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2006-2015 2016-2035
STOP TB Strategy | == | End TB Strategy

Vision
A world free of TB. Zero deaths,
disease and suffering due to TB

Goal
End the global TB epidemic.

Indicators

* 959% reduction by 2035 in number of
TB deaths compared with 2015.

* 90% reduction by 2035 in TB incidence rate compared with 2015.

« Zero TB-affected families facing catastrophic costs due to TB by 2035.




Guidelines for treatment of drug-susceptible
tuberculosis and patient care, 2017 Update

EARLIER GUIDELINE (2010) 2017 Update

Duration of rifampicin in new TB patients

H| Z3a M2kl A 671 & 2t rifampicin - Remains valid
S E S regimenO| & 0f £ O OF ot

Ct: 2HRZE/4HR

(Strong recommendation, high grade

of evidence)

2HRZE/6HE regimen2 THAM 22 Remains valid
H X[ =/ O OF L (phased out)

(Strong recommendation, high grade

of evidence)

Effectiveness of shortened fluoroquinolone-containing regimens

HIOAE SRS L8 M 20| M 470 E fluoroquinolone
2F regimen AFE E|X| R40[OF StH, 671 &
RMP &3 2HRZE/4HRE X &3l OF SFLC},
(Strong recommendation, moderate certainty in
the evidence)



WHO Consolidated Guidelines on drug-resistant tuberculosis
treatment. Geneva: World Health Organization; 2019.

Based on 2018 update (Pre-final version)

Guideline Development Group (GDG): Lii-d Z3H 23 of &
20to| MZ7FZ multidisciplinary group 2

GDG meeting, July 2018 in Switzerland

Individual patient data meta-analyses (IPD-MA) A| 2

Longer regimen: |2 21 F C{ 2 IPD-MA, Delamanid
3A 71 J|Ef AlQF QA JIES =SS ANLE

7| HO 2 7|

GRADE method: Grading of Recommendations, Assessment,

Development and Evaluation




Medicines recommended for treatment of RR-TB and MDR-TB(2018 update)

Group A

Include all three medicines

Group B

O,

Add one or both medicines@->

Group C:
Add to complete the regimen and

when medicines from Groups A

and B canot be used

Levofloxacin
Moxifloxacin

Bedaquiline
Linezolid
Clofazimine

Cycloserine OR
Terizidone

Ethambutol

Delamanid

Pyrazinamide
Imipenem-—cilastatin OR
Meropenem

Amikacin (OR Streptomycin)

Ethionamide OR
Prothionamide

p-aminosalicylic acid

Lfx
Mfx

Bdq
Lzd
Cfz

Cs
Trd

DIm

Ipm-Clin
Mpm

Am (S)
Eto

Pto
PAS



OF

-
5 2

OHM

o
—

Group B

=0 O
Ol"l‘ S = —|I:

Group A

Clofazimine
Cycloserine
(Terizidone)

Fluoroquinolones
Linezolid
Bedaquiline

Qe

H=20l of

Group C

Ethambutol
Delamanid

p-aminosal

Pyrazinamide

Imipenem-cilastin (Meropenem)
Amikacin (Streptomycin)
Ethionamide (Prothionamide)

icylic acid

L/
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OHM
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Kanamycin
Capreomycin
Amox-clavulan




Medicines recommended for RR-TB and MDR-TB, 2016 update

Group A Fluoroquinolones Levofloxacin Lfx
@ Moxifloxacin Mfx
Gatifloxacin Gfx
Group B Second-line Amikacin Am
injectable agents Capreomycin Cm
Kanamycin Km
@ (Streptomycin) (S)
Group C  Other core second-  Ethionamide / prothionamide Eto / Pto
line agents Cycloserine / terizidone Cs/Trd
@ Linezolid Lzd
Clofazimine Cfz
Group D  Add-on agents D1 Pyrazinamide @ Z
(not part of the core Ethambutol E
MDR-TB regimen) High-dose isoniazid Hh

D2 Bedaquiline
Delamanid

Bdq
DIm

D3 p-aminosalicylic acid O PAS

Imipenem-—cilastatind Ipm
Meropenem Mpm
Amoxicillin-clavulanated Amx-Clv

(Thioacetazone) (T)



SGAYH 257 (ZHTEXH 2017)

223 @) Zellx| 7
17 XX Z EXA KMEOZ INH, RFP, EMB, PZA, Rifabutin (RFB)
MEiE[= B8 2 aK
20 FAHA| Kanamycin, amikacin, capreomycin,
streptomycin
3¢ FH=EA4 Levofloxacin, Moxifloxacin
4o BTE O|Xt A Prothionamide, cycloserine,

p-aminosalicylic acid (PAS)

5ot L ZsHo| X|Z0| A XESE Linezolid, Delamanid, Bedaquiline,
Olx|| 0| E7t5t B M Clofazimine, imipenem, meropenem,
BiC|= AHMSZE MEZ7F X2 amoxicellin/clavulanate, high dose isoniazid



2018 2016

Group A Levofloxacin Levo_floxaci_n Group A
Moxifloxacin Moxifloxacin
. Gatifloxacin
Bedaquiline
_ _ Amikacin Group B
Linezolid Capreomycin
Group B Clofazimine NEENE : @
(Streptomycin)
@ _Clzyglqzerlne 23 Ethionamide/prothion  Group C
erizidone Cycloserine/terizidone
Group C Ethambutol Linezolid @
lofazimi
Delamanid clo a-2|m|n-e
Pyrazmamlde@ D1 GroupD
¢\ Pyrazinamide Ethambutol
\ iy High-dose isoniazid

Imipenem-—cilastatin OR

- Bedaquiline D2
Delamanid @
Amikacin (OR Streptomycin) : T
p-aminosalicylic acid D3
Ethionamide OR Imipenem—cilastatin
Prothionamide Meropenem @

(Thioacetazone)
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® |_onger MDR-TB regimen

» FANE R HYSHMOUAM M LE D
kanamycinZt capreomycin H & | X| =L},

o [hEpA 208 S PHEF2e 2 9 4145 0|
QMH o= HHECE

» Fluoroquinolones (levofloxacin or moxifloxacin),
bedaquiline, linezolid 52| 3X|= &3 o| #E =L,

» 6702 [ 4K, O|2=3KE HE

« X277 18-20 70 &, A= BtS0f e =28 7t

® Shorter MDR-TB regimen:
2K oF M e| Li-H0| Ble 8% 9-12 7 E 7t
B R, ALK =2 470F AHE




EARLIER GUIDELINES (2011- | NEW GUIDELINES (2018)
2017)

Duration of longer MDR-TB [Minimal changes in the duration of
treatment regimens Intensive phase and total duration; new
recommendation on the length of
27F AIBE H  treatment after culture conversion]
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EARLIER GUIDELINES (2011-2017) NEW GUIDELINES (2018)

Start of antiretroviral therapy with MDR- [No change, remains valid]
TB treatment

Antiretroviral therapy= HIVO| A drug-

resistant TBZ} L 2™ CD4 cell-countO]

2 S0 2 ZSH N £ = 7rsotH

&o| A|Aof{OF SFC}.

