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OUTLINE

|.  Introductory comments

Il.  Why you're really here with us today

A.  List several newly-approved antibacterial agents
and discuss their relevance to clinical practice

B. Describe modes of action and mechanisms of
resistance that may be inherent to these agents

C. Ascertain the capability of performing antimicrobial
susceptibility testing using these agents

Ill.  Examples of novel agents in the pipeline



“DHE*%it, Jim,
I'm not a physician.”



...1ncluding myself






FACTORS TO CONSIDER
® Antimicrobial susceptibility testing (AST)

® Spectrum of therapy (empiric therapy)
® Availability

Cannot Enter Urinary Tract

macrolides
clindamycin
chloramphenicol
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FACTORS TO CONSIDER
® Antimicrobial susceptibility testing (AST)

® Spectrum of therapy (empiric therapy)
® Availability

® Route of administration

Administration

——— : Example
Medical Lingo | Colloquial
M butt ceftriaxone (also V)
PO oral cephalexin
PO or parenteral | oral or IV levofloxacin
parenteral IV vancomycin PO

Psudomembranous
colitis caused by

Clostridioides difficile,


http://content.nejm.org/content/vol353/issue23/images/large/11f1.jpeg

FACTORS TO CONSIDER
Antimicrobial susceptibility testing (AST)

Spectrum of therapy (empiric therapy)
Avalilabllity

Route of administration

Majority of excretion

Percentage Excretion

Fluoroquinolone —
Renal Biliary

levofloxacin +++

ciprofloxacin +++ F++++




FACTORS TO CONSIDER

Avalilabllity

Route of administration

Majority of excretion

Fluoroquinolone

Percentage Excretion

Renal

Biliary

levofloxacin

b

ciprofloxacin

b

+++++

Antimicrobial susceptibility testing (AST)
Spectrum of therapy (empiric therapy)

Shigella spp. report

ampicillin
trimethoprim-sulfa
ciprofloxacin
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FACTORS TO CO

NSIDER

Antimicrobial susceptibility testing (AST)
Spectrum of therapy (empiric therapy)

Avalilabllity

Route of administration

Majority of excretion @ Kinetics

Dosing/half-life ® Co$t

Synergy ® Polymicrobial infections
Side effects ® Cidal vs. static

13



14




URGENT THREATS

C. difficile
Carbapenem-resistant Enterobacteriaceae
Drug-resistant Neisseria gonorrhoeae
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SERIOUS THREATS

Multidrug-resistant Acinetobacter spp.

Drug-resistant Campylobacter spp.

Fluconazole-resistant Candida spp.

ESBL-producing Enterobacteriaceae
Vancomycin-resistant Enterococcus spp.
Multidrug-resistant Pseudomonas aeruginosa
Drug-resistant non-typhoidal Salmonella spp.
Drug-resistant Salmonella Typhi Requires prompt and sustained
Drug-resistant Shigella spp. action to ensure the problem
Methicillin-resistant Staphylococcus aureus = 90es not grow
Drug-resistant Streptococcus pneumoniae

Drug-resistant tuberculosis
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CONCERNING THREATS

Vancomycin-resistant Staphylococcus aureus
Erythromycin-resistant group A Streptococcus
Clindamycin-resistant group B Streptococcus

O
o

erythromycin
clindamycin

o O O

Careful monitoring and
preventive action
are needed
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OBLIGATORY SCARY STATS (

Healthcare-associated

Agent Er e - Attributable Deaths
Entorobactoriaceae. 9000 600
Achnetobacter Spp. 7300 500
Cniorobacteriaceas 26000 1700

Pseﬁﬂdu;t:géunggzzfazri]rtlosa 6700 440
Vancomycin-resistant 20000 1300

Enterococcus spp.

CDC: Antibiotic Resistance Threats In the United States, 2013




OBLIGATORY SCARY STATS (- 10)

Agent Infections/year Attributable Deaths
Stgﬂfﬁgigy&gﬁziztﬂus 80000 severe infections 11000
Strepto[c):gjcgc_lzispi)?\tsginoniae 1.2 million 7000
group A Streptococeus 1300 160
group B Sreptococeus 7600 440

CDC; Antibiotic Resistance Threats in the United States, 2013 |,



MORE OBLIGATORY SCARY STATS

% Klebsiella spp.

% E. coli

Interval : _ Referen
erval | ossessing ESBL | possessing ESBL elerence

1997-2000 7.6 3.3 Clin. Infect. Dis. 32: S94-102; 2001

2011-2013 16.3 12.0 Antimicrob. Agents Chemother. 59:

3509-3517; 2015
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Number of Antibacterial New Drug Application (NDA)
Approvals vs. Year Intervals®

"Intervals from 1980=2009 are S-year mtervals, 2010=2012 15 a 3-year interval, Drugs are lmited to systemic agents

Diata courtesy of FOA' s Center for Drug Evaluation and Research (CDER).

CDC; Antibiotic Resistance Threats in the United States, 2013 .,



Setting the Stage

RUSH

ALL THE WORLD'S A STAGE
e o, PRFATE

RECORDED LIVE



TWO BASIC SUBDIVISIONS

@ [-lactam

@ Non-B-lactam

23



TWO BASIC SUBDIVISIONS

@ [-lactam

Penicillins
Cephems
Monobactams
Penems

@ Non-B-lactam
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ARBITRARY CLASSIFICATIONS

Activity Generation
Narrow spectrum First
Expanded spectrum Second
Broad spectrum Third

Extended spectrum Fourth
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ARBITRARY CLASSIFICATIONS

Activity :"a\;;ﬂ Generation
Narrow spectrum HE First
Expanded spectrum Second
Broad spectrum Third

Extended spectrum Fourth




CELLWALL SYNTHESIS

cell wall m
(peptidoglycan) w

—
cell membrane rw WW

penicillin-binding protein



CELLWALL SYNTHESIS

./ B-lactam
9

=% ., =

e e

penicillin-binding protein
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CEPHEM CLASS

Parameter

Description

Mechanism of action

1. Bind to bacterial penicillin-binding proteins (PBP),
Interfering with cell wall synthesis

2. Can trigger membrane-associated autolytic
enzymes that destroy cell wall

Activity rendered

Cidal

Route of administration

PO or IV; e.g., cephalexin vs. cefazolin

Half-life

0.5 to 8 hours — q6h or g24h

Excretion

Mostly renal; cefoperazone with great biliary

Adverse effects

Allergic skin rash, drug fever, diarrhea; tcreatinine,
transaminases; leukopenia, thrombocytopenia

