Saimonella spp., fluoroquinolone-resistant
Neisseria gonorrhoeae, 3" generation cephalosporin-resistant,

Priority 3: MEDIUM

™ X
> [

'/l X @ Bio'Asesqr 42| \
Streptococcus pneumoniae, ponicilin-non-susceptible / g7 om0 Biotomiareaoioin WY

Haemophllus influenzae, ampicillin-resistant
Shigella spp.. Nuoroquinolone-resistant
# Mycobactera (including Mycobacterium tubevculosis, the cause of human tuberculosis), was not

subjected to review for inclusion in this priontization exercise as it s already @ globally estabished
priority for which Innovative new treatments are urgently needed,

* Enterobacteriaceae include: Klebsiolla preumonia, Escherichia coli, Enterobactor spp., Serratia spp.,
Proleus spp., and Providencia spp, Morganella spp.




Novos Inibidores de B-Lactamases

(b) Relebactam (MK-7655)

(e) Vaborbactam (RPX7009)
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(NXL104, AVE1330A) Zhanel et al. 2018 Jan;78(1):65-98



Ceftolozana/Tazobactam (CEF/TAZ)

Tazobactam

Ceftazidime



Ceftolozana

Anel aminotiadiazol Grupo 2-aminoetilureido
Aumenta a atividade contra bacilos

gram-negativos

Equilibrio entre atividade contra
AmpC de P. aeruginosaeo

i menor potencial de induzir
Acido dimetilacético

Aumenta a atividade

antipseudomonas H2N Grupo 2-metilpirazol

Melhor atividade
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contra P. aeruginosa
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Anel pirazol
Confere estabilidade contra as
B-lactamases do tipo AmpC de P. aeruginosa
(hiperproducéo)



Ceftolozana/Tazobactam (CEF/TAZ)

Mecanismo de agao

Bacteria Gram-Negativa

Porin channel

Specific
channel O Poly-
protein | saccharide
——— lipid A
v ~
Outer
>
membrane
Lipoprotein
Peptidoglycan Periplasmic
layer space
B-lactamase
Plasma
membrane
/
Proteins

Penicillin-binding protein

Lipopoly-
saccharide
(LPS)

Cell
wall

Ceftolozana é um potente
inibidor da proteinas
ligadoras de penicilina (PBP)
e tem alta afinidade pelas
PBPs (1b, 1ce 3) de P
aeruginosa — essenciais para
sintese de parede 12

Tazobactam é um inibidor
conhecido de B-lactamases e
impede a hidrdlise da
ceftolozana por
Enterobacteriaceae
produtoras de B-lactamases
de espectro estendido?3

1. Moya B et al. Antimicrob Agents Chemother 2010;54:3933-3937. 2. Zhanel GG et al. Drugs 2014;74:1.

3. Sader HS et al. Antimicrob Agents Chemother 2014;58:2434-2437.
LPS = lipopolysaccharide; PBP = penicillin-binding protein.



Ceftolozana/Tazobactam

Atividade Antimicrobiana

* Enterobacteriaceae (incluindo isolados produtores de ESBL- EC >> KPN)

* P. aeruginosa (AmpC)
» Atividade limitada contra anaerdébios (Prevotella spp.)
* Sem atividade contra isolados produtores de carbapenemases (Classes A, B, ou D),

Acinetobacter, estafilococos, ou Enterococci.

Table 2 Comparative activity of ceftolozane/tazobactam against selected European clinical Gram-negative bacilli

MIC,, | MIC,, (mglL)

Organism Ceftolozane/ Ceftazidime Cefepime Meropenem Piperacillin/
tazobactam tazobactam
Pseudomeonas aeruginosa |14 2/>32 4/>16 0.5/=8 8/=64
Escherichia coli (non-ESBL) 0.25/0.25 0.12/0.25 =0.5/=0.5 =0.06/<0.06 28
Escherichia coli (ESBL) 0.5/4 0.16/= 32 >16/>16 =0.06/<0.06 Bi=64
Klebsiella spp. (non-ESBL) 0.25/0.5 0.12/0.5 =0.5/=0.5 =0.06/=0.06 8
Klebsiella spp. (ESBL) 2/>32 32>32 =0.5/4 =0.06/<0.06 4164
Enterobacter spp. 0.25/4 0.25/>32 =0.5/4 =0.06/<0.06 4/64
Proteus mirabilis 0.5/1 0.06/0.25 0.5/=0.5 =0.06/0.12 =0.5/1
Citrobacter spp. 0.25/8 0.25/=32 =0.5/1 =0.06/<0.06 /64

Motes: MIC breakpaoint for ceftolozaneftazobactam has not been established. Data from Sader et al®
Abbreviations: MIC, minimum inhibitory concentration; ESBL, extended-spectrum [J-lactamase.

