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Table 1. Suggested Groupings of Antimicrobial Agents With FDA Clinical Indications That Should
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Antimicrobial Agent

Ampicillin
Cephamycins:
Cefoxitin, Cefo
Cefuroxime
Tetracyclines
Nitrofurantoin
Polymyxin B
Colistin

Organism

Cephalosporin I:
Cefazolin, Cephalothin

Cephalospori

el
el

robacter reundd
Hobacter kosern
nterobacter aerogenes
nterobacter cioacae
cherichia col
cherchia hermannt T
atnia aiver |
lebsiella pneumoniae. |
organella morgani |
Toilins and

R

|

R
Tactams in this organism.
R

HEE e

"

R

Prot bils
Pr I
Proteus vulgaris I
Providoncia rotigert I
Providencia stuarti I R
There is o minnsic Tesisiance (o f-iaciams i hese organisms, 568
Salmonella and Shigella spp.__| Table 2A, comment (6) or reporting
Serratia marcescens R T R T I I

Versinia R | R | I I I

R ] I
R I
R I
[ [ [
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B.3 Staphylococci

€ £ he]
NI, £ £ 2
Antimicrobial agent ] S 2
3 g Q
S 8 5
g 8 3
Organism w [y
S. aureus/s, lugdunensis There is no intrinsic resistance in these species.
S. epidermidis There is no intrinsic resistance in this species.

S. haemolyticus There is no intrinsic resistance in this species.

S. saprophyticus R R R
S. capitis R
S. cohnii R

S. ![IOSUS
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B.2 Non-Enterobacteriaceae

2
N 3
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ntimicrobial agent |8 | 4| ¢ 3
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S|8|8|8|5|E|8|5[5° 2| 5 |5|E £18
‘ o|8|é < S|\ulgE|E|S|EEg g€
Organism g ] 5
H
S £
N <
Acinetobacter baumannii/
Acinetobacter .
icus complex R R R R R|R
Burkholderia cepacia
complex R|R|R|R|R RIR R|R|R R/ R |R R R
aeruginosa
Stenotrophomonas
maltophilia
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B.4 Enterococcus spp.

Antimicrobial agent

Cephalosporins
Vancomycin
Teicoplanin
Aminoglycosides
Clindamycin
Trimethoprim
Trimethoprim /
sulfamethoxazole
Fusidic Acid

Organism

Quinupristin-dalfopristin

faecalis

faecium

Enterococcus gallinarum /
E. casseliflavus
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What organisms should we test
routinely?
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Cefepime Regimens at ~120 US

1;% Ty\ Hospitals (27,694/6 months)
— <2 gm/day
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* Proposed Disk Diffusion Breakpoints for Cefepime vs.
Enterobacteriaceae:
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Vancomycin trough concentration

Vancomycin Therapeutic Guidelines: A Summary
of Consensus Recommendations from the Infectious
Diseases Society of America, the American Society
of Health-System Pharmacists, and the Society

of Infectious Diseases Pharmacists

Michael J. Rybak,'* Ben M. Lomaestro, John C. Rotschafer? Robert C. Moellering, Jr.*”® Willam A. Craig,’
Marianne Billeter, Joseph R. Dalovisio," and Donald P. Levine®

\Anti-infective Research Laboratory, Department of Pharmacy Practice, College of Phamacy & Health Sciences, and Department of Medicine,
School of Medicine, Wayne State University, and “Detroit Receiving Hospital & University Health Center, Detrit, Michigan; ‘Albany Medical
Center, Albany, New York; ‘Department of Experimental and Clinical Phammacology, College of Pharmacy, University of Minnesota, Minneapolis;
Shields Warren-Mallinckrodt Medical Research, Harvard Medical School, and *Department of Medicine, Beth lsrael Deaconess Medical Center,
Boston, Massachusetts; “University of Wisconsin School of Medicine and Public Health, Madison; and “Oshsner Medical Centers

and "Department of Infectious Diseases, Oschsner Health System, New Orleans, Louisiana

Vancomycin trough concentration:
-another surrogate indicator?

