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Determinants of:

clinical success
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Determining “potency” of
antimicrobial agents

o MICSO and MICQO Values
« MIC distributions
« Interpretative breakpoints




Minimal inhibitory concentration
(MIC): measure ofi potency~

o Antibiotic concentration is constant
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MIC,,: the lowest concentration that

includes at least 90%bo of the strains
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MIC., andi MIC,, unimodal population




MIC;, and MIC,, bimodal population




Streptococcus pneumoniae
Penicillin MIC variation by method
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From Jacobs et al., J. Clin. Micro. 1998, 36:179



Streptococcus pneumoniae
Erythromycin MIC variation by method
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From Fasola et al., Antimicr. Agents Chemother. 1997, 41:129-134




S. pneumoniae Pen-R:

The Alexander: Project 2000
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Postantibiotic eftect;

PAE 1n vitro

Definition:

PAE=T-C

control

* Suppression of bacterial growth after short
exposure of organisms to antibiotics

T= The time required for the exposed culture to
increase one log,, above the count observed
immediately after drug removal

C= The corresponding time for the unexposed




Postantibiotic effect
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Postantibiotic effect in vivo

« M= the time serum concentration exceeds the MIC

Definition
PAE=T-C-M

T= the time required for the counts of cfu in thighs
of treated mice to increase one log,, above the
count closest to but not less than the time M

C= the time required for the counts of cfu in thighs
of untreated mice to increase one log,, above the
count at time zero




The postantibiotic effect of gentamicin against K. pneumoniae in vivo
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Fantin et al. JAC, 1990




PA SME of telithromycin against H. influenzae
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—§—PAE

= 0.1xMIC
=i 0.2xMIC
= 0.3xMIC
== Control

PAE of ~7 h present

PA SME increases PAE by a
further 4-7 h at different
subinhibitory drug
concentrations










Bactericidal activity: Time-kill
determination

on extent and time course of killing




Gemifloxacin time kill'of a penicillin

resistant strain of S.pneumoniae
gemifioxacint MIC 0:016 uc

“*  Growth control
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Time Kill of S. pneumoniae for
telithromycin (MIC 0:125 mg/1L)
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T|me Killl of: S pneumoniae for

=ai0.5 X MIC

=20.25 x MIC
== Growth control

\ = Threshold
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Time kill of' S. pneumoniae

Bactericidal activity against most
strains at MICs for quinolones

compared to at 2X MICs for beta-
lactams




Time kill of' S.pneumoniae

Little bactericidal activity at MIC at 3 h
Bactericidal activity against up to half of the strains at 6 h

Bactericidal activity against most strains at 12 h, with faster
killing by quinolones that by beta-lactams

Little change between 12 and 24 h
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MIC distributions of RT1I
pathogens

m Can MIC distributions be applied to clinically
determined breakpoints to determine
susceptibility of isolates?







Streptococcus pneumoniae
MIC distributions of penicillin
and selected cephalosporins
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Haemophilus influenzae
MIC distributions of cephalosporins
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Source: The Alexander Project 1996



Haemophilus Influenzae
MIC distributions of macrolides
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Amoxicillin
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Amoxicillin-clavulanate

M. catarrhalis
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% of strains

Ceftriaxone

/A M. catarrhalis

VS 5754s oneumonia

5
//////////

0.004
0.008

QO
O
co

MIC in ug/mL

AdaptediirompPAIExXanEERPIOJECH 2000/ GlaxoSmithKiINeE  datarenile:



% of strains

7 4 M. catarrhalis
/ . pneumoniae

| =5
[/ B/

/




% of strains

Z M. catarrhalis

Vit
M e S T e —

| | | | | I | | | | | |
Q -
o N




% of strains

M. catarrhalis
S. pneumoniae
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Cefditoren

M. catarrhalis
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Adapted from Jacobs ICAAC 1997 abstr E103, Kelly ICAAC 1999 abstr 2323,
and Spectracef Prescribing Information 2002




% of strains

M. catarrhalis
S. pneumoniae
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Adapted from Jacobs ICAAC 1997 abstr E103,
and Cedax Prescribing Information 2002
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Clindamycin

M. catarrhalis

S. pneumoniae

H. influenzae

MIC in ug/mL



Telithromycin

M. catarrhalis
S. pnheumoniae
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Trimethoprim-

/

— M. catarrhalis
S. pneumoniae
H. influenzae
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Levofioxacin




MIC distributions of RT1I
pathogens

sutions can be appliec
determined breakpoints to determine
susceptibility of isolates
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