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OUTLINE

Introductory comments

Why you're really here with us today

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

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

Ascertain the capability of performing antimicrobial
susceptibility testing using these agents

Examples of novel agents in the pipeline
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FACTORS TO CONSIDER
® Antimicrobial susceptibility testing (AST)

® Spectrum of therapy (empiric therapy)

® Cannot Enter Urinary Tract

macrolides
clindamycin
chloramphenicol




FACTORS TO CONSIDER
® Antimicrobial susceptibility testing (AST)

® Spectrum of therapy (empiric therapy)

® Availability Cannot Enter Urinary Tract

macrolides
clindamycin
Cannot Enter CNS chloramphenicol

fluoroquinolones
1st & 2nd generation cephems
clindamycin
macrolides
tetracycline
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FACTORS TO CONSIDER
Antimicrobial susceptibility testing (AST)

Spectrum of therapy (empiric therapy)
Availability

Route of administration

Maijority of excretion

Fluoroquinolone Percentage Excretion
__Renal | Biiary |

levofloxacin +++

ciprofloxacin o+

FACTORS TO CONSIDER
Antimicrobial susceptibility testing (AST)

Spectrum of therapy (empiric therapy)
Availability
Route of administration

Majority of excretion

Shigella spp. report
Fluoroquinolone PeF:cen:tage E)I;c.:lretion ampiCﬂhn
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FACTORS TO CONSIDER
Antimicrobial susceptibility testing (AST)

Spectrum of therapy (empiric therapy)

Availability

Route of administration

Majority of excretion @ Kinetics
Dosing/half-life ® CoSt

Synergy ® Polymicrobial infections
Side effects ® Cidal vs. static
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URGENT THREATS

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

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




CONCERNING THREATS

Vancomycin-resistant Staphylococcus aureus
Erythromycin-resistant group A Streptococcus
Clindamycin-resistant group B Streptococcus
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erythromycin
clindamycin
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Careful monitoring and
preventive action
are needed
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OBLIGATORY SCARY STATS (

Healthcar_e RERLIERLE Attributable Deaths
Infections/year
Carbapenem-resistant

Enterobacteriaceae

Drug-resistant
Acinetobacter spp.

CDC; Antibiotic Resistance Threats in the United States, 2013 5




OBLIGATORY SCARY STATS (

Agent
R
T
Eryramycinvogitat
e

CDC; Antibiotic Resistance Threats in the United States, 2013 4

MORE OBLIGATORY SCARY STATS

Interval % Klebsiella spp. % E. coli Reference
possessing ESBL | possessing ESBL
Clin. Infect. Dis. 32: $94-102; 2001

Antimicrob. Agents Chemother. 59:
3509-3517; 2015
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Number of Antibacterial New Drug Application (NDA)
Approvals vs. Year Intervals®

als

approv

al drug NDA

CLE

Dda

Number of anti

Year interval

*ntervals from 1980-2009 are 5-year intervals; 2010-2012 is a 3-year interval, Drugs are limited to systemic agents.
Data courtesy of FOA' s Center for Drug Evaluation and Research (CDER).

CDC; Antibiotic Resistance Threats in the United States, 2013

Setting the Stage

ALL THE WORLD'S A STAGE

RECORDED LIVE

21
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TWO BASIC SUBDIVISIONS

@ [-lactam

@ Non-B-lactam

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

ARBITRARY CLASSIFICATIONS

Activity

Narrow spectrum : First

Expanded spectrum Second
Broad spectrum Third

Extended spectrum
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CELL WALL SYNTHESIS

cell wall m
(peptidoglycan) w

—
cell membrane (’“ ’“‘“’

penicillin-binding protein

CELL WALL SYNTHESIS

'/ B-lactam
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penicillin-binding protein
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CEPHEM CLASS

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

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

Route of administration PO or IV; e.g., cephalexin vs. cefazolin

Mechanism of action

Half-life 0.5to 8 hours — q6h or g24h
Mostly renal; cefoperazone with great biliary

Allergic skin rash, drug fever, diarrhea; creatinine,
Adverse effects . \ .
transaminases; leukopenia, thrombocytopenia

CEPHEM CLASS

cefazolin: MSSA, streptococci
cefuroxime: Haemophilus, S. pneumoniae
Spectrum of activity | cefoxitin/cefotetan: Anaerobes
ceftriaxone: Resistant enterics, N. gonorrhoeae
ceftazidime/cefepime: Resistant enterics, Pseudo
ceftobiprole: MRSA (not available in US)
Cross-reaction in 3-7% of penicillin-allergic patients

Interesting stuff Hypoprothrombinemia and bleeding tendencies
associated with cefotetan, cefoperazone
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RESISTANCE VIA ESBL PRODUCTION

