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ThQ\QSUMV&l of Sputum-Positive Consumptives”

Cases v A CounTy BorousH BETWEEN 1914 AND 1040
TATTERSALL

.;gc STUDY OF 1,12
& By WILLIAM H.

O{é’ From the Tuberculosis Service of Reading Gounty Berougl ,{&\
N Part 11 {Continued fram p. 96) g s
S 2
> TABLE XII.—COMPARISON OF THE SURVIVALS AFTER 3, 5 AND 10 YEARS Acc@me
TO DIFFERENT AUTHORS
Author, country, and date of Period of . 0'0
publication investigation &
; — 6\5
Louis and Bayle, FI"],I’ICE‘, 1810 - About 1810 QO
and 1825 .. and 1825 Q
Pollock, England, 1865 ..  About & -
1860-5 x < &
Stadler, Germany, 1902 - About <0 c,é
18g92—1901 . .&Qz
<
Holst, Nicolaysen and Ustvedt, : & Tuberculose pulmonaire @ antlblothue
Norwayj 1907 .. IBgi—1goo = 2 b
Braeun:ng and NCISEH, 1g20—1 and &Ql \)‘9
Germany, 1936 . 1927-8 -‘ﬂf’ <0
Lissant Coox, England, 1935 .. 1920 andb.;\ Mortalité = 80-90% a 3 ans ’],'\'
1g25
Griep, Holland, 1939 . 1920 ’L
Backer, Norway, 1937 191 &0 (.5?“
Lindhardt, Denmark, 1939 &Pgn ®
Berg, Sweden, 1941 .. o, f@ 0-34, ©
Thompson, England 1943 (y\ 928-38
. . \
The present investigatio I QI4—A40
P g g Itas Tattersall Tubercle 1947
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Dlscovery

Développer nouvelles molécules :
S,

# molécules

- durée =10 ans, peu aboutissent

Preclinical Deuelopment

S
&

r@é\
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\0 Clinical De\relopment

Lead Early Stage
Optimization Development

PanD inhibitors
Indazole sulfonamides
Diarvithiazoles

DprEl Inhibitors
Direct InhA Inhibitors

Mtb energy
metabolism

Macrolides

Mycobacterial Gyrase
Inhibitors

Arylsulfonamides

Inhibitors of MmplL3,
Translocase-1, Clp,
PKS13, F-ATP synthase

Oxazolidinones

BV,L\ SK098*

JSF-3285* GSK-839*

MPL-446, 447* OTB-658 .Q,c,G K 286*
CPZEN-45* Sanfetri \T\n TBAJ-587
NTB-3119* _,@&Q' TBAJ-876
TB-47* 8‘0\ TBI-223

TZY-5-84 N
<0
FNDR-ZO;LB,‘,I.

Spectj Qnide—
kY

Macozinone*
(PBTZ-169)

TBI-166

Regulatory
Market
Approvals

SPR720* Q,}A
BTZ-043* B {ef’
Bedaquiline* xS
- * N
TBA-7371 Delamanid* 6&0
GSK-656%* (070) ) \)49
Pretomanid* <0
OPC-167832% q,p»
Delpazolid Rifapfentim? / r»Q
Moxifloxacin v\
Sutezolid (4-month regimen) Q

Q}

é%@urzkms GROUP

® ON NEW TB DRUGS

Telacebec*(q203)
SQ-109*
www.newtbdrugs.org

Macozinone*
Updated: March 2021
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Altersative pragmatique = Optimiser l'activité moléculeg\&z
<

g &%
aaciennes D
O S
6 /7 " N\ V4 yd 7 = = [l ] Q
> - Déja évaluees (preclinique et clinique) <
: : Q
- Disponibles &
X
. L . _ )
- Evaluation optimisation rapide + moins cguteuse
<
\?}

