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8.6 millones de casos de TB

1.3 millones de muertes por TB

320.000 muertes en HIV+
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Situacion Global TB &

* Tasa de nuevos casos disminuyendo (2%)
» Mortalidad reducida en 45% desde 1990

* Regiones OMS: Americas y WPR

» 7/22 HBCs lograron objetivos 2015 MDGs
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Tendencias globales estimadas

FIGURE 2.5

Global trends in estimated rates of TE incidence, prevalence and mortality. Lefi: Global trends in estimated
incidence rate including HIV-positive TB {green) and estimated incidence rate of HIV-positive TB {red). Centre and nght:
Trends in estimated TE prevalence and mortabity rates 1990-2012 and forecast TE prevalence and mortahity rates
2013-2015. The horzontal dashed lines represent the Stop TB Partnership targets of a 50% reduction 1n prevalence and
mortabty rates by 2015 compared with 1920. Shaded areas represent uncertainty bands. Mortality excludes TB deaths among
HIV-positive people.
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* Disminucion prevalencia global 37%

* Europa y Africa: mortalidad y prevalencia
* 11/22 HBCs retrasados en objetivos MDG
* Objetivos MDR-TB lejos de conseguirse

* Menos de 25% MDR-TB detectado
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Multidrogo-resistencia <

« MDR-TB: resistentes a INH y RIF

* 3.6% en nuevos casos Yy 20.2% en casos
en tratamiento

» Europa del Este y Asia Central 20 y 50%

* 450.000 MDR-TB estimados en 2012
(India, China, Rusia)
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e 9.6% de MDR-TB estimado XDR-TB

« MDR-TB + quinolona + inyectable 2° linea
(CAP, KAN, AMK)

* Reportado en 92 paises
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Extensively drug-resistant tuberculosis as a cause of death in

patients co-infected with tuberculosis and HIV in a rural area
of South Africa

Wed R Gandhi, Anthaony Moll, A Willem Sturm, Robert Pawinski, Thicshini Govendsr, Umesh Lallog, Kimberly Zeller, Joson Andrews,
Gerald Frigdland

Summa

Backy rclunryd. The epidemics of HIV-1 and tuberculosis in South Africa are closely related. High mortality rates in
co-infected patients have improved with antiretroviral therapy, but drug-resistant tuberculosis has emerged as a major
cause of death. We assessed the prevalence and consequences of multidrug-resistant (MDER) and extensively
drug-resistant (XDR) tuberculosis in a rural area in KwaZulu Natal, South Africa.

Methods We undertook enhanced surveillance for drug-resistant tuberculosis with sputum culture and drug
susceptibility testing in patients with known or suspected tuberculosis. Genoty ping was done for isolates resistant to
first-line and second-line drugs.

Results From January, 2005, to March, 2006, sputum was obtained from 1539 patients. We detected MDR tuberculosis
in 221 patients, ofwhom 53 had X DR tuberculosis. Prevalence among 475 patients with culture-confirmed tuberculosis
was 39%: (185 patients) for MDR and 6%¢ (30) for XDR tuberculosis. Only 55% (26 of 47) of patients with XDR
tuberculosis had never been previously treated for tuberculosis; 6756 (28 of 42) had a recent hospital admission. All
44 patients with XDR tuberculosis who were tested for HIV were co-infected. 52 of 53 patients with XDR tuberculosis
died, with median survival of 16 days from time of diagnosis (IQR 6-37) among the 42 patients with confirmed dates
of death. Genotyping of isolates showed that 39 of 46 (8535, 95% CI 74-95) patients with XDR tuberculosis had
similar strains.

Conclusions MDR tuberculosis is more prevalent than previously realised in this setting. DR tuberculesis has been
transmitted to HIV co-infected patients and is associated with high mortality. These observations warrant urgent
intervention and threaten the success of treatment programmes for tuberculosis and HIV.
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Lancet 2006; 3638: 157 580

Publshied Online
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Groupl Group2 Group 3f Total
Total tested ) 25 1428 1539
Culture-positive 45 22 475 542
MDR tuberculosis® 26 10 185 221
X DR tuberculosis 17 & 30 53
Data are number of patients. * Includes cases
1.0
Table 1: Distribution of culture results a)
09 -
group forall patlents (n=1539) forwho
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Flgure: Survival after sputum collection in patients with XDR tuberculosis with confirmed dates of death (n=42)
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Emergence of New Forms of Totally
Drug-Resistant Tuberculosis Bacilli

Super Exlenswely Drug -Resistant Tuberculosis or
Clinical Infectious Diseases Advance Access published December 21, 2011

Correspondence

Totally Drug-Resistant individually and often in incorrect doses, | MNote

Tuberculosis in India from multiple private practitioners (mean, Potential conflics of interest.  All authon

T Tee Entrne—Three vears after so- 4 physicians during a 18-month period) N ceported contlicty.

Totally Drug-Resistant and
Extremely Drug-Resistant
Tuberculosis: The Same
Disease?

CORRESPOMDENCE = CID 2012:54 (1 May) » 1379
To THE Epitor—The emergence of to-
tally drug-resistant (TDR) tuberculosis
in India and Iran has been recently dis-
cussed in the hiterature [1, 2]. The 15
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Escherichia coli and Staphylococcus aureus: bad news
and good news from the European Antimicrobial

Resistance Surveillance Network (EARS-Net, formerly
EARSS), 2002 to 2009

C Gagllottl®, A Balode®, F Baﬂumﬂ. ] I}Eﬁmer‘. H Grundmann®, 0 Gir*, ¥ |Jarller, G Kahlmeter®, | Monen®, D L Monnet®,
G M Rossolink, C Suetenst, K Welst!, 0 Heuer (ole.hever@ecdc.europa.eu)t, the EARS-Net Particlpants (Disease Specific Contact

Points for AMR)™ - ) o S
FIGURE 1 FIGURE 2
Annual number of bloodstream infections caused by Proportion of third-generation cephalosporin-resistant
Escherichia coli and Staphylococcus aureus, EARSS/EARS- Escherichia coli and of meticillin-resistant Staphylococcus
Net, 2002-09 (22 countries/198 laboratories) aureus, EARSS/EARS-Net, 2002-09 (22 countries/198
laboratories)

2004060
. 15,240 5%
E ILE%
E 10% e
= —
£ 15000 Fad
” W
= Baus
= =
E . 2
E 12503 Tg 0% HO%
45 10,000 - o
= 785 % -t
g * &5 e
5 T gmeanT

l:h‘. T 1 T 1 T 1 T 1
5,000 . r . . . . r | 2003 1003 2004 005 T00E 1007 200& 1000
100 ooy TOO4 2005 3006 Zoof  TOOE 2009 Yoar

Year =s= THird-generation cephalosporin-resis@nE. @i among ol E. ol

L rel
E call 5. QUFEUS MRSA among onal 5 oureys



/ EurolacTB

\J opean

can-Cari 55
sortium

International lournal of Antsrmicrobidzl Apents 30 (3012 205295

R R r',.'--.-' Contents lists available at SciVerse Sciencelirect

<
e T
b=y ;FH"H.I’F'- - "‘

International Journal of Antimicrobial Agents

journal homepage: http://www.elsevier.com/locatelijantimicag

Review

Accelerating resistance, inadequate antibacterial drug pipelines and international
responses

Ursula Theuretzbacher+*

Center for Antilnfective Agents, Eckpergnsse 13, 1180 Vienra, A ustria
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MAJOR ARTICLE

Trends in Antimicrobial Drug Development:

Implications for the Future

Brad Spellberg, John H. Powers.” Eric P. Brass,'* Loren G. Miller'? and John E. Edwards, Jr'*

"Raseanch and Education rstitute and Department of Medicine, Herbor-Liniversity of Califomia, Los Angeles {UCLA), Medical Canter,
Tomence, end *David Gafen School of Medicing, UCLA, Los Angeles, Califomia; and *Ifiice of Ong Evelustion IV, Carter for Drug Evaluation

and Reseench, US Food end Drug Administretion, Rockeille, Manyand

16 5
14 +
12 1
10 1
B

-II E
z =
'u T T T 1

1983-1987 1988-19092 1993-1997 1908-20(2
Perind

Mo of Mew Antibacterial Agents

Figure 1. Mew antibacterial agants approved in the United States,
19822002, per 5-year period.