./ Cephalosporin

===

-

et
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PENEM CLASS

Bind o perioli-binding proteins 1 and 2, ausing

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

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

Gram-negatives (including p-lactam- and

. aminoglycoside-resistant enterics, ESBL)
Spectrum of activity

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

Most potent B-lactam versus anaerobes

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

PENEM RESISTANCE

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

@ Carbapenemase production

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

@ Plasmids carrying blaypc contain genes
conferring resistance to aminoglycosides
and fluoroquinolones

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

polymyxin polymyxin B
polymyxin E (colistin)
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POLYMYXIN SUBCLASS

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

2. Disruption of biofilm formation

Half-life ~3 hrs (colistin) ~7 hrs polymyxin B  — q8h or g12h

Excretion RENE]

Neurotoxicity (parasthesia, dizzy, vertigo, ataxia,
AUERD G slurred speech, confusion); nephrotoxicity (20%)

Prokaryole

19



POLYMYXIN SUBCLASS

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

Spectrum of activity

Pan-resistant Gram negative bacilli

Interesting stuff “We’re going back to 50 years ago!?!?”

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 Castanhairs, Michalls A, Griffin, Lsitageuri M. Desbpanda, Aodrigo. €. Mandes, Ronskd N, Jonas, Robert K. Flamm
sk -

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

Mo. of mcr-1-positive isolates with colistin
MICs (pg/ml) of:

Organism{s) and location where Mo of mcr- [ -positive isolates/
rricr-I-positive isolate(s) was observed na. of colistin-resistant isolates (%)
All colistin-resistant organisms 197390 (4.9)
E. eoli 19/59 {32.2)

Belgium {Antwerp) 11

Brazil {Florianopolis) 11

Germany {Bonn and Kiel) 5110

Hong Kong n

Italy (Florence, Milan, and Rome) 49

Malaysia (Kelantan) 1

Poland (Warsaw) 112

Russia { Yekaterinburg) 172

Spain (Madrid) 33

USA (MNew Yark City) 115

# Ml K. prreumoniae Isolales were negative for s 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

De ent of Infectious Diseases and Infictious Diseases Research Laboratory, nstitute of Infectious Diseases
and Epiderniology, Tan Tack Seng Hospital, Singapare; Lee Kang Chian Schaol of Medicine, Nanyang
Technological University, Singapore

J. Clin. Microbiol. §5: 2573-2582; 2017

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

Ka Lip Chew,* My-Vam La® Raymond 1. P. Lin s O Jeanetie W, P, Teo*

v s

J. Clin. Microbiol. 55: 2609-2616; 2017
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B-LACTAM/B-LACTAMASE INHIBITORS

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

ampicillin-sulbactam

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 B-lactam agent

B-LACTAM/B-LACTAMASE INHIBITORS

I
I

| ariindavienosad |
T cetemdmesvbacem |
| cetobosnetszobecam |
T merpenemvebomactam |
| aateonamavibecam |
| cofepimoazobactam |
I

cefepime-zidebactam

another inhibitor compound: relebactam

22



B-LACTAMASE

'/ B-lactam
9
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! a\ pB-lactamase

penicillin-binding protein

B-LACTAMASE INHIBITOR

'/ B-lactam
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~\ p-lactamase

penicillin-binding protein
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CEFTAZIDIME-AVIBACTAM

1. Complicated intra-abdominal infections (in
Indication combination with metronidazole)
2. Complicated urinary tract infections (including
pyelonephritis)
Mechanism of action . 1. Inact.lvates I[Bila?ctarnatses .
2. Binds essential penicillin-binding proteins

Half-life 2.76 h — g8h

CEFTAZIDIME-AVIBACTAM

Pseudomonas aeruginosa

Enterobacteriaceae (E. coli, K. pneumoniae, E.

Spect f activit e ..
pectrum ot activity cloacae, P. mirabilis, C. freundii)

Claims activity versus ESBL producers
Hypersensitivity in penicillin-, cephem-, or penem-
allergic patients
C. difficile infection
CNS reactions, particularly in renal-impaired patients

Adverse effects




CEFTAZIDIME-AVIBACTAM

Testing/

Organism Method | Adopted Reporting

CLSI M100; 28th ed.; 2018

1 e |Arttiriicrobial Agents EPIDEMIOLOGY AND SURVEILLANCE
L taommmocy and Chemotherapy® MIC I EUCAST
G RTREIEERY Organism category and antimicrobial (ng/mi)
agent (no. of Isolates test MIC M W5 %R
TRk ke o) - 1Con