AS



CEPHEM CLASS

Parameter

Description

Spectrum of activity

cefazolin: MSSA, streptococci

cefuroxime: Haemophilus, S. pneumoniae
cefoxitin/cefotetan: Anaerobes

ceftriaxone: Resistant enterics, N. gonorrhoeae
ceftazidime/cefepime: Resistant enterics, Pseudo
ceftobiprole: MRSA (not available in US)

Interesting stuff

Cross-reaction in 3-7% of penicillin-allergic patients

Hypoprothrombinemia and bleeding tendencies
associated with cefotetan, cefoperazone
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RESISTANCE VIAESBL PRODUCTION

./ Cephalosporin
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PENEM CLASS

Parameter

Description

Mechanism of action

Bind to penicillin-binding proteins 1 and 2, causing
cell elongation and eventual lysis

Activity rendered Cidal
Route of administration \Y;
Half-life 1-4 hrs — q8h or g24h
Excretion Renal

Adverse effects

Nausea, vomiting, diarrhea 5%, drug fever, rash,
urticaria 3%: seizures 1%; other reversible effects
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PENEM CLASS

Parameter

Description

Spectrum of activity

Gram-positives (including penicillin-resist S. pneumo)

Gram-negatives (including p-lactam- and
aminoglycoside-resistant enterics, ESBL)

Not effective versus MRSA, vancomycin-resistant
Enterococcus spp., Stenotrophomonas maltophilia

Most potent -lactam versus anaerobes

Interesting stuff

Widest spectrum of antibacterial activity of currently-
available antimicrobials; imipenem administered with
cilastatin (a dehydropeptidase | inhibitor)
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PENEM RESISTANCE

@ Alteration of porin channels in bacterial cell
wall, reducing permeabillity

@ Carbapenemase production

Serine carbapenemases (class A 3-lactamase)
Metallo-p-lactamase (class B -lactamase)
OXA-type (-lactamase (class D B-lactamase)

@ Plasmids carrying bla,p- contain genes
conferring resistance to aminoglycosides
and fluoroguinolones

Infect. Control Hosp. Epidemiol. 29: 1107-1109; 2008
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LIPOPEPTIDE CLASS

Subclass (if appropriate)

Agent(s)

polymyxin

polymyxin B

polymyxin E (colistin)

36



POLYMY XIN SUBCLASS

Parameter

Description

Mechanism of action

1. Bind to phosphorylated head groups of lipid A,
disrupting cell membranes and losing osmolarity

2. Disruption of biofilm formation

Activity rendered

Cidal

Route of administration

IV

Half-life

~3 hrs (colistin) ~7 hrs polymyxin B — g8h or q12h

Excretion

*ENE

Adverse effects

Neurotoxicity (parasthesia, dizzy, vertigo, ataxia,
slurred speech, confusion); nephrotoxicity (20%)
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Prokaryote
Cell wall Peptidoglycan  Single, supercoiled

circular chromosome

Flagellum

Cytoplasm Plasmid Cell membrane
rich in (site of cellular
respiration)

Evkar . .
ukaryote Mitochondrion
(site of cellular respiration)

Cell membrane

Nuclear
membrane

Lysasome

Cytoplasm

reticulun - Smooth endoplasmic
reticulum

Golgi apparatus
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POLYMY XIN SUBCLASS

Parameter

Description

Spectrum of activity

Only Gram-negative bacilli (especially Pseudomonas
aeruginosa)

Synergy with trimethoprim-sulfamethoxazole for
serious infections caused by resistant Serratia spp.,
P. aeruginosa, S. maltophilia, Burkholderia cepacia

Pan-resistant Gram negative bacilli

Interesting stuff

“We’re going back to 50 years ago!?!?”
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POLYMYXIN RESISTANCE

@ Decreased uptake
Efflux

Cell wall of some organisms prevents uptake

@ Modification of phosphate groups of lipid A

@ Lipopolysaccharide modifications

Alteration of fatty acid content of lipid A
Addition of amino, carboxyl groups
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Detection of mcr-1 among Escherichia coli Clinical Isolates Collected
Worldwide as Part of the SENTRY Antimicrobial Surveillance
Program in 2014 and 2015

Mariana Castanheira, Michelle A, Griffin, Lalitagauri M. Deshpande, Rodrigo E. Mendes, Ronald N. Jones, Robert K. Flamm
IMI Laboratories, Morth Liberty, lowa, LSA

TABLE 1 Qcourrence of mer-1 among E. coli and K. preumonae cinical isolates collected worldwide during 2014 and 2015 as part of the SENTRY
Antimicrobial Surveillance Program®

M. of mor-1-positive isolates with colistin
MICs (pg'ml) of

Organismis) and location where Ma. of mcr-1-positive isolates/
micr- 1 -positive isolate(s) was observed nr off colistin-resistant molates (%) 4
All colistin-resistant organisms 197390 {4.9) 10
E. omli 19759 (32.2)

Bedpium {Antwerp) 141

Brazil { Florianopaolis) 171

Germany {Bonn and Kiel) 510

Homg Kong 11

Italy {Florence, Milan, and Rome) 479

Malaysia { Kelamtan) 171

Poland (Warsaw) 172

Russia {Yekaterinburg) 172

Spain (Madrid) 33

LISA {Mew York City) 1715

“ Al K. prreumoniae |sodales were negalive (o6 more- 1.

Antimicrob. Agents Chemother. 60: 5623-5624; 2016
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Susceptibility Testing for the
Polymyxins: Two Steps Back, Three Steps
Forward?