<&
lefp' . ) -
ZPrincipales stratégies
&

améliorer PD

- Réverser la résistance

S
g Augmenter I'exposition = optimiser PK p,g@?
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Comrmg€nt définir la résistance ? Qgﬁ'\‘ce”tfat'on criique
{Qjo 40= \\Q, 1
& . . L o
«9CMI : concentration minimal inhibitrice &
N bagi;ﬂes sensibles bacilles résistants
_ 304 &
* 1 bacille =1 CMI

|
|
|
|
i
1
|
|
|
1
| o S :
« Population bacillaire : distribution CMI @Q*‘Eo !
¢ | ;
+ Résistance : CMI > concentration crifijue I
Q 10= :
& I
< |
XO |
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58\ 0 .
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Qu‘estite que la résistance ? Sonicentration critique
{Q’co 40= \\Q/ :
& . . N X l
«°CMI : concentration minimal inhibitrice & :
N bagkﬂes sensibles : bacilles résistants
304 X
1 bacille =1 CMI -OQ@ i[Poso standard]
N
»® :
- Population bacillaire : distribution CMI &% E
3§ : ;
- Résistance : CMI > concentration c@;ﬁue o I
- |
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Qu‘gSt ce que la résistance ?
{Q/

*O

N
6&0 CMI : concentration minimal inhibitrice

»

« 1 bacille =1 CMI

* Population bacillaire : distribution CMI

-\CMI < concentration critique

Réversion de résistance .xs

@Q

N
8\3

&)
Activité antituberculeusg\°°

f\/
A

. [antibiotique] > CDacilles sensibles
©

40+

30=
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2 principales strategies L
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- - Augmenter I'exposition => Amozsﬂ:lllme fortes doses vs. PSDP
PEmclLLIN 050‘;’
&
- Reverser la résistance —<§§’AmOXICI||Ine + Inhibiteur bétalactamase ¢\"'
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AUGHENTIN &
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Q. . Réversion de larésistance
Contexte Og{‘ﬁmsatlon 7
xS carbapénemes
<0~ R

e <&
| c,‘?}\\é’ Qf}\(\
QRe5|stance naturelle aux béta-lactamines : Béta-lactamase Iargg%pectre blaC
&0 * blaC inactive moins efficacement carbapénemes vs. pemulhq’@ céphalosporines
=> activité antituberculeuse des carbapénemes ,.@
 Affinité blaC-carbapéneme < blaC-clavulanate (comp@‘rﬁon => inhibiteurs de béta-lactamase)

* Meropéneme + clavulanate => inactivation blaC p@bclavulanate =>réversion de la résistance

}

naturelle in vitro Q«P
@@ Hugonnet Science 2009
e Confirmée in vivo avec méropéneme et im.i:p\)}énéme . c,é
K\\"Zfﬁ:’ Veziris Antimicrobial Agent Chemtherg.i@&ll
— . ¢
* Application clinique MDR XDR & o"&
 Limite clinique : Perfusion IV Ien{@‘%h) plusieurs mois . ,\/'\0
e Autre carbapéneme : Ertapeorkéme => 1 injection |M, act|V|té antituberculeuse ? \q,@’
'\& \(-Y
Qv N
N ©
o8
Q
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that of ertapenem (Erta) 1 g once daily intramuscularly and |son|@
standard weight bands. All Mero- and Erta-containing groups r;
estimated daily on-treatment change in colony-forming uni
shadows are the associated 95% confidence bands. Th
effects model, taking into account the correlation be

observations from each participant.

d amoxicillin plus clavulanic acid orally twice daily. The darker blue lines represent the
1ocfu), adjusted for baseline cfu, age, body mass index, sex, and study. The lighter blue
j#1 squares represent the time point of sputum collection. We used a single joint linear mixed-