Hong et al. Infection and Drug Resistance 2013:6 215-223

https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/206829Ibl.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/003772/WC500194595.pdf


https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/206829lbl.pdf

Ceftolozane/Tazobactam:
Atividade Antimicrobiana P. aeruginosa

Resisténcia Efluxo

Alteracao da Hiperprodu¢ao MexAB-OprD MexXY-OprD

porina OprD da B-
B-lactamicos lactamase
AmpC
Ceftolozana O O ] =
Ceftazidima O L] O
Cefepima O ] ] O
Pip/Taz. 0 O O r
Imipenem N L O H
Meropenem ] N

Nao tem atividade contra cepas produtoras de carbapenemases

Castanheira M, et al. Antimicrob Agents Chemother. 2014;58:6844-6850.



Ceftolozane/Tazobactam Resistance

Table 3. Ceftolozane-Tazobactam Minimum Inhibitory Concentration and Resistance-Associated Mutations in Longitudinal Isolates

C/T Minimum
Inhibitory
Days from Start  Concentration (ug/
Patient Isolate No. of C/T* mL} Mutation Annotation Gene Description
7 F7-S - 4 - - - -
F7-R1 8 128 A21 bp Coding (711-731/1194 nt} ampC f-lactamase
P7-R2 3 »256 A21 bp Coding (711-731/1194 nt} ampC p-lactamase
P7-R3 20 128 A21 bp Coding (711-731/1194 nt} ampC p-lactamase
F7-R4 41 256 A21 bp Coding (711-731/1194 nt} ampC B-lactamase
AS7 bp Coding (693-749/1194 nt} ampC p-lactamase
8 P8-S - 0.5 - - - -
F8-R1 17 32 G—A TOEI (ACC—ATC) ampC B-lactamase
T—C Intergenic (-43/-106) ampC«—[— p-lactamase /HTH-type transcriptional
amphR activator AmpR
+CATG  Coding (1071/1293 nt) oprD Porin D precursor
A2 bp Coding (391-392/1293 nt} oprD Porin D precursor
C—T G339E (GGG—GAG) mexB Multidrug-resistance protein MexB
P8-R2 61 B4 G—A Ta6| (ACC—ATC) ampC B-lactamase
T—=C Intergenic (-43/-106) ampC «I — Betalactamase/HTH-type transcrip-
amphR tional activator AmpR
+CATG  Coding (1071/1293 nt) oprD Porin D precursor
A2 bp Coding (391-392/1293 nt) oprD Porin D precursor
C—T G339E (GGG—GAG) mexB Multidrug-resistance protein MexB

Haidar et al. Clin Infect Dis. 2017 Jul 1;65(1):110-120.



Ceftolozane/Tazobactam (CEF/TAZ)

pK/pD Index

pk/pD index of CEF that best correlates with in vivo efficacy is the percentage of
the dosing interval that free concentration of CEF in plasma exceeds the MICs (% f
T > MIC)

Mouse thigh infection model
Bacteriostasis: 24.8% T > MIC

1-Log kill: 32.2% T > MIC
Chandorkar et al J Antimicrob Chemother 2012;67(10):2463-69.

P. aeruginosa

Bacteriostasis: 31% T > MIC

1-Log kill: 39% T > MIC

Z-Log kill: 42% T > MIC Lepak et al. Antimicrob Agents Chemother 58:6311-6314.

In vitro and animal models indicate that the percent time above the MIC associated with
ceftolozane/taz efficacy is lower (2 30%) than with other cephalosporins (2 60—-70 %)
Craig & Andes Antimicrob Agents Chemother. 2013;57:1577-82.

If
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Intormation/human/003772/WC500194595.pdf


https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/206829lbl.pdf

Ceftolozana/Tazobactam (CEF/TAZ)

FDA Infecgdo intra-abdominal complicada (IAlc) — combinada ao
(22.Dez.2014) metronidazol

Infec¢ao do trato urinario complicada (UTIc), incluindo
pielonefrite

EMA =252 | Alc — combinada ao metronidazol

{I8-Set-2015) UTIc incluindo pielonefrite

29. Mar.2017 Plano para investigacao em populagao pediatrica (UTIc)

Reacdes adversas mais comuns (= 3% em estudos de fase 3): nausea, cefaleia,

obstipacao, diarreia, pirexia de grau leve ou moderado.