Sputum-smear microscopy = Ct culture?t X[ ZHtSS E7tE M| sputum smear

ZHo| A|&st= Z40| HAFEICH microscopy Qi cultureE Z 0| A=
Z40| HZEEICE, (strong recommendation).
Culture= OHE A|H= AT

Use of surgery [No change, remains valid]
Elective partial lung resection (lobectomy
or wedge resection)0| &F=X| 2 2 &M

El A O
=R

Models of MDR-TB care [No change, remain valid]
(ambulatory/hospitalization)

BAEL Xz & HY Tt

Centralized model 2 Cf decentralized

modelO| &&=l T,



Treatment correlates of successful outcomes in pulmonary MDR
TB: an individual patient data meta-analysis
Lancet, 392;10150, P821-834, 2018

 Collaborative Group for Meta-Analysis of Individual
Patient Data (IPD-MA) in MDR-TB treatment

 Jan 2009 — April 2016

o« kRIS 12,030 H (5070 AL, 2570 =)

« XDR TB: 10.6%

« X|E93E 7,346 (61%), X| & A IH 1,017 (8%), At
1,729 (14%), Lost (S th) 1,938 (16%)

 Adjusted odds ratio for Tx success and mortality



K| =24 S+ linezolid, levofloxacin, moxifloxacin,
carbapenems, bedaquiline, clofazimine

M ZEA - linezolid, levofloxacin,
moxifloxacin, bedaquiline

Kanamyecin, capreomycin 2| T=AtA|= O|=2
IS 7t 2Lt Amikacine k79| £ 20|

7|E} QbR = Bat7F ZO0|8HALE gt
A0 = E780 AFRSIH S o|8HA otst2




Table 3. Relative risk for (i) treatment failure or relapse and (ii) death (versus freatment success),

:)201‘8 IPD-MA for longer MDR-TB reginiens ar@ésfefamanfd Trial 213 (intent-to-treat population)*

Medicine Treatment failure or relapse Death
versus treatment success versus treatment success
Number Adjusted Odds Number Adjusted Odds
treated Ratio treated Ratio
(95% confidence (95% confidence
limits) limits)
Levofloxacin OR moxifloxacin 3.143 0.3 (0.1-0.5) 3,551 0.2 (0.1-0.3)
A Bedaquiline 1.391 0.3 (0.2-0.4) 1,480 0.2 (0.2-0.3)
Linezolid 1.216 0.3 (0.2-0.5) 1,286 0.3 (0.2-0.3)
Clofazimine 991 0.3 (0.2-0.5) 1.096 0.4 (0.3-0.6)
s Cycloserine OR terizidone 5.483 0.6 (0.4-0.9) 6,160 0.6 (0.5-0.8)
Ethambutol 1.163 0.4 (0.1-1.0) 1,245 0.5 (0.1-1.7)
Delamanid 289 1.1 (0.4-2.8)° 290 1.2 (0.5-3.0)
Pyrazinamide 1.248 2.7 (0.7-10.9) 1,272 1.2 (0.1-15.7)
Imipenem-cilastatin OR meropenem 206 0.4(0.2-0.7) 204 0.2 (0.1-0.5)
¢ Amikacin 635 0.3 (0.1-0.8) 727 0.7 (0.4-1.2)
Streptomycin 226 0.5(0.1-2.1) 238 0.1 (0.0-0.4)
Ethionamide OR. prothionamide 2,582 1.6 (0.5-5.5) 2,750 2.0(0.8-5.3)
p-aminosalicylic acid 1.564 3.1(1.1-8.9) 1.609 1.0 (0.6-1.6)
g Kanamycin 2,946 1.9(1.0-3.4) 3.269 1.1(0.5-2.1)
5 g Capreomycin 777 2.0(1.1-3.5) 826 1.4 (0.7-2.8)
3 é Amoxicillin-clavulanic acid 492 1.7 (1.0-3.0) 534 2.2(1.3-3.6)




Table 4. Serious adverse events (SAEs) in patients on longer MDR-TB regimens*?

Medicine Absolute risk of AE
Median %o 95% credible interval

Bedaquiline 2.4% [0.7. 7.6]
Moxifloxacin 2.9% [1.4.5.6]
Amoxvycillin-Clavulanic acid 3.0% [1.5,5.8]
Clofazimine 3.6% [1.3. 8.6]
Ethambutol 4.0% [2.4, 6.8]
Levofloxacin 4.1% [1.9. 8.8]
Streptomycin 4.5% [2.3. 8.8]
Cycloserine / terizidone 7.8% [5.8, 10.9]
Capreomvcin 8.4% [5.7,12.2]
Pyrazinamide 8.8% [5.6,13.2]
Ethionamide / prothionamide 9.5% [6.5. 14.5]
Amikacin 10.3% [6.6, 17.0]
Kanamycin 10.8% [7.2,16.1]
p-aminosalicylic acid 14.3% [10.1. 20.7]
Thioacetazone 14.6% [4.9, 37.6]
Linezolid 17.2% [10.1. 27.0]




HI =

Retrospective observational data on treatment

N =2dE=0| 61%0| St (X2 & A= H 2/l = 71%)
AN A8l 8F =2 AR d5&= £ H UL
Kanamycindf capreomycinl| AF&2 K| 82| 8F £
X2 HB3ES ERULCE 242 2192 of 2523 (86.9%) ! 821 of 938
(87.5%).

SHR[2F =AM At = CF
LF2FC}: 406 of 455 (89.2%)

&0 == 0| A Amikacindt CHE & FArA| O A X}O[7} L=
A2 €2 AE 7|82 71X 22 20| O &L
Shorter MDR-TB regimenOi| A Kanamycin2 OH Y FAF =
(N RO & ot E20 FAE0] A4 toleranceE Al Z
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Limitations

Observational design, 72 & X| 22| K|+

e = missing data — & 2| 28 2| bias/| &= XH
=T AR K= &4, 7|7 M e uH =

7| 2k0rCE F X 2| 7+8-d 0| L =LY,

Propensity score matching based on age, sex,
HIV co-infection, AFB smear results, cavitation on
CXR, history of TB treatment with first- or second-
line drugs, and number of possibly effective drugs
In the initial phase.



IPD-MA on MDR-TB. Lancet 392;10150, P821-834, 2018

Propensity score matched multivariate regression

E Hl E
0 =0 Crude OR i Adjusted OR 12 Adjusted RD

Levofloxacin Susceptible strains
Success 1361/1450 258/355  5-7(4-2-7-9) 1450 4-2(3-3-5-4) 25-8% 0-15(0-13t00-18)
Death  182/1632 292/647 0-2(0-1-0-2) 1632 0-6(0-5-0-7) NC —0-06 (—0-09 to —0-04)
Moxifloxacin Susceptible strains
Success 974/1031 258/355  6-4(4-5-9-2) 1031 3-8(2-8-5-2) 21-3% 0-11(0-08t00-14)
Death  114/1145 292/647  0-1(0-1-0-2) 1145 0-5(0-4-0-6) 33-4% —0-07(—0-10to—0-04)
Linezolid Susceptible strains
Success 722/799 5066/5864 1-5(1-2-1-9) 799  3-4(2-6-4-5) 55-6% 0-15(0-11t00-18)
Death  84/883  1456/7320 0-4(0-3-0-5) 883  0-3(0-2-0-3) 77-0% —0-20(—0-23to—0-16)
Clofazimine Susceptible strains
Success 485/564 5321/6106|0-9 (0-7-1-2)| 564 |1-5(1-1-2-1)] 28-7% 0-06 (0-01to 0-10)

