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A E = Enterococ@exium

A S =Staphylococcus aureus

A K = Klebsieltmeumoniae

A A = Acinetobadaumanii

A P =Pseudomonas aeruginosa

A E = Enterobacter species

Boucher HW, et alClin InfedDis2009:48-12.
Peterson LRClinInfecdDis2009;49:993.




Dearth of New Drugs ... ...For Hardier Germs

The number of new antibiotics Acinetobacter germs in U.S.

approved for sale in the hospitals that are resistant to a

United States has dwindled. powerful antibiotic often used
as a last line of treatment.

20 antibiotics approved for sale 30% Acinetobacter germs
""""""""""""""""""" 7 resistant to imipenem
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MYSTIC Program: U.S. 2008

Enterobacter Klebsiella P aeruginosa Acinetobacter
(n = 215) (n = 416) (n = 439) (n = 127)
Grstacian 76 o6 o0 35
Ceftazidime 74 86 86 32
Cefepime 94 93 87 32
Imipenem 97 95 80 5%
Meropenem 97 94 85 46
Tobramycin 91 85 89 59
Ciprofloxacin 90 84 77 32
Levofloxacin 91 86 73 34

Data are % susceptible.
RhomberdP’R, et alDiagrMicrobidhfect Di2009;65:41426




MYSTIC Program:
U.S., 19982008
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K pneumoniae A baumannii*

P-T = piperacillifazobactamlAZ = ceftazidimelMP = imipenem; TOB *obramycinCIP = ciprofloxacin.
* A baumanmipt tested in 2006.

Rhomberd’R, et alDiagrMicrobidhfect Di009;65:41426.



So I n Case You

A Hospital acquired infections are expensive

A Attributable length of stay & cestepsis
A 10.9 days
A $32,900
A Attributable length of stay & caspneumonia

A 14.0 days
A $46,400

EberMR, et alArch Intern M810:;170:3453.



Attributable Costs: Infections
Due to ABX R Gram¢{) Bacteria

A Single center, retrospective, cohort from-3000
A 29% of HAIs

A 16% due to MDR organisms

A LOS increased 23.8% (p=0.0003)

A Hospital costs increased 29.3% (p<0.0001)

Mauldin PD, et aRntimicroBgent€hemotH010;54:1095.



Appropriate Initial Therapy

A Inappropriate initial antibiotic therapy = adverse clinical outcomes

1 Inappropriate
Bl Appropriate

E coli ? 869
Klebsiella spp. ? 312
Enterobacter spp. IE— g |

: 1
P aeruginosa 295

0 20 40 60 0.1
Survival (%)

1. Kollef MH.Clin Infect Di2008;47(Suppl 1):S33. 2. Kumar A, et &lhes2009;136:123[248.

Pvalue
e < .0001
| <.0001
| o] .0002
o < .0001
1 10 100
Odds Ratio



New Drugs for
MDR Gram Negatives
A NXL-104

A Betalactamasmhibitor

A Inhibits class A and C enzymes

A Currently in development witkftarolines: others

A CXA-101
A Vs carbapenem R aeruginoddiC50/90=1/4mcg/ml

A Primary challenge remained MBLs or unusual ESBLs

A Currently being developed by Cubist

Juan C, et aAntimicroAgent€hemotH&10;54:8461
MoyaB, et alAntimicroBgent€hemothH&010;54:1213



Mechanisms of Resistance
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NicasioAM, et alPharmacotherap98;28:235409.



Risk Factors for Infections Due
to Resistant Organisms

A Severity of illness

A Prolonged hospital length of stay (LOS)
Prolonged intensive care unit stay

Transfer from outside hospital or nursing home
nvasive procedures or devices
mmunocompromised

Prior antibiotics

> > >

>

>

1. Safdal, et alAnn Intern Me#002;136:8314.
2. MaragakitL, et alClinInfect Di2008;46:125W63



Dr. C + P. aeruginosa+r Monday

= BAD

A P.aerugindsam the hip of an HIV patient
A Pip/tazo= R(>128)
A Ceftaz= R (>128)
A Cefepime = R (>128)
A Imipenem=R (>16)
A Mero=R (>16)
A Dori =R (8)

A Amikacin GentamicinTobramycire R
A Colistin= 1



Pseudomonas aeruginosa

A Intrinsically resistant to many antibiotics

AMechanit sms of resi St anc e
pumps

A Resistance emerged on therapy in 10.2% of patients
Almi, ciprg, and pip use associated with selection of R mutant:

ACombo aminoglycosides did not prevent resistance

1. DriscollJA, et alDrugs2007;67:35368.
2. Carmeliy, et alAntimicroBgent€hemothd©99;43:1378382



S

P. aeruginosaResistance Mechanisms

>

Multiple AlactamasegrimarilyAmpCin U.SL5

>

D2 porindeletion = imipenem resistahce

A meroanddorirequire multiple mechanisrs

>

Aminoglycosides: modifying enzymes, permeability changés, efflux

g~

Fluoroquinolon€FQ) resistance: target mutations & efflux pimps

>

Polymyxinresistance is rare, outer cell membrane cHeénges?