Shawn Vasoo

BACTERIOLOGY

Colistin and Polymyxin B Susceptibility
Testing for Carbapenem-Resistant and
mcr-Positive Enterobacteriaceae:
Comparison of Sensititre, MicroScan,
Vitek 2, and Etest with Broth
Microdilution

b Raymond T. P. Lin,2<

J. Clin. Microbiol. 55: 2609-2616; 2017 A



B-LACTAM/B-LACTAMASE INHIBITORS

Subclass (if appropriate) Agent(s)
NONE amoxicillin-clavulanic acid

ampicillin-sulbactam

piperacillin-tazobactam

ticarcillin-clavulanic acid

Clavulanic acid, sulbactam, tazobactam

1. Alone have poor intrinsic antibacterial activity
2. Irreversibly complex with B-lactamase — loss of enzyme activity

3. Can lower MIC up to 20-fold when combined with pB-lactam agent
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Subclass (if appropriate)

Agent(s)

NONE

amoxicillin-clavulanic acid

ampicillin-sulbactam

piperacillin-tazobactam

ticarcillin-clavulanic acid

ceftazidime-avibactam

ceftolozane-tazobactam

meropenem-vaborbactam

aztreonam-avibactam

cefepime-tazobactam

cefepime-zidebactam

another inhibitor compound: relebactam

B-LACTAM/B-LACTAMASE INHIBITORS
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B-LACTAMASE

./ B-lactam
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penicillin-binding protein
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B-LACTAMASE INHIBITOR

TAZOBACTAM

B-lactamase
penicillin-binding protein
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CEFTAZIDIME-AVIBACTAM

Parameter Description
a.k.a. AVYCAZ
1. Complicated intra-abdominal infections (in
Indication combination with metronidazole)

2. Complicated urinary tract infections (including
pyelonephritis)

Mechanism of action

1. Inactivates B-lactamases
2. Binds essential penicillin-binding proteins

Activity rendered Cidal
Route of administration IV
Half-life 2.76 h — g8h
Excretion Renal

a7



CEFTAZIDIME-AVIBACTAM

Parameter

Description

Spectrum of activity

Pseudomonas aeruginosa

Enterobacteriaceae (E. coli, K. pneumoniae, E.
cloacae, P. mirabilis, C. freundii)

Claims activity versus ESBL producers

Adverse effects

Hypersensitivity in penicillin-, cephem-, or penem-
allergic patients
C. difficile infection

CNS reactions, particularly in renal-impaired patients

48



CEFTAZIDIME-AVIBACTAM

Testing/

Breakpoint

Organism Method | Adopted Reporting Range Caveat(s)
Enterobacteriaceae | BMD, DD 2018 optional full
P. aeruginosa BMD, DD PAONRS optional full

CLSI M100; 28th ed.; 2018

49




wamow  Antimicrobial Agents
L SOCETYFOR o o~ e @
—4 waoscoer ANA Chemotherapy

Antimicrobial Activity of Ceftazidime-
Avibactam Tested against Multidrug-
Resistant Enterobacteriaceae and
Pseudomonas aeruginosa lsolates from
U.S. Medical Centers, 2013 to 2016

Helio 5. Sader, Mariana Castanheira, Dee Shortridge, Rodrigo E. Mendes,
Robert K. Flamm
Il Laboratories, North Liberty, bowa, USA

Antimicrob. Agents Chemother. 61:

EPIDEMIOLOGY AND SURVEILLANCE

-

Organism category and antimicrobial MIC (pg/mi)

EUCAST

MIC, MIC,

Coftazidime-avibactam ) 0.5 2
Cefiriaxons =g =g
Ceftandime =32 e
Cafepime
Piperadillin-tazobactam
Meropenem
Levofloxacin
Gentamicin
Amikacin
Tigecycline
Colistin
CRE (513}

Caftazidimeavibactam
Ceftriaxone
Coftandime
Cafepime
Piperadillin-tazobactam
Meropenem
Leyofloxacin
Gentamicin
Amikacin
Tigecycline

P, Derginosd

Fi-soides (7 868)

Ceftazidime-avibactam
Ceftandime
Cafepime
Piperadillin-tazobactam

Meropenem
Levofloxacin

Gentamidn
Amikacin
Caolistin

auﬁﬂh{m.gglf Isolates tested)

= & kDD 4 R R R
— Ll
Zan*

(T
Wy

id
e

LS =]

a97.1
84.7
85.6
a81.0
81.3
745
a87.0 8.4
6.5 1.9
99.6 0.4

e01045-17; 2017

%5

978
20
19
6.4
6.5
S
22
3.4
46.5
81.0
613

975
FA
2.3
3.2
27

%R

1.2

973
gl X
85.8
9249
48.2
064




CEFTOLOZANE-TAZOBACTAM

Parameter Description
a.k.a. ZERBAXA
1. Complicated intra-abdominal infections (in
Indication combination with metronidazole)

2. Complicated urinary tract infections (including
pyelonephritis)

Mechanism of action

1. Forms irreversible complex with B-lactamase
2. Binds PBP-1Db, -1c, and -3 of P. aeruginosa
Binds PBP-3 of E. coli to inhibit cell wall synthesis

Activity rendered Cidal
Route of administration IV
Half-life 3.12 h — qg8h
Excretion Renal
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CEFTOLOZANE-TAZOBACTAM

Parameter

Description

Spectrum of activity

Pseudomonas aeruginosa

Enterobacteriaceae (E. coli, K. pneumoniae, K.
oxytoca, E. cloacae, P. mirabilis)

Bacteroides fragilis
Streptococcus anginosus group

Claims activity versus ESBL producers

Adverse effects

Hypersensitivity in penicillin-, cephem-, or penem-
allergic patients
C. difficile infection
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CEFTOLOZANE-TAZOBACTAM

Organism Method | Adopted Testm_g/ SIEElpeli Caveat(s)
Reporting Range
Enterobacteriaceae BMD 2016 optional full
Enterobacteriaceae DD PAONRS optional full
P. aeruginosa BMD, DD 2016 optional full
Viridans Strep. BMD 2016 supplemental full

CLSI M100; 28th ed.; 2018
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BAAC

Antimicrobial Activity of Ceftolozane-Tazobactam Tested against
Enterobacteriaceae and Pseudomonas aeruginosa with Various
Resistance Patterns Isolated in U.S. Hospitals (2011-2012)

David J. Farrell,*® Robert K. Flamm,* Helio S. Sader,** Ronald N. Jones™*

I ;. North Li va, LISA™ Departme: wy Miedic dPa
L

P geruginosa resislance
status (no. of isolates
tested ) and antimicrobial 0, 0

agent® MICs, MICy,  susceptible®  resistant®

All isolates (1,971)
ane/tazohactam

it

M erapenem
llin-tazobactam

bactam

Cefepime

M eropw
Piperacillin-tazobactam
Aztresnam
Levolloxacin

viatlons: MOE, mulid aniz XDE, extensively drog resistant {14).