Death 115/679 1292/7398| 1-0 (0-8-1-2)] 679 0-8(0-6-1-0)] NC —0-04 (=0-08 to 0-00)
Amoxicillin-clavulanic acid
Success 768/972 3443/3943 05 (0-5-0-7) 972 0-6 (0-5-0-8) NC —0-07 (—0-10 to —0-03)

Death  234/1206 717/4660 1-3(1-1-1-6) 1206 1-7(1-3-2-1) 80-6% 0-06 (0-04to 0-09)
Macrolides

Success 560/723 2628/3093 0-6 (0-5-0-7) 722 0-6(0-5-0-8) 10-9% —0-08(-0-12to—0-03)

Death  185/908 562/3655 1-4(1-2-1-7) 908 1-6(1-2-2-0) 75-3% 0-06(0-02to 0-09)
Bedaquiline

Success 431/491 6312/7220|1-0 (0-8-1-4)] 490 |2-0(1-4-2-9)] NC 0-10 (0-05to 0-14)

Death  59/550  1569/8789| 0-6 (0-4-0-7)| 548 |0-4(0-3-0-5)| 33-5% —0-14(—0-19to—0-10)
Imipenem and meropenem (carbapenems)

Success 130/139 6871/7861 2-1(1-1-4-1) 138 4-0(1-7-9-1) 57-8% 0-14(0-06to0-21)

Death  30/169  1674/9535 1-0(0-7-1-5) 168 1-0(0-5-1-7) NC —0-00 (=0-09 to 0-08)




Propensity score matched multivariate regression

w0 HIEA Crude OR Pairs Adjusted OR |2 Adjusted RD
Streptomycin
Susceptible Success  959/1017 406/455 2.0 (1-3-3-0) 1017 1-5(1-1-2-1) NC 002 (-0-00 to 0-04)
strains Death 104/1121 78/533 06 (0-4-0-8) 1121 0-8(0-6-1-1) NC —0-02(—0-04to 0-01)
Resistant Success  81/93 406/455 0-8(0-4-1-6) 87 0-3(0-1-1-1) NC —0:09(—0-17to—0-01)
strains Death 19/112 78/533  1-2(0-7-2-1) 109 0-8(0-4-1-6) NC —0:03(—0-141t00-07)
Amikacin
Susceptible Success  1302/1394 406/455 1-7(1-2-2-5) 1393 2-0(1-5-2-6) 9-4% 0-06 (0-04to 0-08)
strains Death 250/1644 78/533  1-0(0-8-1-4) 1644 1-0(0-8-1-2) NC  —0-00(—0-03 to 0-02)
Resistant Success 100/110 406/455 1-2(0-6-2-5) 110 0-5(0-2-1-5) NC —0-06(—0-13t0 0-02)
strains Death 25/135  78/533 1-3(0-8-2-2) 134 1-1(06-2-0) NC —0-01(-0-11to 0-08)
Kanamycin
Susceptible Success  2192/2523 406/455 0-8 (0-6-1-1) 2523 0-5(0-4-0-6) 52-9% —0-07 (=0-08 to —0-05)
strains Death 435/2958 78/533  1-0(0-8-1-3) 2958 1-1(0-9-1-2) 22-9% 0-01 (—0-01 to 0-02)
Resistant Success 118/156 406/455 0-4(0-2-0-6) 155 0-3(0-1-0-6) 32-7% —0-15 (—0-24 to —0-07)
strains Death 41/197  78/533  1-5(1-0-2-3) 194 2-1(1-2-3-8) 3-2% 0-10(0-03t00-17)
Capreomycin
Susceptible Success  821/938  406/455 0-8(0-6-1-2) 938 0-8(0-6-1-1) NC  —0-03 (-=0-06 to 0-00)
strains Death 176/1114 78/533  1-1(0-8-1-5) 1114 1-4(1-1-1-7) NC 0-04(0-01t00-07)
Resistant Success  186/222 406/455 0-6(0-4-1-0) 216 0-8(0-5-1-4) NC —0-03 (—0-09 to 0-04)
strains Death 42/264  78/533  1-1(0-7-1-7) 261 2-1(1-2-3-6) NC 0-08 (0-02t00-13)




SM, 1944; KM, 1956; Amikacin, 1971
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Delamanid Trial 213

Phase 111, multicentre, randomized, double-blind, placebo-controlled
2011-2016, adult MDR pulmonary TB

Optimised background regimen (OBR) + delamanid (n=341) vs.
placebo (n=170)

After Delamanid for 6 m, OBR for 18-24 months

0/ME K2 48 & Delamanid vs. Placebo = 77.1% vs. 77.6%
SUE, A E  X}O| Qi=
Adverse events: Delamanid vs. Placebo = 26.1% vs. 27.6%

Conclusion: 94+ Z1tE ZE|3C§—7£1 X|Elof Zats= HL o2
O M C}. Delamanid2| £ 0{0f Q0| A Al 7



Efficacy and safety of delamanid in combination with an optimised
background regimen for treatment of multidrug-resistant tuberculosis: a
multicentre, randomised, double-blind, placebo-controlled, parallel group
phase 3 trial. Lancet Resp Med 7(3), 249-259, March 01, 2019

Phase 3, double blind RCT
17 sites, 77l = (Estonia, Latvia, Lithuania, Moldova, Peru, the Philippines,

and South Africa).
Sept 2, 2011, and Nov 27, 2013

I I T AT
No. 226 101

Median time to culture conversion 51d 57d 0.0562
serious treatment-emergent 26.1% 27.6% NS
adverse event

Death related with treatment- 15 (4.4%) 6 (3.5%) NS

emergent adverse event



Reconsidering Delamanid 213

Delamanid 2132 CH &R # E L} =2 quinolone LS
SSAS0| B CHZ 7 Of| A %*—.3 7(1':”JEFE|

—

S22 2ok -L=E ME 50| 90|88 ZHAA|7|E
EEFEEH oF AL,

Real-World &f 22| i M 0f| A T w2t Z21t=

H LY,

Q50 o] HetA 20| M ROl AntE
E}\AE-
Further study results will follow in the future




Bedaquiline

o Delamanid




Cherry picking data on Bedaquiliine

3 A2 202130 2= 2= S0t <
S 55%2 34 = S1etC})

28 A EO|M RIS ELCHFLIoHAH =2
MNMTE= EY.

Qt prolongation 2| =X

St Xt2| 63% 7t cure El

FDA, conditional approval, 2012

Black box warning



Multidrug-Resistant Tuberculosis and Culture Conversion
with Bedaquiline. N Engl J Med 2014; 371:723-732

* Phase 2b, 160 patients

« 160 patients, smear-positive, MDR-TB

« Bedaquiline 24wks or placebo, with background regimen, for
120 wks

No. 79 81

Primary® Mean time to culture conversion 83 d 125 d <0.001
Culture conversion rates at 24 w 79% 58% 0.008
Culture conversion rates at 120 w 62% 44% 0.04
Cure rate at 120 wks 58% 32% 0.003
Death 10 (13%) 2 (2%) 0.02

QTc prolongation 15.4 msec 3.3 msec <0.001



An increased risk of death was seen in the SIRTURO treatment group
(9/79, 11.4%) compared to the placebo treatment group (2/81, 2.5%) in
one placebo-controlled trial

« December 28 2012: FDA Grants Accelerated Approval for
SIRTURO™ (bedaquiline) as Part of Combination Therapy to Treat
Adults with Pulmonary Multi-Drug Resistant Tuberculosis "Multi-
drug resistant tuberculosis poses a serious health threat throughout
the world, and Sirturo provides much-needed treatment for patients
who have don't have other therapeutic options available. However,
because the drug also carries some significant risks, doctors should
make sure they use it appropriately and only in patients who don't
have other treatment options."