Ceftazidime-avibactam 978 22

Cefiriaxona = x 20 973

L. . .. - Ceftazidime 2 5 29 946
Antimicrobial Activity of Ceftazidime- Coboplme =16 ; : 8 o4 s
- . . Iperaalin-tazol am = . .. A
Avibactam Tested against Multidrug- Meropenem 275 482

H i Levofloxacin = 22 96.4
Resistant Enterobacteriaceae and P e

Pseudomonas aeruginosa lsolates from Amikacin ? : 465 398
. Tigecycline L 1 81.0 100
U.S. Medical Centers, 2013 to 2016 Colistin 612 387
CRE (513)°
Ceftazidime-avibactam L . 975 25
Ceftriaxona = = A 21 975
Ceftazidime = = 23 @%5.7
Cafepime ¥ 32 871
Piperadillin-tazobactam = = 3 2 27 96.9
Meropenem = = A 103 524
Levofloxacin . 813
Gentamidn = k 444 505
Amikacin 2 . s
Tigecycline L i 90.3 1.2
Calistir =0 = 209
F. deruginosa, A
AlSOates (7,868)
(& idil avibactam

Helio S. Sader, Mariana Castanheira, Dee Shortridge, Rodrigo E. Mendes,
Robert K. Flamm
IMI Laboratories, North Liberty, lowa, USA

Ceftazidime

Cefepime
Piperacillin-tazobactam
Meropenem
Levofloxacin
Gentamidn

Amikacin

Colistin

Antimicrob. Agents Chemother. 61: e01045-17; 2017
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CEFTOLOZANE-TAZOBACTAM

Mechanism of action

1. Complicated intra-abdominal infections (in
combination with metronidazole)

2. Complicated urinary tract infections (including
pyelonephritis)
1. Forms irreversible complex with B-lactamase
2. Binds PBP-1b, -1c, and -3 of P. aeruginosa
Binds PBP-3 of E. coli to inhibit cell wall synthesis

CEFTOLOZANE-TAZOBACTAM

51

Spectrum of activity

Adverse effects

Pseudomonas aeruginosa

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

Bacteroides fragilis
Streptococcus anginosus group

Claims activity versus ESBL producers
Hypersensitivity in penicillin-, cephem-, or penem-
allergic patients
C. difficile infection

26



CEFTOLOZANE-TAZOBACTAM

. Testing/ Breakpoint
Organism Method | Adopted Reporting Range Caveat(s)

a0t | opora | _wi |

CLSI M100; 28th ed.; 2018

F. aeruginosa resistance
AAC status (no. of isolates
tested) and antimicrobial % %
" J agent® MICs, MICy,  susceptible®  resistant”
Antimicrobial Activity of Ceftolozane-Tazobactam Tested against All isolates (1.971)

. . . . Cefiolozane/tarobactam 0.5 2 3
Enterobacteriaceae and Pseudomonas aeruginosa with Various Ceftazidime 3 2 829 137
Resistance Patterns Isolated in U.S. Hospitals (2011-2012) Cefepime 4 16 82.4 86

Meropenem 05 8 803 139
David J. Farrail** Robart K. Flamm,* Halio 5. Sader* Ronald N, Jones** Piperacillin-tazobactam & =64 768 137
North Libeerty, lowa, LSA’; Department of Laboratory Medicine and Pathobiology, University of Toronte, Terento, Ontario, Canada® Division of Infectious Aztreonam ] =16 685 192
ases, Federal University of S0 Paulo, Sao Paulo, SP, Brazil; Tufts University School of Medicine, Boston, Massachusetts, USA Levofloxacin 0
Gentamicin =
Calistin 1

MDR (310)
Cefiolozaneftazobactam 2 8
Ceftazidime 3z =32 6 60.6

Cefepime =16 ns BT
Meropeneim =8 19.4 64.5
Piperacillin-tazobactam =64 1.0 GO0
Aztreonam =16 2.0 60.0
Levafloxacin >4 152 706
Centamicin 8 535 365

Colistin

KDR(175)
Cefiolozaneftazcbactam 4 16
Ceftazidime az =32 al AT

Cefepime =16 103 2.0
Meropenem =8 76

Piperacillin-tazobactam =6 749
Azlreonam =16 726
Levofloxacin E =4 2. 88.0
Gentamicin 8 =8 By 49.7
Caolistin 1 2 w7 0.6

# Abbreviations: MIDYR, mulitidrug resistant: XDR, extensively drog resistant (14).
¥ According to CLS] interpretive criterta {13).
+ o pablished imterpretive crilert.