https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/2068291bl.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/003772/WC500194595.pdf



https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/206829lbl.pdf

Ceftolozana/Tazobactam: Pontos de Corte

S I R S I R
Enterobacteriaceae
CLSI <2/4 4/4 >8/4 >21 18-20 <17
BrCAST/EUCAST <1/4 - >1/4 >23 - <23
P. aeruginosa
CLSI <4/4 8/4 >16/4 >21 17-20 <16
BrCAST/EUCAST <4/4 - >4/4 >24 - <24

Concentragdo dos discos é a mesma: 30/10 pg

CLSI M100S-28, 2018.
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST _files/Breakpoint_tables/v_8.1 Breakpoi
nt_Tables.pdf



Ceftolozana/Tazobactam (CEF/TAZ)

Tempo de

UTic CEF/TAZ1,5g 7 dias

IAlc
(+ metronidazol)

CEF/TAZ1,5g 8h 1 4-14 dias

Clcr estimado

Dose recomendada de CEF/TAZ1.5g

(mL/min)
30a50 500 mg ceftolozane/250 mg tazobactam IV q8h 750 mg g8h
15a29 250 mg ceftolozane/125 mg tazobactam IV q8h 375 mg g8h

Dose de ataque de 500 mg ceftolozane / 250 mg tazobactam seguida 8h apds
Hemodialise da dose de manutencdo 100 mg ceftolozane/50 mg tazobactam a cada 8h
750 mg = 150 mg q8h




Case Reports

J Antimicrob Chemother
dof:lD.lDQ?Jjuddkx]?Z

Successful treatment of post-surgical
osteomyelitis caused by XDR
Pseudomonas aeruginosa with ceftolo-
zane/tazobactam monotherapy

Ivan Gentile!, Antonio Riccardo Buonomo*,
Alberto Enrico Maraolo?, Riccardo Scotto?,
Federico De Zottis®, Gianfranco Di Renzo? and
Guglielmo Borgia®

!Department of inical Medicine and Surgery, Section of
Infectious Diseases, University of Naples ‘Federico II', Naples,
Italy; *Department of Neuroscience, Reproductive and
Odontostomnatoelogical Sciences, Division of Pharmacology,
University of Naples ‘Federico IT, Naples, Italy

*Corresponding author. Tel: +39081/7463740; Fax: +39081/7463094;
E-mail: antenioriccardebuenomo@gmail.com

J Antimicrob Chemother. 2017 Jun 1.
doi: 10.1093/jac/dkx172.

J Antimicrob Chemother
doi:10.1093/jac/dkw526

Successful treatment of MDR
Pseudomonas aeruginosa skin
and soft-tissue infection with
ceftolozane/tazobactam

Adrian Sousa Dominguez*,

M. Teresa Perez—Rndrl'liuezl, Andrés Nodar?,

Lucia Martinez-Lamas?, Antonio Perez-Landeiro® and
Manuel Crespo Casal?

Internal Medicine Department-Infectious Disease Unit, Complejo
Hespitalario Universitario de Vigo, Vigo, Spain; *Microbiology
Department-Infectious Disease Unit, Complejo Hospitalario
Universitario de Vigo, Vigo, Spain; >Pharmacy Department-
Infectious Disease Unit, Complejo Hospitalario Universitario de
Vigo, Vigo, Spain

*Corresponding author. Tel: +34-666-091-418;
E-mail: asousadominguez@gmail.com

J Antimicrob Chemother. 2017 Apr
1;72(4):1262-1263.

Successful treatment of multidrug-resistant Pseudomonas
aeruginosa breakthrough bacteremia with ceftolozane/tazobactam

Alberto Hernédndez-Tejedor! © - Carmen Débora Merino-Vega' - Alfredo Martin-Vivas' -
Rafael Ruiz de Luna-Gonzilez! - Alberto Delgado-Iribarren” - Angeles Gaban-Diez' - Ignacio Temprano-Gémez' -
Natalia de la Calle-Pedrosa' - Ana Isabel Gonzilez-Jiménez' - Alejandro Algora-Weber'

Infection. 2017 Feb;45(1):115-117.




Ceftolozane/Tazobactam (CEF/TAZ)
Limitacao dos Estudos Clinicos

Pacientes gravemente enfermos

Exacerbacoes agudas em pacientes com fibrose cistica ou

DPOC
Pneumonia e outros sitios
Populacao pediatrica

Pacientes com insuficiéncia renal, incluindo aqueles com

terapia de substituicao renal continua

XDR — Pseudomonas aeruginosa



Ceftazidima/Avibactam (CAZ/AVI)

Ceftazidima inibe a
atividade das PBPs,
que sao importantes
para a sintese de
peptideoglicanos da
parede celular

bacteriana. Ceftazidime

Avibactam se liga covalentemente ao

sitio catalitico (serina na posicao 70)

° das B-lactamases de classes A, Ce D
(OXA-48)

Avibactam Ligacao reversivel

Krishnan et al. PLoS ONE10(9): e0136813.