¥ According lo CLST inte eria {13).
. i pablishied Interpretive criler

Antimicrob. Agents Chemother. 57: 6305-6310; 2013
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TABLE 2 Antimicrobial activity of ceftolozane/tazobactam and various
comparator agents aganst Enferobacieriocene collected i the LLS,

durimg 2011 to 2012

Organismis) and
antimicrobial egent® {no.
tested )

]
susceptible®

s
resistant®

Emterobacterigcene—all
isolates (7,071)

Ceftolozaneftazobactam
Ceftazidime
Ceftriaxone
Cefepime
Meropenem
Piperacillin-tazobactam
Atresmam
Levolfloxacin
Gentamicin
Tigecycline®
Caolistin

Antimicrob. Agents Chemother. 57: 6305-6310; 2013

Organismis) and
antimicrobial agent” {no. %
MIC,, susceptible®

Enterobacierincene—X DR
(BG)

Ceftolozane/taz
Ceftaridime
Ceftriaxone

Cefepime

Meropenem
Fiperacillin-tazobactam
Aztreonam
Levofloxacin
Gentamicin
Tigecycline?

Colistin

L voli, ESBL phenotype

1327

Ceftolozane/tazobactam

Ceftazidime

Ceftriaxone

Cefepime

Meropenem

Fiperacillin-tazobactam

Aztrennam

Levallozacin

Gentamicin

Tigecycline?

Colistin

. preumonice, ESBL
phenotype (244)

Cefiolozane/tazobactam
Ceftriaxone
Cefepime
Meropenem
Piperacillin-tazobactam
Aftreonam
Levofloxacin
Gentamicin
Tigecycling?
Colistin

M
resistant®




FOSFOMYCIN

Parameter Description
a.k.a. Monurol
e e Uncomplicated UTI in women caused by

Escherichia coli and Entercoccus faecalis

Mechanism of action

1. Inactivation of enolpyruval transferase, irreversibly
blocking condensation of uridine diphosphate-N-
acetylglucosamine with p-enolpyruvate (initial
step in cell wall synthesis)

2. Reduce adherence of bacteria to uroepithelial cells

Activity rendered

Cidal

Route of administration

PO (in US)

Distribution Kidney, bladder wall, prostate, seminal vesicles
Half-life 5.7h (single 3 g packet)
Excretion Renal > biliary

o0



FOSFOMYCIN

Parameter

Description

Spectrum of activity

Enterobacteriaceae (E. coli)
Enterococcus spp. (E. faecium)

Claim activity versus ESBL-producing
Enterobacteriaceae

Claim activity versus CRE

Adverse effects

Diarrhea

57



FOSFOMYCIN

Organism Method | Adopted RTeepSct)lrrt]i?]/g Brszl;gc;mt Caveat(s)
E. coli agar diin | <2010 | supplemental full UTI only; DD needs
E. coli DD <2010 | supplemental full glucose-6-phosphate
E. faecalis agar diln <2010 | supplemental full UTI only; DD needs
E. faecalis DD <2010 | supplemental full glucose-6-phosphate

CLSI M100; 28th ed.; 2018
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FOSFOMYCIN

Infect Diis Ther (2017} £:233 243
DO 101007540121 017 0150 5

ORIGINAL RESEARCH

CLSI Enterobacteriaceae
and Enterococcus
<64 S
128 |
> 256 R

MIC,, Range I (%) R (%)

Fosfomycin and Comparator Activity Against Select
Enterobacteriaceae, Pseudomonas, and Enterococcus
Urinary Tract Infection I[solates from the United States
in 2012

Tiffany R. Keepers - Marcela Gomez - Chris Celeri -
Kevin M. Krause - Donald Biek - Ian Critchley

E. cofi ESBL-phenotype (7 = 76)
Fosfomycin 1 <0.25 o >256
Ciprofloxacin 0.016 o >32

Levofloxacin 16 32
Nitrofurantoin 16 64

MIC range for five 5% >32 ~32
isolates of VRE

0.03 o =32
8 to 128
0.06 to =32

Klebsiella spp.. ESBL-phenotype (7 = 65)° G CA R E I: U L

(E. faecalis): 32-64

Fostomycin
Ciproﬂoxacin
Levofloxacin

Nitrofurantoin

8
32
16

128
>32
=32
128

1 to =256
0.016 to >32
0.016 o =32
16 to =256




FOSFOMYCIN

Infection and Drug Resistance

Dove

ORIGINAL RESEARCH

Frequency of colistin and fosfomycin resistance in
carbapenem-resistant Enterobacteriaceae from a
tertiary care hospital in Karachi

Location n % R Reference
Greece 79 5.1 Int. J. Antimicrob. Agents 35: 240-243; 2010
US 68 7.4 Antimicrob. Agents Chemother. 54: 526-529; 2010
Germany 107 19.6 J. Clin. Microbiol. 52: 1893-1897; 2014
Pakistan 251 12.3 Infect. Drug Resist. 10: 231-236; 2017

G10)




FOSFOMYCIN RESISTANCE

@ Mutations In transporter genes (decreased entry)

@ Modification of MurA target (rare)

DISPATCHES

Emergence of Plasmid-Mediated
Fosfomycin-Resistance Genes among
Escherichia coli Isolates, France

Yahia B , Salah Gallah, _ :
Bapi:is:;. He:rﬁ?m Nathalie Genel, Addition of glutathlone

Dominique Decré, Martin Rottman, . . .
Guillaume Arlet residue to fosfomycm (via
- stranstrase mat nactivates osorny-—— JlUt@thione S-transferase)
inactivates fosfomycin;

plasmid-mediated

antimi-

Emerg. Infect. Dis. 23: 1564-1567; 2017



CEFTAROLINE

Parameter Description
a.k.a. Teflaro
1. Acute bacterial skin and skin structure infection
Indication

2. Community-acquired bacterial pneumonia

Mechanism of action

1. Bind to bacterial penicillin-binding proteins (PBP),
Interfering with cell wall synthesis

2. Can bind PBP-2a of MRSA

Activity rendered Cidal
Route of administration IV
Half-life 2.66 h — q12h
Excretion Renal
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CEFTAROLINE

Parameter

Description

Spectrum of activity

Staphylococcus aureus (including MRSA)
B-hemolytic streptococci groups A, B
Streptococcus pneumoniae
Haemophilus influenzae
Enterobacteriaceae (E. coli, Klebsiella spp.)

