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Introduction L —

In the best model, ffMXF increased the elimination of the number of
OTUs by via an E__, model (Fig 3).

Goodness of fit of the model were satisfactory. Individual fits of ffMXF
and number of OTUs presented in Fig 4.

* Metagenomic analysis provides a detailed picture of the intestinal
microbiota. Antibiotic administration has a major disrupting impact [1].

* We developed a joint model of plasma and free fecal concentration of .
moxifloxacin (ffMXF), a fluoroquinolone antibiotic, after oral

administration in humans, and their impact on fecal microbiota.
Figure 3: Compartmental model obtained for plasma and fecal MXF PK (red)
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and for bacterial diversity (orange). Compartments are a, transit, Aa,
absorption, Ac, central, Ap, peripheral, Atl & At2, transit, Af, fecal
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 Turn-over models tested to model the impact of ffMXF on bacterial
diversity [2].

1-r\
0.01-

0 3 6 9 1215

1-r\
0.01- .

0 3 6 9 1215

e Parameter estimation performed using non-linear mixed-effects Time (days)
modelling with SAEM algorithm in the Monolix software. v, | 01-002 oo, 01-006 01-007 v, 01008
2007 : 2007 : 200{ . E 2007 E
Conclusion I e N e - T I s
-20-10 0 10 20 30 40 -20-10 0 10 20 30 40 -20-10 0 10 20 30 40 -20-10 0 10 20 30 40
 First PKPD model that joins the plasma and fecal PK profiles of an 3001 :01'009 3001 :01'013 200- :01'024 2001 :01'035
antibiotic to its deleterious effects on the intestinal microbiota. 000 b 2000 2001 ., 200 —\/
e MXEF is still detectable in feces 10 days after the end of treatment, with R 100 T e 100 0]

highly variable impact on number of OTUs. Return to pre-treatment

Number of OTUs

-20-10 0 10 20 30 40

-20-10 0 10 20 30 40

01-046

-20-10 0 10 20 30 40

-20-10 0 10 20 30 40

01-057

state is incomplete 30 days after the end of treatment. 001 001 001, o
. . . . . . . . . 200- n 2001 . ! 2007 . 2001 , .
* The characterization of other indices of microbiota disruption by MXF is ol e 4\/ ol Ne— ol T Ne—
ongoing . -20-10 0 10 20 30 40 -20-10 0 10 20 30 40 -20-10 0 10 20 30 40 -20-10 0 10 20 30 40
References w00, 01-065 w00, 01-067 10, Controls
[1] Dethlefsen, L. & Relman, D. A. Incomplete recovery and individualized responses of the human distal gut : :
microbiota to repeated antibiotic perturbation. Proc Natl Acad Sci U A 108 Suppl 1, 4554-4561 (2011). 2001 et 2001 —'—\/ 2007 e
[2] Nguyen TT, Guedj J, Chachaty E, de Gunzburg J, Andremont A, Mentre F. Mathematical modeling of bacterial 100 —E\/ 100 LN 1009 7+ k
kinetics to predict the impact of antibiotic colonic exposure and treatment duration on the amount of resistant -20-10 0 10 20 30 40 -20-10 0 10 20 30 40 -20-10 0 10 20 30 40
enterobacteria excreted. PLoS Comput Biol 2014; 10(9): e1003840. Time (days)

_—_—a




