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Intracellular S. pneumoniae...

« Streptococcus pneumoniae have evolved strategies for colonization
and resistance.

 Among them is the possibility to invade eucaryotic cells, such as
monocytes and macrophages (1, 2), dendritic cells (3), or lung
epithelial cells (4,5).

 This is also evidenced in vivo based on the examination of biopsies
from children with chronic otitis (6)

* However, they are variations in internalization and intracellular
survival according to capsular serotypes (7).
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Intracellular S. pneumoniae...
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Intracellular S. pneumoniae

* Intracellular forms may play a critical role in chronic character of
streptococcal infections (persistent foci) and in their subsequent
dissemination (relapses and recurrence) because

» they are sheltered from immune mechanisms of defense

> they are poorly susceptible to most antibiotics (ECCMID 2011)

Pharmaodynamic model to study the intracellular activity of antibiotics
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Pharmacodynamic intracellular
S. pneumoniae model: typical results (1)
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Pharmacodynamic intracellular
S. pneumoniae model: typical results (2)

amoxicillin azithromycin
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Why do we need breakpoint ?

¢ A breakpoint is a susceptibility value (e.g., an MIC) which,
applied to a population of a micro-organisms of decreasing
susceptibility , will separate those that have a high likelihood of
showing a useful response from those that will not.

SP17
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A log cfu from time 0 (24 h)
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Why do we need breakpoint ?

¢ A breakpoint is a susceptibility value (e.g., an MIC) which,
applied to a population of a micro-organisms of decreasing
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Actual data: moxifloxacin... *

MICs (mg/L):
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Actual data: amoxicillin... *

MICs (mg/L):
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Actual data:

* only partial data shown for sake of clarity

clarithromycin... *
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Actual data: putting all together...

MICs (mg/L): MICs (mg/L): MICs (mg/L):
O 0.06 A 0.25 o 1 © 0.008 A 05 @ 4 © 0.008 A 0.03 o 1
@ 0.12 ' B2 @ 0.03 v 1 o 16 @ 0.01 vV 05 o 16
E A

—~ 34 (o] — 3- —_

S S v S

g 2 g 2 g

£ 4 c 4 c

T 1 E’ 1 .E

5 o o

Q gdeccccccccdice e N ecaaaaaa. Q (teccccccccccccccdeccccpeimd@laaa.. o

o] o o

£ E E

S 14 S 14 =}

) o o S 5

o

& 21 R $ 2] g

S L) o

< i i A < o < . .

-3{ Moxifloxacin -3 Amoxicillin -3 Clarithromycin
LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ
-2 -1 0 1 2 -2 -1 0 1 2 -4 -3 -2 -1 ﬂ 1 2
logqo extracellular concentfatjon (mg/L) log4q extracellular concentratipn(mg/L) logqq extracellular concentratioh (mg/L)

* only partial data shown for sake of clarity

27/4/2013 23rd ECCMID, Berlin, Germany - Oral presentation O608



Analyzing all data globally
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Towards a breakpoint...

: " Report: Partition-Cs - JMP o =]
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Cs (multiplesof MIC)
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Main messages and Food for thought...

It is possible to measure the intracellular activity of antibiotics
against S. pneumoniae using pharmacological tools
(pharmacodynamics)

There is a gradual shift of the concentration-dependent responses of
phagocytized isolates as a function their MICs, with E_ ., moving
from negative to positive values and C increasing

For both parameters, recursive partitioning indicated a dichotomous
split at an MIC of 0.5 mg/L

This "intracellular breakpoint” is close to the clinical "S" susceptibility
breakpoints of EUCAST for these antibiotics...
(clarithromycin = 0.25 — amoxicillin and moxifloxacin = 0.5)
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A word of caution, however...

A breakpoint should not be considered as wall ...
... but as a help to the clinician
... who may decide to knowingly overpass it !
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Thank you for any suggestion !
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