Table 1. Mew anfibacterial agents approved

since 1998,

Yaar Boniel
Crnug approwed  mechanism
Rifgpentine 1908 Mo
Quinupristin/dalfopristin 1994 Mo®
hoxifloxacin 19949 Mo
Gatifloxacin 1969 Mo
Linezolid 2000 s
Cefditoren phoxil 2001 Mo
Ertapenem 2001 No
Gemiflooacan 2003 Mo
Craptomycin 2003 s

* The mechanism of the streptogramins (quinupristinand
daliopristing |5 closaly related 1o that of the mecoidalin-
Cosamicde Tamilles |B3)
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Drogas anti-tuberculosis

Phaze || trial
Moxifloxacin
Gatiflaxacin
Bedaguiling
Delamanid

Phase Il trial
Pa-B24
Linezolid
Sutezolid
Posizelid
Rifapantire
5Q-109
Metronidazole

Pre-clinical development

DC-159a
BTZ042
DMEL
S0-p09
50-641
BDM31343
CPZEM-45
Ranbazalid

Phase | trial

Mone currently

registered
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= XTICLE

chiral centers, A miture of
Vis prepamed in five steps, and
pied from the resulting mix-
ners; Fig 1 shows ik strue-
e configuration. s chemical
o 2-methon y-guino lin- 3-
iming-2-naphthalen- 1-y1-1-
ol the molecular formula is
and the molecular weight is

A Diarylq
on the
Mycobac

Koen Andries,” P
Hinrich W, H. Gohln

Jef Van Gestel,” Ph md mechanisticalty, DARCs

. i rom both fluoreguinolones
Pator wi'mms' hoxyquinolones) and other
Sven Hoffner,” Emma wa, including mefloguine

Mace 4-methylquinolines and 4-

Figure 1. Bedaquiline. 5

R207910 => TMC207 => Bedaquiline => Sirturo
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Bedaqumne actividad in vivo
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Bedaquiline: modo de accion
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Diarylquinolines target subunit ¢
of mycobacterial ATP synthase

Anil Koul'4, Najoua Dendouga'<, Karen Vergauwen!,
Brenda Molenberghs', Luc Veancle', Rudy Willebrords', Fgure 1 ATP synithase subunit compaosdtion and inhibition by R207910. (&) ATP synthase has a

Zorica Ristic?, Holger LilE, kmet Dorange?, Jerome Guillemont?, fransmembrane Fy patt (subunits &, b and c) and a cytoplzamic Fy pat {subunits o |, v, & and o). The
Dirk Bald® & K. Andries! il garmeric subunit ¢ (ApE), forming a ring-like structure, is highlighted in gray. (b) Effect of R307I10
an ATP synihase fom wild-typs or mutant (stpES2Y) M. smegmads shown am mean values of thies

independent experimeants with 2.4,
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Study (year)

11 studies (single dose and
multiple dose)

C202 (EBA study) in DS-TB

C208, stage 1

MDR-TE and pre-XDR-TE
C208, stage 2

MDR-TE and pre-XDR-TB
C209, MDR-TE, pre-XDR-TE
and XDR-TE

210, MDR-TB and pre-
XDR-TB

Phase Test arm

l1a

b

b

b

Bedaquiline

Bedaquiline
(up to 400 mg daily)

Bedaquiline + BR over
8 weeks

Bedaquiline + BR over
24 weeks

Bedaquiline + individualized
MDR-TE treatment over
24 weeks

Bedaquiline + BR over
9 months

Control arm

Placebo
INH + RIF
Placebo + BR
Placebo + BR

Mo placebo
(single-arm trial)

Placebo + BR
over 9 months

Subjects

265

160

233

Expected 600

BR: Background regimen,; D5 Drug-susceptible; ERA: Farly bacteriddal activity, INH: lsoniazid; MDR: Muitidrug-resistant;
RIF: Rifampicin; XDR: Extensively drug-resistant.

Data taken from [103].

Palomino & Martin Future Microbiology 8(9), 2013
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ESTABLISHED IN 1812

JUME 4, 2009

VOL. B0 HO. 23

The Diarylquinoline TMC207 for Multidrug-Resistant

Tuberculosis

Andreas H. Diacon, M.D., Ph.D., Alexander Pym, M.D_, Ph.D, Martin Grobusch, M.D, DTM.EH,,
Ramonde Patientia, M.D., Roxana Rustomjee, M.D., Ph.D,, Liesl Page-Shipp, M.D., Christoffel Pistorius, M.D.,
Rene Krause, M.D., Mampedi Bogoshi, M.D., Gavin Churchyard, M.B., Ch.B., Amour Venter, Nat.Dip.Med.Tech.(Micra),
Jenny Allen, B.Sc., Juan Carles Palomino, Ph.D, Tine De Marez, Ph.D., Rolf P.G. van Heeswijk, Pharm.D., Ph.D.,
Macer Lounis, Ph.D., Paul Meyvisch, M.5c_, Johan Verbeaeck, DV.M., Ph.D., Wim Parys, M.D,,

Karel de Beuls, Pharm.D., Koen Andries, DV.M,, Ph.D., and David F. Mc Mealoy, M.D., M.P.HT.M.
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Figure 2. The Proportion of Patients with Positive Sputum Culures and
Time to Com ersion.

Proportions of positive cultures were determined according to the myoo-
bacteria growth indicator tube (MGIT) system.
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TMC207 a B 9 b 5 T
Figure 3. Median [+50) Log,, Count of Colony-Forming Units [CPUs).
Median [+50) log,, CFU counts over time are shown in the subgroup of 22
patients who provided pooled-sputum samples.
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C DEPARTMENT OF HEALTH AND HUMAN SERVICES

Silver Spring MDv 20993

NDA 204384
ACCELERATED APPROVAL

Janssen Research and Development, LLC
Attention: Gary Lewis

Associate Director, Global Regulatory Affairs
020 Route 202 South

Raritan, NJ 08869

Dear Mr. Lewis:
Please refer to yvour New Dmig Application (NDA) dated June 28, 2012, received June 29, 2012,

subnutted under section 505(b) of the Federal Food, Drug, and Cosmetic Act, for SIRTURO
(bedaquiline) 100 mg tablets.

We have completed our review of this application, as amended. It is approved under the
provisions of the accelerated approval regulations (21 CFR 3T3300), effective on the date-of this
letter, for use as recommended in the enclosed agreed-upon labeling text. Marketing of this drug
product and related activities nust adhere to the substance and procedures of the referenced
accelerated approval regulations.

EDWARD M COX
12/28/2012

Food and Drug Adminiziration
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I VIEWPOINT

“E‘]ZIIH CH 1l‘: l!h‘l l’.i‘l, M Hl

OMNLINE FIRST

Approval of :
on a Parado»

Jerry Avorn, MD

Tmi US Foon anp DruG ADMIN-
istration (FDA) in late Decem-
ber approved the first drug to
treat potentially deadly multidrug-
resistant tuberculosis (MDR-TE). Be-
daguiline, a diarylguinoline antimyco-
bacterial drug, got the go-ahead under
the FI'M's accelerated approval pro-

MDR-TB Has New Drug Foe
After Fast-Track Approval

and rifampin, the 2 most commonly
used TH drugs. Bedaquiline combats
drug-resistant strains by inhibiting an
enzyme that allows them to replicate
and spread throughout the body. [t is
approved for use as part of comhina-
tion therapy with other TB drugs.

In 2 phase 2 randomized trials in-
volving 440 patients, those treated with
bedaquiline and other TB drugs cleared

L=
gram for orphan drugs. their sputum o wrculosis in less :
MDR-TB"posesaserioushealth threat  timg uh@@ patients treated withpla- .

N DeCEMEER 31, 2012
dministration (FDA
of 2 new drug to trea

throughout the world, and [bedaquiline]
sacides much-needed treatment for pa-
tients who @ have other therapeuti

creased mortality in the treated group.

0 plus combination therapy. How>
ever, bedaquiline was linked with in-

berculosis (MDR-TE)
daguiline (Sirturc) “fast-track™ ap
cacy by a surrogate measure rath
outcome. The criterion was the cz
Rared vrlll'l plan:t:hn to convert a

options,” said Edwagd Cox, MD, MPH,
director of the OfficeN\gf Antimicrohbis
Products in the FDA's {enter for Drug
Evaluation and Researcil, ina statement.