NOT ESBL

Adverse effects

Hypersensitivity in cephem-allergic patients
C. difficile infection
Direct Coomb’s test seroconversion
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CEFTAROLINE

Organism Method | Adopted Testmg/ el ol Caveat(s)
Reporting Range
Enterobacteriaceae | BMD, DD 2013 supplemental full
Staphylococcus | BMD, DD 2013 optional full only S. aureus
Haemophilus BMD, DD 2013 supplemental | only suscept | only H. influenzae
S. pneumoniae BMD, DD 2013 supplemental | only suscept
B-Streptococcus | BMD, DD 2013 supplemental | only suscept

CLSI M100; 28th ed.; 2018
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EPIDEMIOLOGY AND SURVEILLANCE

J wamcaw  ANtimicrobial Agents
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Chesci for
sacdaies

Antimicrobial Susceptibility Trends
among Staphylococcus aureus Isolates
from U.S. Hospitals: Results from 7 Years
of the Ceftaroline (AWARE) Surveillance
Program, 2010 to 2016

TABLE 2 Staphylococous aureus antimicrobial susceptibilities stratified by year (2010-2016)
Helio 5. Sader, Rodrigo E. Mendes, Jennifer M. Streit, Robert K. Flamm %% Susceptibles
Il Laboratories, North Liberty, lowa, LSA

Organism ¥r (mo. Isolates) Ceftaroline Oazacillin Erythramycin Clindamycin Levafloxacin TMP-SMX®
5 aureus 2000 01 3640 49,4 0.0 40,2 B3.7 62.0 8.5

2001 (1370} 98.9 507 395 844 61.5 985

2012 (4,131} 98.9 536 387 853 64.0 988

2013 (4123) 988 5007 38.5 849 61.5 98.7

2014 [3,026) 981 553 42 8 849 G540 939

2015 (2 506) 98.7 564 4148 848 63.9 085

2016 (3 538) 98.6 278 44.1 850 63.7 Q8.5

2010 (682) 10000 1000 [ a4.1 886 093
2011 [(695) 1000 100.0 678 95.7 9.8 3 0g.8
2012 (2214) 10000 1000 63.2 4.4 89.2 93.5
2013 (2,092} 1000 100.0 659 95.1 885 o9.7
2014 (1,673) 1000 1000 674 G5.1 5.3 G9.4
2015 (1,978) 10000 100,00 LR Q4.9 89,1 o496
2016 (2,043) 10000 100.0 Gy 05.8 803 Q9.7

2010 (682) . 0.0 12.0 732 353 a7.a
20011 (675) ; 10.4 Ty 324 08.1
2012 (1,917} . . 103 748 349 3 08.0
2013 (2,021} ; 105 744 336 o976
2014 (1,353} ; 11.8 723 322 98.3
2015 (1,528} - . 12.7 7.8 313 ar3
2016 (1,493) . : 1.9 703 286 96.9

allsing breakpoints published by CL

FTMP-SME, timethoprim-sulfamethoxazole.




TELAVANCIN

Parameter Description
a.k.a. VIBATIV
1. Complicated skin and skin structure infections
Indication

2. Hospital-acquired and ventilator-associated
bacterial pneumonia caused by S. aureus

Mechanism of action

lipoglycopeptide (synthetic derivative of vancomycin)
Binds to late-stage peptidoglycan precursors
(including lipid 11)
Binds to bacterial membrane, disrupting membrane
barrier function

Activity rendered Cidal
Route of administration IV infusion
Half-life 8 hr — g24h
Excretion Renal

o
:




TELAVANCIN

Parameter

Description

Spectrum of activity

Staphylococcus aureus (MRSA and MSSA)
Streptococcus pyogenes
Streptococcus agalactiae

Streptococcus anginosus group

Enterococcus faecalis (vancomycin-susceptible)

Adverse effects

Hypersensitivity
Diarrhea
Interferes with laboratory coagulation testing
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TELAVANCIN

. Testing/ Breakpoint
Organism Method | Adopted J P Caveat(s)
Reporting Range
Staphylococcus BMD 2016 supplemental | only suscept only S. aureus
only vancomycin

Enterococcus BMD 2016 supplemental | only suscept susceptible E. faecalis
B-Streptococcus BMD 2016 supplemental | only suscept | all B-Streptococcus

iy all viridans group
Viridans Strep. BMD 2016 supplemental | only suscept Streptococcus

CLSI M100; 28th ed.; 2018
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BAAC

Telavancin In Vitro Activity against a Collection of Methicillin-

Resistant Staphylococcus aureus Isolates, Including Resistant Subsets,

from the United States

Rodrige E. Mendes, Helio 5. Sader, Robert K. Flamm, David J. Farrell, Ronald N. Jones
18| Laboratories, North Liberty, lowa, USA

TARBLE 1 Antimicrobial activity and MIC distribution for telavancin against a contemporary (2011 to 2013) ULS. collection of 5. aureus clinical

solates using a recently ap prn:m:d and revised susceptibility testing method

No. {cumulative %) of isolates inhibited by telavancin at indicated MIC

S, aurens calegory” MIC {jpg/ml) (pgfml)®

z

[ no. of isolates tested]) 50%; Q0 =0.015

003 4

006

.12

All {96100 003 (1.0 364 (3.8)
MSSA (4,959) 03 {1k 242 (4.9}
MRSA (4,651) .03 .0 122 (2.5)

Vancomycin MIC, =1 pg/ml (4.561) 0.03 0.06 119 (2.6)
Py Vancomycin MI1C, 2—4 pgfiml (90) (1,06 0,06 3(3.3)
Daptomycin MIC, =0.5 pg/ml (4,607) 0.03 0.06 122 (2.6)
Daptomycin MIC, 1-2 pg/ml (43) 0.06 (1.0 (0 0.0)
MDR (1,571) LIRS {105 AT (2.7)
Non-MDR {(3,280) 0.03 0.06 85 (2.6)

6,210 (68.4)
3,272 (70.9)
2,038 (65.8)
2,930 (66.8)
8(12.2)
2,928 (66.2)
9 {20.9)
749 (57.3)
2,189 (69.3)

3002 (99.8)
1,437 (99.8)
1,575 (99.7)
1,502 {99.8)
73 (93.3)
1,545 (99.7)
30 (90.7)
574 (99.2)
1.001 (99.8)

24 100,00
B {100.0)
16 (100.0)
PO 10
6 (100,00
12 {100.0)
4 {100.0)
11 (100.0)
5 { 100,00

= MSSA, methicllin-susceplible 5. surews: MESA, methiclllin- resistant 5. aweens: MR, mulidrog resistani.
¥ ata representing modal MICs are shown In bold.