Antimicrob. Agents Chemother. 57: 6305-6310; 2013
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Organism(s) and
antimicrobial agent* (no. % %
st MICy,  susceptible®  resistant®

Enterobacterincene—XDR
(86)
Cefiolozane/iazstacam
Ceftazidime
Cefiriaxone
TABLE 2 Antimicrobial activity of ceftolozane/tazobactam and various Cefepime

comparator agents against Enterobacteriacene collected in the LS. Merapenem

. Piperacillin-tazobactam
during 2001 to 2012 Aztrennam

Levofloxacin

e
Organisms} and Gentamicin
antimicrobial agent® {no. % 0%, Tigecycline?
- - - = Colisti
tested) MICs, Wy susceptible®  resistant” ol

. P 2 cali, ESBL phenatype
Enterobacterigceae—all 27)

isolates {7,071) Ceftolozaneftazobactam
Ceftoloraneftazobactam |25 e Cefiazidime
- " e Ceftriaxone
Ceftazidime Cefepime
Ceftriaxone =), = 5. 3, Meropenem
‘..‘Cft‘.niml.' Piperacillin-tazobactam

Agtreonam
ML‘I’("L-“%‘J]L‘I'IJ =G = & B L Levofloxacin

Piperacillin-tazobactam 2 . 5. Gentamicin
Thgecycline?

Aztreonam Oolisten

Levafloxacin

Gentamicin

Tigecycline’

. pricurmoniae, ESBL

Ceftriaxone

Cefepime

Meropenem
Piperacillin-tazobactam
Aztreonam
Levofloxacin
Gentamicin
Tigecycline”

Colistin

Antimicrob. Agents Chemother. 57: 6305- 6310

Colistin

FOSFOMYCIN

refesiion Uncom_plipated_ UTI in women caused by
Escherichia coli and Entercoccus faecalis

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

Kidney, bladder wall, prostate, seminal vesicles
—

Mechanism of action

28



FOSFOMYCIN

Enterobacteriaceae (E. coli)
Enterococcus spp. (E. faecium)
Spectrum of activity Claim activity versus ESBL-producing
Enterobacteriaceae

Claim activity versus CRE

FOSFOMYCIN

. Testing/ Breakpoint
Method | Adopted Reporting Range Caveat(s)
m <2010 | supplemental glucose-6-phosphate

CLSI M100; 28th ed.; 2018
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FOSFOMYCIN

Efect Dis Ther (2017) 6233 243 @ CrossMark
DO 101007440121 017 0150 5

ORIGINAL RESEARCH

CLSI Enterobacteriaceae

Fosfomycin and Comparator Activity Against Select and Enterococcus
Enterobacteriaceae, Pseudomonas, and Enterococcus U —
Urinary Tract Infection Isolates from the United States <64 S

in 2012 128 |
Tiffany R Keepers - Marcela Gomesz - Chrls Celerd
Kevin M. Krause - Donald Blek - [an Critchley 2 256 R

MIC;, Range

E. coli ESBL-phenotype (2 = 76)

Fosfomycin 1 4 =0.25 o =156
Ciproflexacin = 0016 1o =32
Levolloxacin 16 0.03 1o =32

Nirrofurantain 16 24 S 128

MIC range for five [JB% >3 =32 0.06 10 =32
|SOIateS Of VRE Kiebsielle spp: ESBL-phenorype (5 = 65)" G CAREFU L
(E faeCEi//S): 32_64 Fosfomycin & 128 1 1o =256

Ciproflexacin 32 =2 0016 1o =32
Levoflaxacin 2 =32 0.016 ta =32

Nitrofurantoin 16 1o =256

FOSFOMYCIN

Infection and Drug Resistance Dave

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




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

YahiaB , Salah Gallah, e .
Baptiste Hommeril, Nothalle Genel, Addition of glutathione
Dominique Decré, Martin Rottman, . . .

Guillaume Arlet residue to fosfomycin (via
+  glutathione S-transferase)
inactivates fosfomycin;

plasmid-mediated

ard grarm-negative baall

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

CEFTAROLINE

1. Acute bacterial skin and skin structure infection
2. Community-acquired bacterial pneumonia

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

2. Can bind PBP-2a of MRSA

Mechanism of action
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CEFTAROLINE

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

NOT ESBL
Hypersensitivity in cephem-allergic patients
Adverse effects C. difficile infection
Direct Coomb’s test seroconversion

CEFTAROLINE

] 258, [T
Entrobacteraceas | 6D, 00 | 2015 | suptemental | | |
S preumonas [ 6,00 | 2015 spplemental [onyysusoopt ||
" p-Sueptococcus | 6D, 0 | 2015 supplemental [onysusoopt | |

CLSI M100; 28th ed.; 2018
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M..m Antimicrobial Agents

raomowoer and Chemotherapy

Antimicrobial Susceptibility Trend

of the Ceftaroline (AWARE) Survei
Program, 2010 to 2016

I Laboratories, Nerth Liberty, lowa, USA

among Staphylococcus aureus Isolates
from U.S. Hospitals: Results from 7 Years

EPIDEMIOLOGY AND SURVEILLANCE

S

llance

TABLE 2 Staphylococcus aureus antimicrobial susceptibilities stratified by year (2010-2016)