Multidrug-resistap strains of Myco-

Bedaquiline carries a black box warn-
ing that the drug may cause a poten- |
tially fatal abnormal heart rhythm.
< }ncl.a-m should make sure thﬂ

515, the microbe that

~don't respond bo isoniazid

who don’t hsne other treatment op-
tions,” Cox said. [
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OPC-6768:
Derivative
against Tu

Makoto Matsumota' , Hir
Hirofumi Sasaki?, Yoshihil

1 Mecrobéslogicd Research Instibuke
3 Taokushima Aessaach InsStute, Ot

Delamanid

ad
L jos

CEI-17341 PA-824 e

-
[ - G“@“
). O

/—_é,/thﬂﬂFa PLOS meoiane

zole

OgN

ool Tokushima, Japan,
Qg

QPC-67683 OCFy

Figure 1. Structure of CGI-17341, PA-B24, and OPC-67683

OPC-67683: (R)-2-methylb-nitro-2-{ 4-[4-{4 trifluoromethoxyp henoxy)pi
peridin-1-yl] phe nocgrmet iyl -2, 3-dihydroimidaza(2,1 -boxamm e,

doi10.137 1/joumalpmed. 0030466 5001
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OPC-67683, a Nitro-Dihydro-Imidazooxazole
Derivative with Promising Action
against Tuberculosis In Vitro and In Mice

Makoto Matsumotoe' , Hiroyuki Hashizume', Tatsuo Tomishige', Masanor Kawasaki', Hidetsugu Tsubouchi®,
Hirofumi Sasaki®, Yoshihiko Shimokawa®, Makoto Komatsu®

1 Microbidlogicall Researdh Institute, Otsuia Fharmaceutial, Tooushime, Japan, 2 Medionad Chemistry Aessaach instiute, Ot Prarmaoesutial, Tolushima, lapan,
3 Tokushima Research insttute, Otulka Fhammaeutcal Tolushema, Japan

OPC-67683, a Promising TE Drsg Can didate

Table 2. In Vitro Anti-Mycobacterial Activity of OPC-67683 Compared with RFF, IMH, EB, 5M, CGE17341, and PA-B24

Type Strain MIC (ng'mi]
OPC-6T683 RFF INH EE 5M CGE-17341 P A-B2d4

M mberculosis ATOD 25618 (HIT R ama2 ors aa 154 154 oz 0z

M mherouloss ATOC 35838 M7 ReS-H) .00 =100 aa 154 ors oas aa

M mherculosis ATOC 35832 HITBet-H) ooz LEs =100 113 ars oz ans

M mherouloss ATOC 35837 M7 Re-E£4) a2 0z 0z 50 0rs 0z 0z

M mberouloss ATOC 35830 (MI7 Re-54) a0z ors aa ERES =100 oz 0z

M mberouloss ATOC 35812 (Kumna) ooz Lk a1 ERES ors oz 0z
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Table 5. ICs, of OPC67683 and INH against Mycolic Acid Synthesis

Compound Subclass Mycolic Acid and Fatty Acid IC50 [pg/mil) 95% Confidence Interval (pg/mil)
OPC-aT683 Fatty acid =025 —

2-Mycolic acid =25 —

Methoxy-mycolic add 0036 0 0UDaE

Keto-mycalic acid U1 Ll i Tt
INH Fatty acid T | —_

2-Mycolic acd 1.851 11053 05

Methoxy-mycolic acld a3 537-0.738

Keto-myecalic acid ad 4 22-1.12%

Thee IC; 5 doorscentea tian requimed 1o inhibit activity by 50%)] of OPC-67683 agaimt mycolic add synthess in M. bowis BOG was detenmined and compamed with that of INH, & well-known
inhibitor of myoodic acid synthesas. M dabaled acatic acid was inconporated to myoodic add by incubation with M. bovis BOG cell owlbwenes in the presence of OPC-67583 or INH a3 a
mlerence. C-labeled fatty acid and mycolic acd subclasses wene detected wsing thin-layer chromatograp by [TL, # =3, and analysd by BAS-2500 Fujifilm] The radicactivity of aach
fatty acid and myoodic add subclasses was @ loulated wsing photo-Stimulated lominesosncs, e presed a3 the percentage of inconporation in wntrested controlds, and staBstical analysis was
conducted by lintar regesion analyin to caloul ate K, valess and 95% confidencs intervals |Sgnificance levek 5%).

=1 01 37 1 posurnal pemied 00304660005
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—— OPG-ETESD
T == Rifampicin
- —l— laoniazid
5 (3 —i— Ethaméariol
E g Siraplomycin
w5 —fr=— Pyrazinamida
Q —— PARZY
E’ 4 Contjday29)
----- Yehicle(3% Ara)
3 Vehick(Saling)
2 e - - o
0.1 1 10 100 1000
Dose({mgkg)
maouse human
Compound Doge | Cmax | AUCY | Dose | Cmax | AUCH
{ragpbenh jugfml) | (ug.himl) [Hg'ml}| (Hg.imL]
OPGETERY 25| 0297 413
AFP | & 510 | 482 |d450mg 55 | 297
MH | 10 | 306 455 |a00mg 45 | 229
EB . 100 a.51 121 El'jl:lmg a7 13.0
P24 100 | 63.2 | 108 12y 5043

Matsumoto et al. PLoS Med.

Figure &, Effects of OPC-67583 in an Experimental Mouse Model of TE
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Early bactericidal activity of delamanid (OPC-67683)
in smear-positive pulmonary tuberculosis patients

A. H. Diacon,* R. Dawson,! M. Hanekom,* K. Narunsky,! A. Venter,* N. Hittel,* L. ). Geiter,5
C. D. Wells,? A. ). Paccaly.’ P. R. Donald?®

* Department of Biomedical Sciences, Stellenbosch University, Cape Town, fCentre for TE Research Innowvation,
University of Cape Town Lung Institute, Cape Town, South Africa; *Otsuka Frankfurt Research Institute GmbH,
Frankfurt am Main, Germany; fOtsuka Pharmaceutical Development and Commercialization, Rockville, Maryland, USA;
1Department of Paediatrics and Child Health, Stellenbosch University, Cape Town, South Africa

Fatians waih EI“BE’-PE‘EI‘.I'I.'B uberculosis
sereaned Tor gigibdity

n=119
Did red meeed
inclusion crilgna
=65
Randomised
n=x

Standard tresiment
n =8
Completed n =148

OPC-6MEE3 310 mg
=12
Complatad n = 11

CPC-6TE83 100 mg
n=12
Complatad n = 12

QOPC-G7683 20 mg
n=12
Complatsd &= 11

OPC-GT885 400 mg
n=12
Completed n =12

Figure 1 Flow of participants. The two patients who did not complete the study were with-
drawn on day 1 of drug intake due to protocol violation and insufficient sputum production,
respectively. JPC-67683 = delamanid.
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o 08
= codeo HREZE
E — —8— —  Delamanid 100 myg
8 — —& —  Delamanid 200 mg
E — —#— —  Delamanid 300 mg
= — —8— —  Delamanid 200 mg
..E ——— Al doses regression line
— — — —  All doses 95% CI
g
§ A5 .
m .'*' . . *
E * *
O 20 ; ' ; : ; ; : ,
] 2 4 ] E 10 12 14 16

Day of drug intake

Figure 2 Fall of mean sputum counts over time. Single data points represent mean values of individual treatment groups. All dela-
manid dosages follow a monophasic decline. The fall of logg ofu in sputum over time increases from the 100 mg to the 200 mg dos-
age and plateaus at the 300 mg dosage. The activity of delamanid 400 mg is lower again indicating reduced drug exposure in this
group. Shown is a fitted linear regression line for all delamanid treatment groups, with 95%Cls represented by dotted lines. The
horizontal lines are the mean baseline count (top) with lower 95%C] (bottom). A significant decrease is found from day 3 omwards,
indicated by Ck no longer including baseline. 5tandard anti-tuberculosis treatment (HRZE) as the positive control shows the ex-
pected biphasic pattern with a steep initial decline. cfu = colony forming units; H = isoniazid; R = rifampicin; £ = pyrazinamide;
E = ethambutol; Cl = confidence interval.