Antimicrob. Agents Chemother. 59:

1811-1814; 2015




DALBAVANCIN

Parameter Description
a.k.a. DYAVAV/A\N[@4=
natural lipoglycopeptide
Indication

Bacterial skin and skin structure infections caused by
designated Gram-positive organisms

Mechanism of action

binds to D-alanyl-D-alanine terminus of stem
pentapeptide in nascent cell wall peptidoglycan,
preventing cross-linking of cell wall

Activity rendered

Cidal

Route of administration

IV infusion

Half-life

346 h — single dose (or two doses over 7d)

Excretion

Renal and biliary
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DALBAVANCIN

Parameter

Description

Spectrum of activity

Staphylococcus aureus (MRSA and MSSA)
Streptococcus pyogenes
Streptococcus agalactiae

Streptococcus dysgalactiae
Streptococcus anginosus group

Enterococcus faecalis (vancomycin-susceptible)

Adverse effects

Elevated serum transaminase levels
Hypersensitivity reactions
Nausea
C. difficile diarrhea
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DALBAVANCIN

. Testing/ Breakpoint
Organism Method | Adopted est J P Caveat(s)
Reporting Range
Staphylococcus BMD 2018 supplemental | only suscept only S. aureus
only vancomycin
Enterococcus BMD 2018 supplemental | only suscept susceptible E. faecalis
only S. pyogenes,
B-Streptococcus BMD 2018 supplemental | only suscept S. agalactiae,
S. dysgalactiae
Viridans Strep. BMD 2018 supplemental | only suscept only S. anginosus

group

CLSI M100; 28th ed.; 2018
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TABLE 1. Activities of dalbavancin and comparator agents against 81,673 gram-positive cocel isolated from 33 countries worldwide

Crmgamism or groap and soscepribiling
suthset (no. wested)

Antimicrobial zgent

ML { gzl )

W Hange

[t

Susceplible”

&%
Resisiant®

K. aureus
Cheacillin susceptible (27,052)

Creacillin resistant {19,721} /

E. faecalis
Wancomycin susceptible {10,025)

Wancomycin nonsusceptible (349)

E. faecium
Wancomycin susceptible (2,578)

Wancomycin nonsusceptible (2,176

Antimicrob. Agents Chemother. 53: 1260-1263; 2009

Dalbavancin
Yancomycin
Erythromycin
Clindamycin
Levolloxacin
Cientamicin
Tetracycline
Linealid

Dalbavancin
Yancomycin
Erythromycin
Clindamycin
Levolloxacin
Cicntamicin
Tetracycline
Linesolid

Dalbavancin =0.03
Ampicillin =2
Ciprofloxacin 1
Cientamicin {HLS) =50

Linesolid 1
Dalbavancin =4
Ampicilin ¥ <2
Ciprofloeacin =i
Crentamicin (HL) =M
Linesolid 1

Dalbavancin (106
Ampicillin = ]
Ciprofloreacin =4
Crentamicin (L) =50
Linesolid 1

.-_-\:1
= =16
Ciprofloxacin =4
Crentamicin {111} =5
Lineaolid 1

Dalbavancin

Ampicillin

R0 =(L03-0.25
1 =(1.12-4
=2 =25 =2
=25 =(.25-=2
=5 =1)5=4
=2 =2-=%
=4 = e
2 I

=13
.25

=[.25-=2

=252
=015
=2
=4

=\ W

I =035
=2 =2=1h

= (10624

= 1) =S 10

2 =025 =%

=4 =(103=4
4 =2-=16
=i 154

= 1) = SO0 10D

2 0258

a2 =032

=16 =2-=10

iy (10—
= S 10N
=25 =8

= (13-4
=2 =10

=0 03=4

== SO 100N
1.5=8

1000
=099
8.7
5B
028
971
03.7
1000

=009
=00 %
[[LRY
47.8
18.3
74.1
ml.1
=009

=000
00 6
2.2
(1.5
098

278
6.0

37
28.4
086

Y
15.6

H.1
il #
00 6

1.4
(1.4
(1.7

4.3

07 6




BAAC

In Vitro Activity of Dalbavancin against Drug-Resistant Staphylococcus
aureus Isolates from a Global Surveillance Program

Sandra P. McCurdy,” Ronald N. Jones,” Rodrigo E. Mendes,” Sailaja Puttagunta,® Michael W. Dunne®

Dhurata Therapeutics, Branford, Connecticut, USA; IMI Laboratories, North Liberty, lowa, LISA®

TABLE 1 Activity of dalbavancin and selected Gram-positive focused agents when tested against resistance phenotypes of 5. aurens from a
worldwide surveillance program, 2002 1o 2012

Organismysubset (no. tested)®

Antimicrobial agent

MIC {pg/ml}

S

lange

% susceptible®

All 5. aurews (62,195)
MRSA (26.975)

]}a]rlu.':-nu.'-:inﬁi?ﬁ

Linezolid R {19}
|

Tigecycline NS (18)
iz fu

Antimicrob. Agents Chemother.

Dalbavancin
Dalbavancin
[raptomycin
Vancomycin
Linezolid
Tigecycline”
Clindamycin

Dalbavancin
Vancomycin
Linezolid
Tigecycline
Clindamycin

Dralbavansin
Vancomycin
[raptomycin
Tigecycline

Clindamycin

Dalbavancin
Vancomycin
Diaptomycin
Linezolid

Clindamycin

0.0e

=0.008 1o 0.5

a7

=0.008 ta 0.5 /V 9.5

=006 to 4
=012 10 4
=012t 16
=0015 to |
=006 1o =8

=003 to 0.5
I to 4

0.5 1o 4
=003 to 0.25
=006 to =2

=003 o012
05102

0.25 to 0.5
0.06 1o 0.5
=025t0 2

=003 o012
0510 2

0.25 to 0.5
1to 2

=006 1o =2

P

P

P

59: 5007-5009; 2015

Fo9
o8
o9
o9
0.3

919
.6
LR
1000
432

10000
1000
1000
1000
411

1000
100
1000
|00
26,3




TEDIZOLID

Parameter Description
a.k.a. SIVEXTRO
mfesier Acute bacterial skin and skin structure infections

caused by designated susceptible organisms

Mechanism of action

oxazolidinone
binds 50S ribosome subunit, inhibiting protein

SUUENE
Activity rendered Static
Route of administration IV, PO
Half-life 12h — q24
Excretion Mostly biliary
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TEDIZOLID

Parameter

Description

Spectrum of activity

Staphylococcus aureus (MRSA and MSSA)
Streptococcus pyogenes
Streptococcus agalactiae

Streptococcus anginosus group

Enterococcus faecalis

Adverse effects

Safety and efficacy has not been adequately
established in neutropenic patients
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TEDIZOLID

Testing/

Breakpoint

rganism Meth A . \Y}
Organis ethod dopted Reporting Range Caveat(s)
Staphylococcus BMD 2016 optional full only S. aureus
Enterococcus BMD 2016 optional only suscept only E. faecalis
only S. pyogenes,
B-Streptococcus BMD 2016 supplemental | only suscept S. agalactiae
Viridans Strep. BMD 2016 supplemental | only suscept only S. anginosus

group

CLSI M100; 28th ed.; 2018
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TABLE 2 Summary of tedizolid and linezolid activity tested against five pathogen groups (3,032 isolates) included in this siudy

Organism (no.)