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjFuO327fbgAhWKLqYKHeQ9CroQjRx6BAgBEAQ&url=http://www.google.com/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttp://www.vdh.virginia.gov/TB/documents/Bedaquiline_gadkowski.pdf%26psig%3DAOvVaw1lF-2H0jUV5UyVMH2BkDcj%26ust%3D1552282698095830&psig=AOvVaw1lF-2H0jUV5UyVMH2BkDcj&ust=1552282698095830

Regarding PICO question 3

» Longer MDR-TB treatment regimenOf| Af
X|2AITY, KL AP S 2 X 7| R 7} 4,
5,6 M| O0f| A H| =35} AL,

. X|&7|0| =7 -’F*ng 2tE 5t
IH|E AL2SH A 4X1I = Ar&eh
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Shorter MDR-TB regimen

2016, WHO

Standardized shorter MDR-TB regimen with seven drugs for 9-12
months

4-6 Km-Mfx-Pto-Cfz-Z-Hhigh-dose-E / 5 Mfx-Cfz-Z-E
(Km=Kanamycin; Mfx=Moxifloxacin; Pto=Prothionamide;
Cfz=Clofazimine; Z=Pyrazinamide; Hhigh-dose= high-dose
Isoniazid; E= Ethambutol)

Second line 2 X| & AFESHK| A UE 2K A fluoroquinolonedf
Z= AFH|Off CH3F LHAJO| @7 Lt 7HsA40| DR M2 Zio 2
SLE|= FF 9-12 °JOI MDR-TB regimen2 £ X|2g
OI CH

201777 K| 6271 = Of| A{ A|H




Shorter regimen &7 &1

1. 8 UHO L E= 25 X517 2alkE|l= 8%
(INH A 2/)

2. 2Kt F N 171X O] &0f 12 O] & ==&l 8F
(H=80| =QIE[X] 2 %0 oreh

3. X O intolerance LT =42 Y0 Y=
42 (drug-drug interaction & E2})

4. Y4l

5. IFS A (disseminated) 29, k| =2 EE= S4B
743
= 1



Short-course treatment for multidrug-resistant
tuberculosis: the STREAM trials

First large-scale, multi-country clinical trial to
examine shortened treatment regimens for
multidrug-resistant tuberculosis (MDR-TB).
First phase 111 trial to test the effectiveness and
safety of bedaquiline within a shortened
regimen

2012 — 2022

8 countries, more than 700 participants.



STREAM Trial

Stage | Regimen A vs. Regimen B
Standardized shorter regimen (9-11m) vs. 2011 WHO longer regimen (H| € &)

July 2012 — June 2015, 47 = 424'%'3', shorter (n=245) vs. longer (n=142), 132
CH7| 2 Hol X2 dS5E0]80% & =1t = A=A, &7 28t H|w

Stage Il RegimensA& Bvs.C&D
TArA| Slo] Z-t 97 E 28 A 670 E 2 B2 2110 Ciot B 7t (bedaquiline X &)
April 2016 -, 12 sites

Regimen A Locally used WHO-approved MDR-TB regimen >

. KM + INH + PTO +
Regimen B MEX + CFZ + EMB + PZA MFX + CFZ + EMB + PZA e

BDQ + INH + PTO +

Regimen C LEX + CEZ + EMB + PZA BDQ + LFX + CFZ + EMB + PZA |———
. KM+INH+BDQ+ ]

Regimen D LEX+CEZ+PZA BDQ + LFX + CFZ + PZA
0 8 16 28 40 "

Intensive phase Continuation phase




Results for Stage 1

July 2018, WHO reports

X E2YSE: TH7| 78.8% vs. 27| 79.8% (HIES
74 =
O o

Feb 2018, Public call for pooled IPD (2005-2017)

= £7] 2,625 records vs & 7| 2,717 records

» Adjusted Odds ratio of shorter/longer regimens:
K24 2.0, AFL 1.2

= Better adherence in shorter regimen

=7t A7 2R E



A Trial of a Shorter Regimen for Rifampin-Resistant Tuberculosis
STREAM Study Collaborators New Engl J Med March 13, 2019

Stage |

Table 2. Primary Efficacy Analysis in the Modified Intention-to-Treat and Per-Protocol Populations.*

Variable Modified Intention-to-Treat Population
Long Short
Regimen Regimen Total

Disposition of the participants

Underwent randomization — no. 142 282 424
Were included in the population — no. 130 253 383
Were considered not able to be assessed — no.
Had reinfection with a different strain 1 7 8
Had a negative culture at 76 weeks but lost to follow-up thereafter 5 1 6
Were included in primary outcome analysis — no. 124 245 369
Outcome
Attained favorable status — no. (%) 99 (79.8) 193 (78.8)| 292 (79.1)
Had an unfavorable outcome — no. (%) 25 (20.2) 52 (21.2) 77 (20.9)

Per-Protocol Population

Long Short
Regimen Regimen Total

142 282 424
87 234 321
1 6 7
3 1 4
&3 227 310

67 (80.7) 186 (81.9) 253 (81.6)
16 (19.3) 41 (18.1) 57 (18.4)

Primary efficacy outcome: favorable status at 132 weeks [Culture (-)]




o,

Table 3. Summary of Safety Outcomes.*

Outcome

Grade 3 to 5 adverse event — no. (%)
Serious adverse event — no. (%)
Death — no. (%)
Related to tuberculosis
Related to tuberculosis treatment
Related to HIV or HIV treatment
Other or uncertain

Grade 3 to 5 adverse events according to
the five most common MedDRA
system organ classes — no. (%)

Metabolism and nutrition disorders
Hypokalemia-
Cardiac disorders
Conduction disordery
Hepatobiliary disorders
Ear and labyrinth disorders

Respiratory, thoracic, and mediastinal
disorders

Long Regimen
(N=141)

64 (45.4)
53 (37.6)

9 (6.4)
2

w W =

Short Regimen
(N=282)

136 (48.2)
91 (32.3)
24 (8.5)

7
1
6
10

Total
(N=423)

200 (47.3)
144 (34.0)
33 (7.8)
9
2
9
13




2009 Bangladeshi Regimen WHO guideline 2008

GFX, EMB, PZA, CFZ + _ KM (AMK) + LFX +
KM, PTO, INH (4m) G4 (ETO, PTH, CS, PAS)

2
2012

STREAM | MEX, CFZ|EMB, PZA+ -
KM, PTO, INH (4m)

2011 MDR TB Guideline
regimen

Stage |
2016 ‘ 2019 DR TB Guideline
STREAM Stage || Quinolone, BDQ, LNZ +

CFZ (CS)

BDQ,|/INH, PTO +

Standardized
LFX, CFZ|EMB, PZA _ _
Shorter regimen Longer regimen

| |
WHO




Diagnostics endorsed by WHO

 Liquid culture systems, line probe assays
(LPAs) for drug resistance identification

« Xpert MTB/RIF

« Xpert MTB/RIF Ultra cartridge: diagnosis of
meningitis (70% vs. 43%)

* Alere Determine LAM TB (Alere, Waltham,
MA, USA) test: low-cost, rapid, lateral flow
device for use at the bedside or in a clinic