N Réversion de larésistance
Contexte | O Isation L s
x§ carbapéenemes
A\
> &
Rk 2 4 6 8 10 12 14 . (\\.
R S S S N
Q} Treatment = HRZE Treatment = Erta "\,
& : 76'2 0pt|m|(g‘i’g B-Lactams against Tuberculosis
N PO | &
&0 ! iM 6.0 o De Jager Am. J. Respir. Crit. Care Med 2020
S i - 5.5 Q/Q
- - 5.0 FQ,(Q
- - 4.5 ’(Q
o)
- 40 XN
<
2 - -
I MEEE N ® ®m = IJ|l_l_l_l_l_l_l_l_lI %) i . o i .
3 70 Jisel e e Uil sl o e O Réversion résistance aux béta-lactamines :
o ¥ e s s % .
65 v Mero et imipeneme uniquement "
6.0 - Voie d’administration IV des Q/C\
5.5- carbapénémes limite application {Qf’
5.0 0{@
.5 >
S
4.0 - )
3.5 1 ) - «0
"apag 5 § w nm F‘I&Q—!—!—F—F—F—W ’],'\'
2 4 6 8 10 12 d1$5 "19
KGR N
Figure 1. Fourteen-day mycobactericidal activity of intravenous me bgnem (Mero) 6 g once daily over 6 hours versus 2 g every 8 hours, compared with \0
Fiﬂ‘lfatmpu:m pyrazinamide, and ethambutol (HRZE) dosed once daily according to Q~
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Contexte @) Isation L .
xS éthionamide
«© 772XN World Health
MDR : I—Li\\é?érchisation des ressources (% Or{;]ranizgtainn

2

ﬁ

Q

N

N -
N .
p A: levofloxacin OF Lfx
clude all three medicines rnoxifloxacin Mfx
bedaquiline™ Bdg
linezolid* | 7d \
S ;00
Group B: clofazimine Cfz b\)@
Add one or both medicines cycloserine OF Cs &0
terizidone Trd ﬁq,'Q
Group C: ethambutol I '&Q’
Add to complete the regimen and when 138 A
medicines from Groups A and B cannot be used delamanid o vim
pyrazinamide® ~ 7
<&
imipenem cilastaﬂ c?‘u.r? Ipm-—Cin
7
meropenem(.)\as": Mpm
amikacin 8\ Am
(OF sispPlomycin)® (S)
icnamide OF Eto
A othionamide” Pto
v\ 1 n-aminosalicylic acid® PAS

C
S
WHO MDR Tuberculosis report 20@

e . . .
RXEscrit en derniére intention
O
o
et
N
Q

Toxicite
» Faible activité clinique

Ahmad Lancet 2018
Lan Lancet Respir Med 2020

Ison@de

Vitamine B3 Ethionamide
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xS éthionamide
il

Mecghisme Eto
Q

Flavin mono- /

oxygenase /% Eto actif
T & i o O§/©l\/
| < o B S
. 0'0 |
X L -
b\)
&
Q
| | & O
| <9 |
.y . e o : N
1¢r¢ étape extra-bacillaire Q\Q' 2°me étape intra-bacillaire
|® -
.Kj:vK
o\
S

I .
-,\OY\,ertalnes mutations InhA

Qq,'\ Certaines mutations EthA
\’»
o8
Q
Henderson Toxicol. Appl. Pharmac® 2008

Résistance a I’Eto

Eto




Q. Réversion de la résistance
Contexte @) Isation

eéthionamide

« SMArt-420 ouvre voie
metabolique cryptique Eto

* Augmente exposition intracell
relative en Eto actif

« Contourne la résistance voir

EthA
R <
Résistance a I’Eto . Actlvmqoﬁs-a-ws des mutants InhA Eto
*  Actiyie vis-a-vis mutants EthA
’\9 + SMAR{-420
Institut %ﬂ\g:ﬁ) \(/

pA ™. Blondiaux Science @%\7
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R