Agent and
read”®

MNo. {cumulative percentage) of isolates inhibited at MIC (pg/ml):

=0,008 0.015 0,03 006

-
25

0.5

1 1

MIC
i peg/ml )

5 aurews (2,382)

MBERA [1,581)

MRSA (701)

5 progenes (258)

5 agalacrize (145)

fEA

5. anginoas group (54)

E faecalis (193)

Linezalid 80
Linezalid 100
Tedizolid &0
Tedizelid 100
Linezalid &0
Linezalid 100
Tedizalid 80

Aneralid &0

inezalid 11
Tedizolid 80
Tedizalid 100

Linezalid 80
Linezalid 100
Tedizolid &0
Tedizelid 100

Linezalid &0
Linezalid 100
Tedizelid 80

Tedizolid 100

Linezalid &0
Linezalid 100
Tedizolia 80
Tedizalid 100

Linezalid 80
Linezaolid 100
Tedizolid &0
Tedizolid 100

1807 (94.5)

875 (37.8)

1254 (55,00
E05 (369

2 (0.3)

17 {0.8)

3 (0.1)

122 (100.0)
1427 (97.7)

= A
g Y

84 {100.0)
1023 (97.7)

Rl
12 (2.00

3 (0.4)

568 (28.8)
51 {2.3)
54 (100.0)
429 (25.8)
24 (14)

34 {100.0)

15651 (S8.6) 34 (100.0]
1128 (49.68) 1166 (58.5)

1218 (98.3)
7680 [45.6)

29 (100.0)
850 (98.3)

54 (100.0)

28 (100.0)

i

A & kE o

L I

-

B3 —

e

250 (36.1)

A 14 30
2f -

143 (99.3)
366 (56.8)

5 1100.0)
297 (89.1)

145 (21.4)

9 (1.8)

38 (100.0)

404 (57.7)

1 (1.9}

1 (199

0 (1.9

3 (100.0)

101 (100.0)

10 {100.0)
74 (99.3)

= i A &
7 (14.8)

4 (2.3)

g (100.0)

148 (100,00

103 (39.5)
3(1.2)

35 (24.8)
2 (1.4)

1 (100u0)

29 (58.5)

10 (27.8)

109 (100.0)
136 (95.2)

16 (58.1)
35 (52.6)

140 (89.1)
71 (37.3)

20 (59, 3)

112 125.3)

1 (10,0
9 0100.0)

Antimicrob. Agents Chemother. 60: 5393-5399; 2016
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Some Future Prospects




Antimicrobial Agent:

In Vitro Antimicrobial Activity of a Siderophore Cephalosporin,
S-649266, against Enterobacteriaceae Clinical Isolates, Including
Carbapenem-Resistant Strains

Naoki Kohira,® Joshua West,® Akinobu Ito,® Tsukasa Ito-Horiyama,” Rio Nakamura,” Takafumi 5ato,” Stephen Rittenhouse,®

Species (o, of isolates] Test compound MIC, MICqq
Tuotal, & species (617) 5-649 23 b - : 0.5
Cefepime 20125 to ] 20125 a

e

Ceftazidime 0,12 32 | =32

Meropenem 33 1o : = : 0125

Levoflo 1031 to 1.1 25 e

/
/
!

I
/i
|
¥y el O
..ll IIll

il =0l i

=Mlerapenem

ainst meropenem -resistant carbap
sirains were 110 £ coli, K.

Antimicrob. Agents Chemother. 60: 729-734; 2016




Journal of
Antimicrobial
Chemotherapy

J Antimicrob Chemother 2016; 71: 670-677
doi:10.1093/jac/dkv402 Advance Access publication 7 December 2015

In vitro antimicrobial activity of S-649266, a catechol-substituted
siderophore cephalosporin, when tested against non-fermenting
Gram-negative bacteria

Akinobu Ito'*, Naoki Kohira!, Samuel K. Bouchillon?, Joshua West3, Stephen Rittenhouse3, Helio S. Sader®,
Paul R. Rhomberg*, Ronald N. Jones*, Hidenori Yoshizawa!, Rio Nakamura!, Masakatsu Tsuji! and Yoshinori Yamano!

"Discovery Research Laboratory for Core Therapeutic Areas, Shionogi & Co., Ltd, Toyonaka, Osaka, Japan; “International Health
Management Associates, Inc., Schaumberg, IL 60173, USA; IGlaxoSmithKline, Collegeville, PA 19426, USA; *JMI Laboratories,
North Liberty, IA 52317, USA
*Corresponding author. Tel: +81-6-6331-7144; Fax: +81-6-6331-8612; F-mail: akinobu.ito@shionogi.co.jp

Received 15 July 2015; returned 8 September 2015; revised 7 October 2015; accepted 29 October 2015

Table 1. In vitro activities of 5649266 ogainst non-femmenting
Gram-negatiee bactena

Species (no. of
strains)

A baurmanni (104)

P. oeruginosa (104)

5. maltophilia (108)

Cormpaound

S-640766%
ceftondime
IhErOpEnam
levotloxaon
cefepime

S-649266"
ceftaridinme
MO
levoflosncn
cefepirme

5-649266"
ceftomdinme
MEFOPENeTT
levoflosoncin
cefepime

MIC (mgil)

=0.063-5&

! to =32
<101 ey ==
=0.031 to >
={1.12% to =

<1063 & \ :
0.2%to =32
<0.063 to =

0.063 to =8

<0125 to =32

=0.063

0.5 to =32
1to =16
0.125to =8
0.5to :

56 supplemented with 20 wmolil. opo-tronsferrin was used

BCAMHB supplemented with 20 wmol/l apo-tronsfertin wos used.

J. Antimicrob. Chemother. 71: 670-677; 2016
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-8 5649266 -0- Meropenem =4 Cefepime - Piperadillin/tozeboctam

=]
[ =]

otive percentage

A. baumannii

Cumul

P
=]
i

_—

v 2 .
<0.063 0.125 . 0.5 >32

MIC (mgiL)

Figure 2. Cumulative MIC distribution of 5649266 for drug-resistant A baurmannil determmined in 158 supplernented with apo-T. MICs of meropeneam,
cefepime and piperacillinftorobactam were determined in CAMHB.