. Serologlcal tests: &3 2| X2t HO|




Technologies endorsed by WHO

Molecular detection of tuberculosis and drug resistance

« Xpert MTB/RIF Ultra for detection of tuberculosis and rifampicin resistance in
pulmonary, extrapulmonary, and paediatric samples (Cepheid, Sunnyvale, CA, USA)

+ Line probe assays for the detection of Mycobacterivm tuberculosis, isoniazid, and
rifampicin resistance in acid-fast bacilli smear-positive sputum or M tuberculosis
cultures (FL-LPA) (Hain Lifescience, Nehren, Germany and Nipro, Osaka, Japan)

+ Line probe assays for the detection of resistance to fluoroquinolones and second-line
injectable agents (SL-LPA) (Hain Lifescience, Nehren, Germany)

« TB LAMP for detection of tuberculosis (Eiken, Tokyo, Japan)

Non-molecular technologies

« Alere Determine TB-LAM (Alere, Waltham, MA, USA) (tuberculosis detection in people
who are seriously ill and HIV positive)

+ Inteferon-y release assay for the diagnosis of latent tuberculosis infection
(Immunotec, Oxford, UK, and Qiagen, Germantown, MD, USA)

Culture-based technologies:

» Commercial liquid culture systems and rapid speciation

«  Culture-based phenotypic drug-susceptibility testing using 1% critical proportion in
Léwenstein-Jensen (L)) and Middlebrook 7H10/7H11 agar media, and mycobacteria
growth indicator tube media

Microscopy

« Light and light-emitting diode microscopy (diagnosis and treatment monitoring)

« Microscopic observation drug susceptibility (MODS) test (Hardy Diagnostics, Santa
Maria, CA, USA)

Tuberculosis: advances and challenges in development of new diagnostics
and biomarkers. Lancet Infect Dis 2018;18: e199-210
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Host biomarkers

=2 HoHIS 113 2 XS =X

L— "1 L—-— O 1 —
Paucibacillary disease, | 2| Z2&H ZHEHH| =
Oz 8F S0A 7&

A™ ™ Z A= poor performance =
WHOO{| M H|= Q!

MEHY HH-Z2 0| &2 stimulation assay =
Mgot B2 A7 X EE[ D QUL

Host gene expression, protein, metabolomic
markers, Host microRNA




Host Biomarkers
For Diagnosis of TB

Platform (sampletype)  Sensitivity Specificity Diagnosis

Host gene expression

Neutrophil-driven type 1 interferon, lllumina microarray, B17%", 93-7%*, 96.6%1, Tuberculosis, LTBI, healthy controls

interferon-y (393 genes), and type 1 RT-gPCR validation 04-1%1, 92% 83%

interferon-a or interferon-p (86 genes)™  (blood)

gene signatures

FCGR1B, (D64 (FCGR1A),LTF, GBPS, and  Agilent microarray (blood)  94% 97% Tuberculosis, LTBI

GZMAT

Gene signature (44 genes)™ lllumina microarray 100% 96% Tuberculosis, LTBI, other disease
(bload)

GZMA, GBPS, and CD6&4 (FCGRLIA)® RT-gPCR (blood) 93% Q5% Tuberculosis, asthma,

non-tuberculous pneumonia

D64 (FCGR1A)* M LPA technique 88% 75% Tuberculosis

Gene signature (144 genes)® lllumina microarray =80% =00% Tuberculosis, lung cancer,
(bload) pneumonia, healthy controls

Gene signature (51 genes)* lllumina microarray 82.9% 83-6% Tuberculosis, other lung disease

Gene signature (16 genes)™

Host protein markers
CRPY

CRP, transthyretin, interferon y, CFH,
ApoAl IP10, SAA™

SYWC, kallistatin, CC8, gelsolin,
testican-2, aldolase-C*

Metabolomic markers

Ketone bodies, lactate, pyruvate
metabolites”

IDO-1, phospholipase, adenosine
metabolites®

Fatty acids, mycelic acids,
carbohydrates®

Glycolipids, resolvins, glutamate,
choline metabolites®

Ceramide, cholesterol sulphate,

eicosatetraenoic acid, 4o-formyl-4f-

methyl-Sa-cholesta-8-en-3B-ol*
Host microRNA
hsa-miR-1960 and hsa-miR-376¢%

hsa-miR-150, hsa-miR-21, and
hsa-miR-29c*

miR-768-5p, miR-320a and miR-22-3p¥

{blood)

lllumina RNA sequencing
(blood)

POC fluorescent scanner

Multiplex cytokine
platform {serum)

SOMAscan aptamer
proteomics (serum)

NMR spectroscopy
(plasma)

GCMS (serum)
GCTOFMS (sputum)
LCMS (plasma)

UHPLC-ESIQTOFMS
(plasma)

lllumina sequencing
(serum)

microRNA microarray,
RT-gPCR validation
(bload)

lllumina sequencing,
RT-gPCR validation
(plasma)

661%*, G3.7%

80%

03.8%

Q0%

NR

NR

NR

NR

=70%

NR

Q1%

NR

B80-6%*, 82-8%t

72%

73-3%

B80%

NR

NR

NR

NR

=B80%

NR

88%

NR

Tuberculosis progression

Tuberculosis and in participantswho
were HIV-positive

Tuberculosis, pulmonary disease
Tuberculosis

Tuberculosis, healthy controls,
diabetes, pneumonia

Tuberculosis, LTBI, healthy controls
Tuberculosis, pulmonary disease
Tuberculosis, tuberculosis household

contacts

Tuberculosis, pneumonia

Tuberculosis, LTBI, healthy controls

Tuberculosis, LTBI, healthy controls

Tuberculosis, healthy control




Rapid molecular diagnostic assays

* Cepheid Xpert MTB/RIF and Ultra assays
(Cepheid, Sunnyvale, CA, USA)

* Line probe assay: Hain GenoType
MTBDRplus and MTBDRsI (Hain Lifescience
GmbH, Nehren, Germany)

» Next-generation sequencing (NGS): Li 43 1}
HHE =9 HO| Bl LMY Ao HBE
XEM 5t 8 st E)




Xpert MTB/RIF Ultra

- ZIEho| BIZE BT A rifampicin L 2| Hate &S F4

«  F7tX| 2| amplification targets (156110 and 1S1081), assay chemistry 3!
cartridge design2| 7HM =

« Xpert MTB/RIF Ultra for detection of Mycobacterium tuberculosis and

rifampicin resistance: a prospective multicentre diagnostic accuracy study.
Lancet Infect Dis 18 (1);76-84, January, 2018

11,753 participants; multidrug-resistance risk group (n=314)

- Detection of TB Rifampicin Resistance

Sensitivity . o .
Specificity Sensitivity Specificity
All Cx(+) Smear(-) HIV(-) HIV(+)
Xpert 83% 46% 90% 77% 98% 95% 98%

ijﬁf: 88%  63%  91%  90%  96% 95% 98%



Xpert MTB/RIF Ultra and LPAS

SEYd AN 0A RFP LS AAF Al
Q2 =7 =L
7| ElF 2FH[O Ehgt EAr Al multiple loci2
ooty Rl X

Crot R A HRLE ZX[5H| 0=
Silent mutation &% M —.—\Ot“ O| L= ==
QULCE: 0|, substitution of TTC for TTT in
codon 514 of the rpoB gene

+o+ c;+




Evaluation of a rapid molecular drug-susceptibility
test for tuberculosis. Xie YL, et al.
N Engl J Med 2017; 377: 1043-54

« GeneXpertOfl INH 5! 2X}2FXN| =0 CHt cartridge S

N
m e

Table 2. Sensitivity and Specificity of the Investigational Assay, with Phenotypic Drug-Susceptibility Testing as the Reference Standard,
in the Main Analysis Population for Drug-Susceptibility Testing.