Ceftazidima/Avibactam (CAZ/AVI)

* Enterobacteriaceae (incluindo KPC, OXA-48)
* P. aeruginosa

* M. tuberculosis and M. avium (terapia alternativa)

 Nao tem atividade contra isolados produtores de
metalo-B-lactamases (classe B), Acinetobacter,
estafilococos, ou enterococos.

Van Duin & Bonomo. Clin Infect Dis. 2016 Jul 15;63(2):234-41.

Castanheira et al. Antimicrob Agents Chemother. 2016 Jul 22;60(8):4770-7.
Deshpande et al. J Antimicrob Chemother. 2017 Sep 1;72(suppl_2):i48-i53.
Deshpande et al. J Antimicrob Chemother. 2017 Sep 1;72(suppl_2):i36-i42.



Ceftazidima/Avibactam: Pontos de Corte

S
Enterobacteriaceae
CLSI <8/4
BrCAST/EUCAST <8/4
P. aeruginosa
CLSI <8/4
BrCAST/EUCAST <8/4

Concentracdo dos discos é adiferente: 30/20 pug (CLSI) e 10/4 pg (EUCAST)

CLSI M100S-28, 2018.

http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST _files/Breakpoint_tables/v_8.1 Breakpoi

nt_Tables.pdf

>16/4
>8/4

>16/4
>8/4

221
>13

221

=17



Ceftazidime/avibactam
Indicagdes Clinicas |

FDA  JAlc + metronidazol
(FEVEREIRO, 2015)

e ITUc
EMA  JAlc + metronidazol
(JUNHO, 2016)

e ITUc

* Pneumonia hospitalar incluindo pneumonia associada a
ventilagdao mecanica

2,5g,EV,em 2 h, de 8/8h

Dose ajustada para pacientes com CLcr <50 mL/min



Ceftazidima/avibactam

Table 1 Recommended intravenous dose for patients with estimated CrCL > 51 mL/min’

Type of infection Dose of Frequency Infusion Duration of treatment
ceftazidime/avibactam time

Complicated IAT*> 2g/05¢g Every 8 2 hours 5-14 days
hours

Complicated UTI, 2g/05¢g Every 8 2 hours 5-10 days®

including pyelonephritis® hours

Hospital-acquired 2g/05¢g Every 8 2 hours 7-14 days

pneumonia, including hours

VAP’

Infections due to aerobic 2g/05¢g Every 8 2 hours  Guided by the severity

Gram-negative hours of the infection, the

organisms in patients pathogen(s) and the

with limited treatment patient’s clinical and

options™ bacteriological progress’

! CrCL estimated using the Cockeroft-Gault formula

Table 2 Recommended intravenous doses for patients with estimated CrCL < 50 mL/min’

Estimated CrCL Dose regimen’ Frequency Infusion time
(mL/min)
31-50 1g/025¢g Every 8 hours 2 hours
16-30 0.75 g/0.1875 g Every 12 hours 2 hours
6-15 0.75 g/0.1875 g Every 24 hours 2 hours
ESRD including on 0.75 g/0.1875 g Every 48 hours 2 hours
haemodialysis’

' CrCL estimated using the Cockcroft-Gault formula



Ceftazidima/avibactam

Figure 7. Percentage of Simulated cIAI Patients Achieving Joint PK/PD Target Attainment
Following IV Administration of Proposed CAZ-AVI Dose Overlaid on a Histogram
of MIC Distributions for Enterobacteriaceae (A) and Psendomonas aeruginosa (B)
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Cerexa, l. a subsidiary of Actavis plc. Ceftazidime-Avibactam for Injection Anti-Infective Drugs Advisory Committee. Administration USFaD, ed.
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Anti-
InfectiveDrugsAdvisoryCommittee/UCM425459.pdf2014



Ceftazidima/Avibactam (CAZ/AVI)
Limitacoes dos Estudos Clinicos

Pacientes gravemente enfermos

Pacientes com infeccao de corrente sanguinea e outros
sitios

Populacao pediatrica

Pacientes com insuficiéncia renal

Produtores de Carbapenemase

Monoterapia ou terapia combinada?