»Trough blood concentration of <10 mg/L can produce
strains with vancomycin intermediately susceptible S.
aureus(VISA) characterisitics.

»To improve clinical outcomes of complicated
infections...... trough serum vancomycin concentrations

of 15-20 mg/L are recommended.

MRSAi5 & F FVanIMIC

100

80

77
71 P<0.01
60
0
21
20 ’—‘
0
0.5 1.0 2

MIC value (ug/ml)

Eradication rate (%)

Moise et al. Antimicrob Agents Chemother 2007; 51: 2582-2586
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Mortality (%)

Haque N, et al. Chest. 2010;138:1356-1362

S MICIS 2 (R 56

TS B TR L ANSR By 58

2g/day i g pts
|

>400 AUC/MIC

Rybak et al. Clin Infect Dis 2009;49:325-7

<400 AUC/MIC

ia, endocarditis,
and hospital-acquired pneumonia

itis, meningitis

Vancomycin Dosing Regimen and Target AUC/MIC
Ratio

Probability of Achieving AUC/MIC Ratio >400 for Vancomycin Regimens of Varying
Intensity with C_;, Values Between 15 and 20 mg/L

100 * <
80 N\
g 60 “»#-2GQ12H
é N -+ 1.5GQI2H
40 'y 16Q12H
~-0.5Q12H
; N
0 : :
0.5 1 2

MIC value (mg/L)

Patel N et al. Clin Infect Dis. 2011;52(8):969-974.

I MICS 250 BRI 7

The significance of a vancomycin
AUC > 400

P<0.05

401
2 33
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2 21 20
°
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@
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T T T 1
<10 ug/ml 10-15 ug/ml 15-20 ug/ml >20 ug/ml
(n=95) (n=44) (n=15) (n=12)

Initial trough value, pg/ml
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MICHI z

Gram-Negative Bacteremia
56.3

P. aeruginosa Bacteremia

W Piperacillin/Tazobactam  m Control

(=}

27.8 273
23.3

28-day Mortality (%)

2 4 8 <16 >=16
Cefepime MIC (mcg/ml) Piperacillin/Tazobactam MIC (mcg/ml)

Bhat SV et al, Antimicrob Agents Chemother 2007;51:4390 Tam VH et al, Clin Infect Dis 2008;46:862

NDM-1 SUPERBUG HAS
ARRIVED IN THE CITY

. SEE
=

CRE: Superbug (super-bacteria that
are resistant to almost all antibiotics)

CRKP:FE - BRI

Depending on the study population
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BFERTSkad S, BEERAE
TS (MIC pg/ml)*

CLSI-S19 (2009) CLSI-S20 (2010)
Agent
S | R S 1 R

Cefotaxime <8 16-32 264 <1 2 24
Ceftriaxone <8 16-32 264 <1 2 24
Ceftazidime <8 16 232 <4 8 216

Ertapenem <2 4 28 <0.25 0.5 21

Imipenem <4 8 216 <1 2 24

Meropenem <4 8 216 <1 2 24

CLSI M100-520. and updates

Carbapenem monotherapy in 50 CPE-infected
patients from 15 studies

MIC of Number of Outcome Failure rate
carbapenem patients Success Failures (%)
<1 17 12 5 29.4
2 12 9 3

4 7 5 2

8 6 4 2

Subtotal 42 30 12

>8 8 2 6

Total 50 32 18

2 p=0.02;

avs b p=0.02

AAC 2009;53:1868

Carbapenemase-producing Klebsiella pneumoniae:
To Treat or Not to Treat with a Carbapenem?

|
b Carbapenem monotherapy (imipenem, meropenem, doripenem) for
strains with MIC >4pg/ml should be prohibited, whereas for strains

with lower MICs (€4pg/ml) better to be avoided.
b Carbapenems may be a reasonable treatment option against
carbapenemase producing K. pneumoniae, provided that:
The carbapenem MIC for the infecting organism is <4mg/L (even
8ug/ml)
Carbapenem is given in combination with another active compound,
i.e. colistin, tigecycline, aminoglycosides.

ii. Carbapenem is given in high dose and prolonged infusions(3-4 hours)

Daikos GL, Markogiannis A. CMI 2011;17:1135

The Most Prevalent Carbapenemases in K. pneumoniae
Blood Isolates and their Susceptibilites to Carbapenems!