R+R R+S

Isoniazid 150 1

Ofloxacin: 84 7

Moxifloxacin, 78 12
0.5 pg/mli§

Moxifloxacin, 51 40
2.0 yg/mlix

Kanamycin{ 35 4

Amikacin€ 29 1

S+R

no. of specimens

30
11
il

2

14
12

Investigational-Assay Result + Phenotypic
Drug Drug-Susceptibility Test Result*

S+S

122
201
200

210

245
256

Sensitivity

no./total no.
150/180
84/95
78/89

51/53

35/49
29/41

% (95% Cl)
83.3 (77.1-88.5)
88.4 (80.2-94.1)
87.6 (79.0-93.7)

96.2 (87.0-99.5)

71.4 (56.7-83.4)
70.7 (54.5-83.9)

Specificity

no. /total no.
122/123
201/208
200/212

210/250

245/249
256/257

% (95% Cl)
99.2 (95.6-100.0)
96.6 (93.2-98.6)
94.3 (90.3-97.0)

84.0 (78.9-88.3)

98.4 (96.0-99.6)
99.6 (97.9-100.0)




Line Probe Assay

Hi A A0 B|5HY =2 S0 2IEHE X5t

H| &, AArAL 28| 2| M <t

Inno-LiPA Mycobacteria assay (Innogenetics NV,
Ghent, Belgium): MTB Z= % INH, RFP L{-& A A}
GenoType MTBDRsl: 2Kt QFX|| LH 4 A A}
GenoType MTBDRplus (Hain Lifescience, Germany):
CE S8 AMAM HE AlA

- 197 2= AKX 0| M sensitivity, specificity, PPV
and NPV =77.8, 97.2, 82.4 and 97.2% (BMC Infect
Dis. 2017; 17: 280. )




Next Generation Sequencing

High-throughput sequencing

[llumina (Solexa) sequencing (MiSeq™)

ThermoFisher Scientific lon Personal Genome Machine™: lon
torrent: Proton / PGM sequencing

Oxford Nanopore MinlON

QIAGEN: GeneReader NGS System

Targeted-NGS or whole genome sequencing (WGS)
WGS: *'E%'\t 2 XM polymorphisim, Indel2| 2, E&
=HHO0| HZE, heteroresistance, mix of multiple genetic

populatlon
2H:H8, 71&H 2T, s8N 53 a7




Direct WGS

Hi QFSHX| G2 specimenO| A HEE 2O T
DNAZ O|&ot= &4

2HE MiSeq (1llumina, San Diego, CA)
HAOZ2=E2 E1E 7] od=2

o 1] — L O L. —

Targeted enrichment approach (with
oligonucleotide baits)= O|&5t0 DNAS
22|35l WA O 2 Auto| HK St A

=x: B8, X2|2e| M3t Hu|o
2T, BEMO| 21, ZXR 5




Genetic sequencing for surveillance of drug resistance in tuberculosis in highly
endemic countries: a multi-country population-based surveillance study
Lancet Infect Dis. June 2018. 18;675-83

« 2009-2014

« 7,094 pts, 8 high burden countries

« whole-genome sequencing or targeted gene sequencing

 Sanger technology (Thermo Fisher Scientific, Waltham, MA,
USA), lllumina technology (lllumina, San Diego, CA, USA)
or lon Torrent technology (Thermo Fisher Scientific)

« Genomic regions of rpoB for rifampicin, katG, IinhA, and fabG
promoter for isoniazid, pncA for pyrazinamide, and gyrA and
gyrB for the fluoroguinolones

« Compared phenotypic vs. genotypic



Loci leampl_cm— Rifampicin-resistant All cases
susceptible cases

No. of |Sensitivity] No.of |[Sensitivityl No. of |Sensitivity

isolates | (95% CI)| isolates | (95% CI)| isolates | (95% ClI)
Rifampicin rpoB 7010 91%
Isoniazid KatG, InhA, and| - ga5r | gq95 953 90% | 7018 | 86%

fabG promoter

Ofloxacin gyrA and gyrB 4244 76% 866 88% 5110 85%
Moxifloxacin  |gyrAand gyrB 4010 81% 783 91% 4793 88%
Pyrazinamide |pncA 2310 37% 683 55% 2993 51%
Pyrazinamide |pncA 2310 50% 683 54% 2993 54%
Kanamycin rrs and eis 623 79%
Amikacin s 690 90%
Capreomycin rres 764 81%
Multidrug-— |\ 6986 | 85%
resistant
Extensively 1y A 756 74%
drug-resistant




LTBI
Contact Investigation



HIV-negative household contacts

» Mo etH =2 20| = H 282Xt Ot LY HHS o 54
O|2ke| 2017t 2hEd 20| Gl O B K| =S LY.

(Strong recommendation, high-quality evidence. Updated

recommendation)

» 2l FEEO| X2 =710AM d2, a2, 20171 Mot

stzlo| £l Mz ERtel Kok L HES 8 2 AAF ol
AA S X| =& DL, (Strong recommendation, high-moderate-
quality evidence. Existing recommendation)
- Al RHEO0| =2 =70 M, 54| O] 2| 240, "HAaH,
S0 M =t2lo] =l H Al etXter Her LW 555 ot 8
Ao oA HoE U X0 M2t o e B S Al
o= QUL}. (Conditional recommendation, low-quality evidence.

New recommendation)




Testing for latent tuberculosis infection

Tuberculin skin test (TST) EE= interferon-gamma release assay
(IGRA) (Strong recommendation, very low-quality evidence. New
recommendation)

Remark: 08 AALS MEHSHX| = 71&7d (availability), 8 XA
2EsE (affordability) 5= 4 0tot0] 2oLt A zt2| X7t
ALt 9 & dAre 258 299 TS fI5HA
AEE|H M= 2F EIC

HIV 4 EXH0| A LTBI FdAt= AL X[=22] O|=0] 4
ALt Ao Ll A0 A 75 SHE AALS A|8SHOF oLt
(Strong recommendation, high-quality evidence. Existing
recommendation)

HIV ZH & XLt 5A| O] 2t household ™ E X0 A LTBI AAL=
LM 0|X| &L}, (Strong recommendation, moderate-quality
evidence. Updated recommendation)
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Treatment options for LTBI

- Isoniazid Tt= 671 &: ¢l & A0 Al RHEO
AL AL B2 5= b A& (Strong recommendation,
high-quality evidence, Existing recommendation)

» Rifampicin + isoniazid O &, 37 &: 202} 15A
0|2 HAHOA INH B 5 3O M= HE
(Strong recommendation, low-quality evidence. New

recommendation)

- Rifapentine + isoniazid T 12|, 370 &: 24 FHEO]
= a7, 3¢ H 20r0[A INH E*Eﬂt”gl

CH | 2 X | (Conditional recommendation, moderate-
quality evidence. New recommendation)




Annals of Intemal Medicine

From: Treatment of Latent Tuberculosis Infection: An Updated Network Meta-analysis