-8 5649266 -0 Meropenem -4 Cefepime - Piperadillinftozoboctam

ge

P. aeruginosa

Cumulative percenta

-

W
0 = , . =
<0.063 0.12% 0.25 . 1 Fi G

MIC (mg/L)

Figure 3. Cumulative MIC distribution of 5649266 for drug-resistant P, oeruginoso determined in CAMHB supplemented with apo-T. MICs of
merapenem, cefepime and piperocllin/tozoboctom were determined in CAMHB

J. Antimicrob. Chemother. 71: 670-677; 2016
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d wamcn  Antimicrobial Agents

In Vitro Activity of the Siderophore Carbapenem'NS
Cephalosporin, Cefiderocol, against a EnterObaCteriaceae

Recent Collection of Clinically Relevant
Gram-Negative Bacilli from North
America and Europe, Including
Carbapenem-Nonsusceptible Isolates

(SIDERO-WT-2014 Study)

Meredith A. Hackel ® Masakatsu Tsuji,? Yoshinori Yamano,© Roger Echols,®
James A. Karlowsky,* Daniel F. 5ahm?*

International Health Management Associates, Inc, Schaumburg, IBnos, USae Dig Discovery & Disease
Research Labaratory, Shionogi & Co, Ltd, Osaka, Japant Pharmaceutical Ressarch Division, Shionogi & Co,
Ltd, € h.1|nc.:. lagane: Clinica Dewedaprment and Medical ﬂF.iII'H' YR, LLC, Easton, Connechiost, LISAY
Department of Medical Microbiclogy, College of Medicine, University af Manitaba, Winnipeg, Manitoba,

Canada=

ceftolozane-tazobactam

AL | - Metopenem

FIG 3 Cumulative MIC susceptibility curves for cefiderocol and comparators against 169 meropenem nonsusceptible Enterobacteriaceae from
North American and European medical center laboratories. For colistin and ciprofloxacin, the endpoint of their respective cumulative MIC
susceptibility curves represents the highest concentration tested. The remaining tested isolates had MICs higher than their endpoint value.

Antimicrob. Agents Chemother. 61: e00093-17; 2017




colistin

&

ceftazidime-
avibactam

P. aeruginosa

A. baumannii

ceftazidime-avibactam

- Ciprofloxscin  -&-Colistia =MErapenem

FIG 4 Cumulative MIC
from North American :
susceptibility curves rep

Antimicrob. Agents Chemother. 61: e00093-17; 2017 =
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Siderophore Cephalosporin Cefiderocol Utilizes Ferric Iron
Transporter Systems for Antibacterial Activity against
Pseudomonas aeruginosa

Akinobu Ito, Toru Nishikawa, * Shuhei Matsumoto, Hidenori Yoshizawa, Takafumi Sato, Rio Nakamura, Masakatsu Tsuji,

Yoshinori Yamano
Dirug Discowery and Disease Research Laboratary, Shionogl & Co, Ltd,, Osaka, Japan

() Ceftazidime

Antimicrob. Agents Chemother. 60: 7396-7401; 2016




TABLE 1 MICs of cefiderocol, cefiderocol catechol 3-methoxy, and
ceftamidime aganst P, acugmosa PAQT in CAMHB and [D-CAMHEB

supplemented with a range of fernic iron concentrations

Medium
and iron
addition
{ mg/liter )
CAMHB

i

ID-CAMHB
1]
.01
003
(.05
.1
0.5
0.5
I
1

Total iron
(mg/liter)

0.2

0.2
(.03
(.05
0.07
.12
(.32
0.52
1.02
P0G

MIC (pg/ml)

Cehderocol

0125

0.031
0063
(LGS
0063
0125
.25
0.5
05

1

Cehderocol
catechaol
1-methoxy

B ofe B e i & |

= -

Celtaridime

5
1
3

.
.
.
1
|
I
1
|
I

“CAMHE, catlon-adjusted Musller- Himon broths ID-CAMHE, ron-depleted

CAMHE.

== lron-depleted = Iron-suicient

ODg4)

&
1

Uptakee (pmoli0.1 o

-8~ Cehidaroodd

=t e

O Cefiderooad catechol 3-methony

= PNoverdine

Antimicrob. Agents Chemother. 60: 7396-7401; 2016
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In Vitro Activity of Meropenem-Vaborbactam against Clinical
Isolates of KPC-Positive Enterobacteriaceae

Meredith A. Hackel,® Olga Lomovskaya,® Michael N. Dudley,” James A. Karlowsky,® Daniel F. Sahm®

Anternational Health Management Assodates, Inc, Schaumburg, llinats, US4
EThe Medicines Company, San Diega, Califormea, LSA

“Dezpartment aof Medical Microbiclogy and Infectious Diseases, College of Medscine, University of Manatoba,
Winnipeg, Manitoha, Canada

TABLE 1 In witro activities of meropenem-vaborbactam and comparator agents against 991 clinical isolates of KPC-positive
Enterabacteriaceae

% of Isolates with the following MIC

Family, genus, or species® MIC® (pg/ml) Interpretations:

ino. of Isolates) Antimicroblal agent(s) Range Susceptible Intarmadiate Resistant

All Enterobacteriaceae? (991) Meropenam-vaborbactam =0.03 10 =32 06 99.0 0.6 0.4
Meropenam 210 =32 - 0 4.1 5.9
Ceftazidime-avibactam =0.06 o =64 4 8.2 1.8
Ceftazidime 110 =64 e =6 30 25 94.5
Tigecydine =0.06 to 8 958 3.6 0.6
Minocydine 0.5 to =64 : 445 30.4 25.1
Gentamicin =0.06 10 =64 =6 63.4 6.3 30.4
Polymyxin B 0.25 to =16 . MA MA NA




ONE PERSON’S SCORECARD

Agent ESBL RE | Pseudomonas MRSA VRE

polymyxins watch out v i _
ceftazidime-avibactam | v v i i
ceftolozane-tazobactam | / - v ] ]

fosfomycin \/ careful careful - careful
ceftaroline - - ] v _
telavancin - - - \/ _
dalbavancin - - - \/ i

tedizolid - - - \/ hedging

:4 » |420 | 184 343129
2

i

401 305 | 161 | 5103
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