Helio S. Sader, Rodrigo E. Mendes, Jennifer M. Streit, Robert K. Flamm %% Susceptiblen

Organism __ ¥r (no. Isolates) _ Ceftaroline _ Oxacllin_ Erythromycin __ Clindamycin __ Levofloxadn __ Tetracycine  TMP-SMX®
5. aureus 2010 {1,364) 9.4 50.0 402 83.7 62.0 953 98.5
2011 (1370) 989 50.7 305 844 615 955 085
2012 14,131) 989 536 387 853 640 952 238
2013 (4,123) 988 507 385 849 Bl 95.7 98.7
2014 (3,026) a8.1 553 428 849 640 949 ag.9
2015 (3,506) 987 56.4 N9 848 639 950 28.6
2016 (3,536) 986 578 .0 850 63.7 964 98.5
MSSA 2010 (682) 100.0 100.0 683 94.1 886 953 933
2011 (695) 100.0 100.0 67.8 95.7 298 963 8.8
012 2214) 100.0 100.0 632 94.4 892 956 995
2013 (2,092) 1000 100.0 659 951 ass 96.0 997
2014 (1673) 1000 100.0 679 951 a98 957 99.4
2015 (1,978) 1000 100.00 644 94.9 891 96.7 99.6
2016 (2,043) 1000 100.0 677 95.8 89.3 96.9 09.7
MRSA 2010 (682) 0.0 120 732 353 953 978
2011 (675) 0.0 104 nr 324 94.7 98.1
2012 (1917) 0.0 103 748 349 94.7 9g.0
2013 (2,031) 0.0 105 jas 336 955 976
2014 (1353) 0.0 ns 723 322 938 98.3
2015 (1528) 0.0 127 ns n3 928 073
2016 (1,493) 0.0 1.9 70.3 286 95.7 096.0

alising breakpoints published by (LG g

STMP-SMY, timethoprim-sulfamethaxazole.

Antimicrob. Agents Chemother. 61: e01043-17; 2017

TELAVANCIN

1. Complicated skin and skin structure infections

Mechanism of action

2. Hospital-acquired and ventilator-associated

bacterial pneumonia caused by S. aureus

lipoglycopeptide (synthetic derivative of vancomycin)
Binds to late-stage peptidoglycan precursors

(including lipid II)

Binds to bacterial membrane, disrupting membrane

barrier function
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TELAVANCIN

Staphylococcus aureus (MRSA and MSSA)
Streptococcus pyogenes
Spectrum of activity Streptococcus agalactiae
Streptococcus anginosus group
Enterococcus faecalis (vancomycin-susceptible)
Hypersensitivity

Adverse effects Diarrhea
Interferes with laboratory coagulation testing

TELAVANCIN

. Testing/ Breakpoint
Method | Adopted Reporting Range Caveat(s)

Staphylococcus 2016 supplemental | only suscept

only vancomycin
m 2016 supplemental | only suscept susceptible E. faecalis

2016 supplemental | only suscept | all B-Streptococcus

- all viridans group
2016 supplemental | only suscept

Viridans Strep.

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

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

TABLE 1 Antimicrobial activity and MIC distribution for telavancin against a contemporary (2011 to 2013) US. collection of 5. aureus clinical
isolates using a recently approved and revised susceptibility testing method

Me. (cumulative %) of isclates inhibited by telavancin at indicated MI1C

8. aurens category” MIC (g/ml) (ugfml) /
(no. of isolates tested) 50% : =0.015 0.03 4 0.06 0.12

All (36100 0.03 i 364 (3.8) 6,210 (68.4) 3,012 (99.8) 24 (100.0)
MSSA (4,959) 0.03% .06 242 (4.9) 3,272 (70.9) 1,457 (99.8) B (100.0)
MESA (4,651) 0.03 . 122 (2.6) 2,938 (65.8) 1,575 (99.7) 16 {100.0)

Vancomycin MIC, =1 pg/ml (4,561} 0.0% . 119 {2.6) 2,030 (66.8) 1,502 (99.8) 100 100.0)
—p Vancomycin MIC, 24 pgiml (90) 0.06 .06 3(3.3) #(12.2) 73(93.3) 6 (100.0)
Daptomycin MIC, =0.5 pgfml (4,607) 0.03 A 122(2.6) 2,928 (66.2) 1,545 (99.7) 12{100.0)
Daptomycin MIC, 1-2 pg/ml {43) 0.06 . 0 (0.0} 9 (20.9) 30 (90.7) 4 (100.0)
MDR(1,371) 003 LW 37 (2.7) 749 (57.3) 574 (99.2) 11 {100.0)
MNon-MDR (3,280) 0.03 . a5 (2.6) 2,189 (69.3) 1,001 (99.8) 5 {(100.0)
= M55 A, melhicilin-susceplible 5. eureus: MBSA, methicillin- resislant §. aueews: MR, multidres resisiant.
¥ Data representing modal MICs are shown In bold.