Ann Intern Med. 2017;167(4):248-255. d0i:10.7326/M17-0609

Table 1. ORs and Treatment Rankings for the Prevention of Active TB, Derived From the Network Meta-analysis

Regimen OR vs. Placebo (95% Crl) OR vs. No Treatment (95% Crl) Rank (95% Crl)
No treatment 1.62 (1.06-2.47) 1.00 (reference) 16 (14-16)
Placebo 1.00 (reference) 0.62(0.41-0.94) 13(11-15)
INH 3-4 mo 0.93 (0.55-1.50) 0.57 (0.31-1.02) 13 (8-15)
INH 6 mo 0.65 (0.50-0.83) 0.40 (0.26-0.60) 10(7-12)
INH 9 mo 0.75(0.35-1.62) 0.46 (0.22-0.95) 11 (4-15)
INH 12-72 mo 0.50(0.41-0.62) 0.31(0.21-0.47) 6(4-10)
RFB-INH 0.30 (0.05-1.50) 0.18 (0.03-0.95) 3(1-15)
RFB-INH (high) 0.30(0.05-1.52) 0.19(0.03-0.98) 3(1-15)
RPT-INH 0.58 (0.30-1.12) 0.36 (0.18-0.73) 8(3-14)
RMP 0.41(0.19-0.85) 0.25(0.11-0.57) 5(1-12)
RMP-INH 1 mo 1.05 (0.37-2.77) 0.65(0.23-1.71) 14 (4-16)
RMP-INH 3-4 mo 0.53 (0.36-0.78) 0.33 (0.20-0.54) 7(4-11)
RMP-INH-PZA 0.35(0.19-0.61) 0.21(0.11-0.41) 3(1-8)
RMP-PZA 0.53(0.33-0.84) 0.33(0.18-0.58) 7(3-12)
INH-EMB 0.87 (0.32-2.36) 0.54 (0.19-1.56) 12 (4-16)
INH-EMB 12 mo 0.20 (0.04-0.82) 0.12(0.02-0.54) 2(1-11)

Crl = credible interval; EMB = ethambutol; INH = isoniazid; OR = odds ratio; PZA = pyrazinamide; RFB = rifabutin; RMP = rifampicin; RPT =
rifapentine; TB = tuberculosis.

Copyright © American College of Physicians. All rights reserved



Short-Course Therapy with Rifampin plus Isoniazid,
Compared with Standard Therapy with Isoniazid, for Latent
Tuberculosis Infection: A Meta-analysis
Ena J, et al. Clin Infect Dis, 2005; 40:670-676

HR for 3months vs. INH for 6-12 months

Nz 28 2 =520 A FASHALY

*?3 E9| T 0| RUOA XO| 7}

Adverse effectO]] YA H A = XtO| 7} L RULE.



dHEO| X2 =7I0AM= INH 671 E 2 &2l CiA
Y= A INH 970, Oi == rifapentine + INH 371 2
2 INH+rifampicin 3-47 &€ 28, rifampicin Et=
3-470 & R S0| RULCt. (Strong recommendation,
moderate—high-quality evidence. Existing
recommendation)

Al YHEO &2 LIEtHAM HIV Z E
SeEAHOAM TST 0|2l EE= A O0|HAM
2t5d 2490| §lo™ 3671 INH 0|2 2
(IPT)S Al 83l OF StCH.O| = T X}, A EsH=H,
24l & O F2eF &t 810] 8l OF 2L, (Conditional
recommendation, low quality evidence. EXxisting
ecommendation).




Preventive treatment for contacts of patients with MDR-TB

MDR TBO| &3t 12|E household & AS| A2 7HEH

A B7r A ™ 2H 0| HEHLZ X2 & 27Fot0.
(Conditional recommendation, very low-quality evidence. New
recommendation)

MDR TB &= Ar0f| Chet 7H Q) fld = B710f 2 o2 E2
AEEL HMME 850| BE= =+ UL oMK RCTE| £EFL 2
1 2if= 2ottt EN o 2 ShXLE 2 AZ A0 A

Ol X =7F HEE| L UL,

GDG= Mdeh ?ld e B7l (=2 8, g #d2d &7
M LHd S, AN o 2AE e & £8)E SOt
EXzE BN =2 AFNOF oLl 2oL,

XN EKA|: fluorogquinolones (e.g. moxifloxacin, levofloxacin)
with or without other agents (e.g. ethambutol, ethionamide)
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BCG revaccination 01 A5%E H 1
Vaccine types: DNA, subunlt, adjuvant, live-
attenuated vaccines

Delivery systems: virus, chimeric monoclonal
antibody, nanoparticle

AMIA| Ml =9 852 O+
NS O ALY

Subunit vaccinel| HEEIS F =& 2|}
adjuvantl| 90| 52




Prevention of M. tuberculosis Infection with H4:1C31 Vaccine or
BCG Revaccination. N Engl J Med 2018;379:138-149

« Phase 2 trial

* 990 adolescents In a high-risk setting

« H4:1C31 vs. BCG revaccination vs. placebo

« Primary outcomes: 2t ZFH 0L 2 1} (QFT 2
conversion= B7}; 6m t4, 237

| H4auc3l Re-BCG

1K 4 E off 2 9.4% 20.1%
4 X5 o) 30.5% 45.4% (p=0.03)



Phase 2b Controlled Trial of M72/AS01; Vaccine to
Prevent Tuberculosis. N Engl J Med 379 Oct 25, 2018

Phase 2b Controlled Trial
HIV(-), IGRA(+), 1786 &
Subunit vaccine: two M. tuberculosis proteins with

the ASO1; adjuvant

237 A 7:|oH HhHH 2 A}

Vaccine efflcacy. 54% (p =0.04)
25M| O|SIO| N =2 2=
Adjuvant2| S KI

|
LTBI MOIOHM 2t Alio| Ol e atE H R
Ol M S 30l SICtH



Treatment of NTM Infection

« 2007, An Official ATS/IDSA Statement:
Diagnosis, Treatment, and Prevention of
Nontuberculous Mycobacterial Diseases

« 2017, British Thoracic Society Guidelines for
the Management of Non-tuberculous
Mycobacterial Pulmonary Disease (NTM-PD)
-British Thoracic Society, NTM Guideline

Development Group




Algorithm for investigation of NTM-PD

Clinical suspicion of NTM-PD

Send 3 sputum samples for AFB smear and culture
having stopped antibiotics active against NTM
(macrolides, cotrimoxazole, aminoglycosides, linezolid, fluoroquinolones, tetracyclines)

. . 2 or more samples positive
All samples negative for NTM 1 sample positive for NTM for the same NTM species
HRCT Chest HRCT Chest HRCT Chest
HRCT consistent No Yes Yes No No Yes
with NTM-PD? | | | |
No NTM-PD . . No NTM-PD currently. NTM-PD
Consider alternative diagnosis CT-dlrectgd bronchoscopic Careful follow up with regular Consider treatment
aspirate / lavage sputum sampling for NTM +/-
interval HRCT
Samples negative for NTM Samples positive for NTM
No NTM-PD currently. NTM-PD
Careful follow up with regular Consider treatment
sputum sampling for NTM +/-
interval HRCT

2017, British Thoracic Society Guidelines



Amikacin Liposome Inhalation Suspension for Treatment-Refractory Lung
Disease Caused by Mycobacterium avium Complex (CONVERT). A
Prospective, Open-Label, Randomized Study. AJRCCM Dec 2018; 198