Do MICs permit therapy with a Carbapenem?

In Greece VIM{+) KPC{+)
- 57 150

MIC range 0.12-32 pg/ml

MIC <dpg/mi* 79%

MIC 2pg/ml -

*CLSI=R

HOW TO TREAT?
The Last Frontier Antibiotics in the Era of
XDR Gram-Negative Microorganisms

Colistin
Tigecycline

Fosfomycin

Carbepenems?

B B HEAIPK/PDEH

PK-PD Target Attainment for B-lactams

ee Drug % Time > MIC

Antimicrobials

Bactericidal* (%)

* 3 log reduction in colony-forming units

Drusano GL. Not Rev Microbiol 2004,2:259 Daikos GLCMF 2011
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IMIC = Minimal Interest to Qliniciansl =

*No correlation with clinical response
*Results are available too late
=Resistance is not an issue in fungi
=Cultured isolate cause of infection?
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PK/PD Data
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Journal of Clinical Pharmacy and Therapeutics. 2001;26:159-169

et iR ) 24 ARRFAE (B0 TE HE )

o 2/3JF I H ' HEH

o JR [ FEE IS FL L () WA FEE 320 (1 =16.36 1%

o 1/3 JETE HARIEHEH

e 1g Vi 1-3h

o JIHVT:581mg/L (f& Il 243K 5 [1)10.56f%F) L AHE
B 788mg/L (& ML 245 FE 1 144)

o HEJHYT:898mg/L(Z Mk I164%) JHEE
78.2mg/L (7 MK K1 1.44%)
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SO PR AT R E RS R R
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WHLRSIERR BRI AL
Lo

e SIS BRI

PK/PD PARAMETERS

(ugimL) | BC

Cmax
AuC
Mlc B T T LIl
i«— Time above MIC —>

BHEZYIRT SRR
PK/PD PARAMETERS

B -k
Time above MIC AR PR
T
(T>MIC) P
Cmax / MIC RAEER
AUC | MIC AR

Clin Infect Dis 2001 Sep 15;33 Suppl 3:5233-7
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B : Time above MIC Bl

A: %m EE

HAER B/ A (%)
WERIHE 30-40%
Lk 50-60%
BFERR 50-60%

Scand J Infect Dis Suppl 96:11-16,1995
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BSEEEF)
ORER 19994E 3 20004
. S | R S |
R
P /iEl;  <1/.5 2/1 >4/2 <Q2/1 4/2 >8/4
CS 0.5 1 > 1 2 >4
Sk7ankfsHEg 0.5 1 > A4 2 >4
g 0.5 1 2
ST <2 4 >8

CLSI Vancomycin MIC (ug
/ml) Breakpoints — S.
aureus

2006 2005
<2 48 =16 4 8-16 =

Notes:

2005 same as current FDA breakpoints

No change in disk diffusion breakpoints

No change for coagulase-negative staphylococci

BZPK-PDZ5IEXGTR

NCCLS#E2001 8 7 B EKE *f L
AR RS RO P M = (BRREZE. 3E
BRiBE S )

xSiar B REnTE
MRSA: 1% 8p-FI AR oI 25

ESBL: EEEFRHE. LMA, PEHREATS
%Ligm S EHEEERBREA S ZEKE
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RS MATER S PR A /el . S%/&FEE,
KERT . KARE. KEREITFREWNE

RSN E E 28R 5 R A 7T 30E]
—EE

6005 HEATREMICHE: HEB1504FJAIDS
NRESIKER, —BMTF; AfirkmE, MIC
{EAF64 ug/mi
90-60JE Nl —MIC{E SR

BN ERR: 90%% AT AR

SRR ZERE: 60%XTATT A

Mahmoud A.G, JCM 1996, 34:489-495; Rex J,CID 2002, 35:
982-989
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