Réversion de larésistance
éthionamide

RO

ANTIBIOTIQSC’ <
ﬁ‘ Fig. 4. Reversion of ETH é,\
Rew Slon Of antlbIOth reSlStance ln resistance in tuberculosis- \Q,QB [LI
. . . . . L3
l[ijfcobactenum tuberculosis by Infected o e (e e & s .
per group) infected wi - < s Q?
S[)ll"OlSOXElZOhIle SMARt 420 resistant bacteria were treatedeb . !?E! ' '
1 with the control ant|b|ot£g\ o 6+ » % 0
Nicolas Blondlaux, Martin Moune, '+ Matthieu Desroses, Rosa.ngela Frita,™* w E
Marion Fllpo, Vanessa Mathys, Karine Soetaert Mehdi Klass, Vincent Delorme,l’5 INH (25 mg/ kg) ET%& gg %
Kamel Djaout,! Villolcfam!;)’IIt‘)reb()sc,ﬁ’7 Chnsltlan Ke-mmer,6 }{ené-Wmljelns,B. - o (50 mg/kg). SMA% 20 alone 5 0
Alexandre Wohlkonig,” Rudy Antoine,” Ludovic Huot,” David Hot,” Mireia Coscolla, » . ) = -
Julia Feldmann,™? Sebastien Gagneux, ™2 Camille Locht,” Priscille Brodin,” (50 mg/kg), o mbinationof £ 4.
Marc Gitzinger,® Benoit Déprez,?t Nicolas Willand,?*+ Alain R. Baulard "t ETH and S 2220 Pulmc)nary E g ?'E
bacillary {$ds were enumerated ~ ©,.§ p
Panel A Panel B Panel C by C@ forming units (CFUs) N i ? |
weeks of treatment. Sy gl e \\;
INH | RIF |EMB| OFL| AMI | ETH ETH EIH &O\)dministration of up to 50 mg/kg &
8 of ETH did not reduce the puk
strains BDM : -
ugimt | pgini | pomnt| womt | uoimi | ugini monary load of ETH-resistant
mycobacteria, whereas coadmin-

Group 1. Pan-susceptible laboratory strain

H37Rv ? 0.01

r&18 P230Q >6¢

L8 R239G > o4
L8 Aa110

Group 4. Ethionamide resistant - EthA mutated - '»\OR strains

0.5
0.5
0.25
0.25
0.5
0.25

istration of ETH and SMARt-420
showed a dose-dependent reduc-
tion, with a maximum of 4.6 log
(control versus ETHH0+SMARt-
420). Detalls and statistics are
available in “Bonferroni's multiple
comparison test” in table S6.

Blondiaux et al., Science 355, 1206-1211 (2017) 17 March 2017



Q. Réversion de la résistance
Contexte (igﬁmlsatlon sthionamide
<O~ <

&x\‘tz,"' 3 ¢
{Qjo‘?’ i m' \\QIQ?
2O (.I" /7 \“"-—-' -
& wofrs Brers T P
)c? Fertet IMI AMR Accelerato |r‘|I'E atiy

BioVersys Announces Fnﬁ Subjects Dosed in
Phase 1 Clinical Tgsal of BVL-GSK098

BVL-GSKO098 IS BEING DEVELOF’& FOR THE TREATMENT OF MULTIDRUG-

X
RESISTANT TOBERCULOSIS INFECTIONS &
R x5
o &o\
Basel, Switzerland. January, 12/62021. 09:00 CET O
. {@ <0°

BioVersys has reached g‘nother major milestone by moving a second program int¢>
clinical development with the start of Phase 1 testing for BVL-GSKO098 in hea\l\ﬁy
volunteers. a\,« X

Sv S
N ©
o8
N
©
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Contexte | O A isation | Réversion de larésistance Optlr.msa’gor) R
xS iIsoniazide
«0"
25{ bacilles sensibles I bacilles résistants '{,\(\
c,Q/ | ch’
& ! &
Qé\ 20 : _ ,g? Meécanisme résistance : modification cible
& } Bas-niveau Haut-niveay,Q ) S
> I _ (Q (codée par InhA) et blocage métabolisation
|
15 : Q@ (codée par KatG)
! [INGF? « Déf: CMI INH> 0,2 pug/mL
I 'S . . ,
i Q«P * Plusieurs niveaux de résistance
10 1 Q
! A CMI [0,2-1] = BAS NIVEAU (pro InhA)\\Q
I CMI [1-10] = HAUT NIVEAU (Katcg-,
1
S | + Cmax INH = 3-5 mg/L 0&5"
N
: - =>Activité résiduelle / bacilles reg:s nts ?
1 <0
0 @,\/
1
2 C?Q
S S
©

v
¥ CMlen pg/mL



Contexte Ogﬁt%isation Réversion de larésistance Optlmlsa’Flon PK/PD
‘ xS \ iIsoniazide .xQ