Antimicrob. Agents Chemother. 59: 1811-1814; 2015

DALBAVANCIN

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

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




DALBAVANCIN

Staphylococcus aureus (MRSA and MSSA)
Streptococcus pyogenes

Spectrum of activity Streptococcus agalactiae

Streptococcus dysgalactiae
Streptococcus anginosus group

Enterococcus faecalis (vancomycin-susceptible)
Elevated serum transaminase levels
Hypersensitivity reactions
Nausea
C. difficile diarrhea

Adverse effects

DALBAVANCIN

. Testing/ Breakpoint

Staphylococcus 2018 supplemental | only suscept only S. aureus

only vancomycin
2018 supplemental | only suscept susceptible E. faecalis

only S. pyogenes,
B-Streptococcus 2018 supplemental | only suscept S. agalactiae,
S. dysgalactiae
only S. anginosus
m 2018 supplemental | only suscept

Viridans Strep.

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

MIC (ugimi) s @
Susoeptible” Resistant®

Organism or group and sosceptibility Antimicrobial agent

subset (no. tested) % o0 Range

§_ aureus
Onacillin su: tible (:'.',uSD] Vi 0.06 =0.03-0.25 1000
yein 124 =00.0

Erythromyei 5 ) 52 787

Clindamyein 52 058

Levolloxacin X

i 971

- 037

Linezolid 2 2 02 1000

Oxacillin resistant (19,721) g =0.03-0.5 =099
7 Vancomy 5 =000

a r > = =01 252 109

478

183

74.1

= =& 811

Lincsolid ) <025 =000

E. facalis
Vancomycin susceptible (10,025) Dalbavancin ={)); X (10305 =000
Ampicillin 2 0.6
Ciprofloxacin 622
icntamicin (HL) > 685
Linczolid 2 =025 9.8

Vancomycin nonsusceptible (149) Dalhavanc v . 78
Ampicillin 96,01
Ciprofloxacin i v 5 17
Gentamicin (HL) = 1000 284
Lincolid 1 2 086

E. faecium
Vancomycin susceptible (2,578) Dalbavancin 0.06 32 9.6
Ampicillin =16 : 156
Ciprofloxacin 4 8.1
Gentamicin (HL) s 618

Linczolid

Vancomycin nonsusceptible (2176))  Dalbavancin
Ampicillin
xac

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

BAAC

In Vitro Activity of Dalbavancin 15t Drug-Resistant Staphylococcus

aureus Isolates from a Global Surveillance Program

Bkl N, Jonen,* Rodeiga £ Mendes,” Sailajs Puttagueis,” Michas W. Gunne”

e, oS, T 9 Lo s, M Loy, o, L3

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

MIC (pg/ml}

Organism/subset (no. tested)* Antimicrobial agent 500 0% Range % susceptible®

All 5. aureus (62,195) Dalbavancin 0.06 0.06 =0.008 to 0.5 99.7
MRSA (26,975) Dalbavancin 006 0.06 =0.008 to 0.5 99.6
Daptomycin 025 05 =006804 99.9

Vancomycin 1 1 =0.12t04 99.9

Linezolid 1 2 =0.12t0 16 99.9

Tigecycline” 012 05 =0015t01 999

Clindamycin =006 >2 =0.06 10 =8 603

DaptormyeinJ<i7) Dalbavancin 0.06 012 =0.03t0 0. 919
Vancomycin 2 2 ltad — 9.6
Linezolid 1 2 05104 1000
Tigecycline 012 0.5 =0.03t00.25 1000

Clindamycin =2 =2 =0.06t0 =2 43.2

Linezolid R (19) Dalbavancin 006 =0.03t00.12 100.0
L] Vancomycin 1 05t02 / 100.0
Daptomycin 05 02510 0.5 100.0
igecycline 012 0.0610 0. 1000

Clindamycin >2 =0.15t0 > 421

Tigecycline N5 (38) Dalbavancin 0.06 0.06 =003t .12 100.0
— Vancomyein 1 2 05102 — 100
Daptomycin 025 05 0.25t00.5 100.0
Linezolid 2 2 Ito2 100.0

Clindamycin =1 =2 =0.06 to =2 263

Antimicrob. Agents Chemother. 59: 5007-5009; 2015
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TEDIZOLID