Ceftazidima/avibactam: Resisténcia

Enterobacteriaceae

1. Mutagoes nas porinas OmpK35 and OmpK36
2. Hiperexpressdo de bla, s

3. Hiperexpressao do Sistema de Efluxo

Nelson et al. Antimicrob Agents Chemother. 2017 Sep 22;61(10). pii: e00989-17.
Humphries et al. Antimicrob Agents Chemother. 2017 May 24;61(6).

4. Mutacao em bla ;.14 - > hidrolise x ceftazidima
Both et al. J Antimicrob Chemother 2017 Sep 1;72(9):2483-2488.

5. Modificagao em PBP 3 de E. coli

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

Pseudomonas aeruginosa
1. Duplicagao de aa D149 da B-lactamase OXA-2 - OXA-539)

Fraile-Ribot et al. Antimicrob Agents Chemother. 2017 Jul 3. pii: AAC.01117-17. doi: 10.1128/AAC.01117-17

2. Hiperexpressao de ampC e mexB

Chalhoub https://doi.org/10.1016/j.ijantimicag.2018.07.027



Novas associacoes de BL/IBL

Enterobactérias
C\\ \ Antibiograma com enterobactéria resistente aos
kN carbapenémicos.
| 2 S & Posso prescrever CAZ/AVI?

N\{
\ !i \rv Mas vocé nao sabe se é KPC?’NDM?

L - OXA-3707?



Novas associacoes de BL/IBL
P. aeruginosa

C\\ \ Antibiograma com P. aeruginosa resistente aos
M| @ carbapenémicos.
| 2 S & Posso prescrever CEF/TAZ?




Novas associacoes de BL/IBL

Como eu testo CAZ/AVI? CEF/TAZ?

Preciso fazer a deteccao molecular do gene de
resisténcia?



Novas associacoes de BL/IBL

* Novos antimicrobianos nao estao disponiveis em
paineis dos métodos automatizados

e Como testar?

— Padrao-ouro: Microdiluicao em caldo
* Dificil a aquisicao do sal de antimicrobiano

— Teste de disco-difusao
* Disponibilidade dos discos e concentracoes

— Fitas de gradiente
* Performance



Tratamento: Novas associacoes de BL/IBL

Posso aguardar o resultado do TSA?

= JEL :Ao

TESTE FENOTIPICO RAPIDO PARA DETECCAO DE CARBAPENEMASE

v

TESTE MOLECULAR PARA DETECCAO DE CARBAPENEMASE

CERTEZA DA SENSIBILIDADE ?



Activity of Ceftolozane-Tazobactam and
Ceftazidime-Avibactam against Beta-
Lactam-Resistant Pseudomonas
aeruginosa lsolates

Romney M. Humphries,2* Janet A. Hindler,® Annie Wong-Beringer,?<
Shelley A. Miller®

Department of Pathology and Laboratory Medicine, University of California, Los Angeles, California, USA?;
Department of Pharmacy, Huntington Memorial Hospital, Pasadena, California, USA®: School of Pharmacy,
University of Southemn California, Los Angeles, California, USA®

ABSTRACT C(Ceftolozane-tazobactam (CU/T) and ceftazidime-avibactam (CZA) MICs were
evaluated for a collection of 309 beta-lactam-resistant isolates of Pseudomonas aerugi-
nosa recovered from three institutions in the area of Los Angeles, CA. Overall, 12.0% of
isolates were susceptible to imipenem, 15.9% were susceptible to meropenem, 20.7%
were susceptible to piperacillin-tazobactam, 24.6% were susceptible to ceftaadime, 25.99%
were susceptible to cefepime, 72.5% were susceptible to CUT, and 61.8% were suscepti-
ble to CZA. Amﬂng C/T-resistant isolates, 9.1% were CZA susceptible, whereas 364% of
CZA-resistant isolates were susceptible to C/T.
Antimicrob Agents Chemother. 2017 Nov 22;61(12). pii: e01858-17.