Diacon et al. IUTLD 2011
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Delamanid for Multidrug-Resistant Pulmonary Tuberculosis

Maria Tarcela Gler, M.D., Vija Skripconoka, M.D., Epifanio Sanchez-Garavito, M.D., Heping Xiao, M.D.,
Jose L. Cabrera-Rivero, M.D., Dante E. Vargas-Vasquez, M.D., Menggiu Gao, M.D., Ph.D,
Mohamed Awad, M.B., B.Ch., M.D., Seung-Kyu Park, M.D.,, Ph.D., Tae Sun Shim, M.D., Ph.D., Gee Young Suh, M.D.,
Manfred Danilovits, M.D., Hideo Ogata, M.D., Anu Kurve, M.D., Joon Chang, M.D., Ph.D., Katsuhiro Suzuki, M.D.,
Thelma Tupasi, M.D., Won-Jung Koh, M.D., Barbara Seaworth, M.D., Lawrence ). Geiter, Ph.D., and Charles D. Wells, M.D
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&11 Patients were assessed for eligibility

130'W ere scluded
01 Did maot meet inclusion criteria
34 Dedined to particpate
5 Had ather reasons

481 Underwent randomizaton

1€l 'Were assigned to receve 100 mg
of delamanid twice daily

160 Were assigned to receive 200 mg
of delamanid twice daily

160'Were aszigned o recefre
placeba

1% [11.75%) Discontinued trial
13 [£.1%) Withdrew consent
4 [2.5%) Had adverss events

criberia

1 [0.5%) Met protocol withdrawal

14 [£5%) Discontinued trial
I [13%) Withdrew consent
& [3&%) Had adwerse svents
4 [75%) Wers withdrawn by
imeestigator
1 [(05%) Had protocod deswiation
1 (%) Was kost to follow-up

15 [9.4%) Dizcontinued trial

5 [3.1%) Withdrew consent

4 [2.5%) Had adverse events

7 [1.35) Met protocol withdrawal
criteria

1 [0UE%) 'Was withdrawn by imeesti-
pator

1 [0.8%) Had protocod deviation

2 [1.3%) Were lost to follow-up

151 Were included in the intention-
to-treat group and were assesped
for =

141 [&7 5%) ‘Were incleded in the
miodified intertion-to-treat
group and assessed for efficacy

B [12A4%) Were excluded from

anakysis owing to baseline
culkure status

17 [10.5%) Were not positive
far MTE

and negatie for MOR TE

1 [1.9%) Were pastive for MTE

160 Were indluded in the intention-
to-treat group and were assesped
for

136 [&5.05) Wers indwded in the
miodified intention-to-treat
group and assessed for efficacy

M [15.0%) Were stcluded from
analysis owing to bassline
culture statues
1& [11.3%) Were not positive
for MTE
& [1.5%] Were posities for MTE
and negatiee for MDR TE

160 Were induded in the intention-to-
treat growp and were assessed
for safety

125 (78.1%) Were indluded in the
modified intention.to-treat
growp and assessed for efficacy

35 (21.9%) Were exdusded from

analysis owing to bas=line
culhare status

19 {11.9%) Were not positie
for MITE

16 (10.0%) Were positive for
MTE and negatiee far
MDRTE

Figure 1. Enrcllment, Study-Dirug A ssignments, Follow-up, and Assessment of Patients.
MDR TE denotes multidrug-resistant tubercubosis, and MTE Mycobocterinm tuberoosis,




A Myombacterial Growth Indicator Tube System
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Fatients (5
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Dielamanid

A Mycobacterial Growth Indicator Tube System
1.0
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twice daily

Cumu lative Proportion of Patients
with Sputu meCu lure Coneersion
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twice daily
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Figure 2. Proportion of Patients with Sputum-Culture Conversion by Day 57.
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Figure 3. Survival Analysis of Days to Sputum-Culture Comeersion, According to

Culture Madium Type.
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26 July 2013
EMA/446276/2013
EMEA/H/C/002552

Refusal of the marketing authorisation for Delamanid
(delamanid)

On 25 July 2013, the Com
opinion, recommending
Delamanid, intended for t

r Medicinal Products for Use (CHMP) adopt
e refusal of the marketing authorisation fo
eatment of multi-drug resistant t

d a negative
the medicinal prodhuy
culosis.

What were the CHMP's main concerns that led to the refusal?

The CHMP's main concern was that the benefits of Delamanid in the treatment of multi-drug resistant
tuberculosis had not been sufficiently shown. The CHMP considered that the duration of treatment in
the main study (two months) was too short to establish the effectiveness of delamanid in treating
tuberculosis when added to other anti-tuberculosis medicines. As Delamanid was to be used for at
least six months the data from two months” treatment could not be used to predict the effectiveness of
delamanid when given for six months. In addition, the results of the extension and follow-up studies
could not be used to support the longer term use of Delamanid as the studies included only those
patients who had agreed to take part and who might therefore not be representative of the patients as
a whole. Finally, the CHMP was of the view that it was not possible from the data submitted to
determine the most approprate dosing for Delamanid.
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ANTIMICEOBIAL AGENTS AND CHEMOTHERAPY, July 1984, p. 94-96
OG-80 B0 TS0 202 000

Vaol. 26, Mo, 1
Copyright © 1984, Amenican Society for Microbiology

NOTES

In Vitro Activities of Norfloxacin and Ciprofloxacin Against
Mycobacterium tuberculosis, M. avium Complex, M. chelonei, M.
fortuitum, and M. kansasii

I. DOUGLAS GAY, DONALD R, DeEYOUNG, anp GLENN D. ROBERTS*

Section of Clinical Microbiolegy, Depariment of Laborarory Medicine, Mayo Clinic and Mayvo Foundarion, Rochesrer,
Mimnesofa 35905

Therapeutic effect of a new antibacterial substance ofloxacin

(DL8280) on pulmonary tuberculosis.
Tsukamura M, Nakamura E, Yoshii S, Amano H.

Am Rev Respir Dis. 1985 Mar;131(3):352-6.
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* Reutilizacion (repurposing/repositioning)

— Investigar nuevos usos de drogas
existentes ya 'aprobadas’

ere-clinicall | phase

Duracion: 10-17 anos. Costo: 800-1000 millones USD

Stage of Phase 4
Development

End Point Safety Efficacy Efficacy Efficacy
Specific End Safety Profile Cardiac Reduction in  Reduction in
Point Output Mortality Rate Mortality Rate
Types of Studies Different Placebo Placebo Comparative;
Indications; Controlled; Controlled; New
Single or Dose Long Term Indications

Multiple Dose Escalation Follow Up
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(Fluoro)quinolonas

 Acido nalidixico (1962), acido oxolinico
* Norfloxacin 1980s

* Ciprofloxacin, Ofloxacin, Levofloxacin

« Gatifloxacin, Moxifloxacin

* Tratamiento de MDR-TB

* Ensayos clinicos fase lll en marcha (Tx de
DS-TB)
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Linezolid (Zyvox™) Gent

* Oxazolidinona aprobada por FDA (2000)
» Bacteria Gram positivas

* Neumonia nosocomial, infecciones de
tejido blando

« MRSA, VRE

« ‘Off-label’ contra MDR-TB
« Effectos secundarios: anemia, polineuritis



Oxazolidinones, a new class of synthetic antituberculosis agent. In vitro
and in vivo activities of DuP-721 against Mycobacterium tuberculosis
Ashtekar DR, Costa-Periera R, Shrinivasan T, lyyer R, Vishvanathan N, Rittel W
Diagn Microbiol Infect Dis. 1991 Nov-Dec;14(6):465-71

Armscropal. AcEnts AN Caesmoraerary, May 1909, p 1188-110 Viol. 43, No. 5
OG- B0 00 S04, 00+ 0
Copyright © 1908 American Socicty for Microbiclogy, All Rights Reserved.

Activities of Several Novel Oxazolidinones against
Mycobacterium tuberculosis in a Murine Model

M. H. CYNAMON * 5. P. KLEMENS, C. A. SHARPE, anp 5. CHASE
Veteran Affairs Medical Center and State University of New York Health Science Center, Svracuse, New York (3210

Joumal of Antimucrobial Chemotherapy (2006) 58, 701-104
doi: 10,1093 facd k1298

Advance Access publication 19 July 2006

Efficacy and tolerability of daily-half dose linezolid in patients with
intractable multidrug-resistant tuberculosis

I-Nae Park', Sang-Bum Hong', Yeon-Mok Oh', Mi-Na Kim®, Chae-Man Lim', Sang Do Lee',
Younsuck Koh', Woo Sung Kim', Dong Soon Kim', Won Dong Kim' and Tae Sun Shim'#
"Division of Pulmonary & Critical Care Medicine, University of Ulsan College of Medicine, Asan Medical Center,

I88-1 Pungrap-dong, Songpa-gu, Seoul, Korea; Jue,rmrmem af Diagrostic Laboratory Medicine,
University of Ulsan College of Medicine, Asan Medical Cenier, Seoul, Korea
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Linezolid for Treatment of Chronic
Extensively Drug-Resistant Tuberculosis

Myungsun Lee, M.D., Jongseok Lee, Ph.D., Matthew W. Carroll, M.D.,
Hongjo Choi, M.D., Seomyeong Min, .M., Tagksun Song, Ph.D,, Laura E.Via, Ph.D.,
Lisa C. Goldfeder, C.C.R.P., Eunhwa Kang, M.5c., Boyoung Jin, RIN.,
Hyeeun Park, R.N., Hyunkyung Kwak, B.S., Hyunchul Kim, Ph.D.,
Han-Seung Jeon, M.S,, Ina Jeong, M.D., Joon Sung Joh, M.D., Ray Y. Chen, M.D.,
Kennath M. Olivier, M.D., Pamela A. Shaw, Ph.D., Dean Follmann, Ph.D.,
Sun Dae Song, M.D,, Ph.D., Jong-Koo Lee, M.D., Dukhyoung Lee, M.D.,
Cheon Tae Kim, M.D., Veronigue Dartois, Ph.D., Seung-Kyu Park, M.D,,
Sang-Nae Cho, D.V.M., Ph.D., and Clifton E. Barry 111, Ph.D.