« Amikacin liposome inhalation suspension (ALIS): increases amikacin
uptake into alveolar macrophages, allows biofilm penetration, and limits

systemic exposure. FDA approved September 28, 2018, for the treatment
of refractory MAC lung disease

Screening and 2:1
randomization

Treatment phase Off-treatment phase
Up to Month 16 Up to Month 28

ALIS QD + GBT 12 month off-treatment
follow-up

12 month off-treatment

follow-up
Population: b O O OoO—>
Adults with Baseline ~ Month 6 End of End of
treatment-refractory treatment study
MAC lung disease v
(MAC(+) = 6 months) Primary endpoint:

Percentage of patients with culture
conversion by 6 months



ALIS + GBT GBT Alone Overall
(n=224) (n=112) (n=2336)

Age, yr, mean (SD) 64.6 (9.6) 64.9 (10.2) 64.7 (9.8)

Clarithromycin- 51 (22.9) 22 (19.6) 73 (21.8)
resistant MAC (MIC
>32 pg/ml), n (%)

ALIS = amikacin liposome inhalation suspension; GBT = guideline-based therapy

40 -
Il ALIS + GBT (n = 224)

GBT alone (n=112)
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Adjusted OR (95% CI)
20 - >= 4.22 (2.08-8.57)
P <0.001
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FIFA/Coca-Cola World Ranking

All confederations ~ UEFA  CONMEBOL
e ey

34 I I Republic of Ireland
35 N Bosnia and Herzegovina
36 -E- Northern Ireland

37 Costa Rica

38 :.: Korea Republic

38 Iceland

40 Scotland

41 Turkey

42 { Australia

43 Morocco

44 Czech Republic

o}

List by the International Monetary Fund (estimates for 2018)""!

GDP
Rank ¢ Country/Territory (billions of Current Int$) ¥
World 134,981
1 Bl china™ " 25,238 56
— & European Uniont™?! 21,998.475
2 B= United States 20,412.87
3 == India 15 | wje= Finland 45,927
4 o Japan 16 | j+j Canada 45,094
& N Germany 17 | I Germany 44,769
6 mm Russia 18 | J i Belgium 43 488
T BN |ndonesia 19 | Sl New Zealand 41,572
8 =3 Brazil 20| = Israel 40,272
g = United Kingdom 21| ] § France 39,932
10 I § France 22 | £ United Kingdom 39,800
11 B-8 Mexico 23| e Japan 358,448
12 I |} italy 24 | = United Arab Emirates 37,732
13 Turkey 25| | | aly 31,996
14 ? Korea, South 26 | IE= Bahamas, The 31,660
15 == Spain — E Puerto Rico 31,581
16 §+[ Canada 27 | e} Korea, South 29,938
17 B3 Saudi Arabia 28 | 2 Spain 28,358
18 = Iran 29 | ma Brunei 28,278
19 &W Ausiralia 30 | = Kuwait 27,393
20 &= Thailand 31| " W Malta 27.326
29 = 32| = Cyprus 25,380
_ Bl Taiwan — | I Aruba 24,371
An FAland 33| I Bahrain 24,325
— | |§ll Taiwan 24,292
34 | s Slovenia 23,654
G D P 35 | g Portugal 21,158
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(2017 Global Tuberculosis Report, WHO)
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Incidence of tuberculosis (per 100,000 people)
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X (Penality/Immunity )
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2N World Health Tuberculosis, ethics and human rights: report
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Tuberculosis (TB)

Tuberculosis

Public-Private Mix (PPM) for TB preventlon and care

Engaging all relevant health care providers in TB care and
control through public-private mix approaches is an essential
component of WHO's End TB Strategy. Public-Private Mix
(PPM) for TB Care and Control represents a comprehensive
approach for systematic involvement of all relevant health carg
providers in TB control to promote the use of International
Standards for TB Care and achieve national and global TB
I PP i laborati

pes such as public-private (between NTP and the private

, public-public (between NTP and other public sector

providers such as general hospitals, prison or military

alth services and social security organizations), and private-

private (between an NGO or a private hospital and the

neighborhood private providers) collaboration.

Data and statistics

Regional Framework
Resources

Meetings and events

» Ao X|zof 2|0 2HE 2= E74°|E SAAE S Ot E
of= A2 WHOOI End TB Strategy 0l RO A 2 2 A O|LC},

« PPM ArRI2 X 29| M HEF (International Standards for TB Care)
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ENGAGING ALL HEALTH CARE PROVIDERS IN
T8 CONTROL

WHO/CDS/T8/2001.285

INVOLYING PRIVATE PRACTITIONERS

in

Decentralized

TUBERCULOSIS CONTROL:
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Involving private practitioners in TB control: o|lZO|o| xHE 0| 1 xHAlQ|C
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Public-Private Mix for
TB Care and Control
A Toolkit

World Health
Organization

Stop (1) Parinershi

Figure 1. The generic PPM model

The Generic PPM Model

@ 3

MoH / NTP: Stewardship
Policy, resources, guidelines

= 1%

[

I Private I : ‘ Social security '
(Practmoner ) NGO Hospntals) (Workplacej [Pharmacy) organization ]

*Basic Management unit

Quality assurance, supervision
and monitoring

[

BMU*
State / Non-state

Quahty assurance, supervision

Agreements
and monltonng

Intermediary Organizations

[




PPM vs. non-PPM

PPM S| = 7|2 127 (A & 2| =72 1,292)
PPM 22| 2 & 68.7% (H|PPM 31.3%)
PPM HE 0| Z A E

—

A0000 39,557 39,545
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PPM, private-public or public-private?

PPM Public-Public
| | Non-PPM

. Centralized
Public - Public? Private
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1939, Anti-Tuberculosis Association

1950 2. ‘71 A AU E2| 15%

(200 /102+H)

1950-1961: M= Hl O| = & T

1952 Government-Guidelines for TB care
Network of Public Health Center: & EtO| ! 1}
HE®3E &-d, public health nurse

ANMEH K| EE 50%, 22 50%

1950 — 1970: AHZE 12068 &4
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1951 TB control law

1961 Universal health
insurance coverage

Trend of TB notification rate in Japan
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 Network of Public Health Center: 2EIO| 211 HEQIAE &
A, public health nurse

 Public health center: s 24 {2 At 7HEE 2 EAHAX| T

@)
2l

NPO’ s Home Visit DOTS

PHN visits apartment of TB patients for DOTS. Also provide with

ol : spot. Most of TB suspects agreed to visit medical facilities for further examination. Before,
nutritious food. ; one third did not come back to obtain x-raytesuits.



First World War Second First anti-TB
World War drug available
2,000 A

1,500 A

1,000

Early declines in TB mortality
and incidence in Europe.
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Western World e
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INH 1950
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6l =& | 1980
WHO meeting on TB-HIV coinfection —
TB global surveillance/monitoring system, DOTS
Bedaquiline | 2005
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Standardized shorter MDR regimen | 2016
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FIG. 4.27
Countries that had used shorter MDR-TB treatment regimens by the end of 2017

Country response

- Used
|:| Not used
|:| Don't Know
|:| Mo response &
- Mot applicable




Wallace Fox

« 1920 - 2010

* Medical Research Council (MRC)
 Sanatorium closed

« Combined drug regimen

 Standard 6 months therapy

* Intensive phase & Continuation phase
 Supervised treatment (DOT)
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