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Determining Determining ““potencypotency””
 

of of 
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Minimal inhibitory concentration (MIC) 
determination

Minimal bactericidal concentration (MBC) 
determination

Subinhibitory
 

and post-antibiotic effects (SME 
and PAE)

Interpreting MICs 
•

 

MIC50

 

and MIC90

 

values
•

 

MIC distributions
•

 

Interpretative breakpoints



Minimal inhibitory concentration Minimal inhibitory concentration 
(MIC): measure of (MIC): measure of ““potencypotency””

MICs
 

are the most common measures used for the 
evaluation of antimicrobial activity

MICs
 

are in vitro measurements:

•

 

the antibiotic concentration required to 
completely inhibit visible growth in a test tube 

•

 

Bacterial inoculum, medium and incubation 
time are standardized

•

 

Antibiotic concentration is constant
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MICMIC9090

 

: the lowest concentration that : the lowest concentration that 
includes at least 90% of the strains includes at least 90% of the strains 

testedtested
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and MICand MIC9090
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Streptococcus pneumoniae
 Penicillin MIC variation by method
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Streptococcus pneumoniae
 Erythromycin MIC variation by method
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Subinhibitory Subinhibitory effects of effects of 
antibioticsantibiotics



Odenhalt 2001



Odenhalt 2001

One log 
growth 
increase
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Odenhalt 2001

Prolonged in vivo

 

PAE present



Odenhalt

 

2001

PAE of 7 h present

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

subinhibitory

 

drug 
concentrations



SubinhibitorySubinhibitory
 

effects of effects of 
antibioticsantibiotics

Subinhibitory
 

effects such as PAE 
and  PAE-SME can often be 
demonstrated and may account in 
part for concentration-dependent 
PK/PD interactions in vivo  



Bactericidal activityBactericidal activity



Bactericidal activity: TimeBactericidal activity: Time--kill kill 
determinationdetermination

MICs
 

do not provide data on whether the 
isolate has only been inhibited or has been 
“killed”

MBCs
 

provide data on bacterial killing 
(defined as a 3 log10

 

kill in 24 h)

Time-kill curves provide more detailed data 
on extent and time course of killing



GemifloxacinGemifloxacin
 

time kill of a penicillin time kill of a penicillin 
resistant strain of Sresistant strain of S.pneumoniae.pneumoniae

 ((gemifloxacingemifloxacin
 

MIC 0.016 MIC 0.016 ugug/ml)/ml)

1

2

3

4

5

6

7

8

0 6 12 18 24

Time (hours)

Lo
g 

10
 C

FU
/m

l 8 X MIC

4 X MIC

2 X MIC

1 X MIC
0.5 X MIC

0.25 X MIC

0.125 X MIC

Growth control

MIC 0.008 ug/ml

MBC 0.015 ug/ml



Time Kill of S. pneumoniae for Time Kill of S. pneumoniae for 
telithromycintelithromycin

 
(MIC 0.125 mg/L)(MIC 0.125 mg/L)

2
3
4
5
6
7
8
9

0 6 12 18 24

Time (hours)

Lo
g 1

0 c
fu

/m
L

8 x MIC
4 x MIC
2 x MIC
MIC
0.5 x MIC
0.25 x MIC
Growth control
Threshold

MIC 0.125 ug/ml

MBC 0.125 ug/ml



Time Kill of S. pneumoniae for Time Kill of S. pneumoniae for 
pristinomycinpristinomycin

 
(MIC 0.5 mg/L)(MIC 0.5 mg/L)

2
3
4
5
6
7
8
9

0 6 12 18 24

Time (hours)

Lo
g1

0 
cf

u/
m

L

8 x MIC
4 x MIC
2 x MIC
MIC
0.5 x MIC
0.25 x MIC
Growth control
Threshold

MIC 0.5 ug/ml

MBC 1 ug/ml



Time kill of STime kill of S.pneumoniae.pneumoniae
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Time kill of STime kill of S.pneumoniae.pneumoniae
Little bactericidal activity at MIC at 3 h
Bactericidal activity against up to half of the strains at 6 h
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MIC distributions of RTI MIC distributions of RTI 
pathogenspathogens



MIC distributions of RTI MIC distributions of RTI 
pathogenspathogens

Can MIC distributions provide a basis for 
comparing susceptibilities of different 
bacterial species causing infections at the 
same sites?

Can MIC distributions show if discrimination 
between isolates with different MICs is likely 
to be possible in clinical studies?

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



MIC distributions
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Streptococcus pneumoniae
 MIC distributions of penicillin 

and selected cephalosporins
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Haemophilus
 

influenzae
 MIC distributions of cephalosporins



Source: The Alexander Project 1996

0
25
50
75

0.
03

0.
06

0.
12

0.
25 0.
5 1 2 4 8 16 >3
2

Azithromycin (0.015-32 mg/L)

Erythromycin (0.015-32 mg/L)

Clarithromycin (0.015-32 mg/L)

Haemophilus
 

Influenzae
 MIC distributions of macrolides



AmoxicillinAmoxicillin

0

10

20
30

40
50

60

%
 o

f s
tr

ai
ns

0.
02

0.
03

0.
06

0.
12

0.
25 0.

5 1 2 4 8 16 >1
6

H. influenzae

S. pneumoniae

M. catarrhalis

MIC in ug/mL

Alexander Project USA 2000:  S. pneumoniae (n=1362),

 

H. influenzae

 

(n=634),
M. catarrhalis

 

2000 (n=206)



AmoxicillinAmoxicillin--clavulanateclavulanate
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CeftriaxoneCeftriaxone

Adapted from Alexander Project 2000; GlaxoSmithKline, data on fiAdapted from Alexander Project 2000; GlaxoSmithKline, data on file.le.
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MIC distributions of RTI MIC distributions of RTI 
pathogenspathogens

MIC distributions can provide a basis for 
comparing susceptibilities of different 
bacterial species causing infections at the 
same sites

MIC distributions can show if discrimination 
between isolates with different MICs is likely 
to be possible in clinical studies

MIC distributions can be applied to clinically 
determined breakpoints to determine 
susceptibility of isolates
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