Anmcroaial AGENTS A CHEMOTHERAPY, Apr. 3007, p. 1534-1536 Vol. 51, No. 4
(NG0-LRIAOT R D00 doiz 1001128/ AAC N 11306
Copyright @ 3007, American Society for Microbiology. All Rights Reserved.

First Linezolid-Resistant Clinical Isolates of Mycobacierium tuberculosis’

Elvira Richter, Sabine Riisch-Gerdes, and Doris Hillemann™
Forschungszenrurn Borstel, National Reference Center for Mycobacteria, [-23845 Borsel, Gernany
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Addition of PNU-100480 to First-Line Drugs Shortens
the Time Needed to Cure Murine Tuberculosis

Kathy M. Wiliams', Steven |. Brickner®, Charles K. Stover’, Tong Zhu?®, Adam Ogden? Rokeya Tasneen',
Sandeep Tyagi', Jacques H. Grosset!, and Eric L. Nuermberger'

"Center for Tubsrculosis Ressarch, Department of Medidne, johns Hopkins University School of Medicine, Baltimore, kMandand;
“Mizer Inc., Groton, Connecticut: and *Plizer Inc., Kalamazoo, Michigan
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AnTimicioaAL AGENTS anp Caesoraerary, Feb, 2011, p. 567-574 Vol. 55, No. 2
DGE-LRA EIZ00  doi 10 1 28 AAC 011 TR-10
Copyright & 2011, American Society for Microbiology. All Rights Feserved.

Biomarker-Assisted Dose Selection for Safety and Efficacy in Early
Development of PNU-100480 for Tuberculosis’
Robert 5. Wallis,'* Wesley Jakubiec.” Vikas Kumar,! Gabriclla Bedarida,! Annette Silvia,'

Darcy Paige,' Tong Zhu,' Mark Mitton-Fry,' Lynn Ladutko,”
Sheldon Campbell,” and Paul F. Miller'

P, Groton-New Londmy, Consecticar™; Vi CT Healthoare, West Hover, Cosmetior™ and Yale Usiiversing, New Haver, Commectica®
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GUIDELINES ON
CO-TRIMOXAZOLE PROPHYLAXIS
FOR HIV-RELATED INFECTIONS
AMONG CHILDREN,
ADOLESCENTS AND ADULTS
Recommendations

for @ public health approach
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Tuberculosis and Trimethoprim-Sulfamethoxazole”

Pierre Forgacs,'* Nancy L. Wengenack,” Leslie Hall,? Sarah K. Zimmerman,”
Mark L. Silverman,® and Glenn D. Roberts®

Departrents of Infectious Diseases and Research,' Clinical Microbiology,” and Anatomic Patholog, Lahey Clinic Medical Center,
Burlington, Massachusetts, and Department af Clinical Microbiology, Mayo Clinic, Rochester, Mimesota®
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» Paciente inmunodeficiente de 81afios

» Sospecha de nocardiosis

« TMP-SMX por 2 %2 semanas => no sintomas clinicos

* Dx de TB pero no Nocardia

* DST del aislado M. tuberculosis => susceptible a TMP-SMX
» 43/44 aislados susceptibles a < 1/19 pg/ml TMP-SMX
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Mycobacterium tuberculosis and Sulfamethoxazole Susceptibility

Journal of
1 Antimicrob Chemother 2012; 67: 633-637 Antlmlcmh|0l.
doi:10.1093/jac/dkr501 Advance Access publication 29 Novermber 2011 Chemotherupy

Susceptibility of Mycobacterium tuberculosis to sulfamethoxazole,
trimethoprim and their combination over a 12 year period in Taiwan

Tsi-5hu Huang!-3, Calvin M. Kunin®5, Bo-5hiun Yan®, Yao-Shen Chen™8, Susan Shin-Jung Lee” and Wan-Jr Syu®™

Nnstitute of Clinical Medicine, National Yang-Ming University, Taipel, Taiwan; 2 Cartion of Microbiologqy, Departrment of Pathology and
Labaratony Medicine, Kaohsiung Veterans Genenal Hospital, Kaohsiung, Taiwan; *Departrment of Medical Techredogy, Fooyin University,
Kaphsiung, Tawan; “Department of Internal Medicine, Ohio State Uiniversity, Columbis, OH, LISA; “Department of Interna Medicime,
Liniversity of Arizondg, Tucson, A7, LSA; SInstitute of Biochemistry and Molaaslar Biology, National Taiwan Uiniversity, Taipel, Taiwan;
"Department of Infectious Diseases, Kaohsiung Veterans General Hospital, Kaohsiung, Taiwan; 3Graduate Institute of Emvironmeantal
Education, National Kaohsiung Nomal University, Kaohsiung, Taiwarg “Institute of Microbiology and Immunology, National Yang-Ming
Liniversity, Taipel, Talwan
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Via metabdlica sintesis de folato y sitio de accion de TMP y SMX.

Consortium
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Sulfamethoxazole
Dihydroptaraic Acid
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( Difydrofolate Synthetase
Dityrdrofolic Acid
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A ,: SO, 00K, —> (., Dihydrofotate Reductase DfrA
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Trimathoprim

Tetrahydrofolic Acid

Arch Intern Med. 2003;163(4):402-410. doi:10.1001/archinte.163.4.402
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Mpycobacterium tuberculosis dihydrofolate reductase
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¢ is a target for isoniazid
E
E Argyrides Argyrou!, Matthew W Vetting!, Bola Aladegbami'® & John § Blanchard!
==
ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Sepl. 2010, p. 37763782 Vol 54, No. 9

DiGE-4R0LTIVEI 200 dod:n0.1 128 A AC 00433-10
Copyright & 2010, American Society for Microbiology. All Rights Reserved.

Mycobacterium tuberculosis Dihydrofolate Reductase Is Not a Target
Relevant to the Antitubercular Activity of Isoniazid”
Feng Wang,! Paras Jain,” Gulcin Gulten,'! Zhen Liu,! Yicheng Feng.! Krishna Ganesula,”

Alifiya 8. Motiwala,* Thomas R. l-:rcrgfcr,"!“‘ David Alland,? Catherine Vilchéze,”
William K. Jacobs, Jr..” and James C. Sacchettini’

AnTiMicroBAL AGENTS AND CHEMOTHERAPY, Oct. 2000, p. 4372-4515 Vol. 54, No. 10
DGE-AELIIVEIZOD  doi:n01 128 AACD0422-10
Copyright @ 2010, American Society for Microbiology. All Rights Reserved.

Role of Mutations in Dihyvdrofolate Reductase DfrA (Rv2763¢) and Thymidylate
Synthase ThyA (Rv2764c¢) in Mycobacterium ruberculosis Drug Resistance
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Estudios adicionales

 TMP-SMX: mayores estudios con aislados
clinical (different regiones)

« TMP, SMX, la combinacion
 Resistencia cruzada con PAS, INH, Eth

* Investigar mutaciones en dfrA, thyA
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Antimicrobial Agents and Chemotherapy  p. 5143-5148
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The Combination of Sulfamethoxazole, Trimethoprim, and Isoniazid

[
or Rifampin Is Bactericidal and Prevents the Emergence of Drug
Resistance in Mycobacterium tuberculosis

Catherine Vilchéze and William R. Jacobs, Ir.

owand Hughes Medical Institute, Dapartment of Microbiclogy and mmunclogy, Albert Einstein College of Medicing, Bror, Mew Yok, Lsa
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Journal of
J Antimicrob Chemother 2012; 67: 2908-2911 Antlmlcrnblul
doi:10.1093/jac/dks306 Advance Access publication 8 August 2012 ChEﬂ"IDthEI’ﬂp}f

Sulfamethoxazole enhances the antimycobacterial activity
of rifampicin

Lubabalo Macingwana!, Bienyameen Bakerl, Andile H. Ngwane!, Catriona Harper!, Mark F. Cotton?
Anneke Hesseling?, Andreas H. Diacon?, Paul van Helden! and Ian Wiid*

