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Is there a need for new drugs
against Pseudomonas ?
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Unmet medical needs in antibacterial therapy

Louis B. Rice

Evolving and persistent unmet needs in antibacterial therapy

cgative bacteria Antibiotics for biofilm-related infections
Acinetobacter baumanni, Staphylococcus aureus, Staphylococcus epidermidis, Enterococcus spp.,
Stenotrophomonas maltophilia, Community-acquired (CA) UTI Escherichia coli, Klebsiella pneumonia, Enterobacter spp.,

Pseudomonas aeruginosa j Acinetobacter baumanni,
tenotrophomonas maltophilia

Escherichia coli
CA- and hospital-acquired pneumonia
Staphylococcus aureus




Is there a need for new drugs
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The forgotten Gram-negative bacilli: What genetic
determinants are telling us about the spread
of antibiotic resistance

Thomas D. Gootz

Resistance mechanisms to some antibiotics

Antibiotic class Resistance mechanism Determinants

Aminoglycosides Compound modification Adenyltransferases, acetyltransferases
phosphotransferases
Streptomycin Target modification Mutation in small ribosomal proteins
Cephalosporins PBP changes Rare in Gram-negatives
Beta-lacatamases Ambler classes A-D?

Efflux systems/Omp mutations RND-MFP-OMF®/AOmpF, OmpC

Carbapenems PBP changes Rare
Beta-lactamases Ambler classes A, B, D?
Efflux/Omp changes RND-MFP-OMF®/AOprD

Fluoroquinolones Target mutation Gyrase primary Topoisomerase IV secondary
Target rescue qnr

Efflux/Omp mutations RND-MFP-OMF®/AOmpF and OmpC




What is new over the last years ?

S
o Gram(+) Gram(-)
approvals
moxifloxacin O
2001 linezolid O
2002 ertapenem @ O
2003 gemifloxacin @
daptomycin @
2004 telithromycin @
2005 tigecycline @ O

But no anti-Pseudomonas agent ...
-



What is In the pipeline for Pseudomonas ?
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Anti - Pseudomonas cephalosporins ?

B-lactamases

preclinical
PBP2a prodrug
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BAL9141

As active as cefepime

cephalosporine M'(?n;‘ff’e MIC 50 MIC 90
BAL9141 0.5-16 2 8
ceftriaxone 1-128 16 128
cefepime 0.5-32 2 8
i

Issa et al., Diagn Microbiol Infect Dis. (2004) 48:73-5



BALS5/88

Which dose for which bug ?

- a—250/8
-0—250/12
——500/12
——750/8

—o— 750/12
—a— 1000/8
—— 1000/12

00825 0.128 028

Mouton et al. AAC (2004) 48:1713-8



Anti - Pseudomonas carbapenems ?

preclinical
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Doripenem

In vitro activity slightly higher than that of meropenem
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Mushtaqg et al., AAC (2004) 48:3086-92



Doripenem
-

Influence of resistance mechanisms

metallo
carbapenem MexAB MexEF  OprD B-lactamase
doripenem nd r
imipenem S 'R
meropenem r
: MIC > 8 mg/L
r :MIC <8 mg/L
S e

Dalhoff et al., Biochem. Pharmacol. (2006) 71:1085-95



Doripenem

PK/PD in support to dosing : t > MIC ~ 20 %
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Bhavnani et al., AAC (2005) 49:3944-47



Doripenem

Pk/PD in support to dosing : t > MIC ~ 20 %

continuous
Infusion
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Bhavnani et al., AAC (2005) 49:3944-47



Doripenem

But what is the sensitivity of clinical isolates ?

Organism Antimicrobial MICs, MICyg, Minimum Maximum Geometric mean  Mode

P. aeruginosa (C Doripenem ).2: 0.25
isolates; n = 82 Imipenem ) )
Levofloxacin
Piperacillin
Ceftazidime
Aztreonam
Tobramycin
Cefepime

]

= o0
4

(]

P. aeruginosa (non-CF Doripenem

isolates; n = 78) Imipenem
Levofloxacin
Piperacillin
Cettazidime
Aztreonam
Tobramycin
Cefepime

Traczewski et al., AAC (2006) 50:819-21



Anti - Pseudomonas carbapenems ?
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RO 4908463

In vitro activity comparable to other carbapenems

B-lactamase
carbapenem MIC range (mg/L) hydrolysis
(class C & A)
RO 4908463 0.06 - 32 <10 %
Imipenem 0.25 - 32 <10 %
meropenem 0.06 - 32 12 %
B

Koga et al., AAC (2005) 49:3239-50



Anti-Pseudomonas fluoroquinolones ?
I

preclinical
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iIncreased activity

Phase Il sitafloxacin (Japan)
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Sitafloxacin

MIC distributions in WT and resistant strains

more active
®CIPRO than ciprofloxacin!

HSITA

B CIPRO
H SITA
H CIPRO

Kitamura et al., AAC (1995) 39:1467-71



Sitafloxacin
e

Higher affinity than ciprofloxacin for mutated targets

IC 50 (mg/L)
DNA Gyrase Topo IV
fluoroquinolone
WT T831l WT S871l
sitafloxacin 0.42 1.85 2 8.62
ciprofloxacin 0.55 4.06
T

Kitamura et al., AAC (1995) 39:1467-71



Anti-Pseudomonas fluoroquinolones ?

preclinical DK 507k

Phase |
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risk of

Phase Il sitafloxacin (Japan) phototoxicity
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DK 507k

Less active than sitafloxacin against Pseudomonas

fluoroguinolone M'(?n;‘ff’e MIC 50 MIC 90
DK 507k 0.03-4 0.06 0.5
sitafloxacin 0.015-0.5 0.03 0.25
ciprofloxacin 0.015 - 16 0.03 0.5
EEEEEEEEE

Otani et al., AAC (2003) 47:3750-9



Inhibitors of Pseudomonas efflux pumps ?
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Inhibitors of Pseudomonas efflux pumps
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Lomovskaya et al. IMMB (2001) 3: 225-36



Inhibitors of Pseudomonas efflux pumps

Mpex Pharmaceuticals,

News:

Making Proven Antibiotics Better

.

Research & Development ¢ Mews Employment : Contact

Mpex Pharmaceuticals Announces Initiation of Second Phase Ib Clinical Trial for an Aerosol Candidate to Treat Respiratory Infections Associated

with Cystic Fibrosis
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X pump inhibitors to i improve antibi

day announced that it ha:s initi

ical endpoint for the study is the dem
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www.mpexpharma.com



Do wide spectrum glycylcyclines
S @Ct UpON Pseudomonas ?

preclinical

minocycline
Phase | tigecycline
Phase I N i ;;‘#i{
Phase Il

evades resistance by

o efflux by Tet pumps
* ribosomal protection

registration tigecycline




Tigecycline

XXL spectrum ....what about Pseudomonas ?

phenotype MIC (mg/L)

WT

38

A mexXY

0.5

‘ decelving ...
‘ Interesting !

combine with efflux pump inhibitors ?

-
Dean et al., AAC (2003) 47:972-8



Which of these weapons

T e will win the battle ?

. . —
Joyeuses fétes de Paques !