>

MDR efflux pump$

BonomoRA, et alClinInfect DiR006;4Fuppl2):S49556.
NicasioAM, et alPharmacotheraf8;28:23549.

MushtadfS, et alAntimicroBgent€hemoth2004;48:3088092.
LivermoreDM, et al.TrendslicrobioR006;14:41820.
Queenam\M, et alClinMicrobidkey2007;20:444058.
LandmarD, et alClinMicrobidev2008;21:44965



Doripenem: Changes in Infusion

Length and Time>MIC (500mg)
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Bhavnani SM, et @&ntimicrob Agents Cher2601e49:394417 .




S N

Acinetobacter baumanni/

A4d5 genes Oresi stance

A Prominentilactamasedaclude
A AmpC
A OXA enzymes = primary of carbapenem resistance

A Porinchanges may = carbapenem resistance

MaragakisL, et alClininfect Di2008;46:125163.
Peled, et alClinMicrobidkev2008;21:53832.
MunozPriceLS, et alN EnglJ Med2008;358:12711281.
BonomoRA, et alClinInfect Di006;4Fuppl2):S49556.
LivermoreDM, et al.TrendslicrobioR006;14:41820.

S |

A Can be exquisitely susceptible or highly resistant to ABX

and



= WIS

Acinetobacter baumanni/

A May possess aminoglycosmmlifying enzymes
A FQ resistance due to mutationgynAandparC
A Polymyximresistance = outer cell membrane changes?

A Efflux pumps
A TetApump:tetracyclinefut notminocycling

A AdeABCpump: FQtetracyclinesigecyclingrimethoprim

Pele@\Y, et alClinMicrobidkeyv2008;21:53882.
MunozPricelLS, et alN Engld Med2008;358:1271P81.
BonomoRA, et alClinIinfect Di2006;4Fuppl2):S49556.
MaragakitL, et alClininfect Di2008;46:125W63.



Question Number 1:
Shoul d The OEO

Bad Bugs, No Drugs: No ESKAPE! An Update

from the Infectious Diseases Society of America

Helen W. Boucher,' George H. Talbot? John S. Bradley,* John E. Edwards, Jr,**" David Gilbert? Louis B. Rice,*"
Michael Scheld,” Brad Spellberg,®** and John Bartlett*

Clin InfedDis2009:48-12.
Peterson LRClinInfecdDis2009;49:993.



Case 1.

A 57yomwith a histonALL s/p BMT and
disease relapse

A Presents to the ED at Usystolicen the 60s
A Levophecdand a trip to the unit

A Tmax102.9WBCO0.2

A Outpatient meds incluaeoxiprophylaxis

A Started owanco merq azithro



UHS Antibiogram Jano Dec 09
for Inpatient £. colf (n=959)

A Ampicillin33% A Pip/tazo95%

A Amp/Sulb59% A Tmp/ Smx61%

A Cefazolirg4% A Ciprofloxacin 71%
A Cefotetar96% A Nitro 94%

A Cefotaxim®2% A Gent89%



However In
Transpl ant Tel

100 -
90 A 85
80 -
70 A
60 - 54
50 1 47 47
40 -
30 -
20 A
10 A

0 - | | | | | | |
Ciproflox Ceftriax CefepimeAmp/Sulb CefazolinTmp/Smx  Gent

90
80

69

%SusceptibleE. coli

***Note TICU E. coli = 21% forciproflox(n=19)
Data courtesy of James H. Jorgensen, Ph.D.



E. coll

AAMpOoR A Cefepime R

A Amp/Sulbo R A Pip/Tazo- S

A Amikacin- S A Cipro- R

A Cefazolim R A Gent- S

A Cefotetar® S ATMP/SMX 0O R
A Cefpodoxime R AErtao S (1)

A Cefotaxime R A Mero- S



E.coifwl t h oCef ot

Photo Courtesy of James H. Jorgensen, Ph.D.



How Big of a Problem is this?

0One might questi on \
acquired, ESBproducinge.colcarry the same

clinical significance as ®MRSA - Helfand Clin
InfedDis2006; 43:1415.

Emergence of ESBaProducinge.coliin
Community Hospitals throughout N. Carolina:

A Harbinger of a Wider Problem in the UdS.?
FreemanClininfedDis2009; 49:e30.



Increasing Numbers of ESBLS
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Lewis JS, et &intimicroAgent€hemotHi&)07;51:40131.



The Chicken or the Egg?

0ST131 has contri but e

emergence of the CIM-15 extendedpectrum beta
lactamase and, per haps,

Johnson JR, et dClinMicrd@2009:47:3724.