> (&)
sod <© <2
Q‘e" .&
f &
, Q
& A " . NN . . et
.&_O_ Exposition plasmatique v%@a\ble en fonction du profile d’acétylation
50 (génotype NAT2) &
f’fg_ Concentrations 1/3‘_?@?/3 supérieures chez les acétyleurs lents
2 o Impacte spectre a@ﬁ\/ité résiduelle
e 304 * + O
2 i S
S Modele in Ybro HFS
= Dose unjgdre 300 mg INH
S 2.0- Bacilles*ésistants (CMI = 1 pug/mL) o
;-:’ kY Actiyité acétyleurs lents 40% supérieures a celle modélisée chez Q/{*
p4 , djéetyleurs rapides {Qf’
¢\Q' Lalande Antimicrobial Agent Chemothebf’2015
1.0 Q g
e, Slow ‘Q(O b
.., Acefq‘iatur \)‘o
o 5
:A&atylator En pratique on ne dispose pas du profil d’acétylation a\()aﬁt d’initier le
T T T T T U i
2 4 6 8 10 12014 traitement %\q,’
Time (Hours) Y Activité résiduelle pour tous => augmenter les d&{e d’INH
Q
N ©

Schwenk Clin. Chemistry. 199>

o8
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Contexte Réversion de larésistance

Optimisation PK/PD
Isoniazide

cat

Bactericidal Activity of Different Isoniazid Doses for

Qﬁjg-Resistant Tuberculosis (INHindsight): A Randomized, ) _
c,tbpen-Label Clinical Trial 2 e e e
> Kelly E. Dooley', Sachiko Miyahara?, Florian von Groote-Bidlingmaier®, Xin Sun®, Richard Hafner?, “QJ{Q B inhA mutation
Susan L. Rosenkranz?®, Elisa H. Ignatius®, Eric L. Nuermberger', Laura Moran®, Kathleen Donahue®, Susan Swindells {Q (n=36, 39%)
Naadira Vanker?’, and Andreas H. Diacon®; on behalf of the A5312 Study Team 25 _Q e 0
D6 » e - . 2 , - Q M katG mutation
partment of Medicine, Johns Hopkins University School of Medicine, Baltimore, Maryland; “Harvard T. H. Chan School of Public N a
Health, Boston, Massachusetts; “TASK Applied Science and Stellenbosch University, Cape Town, South Africa; “Division of AIDS, é'_ l:ﬂ=1 B. 1?-‘{:)
National Institute of Allergy and Infectious Diseases, Bethesda, Maryland; “Frontier Science and Technology Research Foundation,
Amherst, New York; “Social & Scientific Systems, Inc., Silver Spring, Maryland; and ‘Department of Internal Medicine, University of &)
Nebraska Medical Center, Omaha, Nebraska ‘\0 154
ORCID ID: 0000-0001-9013-5256 (K.E.D.). Q/Q
< .
> &
Table 2. Mean Isoniazid Pharmacokinetic Data, by Dose and Arm c,« 5 {Q"D
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Isoniazid-Resistant Tuberculosis Con@?‘s’ubiects g I I - l o{é’
. c% 005 01 02 04 1 2 4 8 16 32 6&
5 mg/kg 10 mg/kg 15 mg/kg &Q, mg/kg ug/ mL \)'c,
.x9
Conaxs pg/ml 5.44 9.41 17.1 ‘\o& 513 Figure 3. Distribution of minimum inhibitory concentrations (MICs) of isoniazidé@inst strains with no
AUCy 54, png-h/ml 19.3 45.7 67.7 15.1 inhA or katG mutations, with inhA mutations, or with katG mutations. Stragi3vare from participants
CUF, Uh 243 18.0 14. 26.5 who provided sputum specimens only or who provided specimens ancv%o participated in the

. .. O
Definition of abbreviations: AUCq_s4 = area under the concen@bﬂ—hme curve over 24 hours;
CL/F = oral clearance; C, 4 = maximum concentration. Q’L
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