ERJ Express. Published on October 25, 2012 as doi: 10.1183/09031936.00114812
Evaluation of Co-trimoxazole in treatment of multidrug-resistant tuberculosis

M. Alsaad ', R. van Altena®, A.D. Pranger’, D. van Smlingen’*", W.C.M de Lange® T.5. van
der Werf *, J.G.W Kosterink', J.W .C Alffenaar’
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* OMS Tratamiento multidroga para lepra

* OMS lista drogas de segunda-linea grupo 5 para
MDR-TB
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Short, Highly Effective, and Inexpensive Standardized
Treatment of Multidrug-resistant Tuberculosis

Armand Van Deun'?, Aung Kya Jai Maug®, Md Abdul Hamid 3alim® Pankaj Kumar Das® Mihir Ranjan Sarker?,
Paul Daru®, and Hans L. Rieder'

"International Union Against Tuberculosis and Lung Disease, Pans, France; “Mycobacterniol ogy Unit, Institute of Tropical Medicine, Antwerp,
Belgium;: *Damien Foundation Bangladesh, Dhaka, Bangladesh; and *Institute of Sodal and Preventive Medidne, University of Zurich, Switzerand
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Clofazimine: current status and future prospects

Moloko C Cholo!*, Helen C Steell, P. B. Fourie?, Willem A. Germishuizen® and Ronald Anderson?!

"Medica Research Council Unit for Inflammation and Immumnity, Department of Immunology, Faculty of J-Ie-d_m Sciences, University of
Frefora and Tshwane Academic Division of the National Health Laboratory Senvice, Pretona, South Africa; “Department of Medical
Microbiology, Foculty of Health Sciences, University of Prataria, Pratoria, South Africa
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* Dogma: ineficaz contra M. tuberculosis
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Can Penicillins and Other pB-Lactam Antibiotics
Be Used To Treat Tuberculosis?

HENRY F. CHAMBERS,"* DELPHINE MOREAU,! DAVID YAJKO.2 CATHLEEN MIICK."
CINDY WAGNER,® CORINNE HACKBARTH,' SESIN KOCAGOZ.!
EMIKO ROSENBERG,” W. K. HADLEY.?
AND HIROSHI NIEAIDCO?

TABLE 2. Permeability cocficients of myoohacterial =
cell wall by beta-lactam antibiotics -é
Fermeabilicy ks
o H:,I:'rDthl:bh‘.lt:.l ooefficient |:|:|rr|..':::| =
Ansibiais llogin Fo (oct2nel)®  u chedowes M. obercuosis o
PE4THF H37Ha j
Cephaloridine 10 1.0 LR
Cephalothin 1.1 03 12
Ciefarolin —0.35 0.z L& 1
Cephaceirile —0.45 0z 24
— 2 T T v T r T : 3
Amomicillin 13 0 a 4 £ a
Aumpicillin 11
Benrylpenicillin 14
Carbenicillin 21 Days

FIG. 2 Redoction of mycobacterial cell connts for 1774 celks infecied wilh M
nberoosis H3THa Dalz are means of fwo separzie experimests. O, controd
[cells were incubaled in dneg free medium); A, 8 ug of amoxicillin per ml was
added: &, amaricllin plus 4 pg of clevalanic acid per ml; B, amoxicllia plus 4 pg
of sulbactam per ml F = 0.005 for comtrol verass amoxicillin phes clivulasic acid;
P = 0005 For control versss amoxicillin ples sulbactam: P = 0005 for amoxicillin
versus amaricillin plus clavalanic scid; P < 0.05 for amaricillin versus amoxicillin
phus sulbactam; & > 0.05 for amoxicillin verus conteed (P values were deter-
mined by anafysx of variance wilh Bonferoei coerection). In separale experi-
ments, neither davalnic acid nor sulbactam alone Bad antibaclerial activity
[zt nod shownl).
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Genetic analysis of the ff-lactamases of
Mycobacterium tuberculosis and Mycobacterium
smegmatis and susceptibility to f-lactam

antibiotics

Anthony R. Flores,! Linda M. Parsons® and Martin 5. Pavelka, Jr'

Carrespondencs
Martin & Pawdka Jr
Martin_Pavelka@unme.
raschester adu

"University of Riochester School of Medicine and Dentistry and Department of Microbiology
and Immunology, Rochester, NY 14642 USA

“The Wadsworth Canter, New York State Department of Health, Albany, NY 12301, USA

Table 3. Susceptibility determined by disc diffusion for M.
smegmatis strains

Lone dimetes repored are the mean of tiplicate determ nation
with varbtion =2 mm. The genotypes of the respective straims
are an follows: PM274, Maf™; PM759, AbleSl; PM7T91, PM75
atth: : phMP2R3; PMRTS, PM759 anB: : pMV3Ia L by

Antibaot Fone diameter (mm) for d@min
[amount per disc)

PMIT4 PMTH  PMT7T9 PMB76

ocse llin (10 pg L] 1] 1] 1]
Ampicillin (10 ) L] 17 1] 17
Ampicillin (100 pe)* 0 43 0 43
Piperscillin (100 pg) L] 14 0 Il
Medocllin (75 pg) L] 12 1] 10
Carbenicillin (100 pg) L] 13 1] 14
Amoadcillin (20 pg) 1] 24 ] 23
Amooclav (20 pg' 10 pg) 22 27 21 23
Cefosdtin (30 pg) L] I 1] I
Cefosdtin (100 pg)* 22 20 22 13
Ceftnaxone (30 =y [1] [1] [1] [1]
Cefxime (5 pg) L] 1] 1] 1]
Imdpenem (10 pg) Fi 15 i) 26

* A ntilatic spt:-lel o Blank dise from stock Sl)\]l.‘ll.ii:ln. ad descnlbed
in Methids,

Table 4. Susceptibilty determined by disc diffusion for M.
tubarculoa’s strains

Fone dbmeters reported are the mean of tdplicate determd natiomns
with wvariation < 10 mm. The genotypes of the mspective strains
are at follows: HITRv, HalT; PMe38, AblCl; PMesd, PMs38
atth:: pMP199; PM670, PMa3E aeB:: pMV3al by

Antidiatic Fone diameter (mm) for dein
[amount per dis)

H37Rvy PM&38 PME6T  PM6T0

Ooaclllin (10 pg L] 1] L] 1]
Ampicillin (10 pg) 1] 25 (1] 15
Piperacillin {100 pg) 1] £ [1] 15
Metloclllin (75 pg) L1} 55 1] n
Carbenicllin (100 g L] &l 1] =11
Amoodeilin (20 pg) 1] a5 i 45
Amoofclay (20 pg'10 pg) 15 al 20 40
Cefoodtin (30 pg) L] k.| ] L] 1]
Ceftdaxone (30 pg) 15 i} 20 10
Cefixime (5 pg) L] 1] L] 1]
Imipenem (10 pg) 25 45 25 25

*Antidotic spotted on blank dise from stock solution, & descrbed
in Methods,
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Irreversible Inhibition of the Mycobacterium tuberculosis B-
lactamase by Clavulanate

Jean-Emmanuel Hugonnet and John 5. Blanchard”
Department of Biochemisiry, Albert Einstein College of Medicine, 1300 Momis Park Avenue, Bronx,
New York 10467
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Against Extensively Drug-Resistant
Mycobacterium tuberculosis

Jean-Emmanuel Hugonnet,® Lee W. Tremblay,* Helena 1. Boshoff,*
Clifton E. Barrv 3rd.” lohn S. Blanchard™

www.sciencemag.org SCIENCE VOL 323 27 FEBRUARY 2009

o 7 4 [ B W 12 1M 1B —] ] ——) —]
IMH MET WERD MERD + CLAV

Fig. 3. Killing curves of M. tuberculogs afier exposure to f-ladams and  meropenem (0.19 to 125 pg mE™) in the presence or absence of 2.5 pg
clavulanate. (A} Aerobic growth using the microdiluion method. Merope-  mi * clavulanate. koniazid (0.16 to L0 pgml ) and metronidazle (4.6 to 73
nem and clavulanate were added 2t 2 pgml™ + 1pg mi™ (W), 2ugml+ mM} served as negative and positive controls, respectively. Sundval was
2pgml (O} 4pgml™ + 1 pgmi™ (&), and 4pgml™ + 2ugmi™® (A), determined by measurement of ATP amounts in surviving bacieria during
respectively, for 5 consecutive days. (B} Meropenem & cidal for mon-  aerobic outgrowth of 100-fold dilvied cells at either 1 week (white bars) or 2
repliating anaerobic M. fuberculosis. Hypowxically adapted M. fubercwlosis  weeks (shaded barsh of treatment or by enumeration of CFUs (inset) after 2
H37Rv was treated under anaerchic condibons with teofold dilubons of  weeks of compound exposre.
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- Meropenem + clavulanate &