Microdiluicao em Caldo

Photo credit: Thermo Fisher Scientific

Painéis in house (Nao usar a medicag¢ao)

Painéis comerciais

Thermo Fisher Scientific Sensititre™ Custom MIC Plates
(CAZ/AVI e CEF/TAZ concentracdes: 2/4 a 16/4 ug/mL)

MicroScan
MicroScan Dried Gram Negative MIC panel

(CAZ/AVI 0.25/4- 64/4 ug/ml) N3o sdo ainda aprovados pela ANVISA
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Concentracao de avibactam 4 pg/mL

Table 2. Discrepancies with various MIC conditions

fi-lactamase genes present +2* +4 +5 pH | 4:1
Strain False ¥ | FalseR | FalseS | FalseR | False S False R | False5 | FalseR | False 3 | False R
E. coli VEB-3, TEM-1 X X X X X
ARC3531
E. coli CTX-M-15, OXA-1, CMY- X
ARC3691 42
E. coli CTX-M-15, OXA-1, CMY- X
ARC3707 42
E. coli WNDM-1, TEM-208, OXA-1, X
ARC3205 OXA-2 CTX-M-15, CMY 4
E pneumoniae TEM-1, 5SHV-12, EPC-2 X
ARC2T11
E pneumoniae NDM-1, TEM-1, CTX-M-13, X
ARC3204 SHV-3, OKP-A
P. asruginosa derepressed AmpC X
ARC3497
P. geruginosa Inducible AmpC, (OprD*) X X X
ARC3604
P. peruginosa Inducible AmpC. (OprD *)
ARC3608
P. geruginosa Inducible AmpC, (OprD *) X
ARC3610
P. stuartii ACC-1,5C0-1 X X X
ARC3726

* Abbrevations: +2_ constant concentration of 2 pg/mL of avibactam; +4, constant concentration of 4 pg/mL of avibactam: +8, constant

concentration of 8 pg/mL of avibactam; 2:1, 2:1 ratio of ceftazidime to avibactam; 4:1, 4:1 ratio of ceftazidime to avibactam

® False susceptible (S) and false resistant (R) based on MIC breakpoint of 8 pg/mL of ceftazidime in the presence of avibactam under each
condition and the expected inhibition by avibactam listed i Table 1.
*OprD = downregulation or deletion of the OprD outer membrane porin protein.

Bradford et al. Antimicrob Agents Chemother. 2018 Jun 26;62(7).
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Validation of Sensititre Dry-Form Broth Microdilution Panels for
Susceptibility Testing of Ceftazidime-Avibactam, a Broad-Spectrum-[3-
Lactamase Inhibitor Combination

Ronald N. Jones,? Nicole M. Holliday,” Kevin M. Krause®

IMI Laboratories, North Liberty, lowa, USA® Thermo Fisher Scientific, Cleveland, Ohio, USA®: Cerexa, Inc., Oakland, California, USA®

Ceftazidime-avibactam is a broad-spectrum--lactamase inhibitor combination in late-stage clinical development for the treat-
ment of serious infections. In preparation for clinical microbiology laboratory use, a validation experiment was initiated to eval-
uate a commercial broth microdilution product (Sensititre dried MIC susceptibility system) compared to reference panels using
525 recent clinical isolates. Among 11 pathogen groups, all had Sensititre MIC/reference MIC ratios predominantly at 1 (47.5%
to 97.5%), and automated and manual endpoint results did not differ. Enterobacteriaceae MIC comparisons showed a modest
skewing of Sensititre MIC results toward an elevated MIC (33.9%), but the essential agreement was 98.9% with 100.0% repro-
ducibility. In conclusion, Sensititre panels produced accurate ceftazidime-avibactam MIC results, allowing quality MIC guid-
ance for therapy following regulatory approvals.

Jones et al. Antimicrob Agents Chemother 2015 Aug;59(8):5036-9.
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2027. Reproducibility of Ceftolozane/Tazobactam MIC Results for
Enterobacteriaceae and Pseudomonas aeruginosa Using MicroScan Dried Gram-
negative MIC Panels

Amanda Harrington, PhD!: Sharon DesJarlais, MT (ASCP)I; Romney Humphries, .
PhD? Janet Hindler, MCLS, MT(ASCP)z; Maria Traczewski, BS’; Denise Beasley, MT 17 isolados
(ASCP)S; Regina Brookman, BS4; Jennifer Chau, PhD* and Darcie Carpenter, PhD4; 3 centros
'Loyola University Medical Center, Maywood, Illinois, “"UCLA David Geffen School

of Medicine, Los Angeles, California, 3Clinical Microbiology Institute, Wilsonville,

OR, *Beckman Coulter Microbiology, West Sacramento, California

Session: 234. Diagnostics - Bacterial Identification and Resistance
Saturday, October 7, 2017: 12:30 PM
2028. Reproducibility of Ceftazidime/Avibactam MIC Results for
Enterobacteriaceae and Pseudomonas aeruginosa Using MicroScan Dried Gram
Negative MIC Panels
Romney Humphries, Pth; Janet Hindler, MCLS, MT(ASCP)l; Amanda Harrington,
Pth; Sharon DesJarlais, MT (ASCP)Z; Maria Traczewski, BSS; Denise Beasley, MT
16 isolados (ASCP)S; Regina Brookman, BS*: Jennifer Chau, PhD* and Darcie Carpenter, PhD*
3 centros '"UCLA David Geffen School of Medicine, Los Angeles, California, “Loyola University
Medical Center, Maywood, Illinois, 3Clinical Microbiology Institute, Wilsonville, OR,
*Beckman Coulter Microbiology, West Sacramento, California