L Acute bacterial skin and skin structure infections
Indication : . .
caused by designated susceptible organisms

oxazolidinone

Mechanism of action binds 50S ribosome subunit, inhibiting protein
synthesis

TEDIZOLID

Staphylococcus aureus (MRSA and MSSA)

Streptococcus pyogenes
Spectrum of activity Streptococcus agalactiae
Streptococcus anginosus group

Enterococcus faecalis

Safety and efficacy has not been adequately
Adverse effects established in neutropenic patients

38



TEDIZOLID

Testing/ Breakpoint
Method | Adopted Reporting Range Caveat(s)

only S. pyogenes,
m 2016 supplemental | only suscept S. agalactiae

only S. anginosus
m 2016 supplemental | only suscept group

CLSI M100; 28th ed.; 2018

TABLE 2 Summary of tedizolid and linezolid activity tested against five pathogen groups (3,032 isolates) included in this study

Antimicrob. Agents Chemother. 60: 5393-5399; 2016
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In Vitro Antimicrobial Activity of a Siderophore Cephalosporin,
§-649266, against Enterobacteriaceae Clinical Isolates, Including
Carbapenem-Resistant Strains

skl Keibien,* oshisa Wirst* Alirusbis fio,* Taushirsa T Huorbpamna,* Mo Nakamra,* Takatumi Sate,* Saphon At *

tasakatsu Toufl,* Yoshinort Yamana®

Dy Bonar oL abmnsoy b Can Thenapamie: Aomar, B & £, i, Topumuska, ok, s, Climetirsthilre, Lol Femrrhorss LFA"

TABLE 1 MICs and resistance rates of 5-649266 and other antimicrobial agents against 617 clinical isolates of Enterohacteriaceae”

MIC (pgml)

Species (no. of isolates) Test compound Range

MICsy MICqq

Total, 6 species (617) 5-649266 =0.063 to =64
Cefepime =0.125t0 =32
Ceftazidime =0.125t0 =32
Meropenem =0.063t0 >16
Levofloxacin =0.031 to =8

lative percemtags (%)

Cumml

=0.063 05
=0.125 8

0,25 —
=0.063
0125

5044 R0

el fopiine

« =Meropenem

MIC (jagfml)

FIG 2 Comulative percentage of MICs against meropenem-resistant carbap-
i igceae, The test strains were 110 E coli, K.

Antimicrob. Agents Chemother. 60: 729-734; 2016
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In vitro antimicrobial activity of 5-649266, a catechol-substituted
iderophore cephalosporin, when tested against non-fermenting
Gram-negative bacteria

Akinabu Ito'*, Nooki Kohira!, Samuel K. Bouchillon?, Joshuo West?, Stephen Rittenhouse?, Helio 5. Sader?,
Poul k. Rhomberg®, Ronald N, Jones*, Midenori Yoshizowal, Rio Nakomura?, Masakotsu Tsujit and Yoshinori Yamano!
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Recoted 15 ki 2015; redurned B Seplernber 2015; revised 7 Oclober 2015; accepled 20 October 2015

J. Antimicrob. Chemothe

Table 1. In vitro activities of 5-649266 against non-fermenting

Grom-negative bactena

Species (no. of
strains) Compound

MIC (mgil)

range MICsy

A baumannii (104)  5-649266"
ceftozidime
MEropensm
levofloxacin
cefepime

P. oeruginoso (104)  5-649266°
ceftozidime
m P
levofloxocin
cefepime

5. maltophilia (108)  S-649266"
ceftazidime
IMETOpEnam
levofloxacin
cefepime

00636 S 0175
=32

=16 =16
=8 =8
=0.125 to >32 32

<0.063-4 \;:nnﬁa
0.25 to =32 4
<0.063 to =16 05
0.063to =8 1
<0125 to =32 &

=0.063-4 0125
0.5to =32 32
1to =16 =16
0125t0 =8 1
0.5to =32 32

158 supplemented with 20 wmal/l. opo-transferrin was used.

“CAMHB supplemented with 20 pmol/l apo-transfertin was used.

71: 670-677; 2016

-#- 5649266 ~O- Meropenem ~4- Cefepime -m- Piperacillin/tazobactam

@
g

A. baumannii

umulative percentage
2 o
& g

N
5}

o

00 — &
0.063 0125 025 05

MIC (mg/L)

»32

Figure 2. Cumulative MIC distribution of $-649266 for drug resistant A baurmannii determined in 158 supplernented with apo-T. MICs of meropenem,
celepime and piperacillin/tazobactam were determined in CAMHB.

