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Introduction

Rifampicin Reduces Susceptibility to Ofloxacin in
Rifampicin-resistant Mycobacterium tuberculosis

through Efflux
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5;6= first-line anti-TB drugs alone
7;8=saline



Introduction

=OFLMICO w®=OFL MIC 1 day rifampicin exposure = OFL MIC 7 Days rifampicin exposure

Cross-resistance: conferred clinical resistance to Ofloxacin
Tolerance: did NOT confer clinical resistance but grew in the presence of Ofloxacin



Knowledge Gap!!

e also induce cross-resistance/tolerance
re structurally related/unrelated?

-resistance/tolerance a general



Hypothesis

ono-resistant clinical M. tuberculosis
esS cross-resistance/tolerance to

anti-TB drugs by an efflux



Objectives

MIC of ten anti-TB drugs in
rculosis clinical isolates with
tion.

whether EPI change the baseline MIC of any of
ugs before and after exposure to rifampicin.



Strain selection

IStant isolates

LCC (n=1)

Spoligotype pattern Spoligotype

Beijing (n= 4)

‘ Haarlem ( n=1)

F13 (n=1)

Unclassified (n =1)



Experimental approach..(aim 1)

of the ten anti-TB drugs in rifampicin mono-

ical concentration (CC)
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Results and Discussion (aim 1)
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http://www.who.int/tb/publications/2008/who+mtb-2008-392/en/index.html



Experimental approach..(aim 2)

| chahge the baseline MIC of any of the anti-TB
Xposure to rifampicin

Initial baseline MIC determination (15t and 2

line anti-TB drugs)

: pump inhibitor effect on baseline MIC of
resistant ¥ . :
531) 1st and 2" line anti-TB drugs before é
exposure
RIF exposure at different time points (24hrs, 7

days, 14 days): final baseline MIC & EPI effect
on anti-TB drugs after RIF exposure



Results and Discussion (aim 2)

=PI comhination effect o eline, MIC. before rifampicin exposure
» OrPEB onnbaseﬁnerkm? ggf%re rlfamplcm exposuréj P
p=.00132
Wertical bars denote 0.95 confidence intervals

“$_ EPI added

INH  ETH ©OFL MOXI CIP AMI CAP STR EMB PZA no
f EPI added

Drugs yves
Lirug and EFI




Clinical implications

ensitivity testing
e synergic effect of drugs and EPI
e.g. TMC207)

nsights into the me Ism of drug tolerance/cross-

IS critical for the design of novel compounds which will

lon of tolerance ( e.g. PA-824)
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Questions are compulsory..
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Possible Questions/answers

Drug structure relation questi
Rifampitine show If efflux mechanism is general for structure
(interes
=L (eydael= > Moxi have unique structure which combines high lipophilicity
g OFL have halogen (methyl) bond.
. prodrug require to

encoded by pncA @ acidic p

instead 5.5 & 6 used)..Leonid B.

Ethionamide: : have high MIC from 8-16 (0.2-6)ug/ml. Can
| ' g conc. close to attainable in vivo esp. when

see if addition of EPI (VP) will restore the susceptibility of anti-
nonoresistant strains

ew drugs include: (synergy b/t it & PZA inhibit ATP synthase),

g (15T 2 months of intensive therapy/also to treat MDR-TB), highly
active against MDR clinical isolates>suggesting no cross-resistance with
current antituberculosis drugs Anastasia
,Petros



MIC according to DST g concentration that produces complete inhibition of the e bacterial growth in vitro,

e bacterial population. (Quantitative DST/qualitative).
that Kills at least 99.9% of bacterial population.

ssion of bacterial growth that follows limited exposure to an antimicrobial agent. E.g. an

posure rather than by a continuing sub inhibitory concentration.

Synergism: hen > 100-fold increase in killing, in comparison with the most active drug alone.

sm is defined as > decrease in kiling under the same terms. Yet
ndifference/additivity ence between killing by the drug combination and killing in the presence
ef hf book kill-curve method)

. actively multiplying organisms. ( drugs in a liquid media:

as the capacity to kill the persisting organisms: PZA was seen to have a high sterilizing activity in

fected mice (in vivo) and in TB patients when treated in combination with other 3 drugs INH, STR 7

PZA Clinical Efficacy of chemotherapy contribution in combination with
ikely not associated with direct killing but rather with its inhibitory activity against semi-dormant

bacteria persisting i unfavourable acidic environment @ a low ph.

= Fractional inhibitory concentration=ratio of MIC in combination/ MIC alone.

= Fractional bactericidal concentration= ratio of MBC in combination/MIC alone






Drug Group

Chemical structure
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