Session: 234. Diagnostics - Bacterial Identification and Resistance
Saturday, October 7, 2017: 12:30 PM

Reproducibility among the three sites was greater than 95% for all read methods for both
the turbidity and Prompt inoculation methods.

Poster Abstracts ¢ OFID 2017:4 (Suppl 1) e S593



Disco-difusao

* Concentracdo dos discos: BrCAST/EUCAST e CLSI

_ BrCAST/EUCAST CLSI

Ceftolozane/tazoba 30/10 pg 30/10 pg
ctam

Ceftazidima/avibact 10/4 ug 30/20 pg
am

Ceftolozane and tazobactam susceptibility disks are commercially available from Hardy
Diagnostics

@ Nao sao ainda aprovados pela
) ANVISA
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© Liofilchem® - MIC Test Strip Technical Sheet Ceftolozane-tazobactam - MTS42 - Rev.1 /13.01.2016

MIC Test Strip Ceftolozane-tazobactam Reading Guide
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MIC 0.25 pg/mL.
Aprovadas pela ANVISA

MIC 0.5 pg/mL.




© Liofilchem® - Ceftazidime-avibactam MIC Test Strip Technical Sheet - MTS43 - Rev.0/ 24.08.2016

Ceftazidime-avibactam MIC Test Strip Reading Guide

MIC 0.094 pg/mL, reported as 0.125 pg/mL MIC 1 pg/mL

http://www.liofilchem.net/login.area.mic/technical_sheets/MTS43.pdf

Aprovadas pela ANVISA
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Comparacao de Técnicas para Teste de Sensibilidade a

Antimicrobianos: Concordancia e erros aceitaveis

“To be cleared for marketing in the United States, the FDA requires
that very major errors attributable to a test device should be <1.5%
for individual species/drug comparisons, major errors should not
exceed 3%, and an overall essential MIC agreement of >90% of device

MICs within one doubling dilution of a CLSI reference MIC.”

Jorgensen & Ferraro. Clin Infect Dis. (2009) 49 (11): 1749-1755.



JCM Accepted Manuscript Posted Online 26 October 2016
J. Clin. Microblol. dol:10.1128/JCM.01920-16
Copyright © 2016, American Soclety for Microblolegy. All Rights Reserved.

1  Ceftolozane-tazobactam susceptibility testing of Pseudomonas aeruginosa: a comparison of Etest to

2 broth microdilution
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5  Lauren K. Flynt,* Michael P. Veve,*” Lingj P. Samuel,” Robert J. Tibbets™#

8  Henry Ford Hospital, Detroit, M1, USA®; Eugene Applebaum College of Pharmacy and Health Sciences,

9 Wayne State University, Detroit, MI, UsSA®

90 P. aeruginosa nao sensiveis a meropenem (MIC, > 4 mcg/mL)
Jan de 2015 a Agosto de 2016
Varios sitios infecciosos

In-house BMD vs Etest (RUO)



1  Table 1. Comparisons of MIC via Etest and Broth Microdilution

Pseudomonas aeruginosa S I R EA (%)" CA (%)° VME ME mE
n=90 >90% (%) | (%)° (%)’
Ceftolozane/Tazobactam®
Etest 92.2% | 1.1% | 6.7% 68/90 (75.5) | 80/90 (88.8) | 6/12 2/76 3/90
Broth Microdilution 84.4% | 2.2% 13.3% (50) (2.6) (3.3)

2 a.
3 (8/4), resistant (=16/4).
4 b
) C
6 d.
7 e
8 f

g vice versa.