* Inhibicion de XDR M. tuberculosis (n=13)

Table 1. MIC valses for f-lactams in the presence of 2.5 pg ml™ clavulamic acid. The XDR strains
were 3 subset of those previowsly reported (18]

Strain p-lactam MIC value (g m?)
Erdman Mer openem {.5
H3Thv Amaoxicilkin =10
H3TRv Amipicilfin 5.0
H3 T hw Cefotaxime 1.25
H3Thv Cephalothin 0,54
H3?Rw Imi penem .16
H37Rw Meropenem 0.32
XDR-1 Mer openem .54
XDR-2 Mer openem {625
XDR-3 Meropenem {625
XDR-4 Meropenem {0.625
XDR-5 Mer openem {625
XDR-6 Meropenem {L625
XDR-7 Meropenem {.6:25
XDR-8 Mer openem .54
KOR-% Mer openem 1.25
XDR-10 Meropenem 047
XDR-11 Meropenem 0.23
XDR-12 Mer openem {625
XDR-13 Meropenem .32
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Imipenem for Treatment of Tuberculosis in Mice and Humans

Henry F. Chambers,* Joan Turner, Gisela F. Schecter, Masae Kawamura,
and Philip C. Hopewell

Medical Service, San Francisco General Hospital, Deparrment of Medicine, University af
California Jan Francizco, San Francisco, California

Z81E CHAMBERS ET AL. ANTIMECROE. AGENTS CHEMOTHER
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FIG. 1. Mean burdens of M. abencalosic strain H37THy as log,, CFUg in spleen and lung tissues. The numbers of mice are as folbows: for
unireated mice (black diamonds), 14, 19, and 14 on days 0, 14, and 28, respectively; for imipenem-treated mice (open circles], 22 and 15 for days
14 and 28, respoctively; and for isoniarid-ireated (black squares), 14 and 15 for days 14 and 28, respoctively. The standard errors of the means are

indiicated by the hars.
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FIi. 2. Survival curves for untreated mice (black diamonds), imi-
penem-treated mice (open circles). and isonined-treated mice (Mack
SUAres).
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FIG. 3. Resulls of quantitative spatum culivres indicating M. ruber-
culosis burdens, cxprossed as log,, CFU/ml, over time in spuia of
individual patienis (nembers correspond 1o patient numbers in Table
1) (A) and as a cabeulation of the overall elimination rate by lincar
regression for those patients who responded 1o treatment (B). The
lingar rogression cquation is shown.
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FIG. 4. Means and standard errors for proportional growth indices (GI) (the ratio of counls per minute on cach day to coants per minote for
the strain at day (1) for three separate experiments performed with startiing growth indices ranging between 100 and 300, The open trizngles indicate
the prestudy isolate, and the closed trinngles indicate the 18-wock isolate for untreated coliures (A) or culiures o which imipenem at concen-
traticns of 4 pg'ml (B), 8 pg'ml {C), or 16 pgim] {12} had been added on day 0
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TABLE 1. MICs of imipenem, meropenem, and eriapencm alone

uropean-Latin American-Caribbean-Tuberculosis
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Activity of Carbapenems Combined with Clavulanate
against Murine Tuberculosis”

Nicolas Veziris,"">* Chantal Truffot,! Jean-Luc Mainardi,** and Vincent Jarlier'*"

UPMC Université Paris 06, FRS, FA 1341, Labomtoire de Bactériologe-Hygitne, F-73X5 Paris, France®; AP-HP, Hopital Pirié-Salpétriere,
Laboratoire de Bactériolomie-Hygiéne, F-T3013 Paris, France?; Centre National de Référence des Mycobactéries et de la
Résistance des Myvoobactaries aue Antituberculzwx, F-75013 Paris, France®; Laboratoire de Recherche Moldculaire sur les
Anribiotigues, Centre de Recherche des Cordeliers, INSERM, UMR § 872, Université Pierre er Marie Curie,
Université Paris Descartes, Paris F-73006, France*: and Université Paris Descartes, AP-HP. Laboratoire de
Microbiologie, Hopital Europeen Georges Pompidou, Paris F-75015, F'Jl'lrmr:e'g
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TABLE X Mean CFU counts in mouse lungs after 38 days of
carbapenem treatment (with or without clavulanate)

Treximent

Mean log,; CFU lung count + SEM

and in the presence of 2.5 mg of clavolanate/liter CFU oo day | CFU on day 18°
MIC {mgliter) None 549 £ 053 7.07 £ (3%

Treatment Withoot With ELCAST susceptiility lsoniarid 4.34 + 0821
P bl Breakpoings Imipenem 6.60 = (L18
crinsle | chedee i Imipenem + clavulanate 6.36 + 0.3t
Imipenem 16 1 -8 Meropencm T2 =0
Meropenem ] 1 -8 Meropenem + clavulanate 688 = (131
Eriapenem 16 4 0.5-1 Ertapenm 7.23+0.13

— Ertapenem + clavulanate 7.08 =03

* EUCAST (9). Clavulanate 7.30 £ 052

by

? Walues indicated by “4 were significantly different from (ke value indicated
L
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Meropenem-Clavulanic Acid Shows Activity against Mycobacterium
tuberculosis In Vivo

Kathleen England, Helena . M. Boshoff, Kriti Arora, Danielle Weiner, Emmanuel Dayao, Daniel Schimel, Laura E. Via,
and Clifton E. Barry Il

Tuibesculosts Resaarch Saction, Mational Institute of Allesgy and Infectious Diseasa, Mational Instiutas of Health, Bethesda, Mandand, UsA

The carbapenems imipenem and meropenem in combination with clavalanic acid reduced the bacterial burden in Mycobacte-
riurm tuberculpsis-infected macrophages by 2 logs over 6 days. Despite poor stability in solution and a short half-life in rodents,
treatment of chronically infected mice revealed significant reductions of bacterial burden in the longs and spleens. Oar results

show that meropenem has activity in two in vive systems, but stability and pharmacokinetics of long-term administration will
offer significant challenges to clinical evaluation.

INT ) TUBERT LUNG DIS 16[4):558-560 CASE sTUDY
©2012 The Unlon

httpide. ol org 1055880tk 11.0418
Pulvished online 8 February 20112

Clinical use of the meropenem-clavulanate combination
for extensively drug-resistant tuberculosis

M. €. Payen,*® 5. De Wit,* C. Martin,* R. Sergysels,t . Muylle,? ¥. Van Laethem,* N. Clumeck*®
Depariments of * Infectious Diseases and tPneumoclogy, Centre Hospitalier Universitaire Saint-Pierre, Brussels, Belgium
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Rapid point-of-care detection of the tuberculosis

pathogen using a BlaC-specific fluorogenic probe

Hexin Xie", Joseph Mire™’, Ying Kong', MiHee Chang’, Hany A. Hassounah®, Chris N. Thomton®,
James C. Sacchettini?, Jeffrey D. Cirillo® and Jianghong Rao™
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In-house light box GENT

a
Light Box Excitation
Case filter 490nm,
bandpass 20
Interaction of
Cellular phone substrate with
camera captures BlaC un-
image; analysis with quenches dye,
software colorizes causing
image based on Lux fluorescent
intensity relative to Y light emission
calibrator Emission filter when excited

530nm, bandpass
43 nm




/ EurolacTB

Foto con celular UNIVERSITEIT

GENT




il
i}
56"
5("
45
408 ;;;,;;
30




/ EurolacTB

}

Ll
(Un)USUa| SUSpeCtS UNIVERSITEIT

GENT

« Mefloquina (Lariam)

— Malaria cloroquine-resistente

 Phenothiazinas

— Thioridazina: anti-psicotico
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Mefloguine Is Active In Vitro and In Vivo against
Mycobacterium avium Complex

LUIZ E. BERMUDEZ ' PETER KOLONOSKIL® MARTIN WU,' PRISCILLA A ARAIAR?
CLARK B. INDERLIED,* avn LOWELL 5. YOUNG?