& S°649266 —O- Meropenem —— Cefepime —m— Piperacillin/tazobactam

ge
®
-

@
-

P. aeruginosa

Cumulative percenta:
&

~
S

0
<0063 0125

Figure 3. Curnulative MIC distribution of $-649266 for drug-resistant P. aeruginasa determined in CAMHB supplemented with apo-T. MICs of
merapenem, cefepime and piperadillin/tazobactam were determined in CAMHB.

J. Antimicrob. Chemother. 71: 670-677; 2016
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In Vitro Activity of the Siderophore ca rbapenem_NS
Cephalosporin, Cefiderocol, against a Enterobacteriaceae

Recent Collection of Clinically Relevant

Gram-Negative Bacilli from North e
America and Europe, Including ) A /
Carbapenem-Nonsusceptible Isolates 3 [
(SIDERO-WT-2014 Study) . ceftazidime-avibactam ~ /
/
Sl -
Meredith A. Hackel,* Masakatsu Tsuji,? Yoshinori Yamano,® Roger Echols,? \
/4
i -_‘/'
; #
Ve
/ ’
S-649266 - ;
o 7_,,-”‘ 7,._..‘_;-—7—" " ceftolozane-tazobactam
— e
aCel slepime -2 Coftarid wibacta ” .,--. bactam @ flox & Colist
FIG 3 Cumulative MIC curves for cefick | and against 169 E from
North American and European medical center laboratories. For colistin and ciprofloxacin, the endpaint of their respective cumulative MIC
susceptibility curves represents the highest concentration tested. The remaining tested isolates had MICs higher than their endpaoint value.

Antimicrob. Agents Chemother. 61: €00093-17; 2017

colistin

5649266 /

ceftazidime-
avibactam

P. aeruginosa

A. baumannii ; / colistin

S-649266 o i
— ) - >3 ceftazidime-avibactam

190 4 Cumubarvr MK wesrpelsby verves, for cefderocnd anel comp
dcal 2 ot

T et A r
scpuibliny (vt ropseints e bighist Ccaoeation temed. The

Antimicrob. Agents Chemother. 61: €00093-17; 2017
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Siderophore Cephalosporin Cefiderocol Utilizes Ferric Iron
Transporter Systems for Antibacterial Activity against
Pseudomonas aeruginosa
Akinobu Ito, Toru Nishikawa, = Shuhai Matsumoto, Hidenori Yoshizawa, Takafumi Sato, Rio Nakamura, Masakatsu Tsuji,

Yoshinori Yamano
Drug Discowery and Disease Research Laboratory, Shionogi o, Ltd, Osska, Jspan

(C) Ceftazidime

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

~@=lron-depleted = Iron-suMicient

g

0D
z

TABLE 1 MICs of cefiderocol, cefiderocol catechol 3-methoxy, and
ceftazidime against P, aeruginosa PACT in CAMHB and ID-CAMHEB
supplemented with a range of ferric iron concentrations

2

Medium MIC (pgiml)

and iron Cefiderocal

addition Total iron catechol

{mg/liter)* (mgliter) Cehderocol -methoxy Ceftazidime

CAMHB s
0 02 0,125 L Time (min)

Uptake (pmalif) 1 o
&

2

]l!ul,.-\.\dl 1B - . & Cefidnnd == Cefiderooal catechol Fmethony

0.0l 003 0.063
003 0.05 0063
0.05 007 0.063
ol 012 0125
0.3 0.32 0.25
0.5 0.52 0.5
1 1.02 0.5
10 10,02 1
= CAMHE, cation-adjasted Mucller- Himon broth; ID-CAMHR, iron-depleted
CAMHE.

=orCeftaridime =o=Pyonvendine

—

o

=

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?

“intemational Health Management Associates, Inc. Schaumnburg, linais, USA

VThe Medicines Company, San Diega, California, USA

Department of Medical Microbickogy and Infectious Diseases, College of Medicine, University of Manitoba,
Winnipeg, Manitoba, Canada

TABLE 1/n vitro activities of meropenem-vaborbactam and comparator agents against 991 clinical isolates of KPC-positive
Enterobacteriaceae

% of Isolates with the following MIC

Family, genus, or specles® MIC® {pgiml) Interpretation:

(no. of Isolates) Antimicrobial agantys) Range Susceptible Intermediate Resistant
Ml Enterobacteriaceae (991) Merapenem-vabarbactam =003 to =32 .06 980 0.6

Meropenam 210 =32 = 4] 4.1

Ceftazidime-avibactam =0.06 (0 =64 98.2

Ceftazidime 110 =64 > =6 30 25

Tigecydine =0.06 to 8 958 i6

Minocycline 0.5 to =64 3 445 304

Gentamicin =0.06 10 =64 =6 634 6.3

Polymyxin B 0.25 to =16 . NA NA

Antimicrob. Agents Chemother. 62: €01904-17; 2018
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