Very major error (VME): susceptible by Etest and resistant by BMD

Major error (ME): resistant by Etest and susceptible by BMD

Clinical and Laboratory Standards Institute (CLSI) breakpoints: susceptible (24/4), intermediate

Essential agreement (EA): agreement within + 1 twofold dilution of the Etest to BMD

Minor error (mE): reported as intermediate by Etest when susceptible or resistant by BMD or

Categorical agreement (CA): agreement of interpretative results (S, |, R) between Etest and BMD




Verification of Ceftazidime-Avibactam and Ceftolozane-
Tazobactam Susceptibility Testing Methods against
Carbapenem-Resistant Enterobacteriaceae and Pseudomonas
aeruginosa

Ryan K. Shields,>® Cornelius J. Clancy,?-®< A. William Pasculle, Ellen G. Press,® **'Ghady Haidar,® Binghua Hao,P
Liang Chen,® Barry N. Kreiswirth,® M. Hong Nguyen?.®

TABLE 2 Essential and categorical agreement between BMD and Etest or disk diffusion for testing susceptibility to ceftazidime-avibactam
and ceftolozane-tazobactam?

BMD Etest Disk diffusion
Median R
(no. of isolates) (pg/ml)® (i isolates isolates No. of isolate No. of
Ceﬁéi?ime'a";bmﬂmx 2 0 with EA with CA errors with CA errors
n=74
Ceftolozane-tazobactam, 1 0 66 [Bg} 72 [9?] 2 WME} 56 [?5] 18 {ME]
CRP (n = 72)
aBMD, broth microdilution; CA, categorical agreeme 57 (79) 69 (96) 3 (minor) 68 (94) 4 (minor)

agreement; ME, major error; VME, very major error
diffusion results that were categorized as intermec

results that were categorized as resistant. Very Mag e 0 o tariaceae; CRP, carbapenem-resistant Pseudomonas aeruginosa; EA, essential
were categorized as susceptible.

tThe median ceftazidime-avibactam MIC for E. coli ; @5 BMD results that were categorized as resistant or susceptible and Etest/disk
for P. aeruginosa ATCC 27853 was 0.5 ug/ml (CLSIfied as BMD results that were categorized as susceptible and Etest/disk diffusion
MD results that were categorized as resistant and Etest/disk diffusion results that

CLSI reference range, 0.06 to 0.5 pg/ml), and the median ceftolozane-tazobactam MIC
iymil).
February 2018 Volume 56 Issue 2 e01003-17 Journal of Clinical Microbiclogy jcm.asm.org



Performance of the Etest for susceptibility testing of Enterobacterales

(Enterobacferiaceae) and Pseudomonas aeruginosa towards ceftazidime-avibactam

Michael Kresken,*® Barbara Kérber-Irrgang ®

TABLE 1 (comt”d}.
Device performance

) Evaluation

Organism Strains Categorical Major ermors ¥ ery major Owerall essential | EA on evaluable
{group] ested | agreement {CA)° ME}* emors (VMES® | agreement (EA)° results’
n n & n % n % n T n T
Emerobacerales 140 144 100.0 0 00 0 0.0 139 99.3 130 100.0
F. geruginonza 60 59 Q8.3 0 00 I 4.5 59 98.3 48 100.0
Total 200 194 0.5 0 00 I 0.5 198 99.0 178 100.0

BMD, broth microdilution

JCM Accepted Manuscript Posted Online 13 June 2018
J. Clin. Microbiol. doi:10.1128/(CM.00528-18
Copyright © 2018 American Society tor Microbiology. All Rights Reserved.




Ceftazidime-avibactam susceptibility by three different susceptibility
testing methods in carbapenemase-producing Gram-negative
bacteria from Australia

wros JOURNAL OF
Antimicrobial

Norelle L. Sherry , Sarah L. Baines , Benjamin P. Howden

We tested 50 Australian carbapenemase-producing Gram negatives (CPGN) against CZA

Carbapenemases tested include KPC, OXA-48 group, and uncommon GES-5, SME and OXA-23 E.

All isolates were CZA susceptible by broth microdilution

E-test MICs were strongly correlated with broth microdilution MICs (Spearman correlation
coefficient [rho] 0.87, p<0.0001) (Table 2). However, on average, the E-test MICs were 0.9 doubling

dilutions (range +2 to-2.5) below BMD MICs; interpretive agreement (concordance of categorisation

as susceptible ar resistant) was 100%.

Disc diffusion zones of inhibition were moderately correlated with BMD MICs (Spearman correlation

coefficient [rho] -0.63, p<0.0001) (Table 3). Interpretive agreement was 95.9%, with two

Enterobacteriaceae isolates susceptible by BMD (MICs 2 and 4) giving borderline disc diffusion zone

diameters (20mm, resistant <20mm).



Conclusoes

* Importantes opcoes terapéuticas para Gram-

negativos multirresistentes;

* Prescritos com cautela;

* Até o momento, somente fitas de gradiente
aprovadas pela ANVISA para determinacao do

perfil de sensibilidade.
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Cidade de Goias, Julho de 2017.