Kuzell Instinte for Aribritis and Infectious Diseases, San Francisco,® and Deparoment of Pathology and Laboraiory
Medicine, Children’s Hospital of Los Angeles, University aff Sowthem Califormia, Los Angeles,” Califonuia

1872 BERMUDIMEY ET AL AnTMICRDR. AGENTS CHIEROTHIER

TABLE 1. Effect of treaiment with mefloquine on the number of MAC organisms in liver

(s [r[la:.tgfl ar Mo. af MAC crganisms {mean = SE) with frequency of administratios®
regmmen (W B W ({3
5 (7.0 = 1) = 10 0.2 % 1.3) = 1K (1.5 = 0.8) = 1F (Bl = 1.7) = 1F

1 (6.4 = 1.4) = 1° (7.5 = 1.0) = 1P {6 = 0.8) = 107 (6.8 = 1.4y = 1F

a0 (65 = 1.1} = 10° 6.3 = 1.7 = 1° {55 = 0.8} = 107 (30 = 1.7) x [Feeses

40 (66 = 1.1} = 108 (3.3 = 00 = 1P (3.6 £ (5] = [P**44e (1.1 = 03) = J0F*=*
Controd ai 4wk (1.1 =02) = 1F
Control at 1wk (L1 % 0.2) = 1P

5 Mice infected with MAL stram 101 were treated for £ weeks, and then ik baclenal load was determmesd ax described in Materials and Meilbods. Values are CFL
per gram af tssue. (YW, once a week; BIW, fwice a weeks TIW, three times a weeks (D, daily. **, P < 005 compared with coatral al £ weeks; **9, ' 2> (L05 compared
wilh control at 1 week.

layers were trealed wilk diferent coacentmtives of mefloquine for 4 days. The

cells were subseguently heed, 2nd the mycobacteria were plated for quantitation,
as described in Materials and Methods.
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Design, Synthesis, and Pharmacological
Evaluation of Mefloquine-Based Ligands as
Novel Antituberculosis Agents

Jialin Mao,"* ™ Yuehong Wang,"”' Baojie Wan,” Alan P. Kozikowski,*"*' and
Scott G. Franzblau*"

TMC207 Bedaquiline

HEO .[.N.-] |___. NN N-Me
~_AHH . [on  n T
S N I:F: - N'..' - 0 -': ."'?::-_ .:_:-:-' "'-.l:::f' ) N ’ "CF,
CF g — / CF 3
{+)<4115,12R) Mefloguine R207910 10a

Figure 1. Structures of mefloguine, R207910, and 10 a.
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Desventajas

» Efectos neurosiquiatricos reportados
* Riesgo de aborto

Suicide spectaculaire
lié 3 une prise de méfloquine

Mathalie Jousset', Michel Guilleux', Ludovic de Gentile®, Anne Le Bouil’,
Alain Turcant?®, Clotilde Rouge-Maillart’
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Phenothiazinas e

 Thioridazina: accion en membrana celular

Joumal of Anitmicrobial Chemotherapy (1997) 40, 319-327

JAC

Review

The potential management of resistant infections with non-antibiotics

Jette Elisabeth Kristiansen and Leonard Amaralf

Department of Clinical Microbiology, Senderborg Svgehus, County of Senderjyvilland, 6400-DK, Denmark
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“Non-Antibiotics™: Alternative Therapy for the Management of MDRTB
and MRSA in Economically Disadvantaged Countries

Leonard Amaral™*, Miguel Viveiros' and Jette E. Kristiansen®

'Unit of Mycobacterielogy, Instinute ds Higiene e Medicina Trepical, UPMM. Universidade Neva de Lishoa, Rua da
Jumgueira 96, 1340008 Lizhoa, Portugal and “Department of Climical Microbielogy, Sonderborg Syghus, Den-
mark_Sourharn University of Demmark, Sydvamg I, PO Box 160, 6400 Sonderborg, Denmark

Anmoicrosial AcGenTs avp Caesoraerary, Mar, 203, po 017012 Yaol. 47, No. 3

DGE-4RIM0N 08 00+ OO0 10011 28/ AAC 473017032 2003
Copyright & 2003, American Society for Microbiology, All Rights Reserved.

Clinical Concentrations of Thioridazine Kill Intracellular
Multidrug-Resistant Mycobacterium tuberculosis

Diane Ordway,! Miguel Viveiros,! Clara Leandro,! Rosdrio Bettencourt,'
Josefina Almeida,' Marta Martins,! Jette E. Kristiansen,”
Joseph Molnar,” and Leonard Amaral'*

Uit aof Mycobactericlogy, Tnstituto de Higiene ¢ Medicina Tropical, Universidade Nowa de Lishoa, 1349008
Lisbor, Portugal®; Department of Clinical Microbiology, Sonderbory Svpehus, 6400 Sonderborr,
Denmark®; and Institute of Medical Microbiology, Albert-Szent Gyorgyi
School of Medicine, 6720 Szeged, Hunpare®
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The Antipsychotic Thioridazine Shows Promising
Therapeutic Activity in a Mouse Model of Multidrug-
Resistant Tuberculosis

Dick van Soolingen'?*, Rogelio Hemandez-Pando?, Hector Orozco®, Diana Aguilar?,
Cecile Magis-Escurra®, Leonard Amaral®, Jakkeo van Ingen™®, Martin J. Boeree®

1 Hational Mycobadteria Aefesence Laboratory, Laboratones for infedious Diseases and Perinatd Sceening, Mational institute for Public Healith and the Emdisonment,
Bithawen, The Netherbinds, 2 Departments of Cinical Micmbsiolbgy 2nd Aespiratony Diseases, Radboud University Nigmegen Medical Centre, Mipmegen, The Nethefands,
3 Expersmenta Pathabogy Section, Depastment of Pathalogy, Mational instiute of Medial Scenaes and Nutstion Salvador Zubion, Mesoo City, Mexm, 4 U nivessty
Cerre for Chronic Diseases Deldersaald, Aadboud Unieersty Mipmegen Medicd Centee, Nimegen, The Netherlands, 5 Mycobacternlogy Unit, bnstute of Hygiene and
Tropi=l Medicine, Universdade Mowa de Lishoa, Lishon, Poriugal

Thilorid azine for MDE-TB
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Figure 1. Efect of Thioridazine administration on the bacillary loads (CFU) and histological damage of mice infected with drug
susceptible strain HI7Rv strain. (A] Both doses of 32 (T32) and 70 (T70) ma'kg of thiordadne administered daily from day 80 after infection
significantly reduced CFU by day 30 (black bars) and 60 [white bars] after initiation of treatment. OFU rose progressvely in the untreated ¢ ontrol
amimale [B] In the thioridadine treated animals, the percentage of the lung srface affected by prenmonia was ggnificantly smaller in thiondazine
treated- tham in control animals after one black bars) and teio months (white bas) of treatment. Datais epresed 2 meand £ 50, B mice per time
point, asterishs represent statistical sgnificance [p-005)

dioit 10,137 1/jownna Lpons. 00 126409001



! EurolacTB
European-Latin American-Caribbean-Tuberculosis
Consortium

MDR infection
3

25
2

CFL % 10§ Lung
—
[ ]

1 g &
0.5 ]
Q
T332 1

Figure 2. Effect of Thiordi
MDR-TB strair [A Inoomp
hars] and 60 ferhive bars) day
animals, the percentage of th
twio mionths fwhite bars) of tr
ok 10,137 1/ jowrna Lponae. 00 12

EHRT T32 COOHRZ oc

2 .
- -
L
R
?_*—1-, # *
S e - s
n 2
Q9
n ] n 1
15 30 &0
Days of treatment

Figure 3. Effect of combined treatment with standard anti-
tuberculosis treatment and thioridazine on lung bacillary load
in mice infected with M fwbercweds HETRY. Animals wene treated
from day 60 with conventional chemotherapy alone (oniazid [HL
rifampicin (K] amd pyrazinamide (7], gy bars), or in combination with
thicrid azine 32 mg daily fblack bam). In comparison with wnitreated
contiol mice (white bas), both treatments prodeced significant
reduction of bacili loads after 30 and 60 days of treatment, being
highver and faster im the combined treatment growp. Data ane epresded
a5 means = 50, B mice per time point, astericks represent satistical
significance |p=0005) T32 HRZ, first line anti-tuberoulosis treatment
with adjunc ve thioridazine 32 mo'kg: HRZ, first line treatment only; C,
wiivtrals.
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Successful alternative treatment of extensively drug-resistant
tuberculosis in Argentina with a combination of linezolid,
moxifloxacin and thioridazine
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* Posible prolongacion de intervalo QT

« Estigma?

. Disponibilidad



P -

/Eurulac’IB =| |=
T UNIVERSITEIT

Perspectivas

 Poca inversion en R & D de antibioticos
(aprobados vs inversion)

» Estrategia de desarrollo de nuevas drogas
(orientado a un blanco)

* No investigar efectos adicionales

* Reutilizacion puede ser buena alternativa
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