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Tuberculosis in Switzerland

Monatliche Inzidenz pro 100 000 Bevélkerung bis Woche 18/2022

Cases Incidence/ Cases RR-
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Tuberculosis worldwide 2022

10.6 million new cases 2021

1.6 million deaths
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World TB Report 2022, UNAIDS 2022



Impact of COVID — 19 on global TB notifications
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First time in 20 years > in TB
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MDR-/ preXDR- / XDR-TB

Definition: MDR: resistance to rifampicin und isoniazid
preXDR: MDR plus fluoroquinolone
XDR: MDR + fluoroquinolone + bedaquiline or linezolid

Global burden: 450.000 incident cases 2021 / 162.000 started treatment

Switzer- South- NamibiaZ

Europe? Africa Ukraine! Russia? land? Afrika? 2015
TB incidence
2020 25 220 73 46 4.7 554 460
(n/100.000)
1\'/‘*)‘"’ MDR 18.0 25 28.0 32.0 1.25 3.4 3.9
MDR in
retreatment 54.0 12.0 55.0 67.0 ND 7.1 8.7
(%)

IWHO 2019/2021

2MOHSS Namibia 2016



IGRA/TST: PPV und NNT for the prevention of active TB

Table 3. Numbers needed to treat to prevent one case of TB in people with a positive IGRA or TST test result in different risk-groups in low incidence conntries

Studly Country Population LTBI test LTEI Number followaed TB cates Semsitivity  Specificity  FPV NPV NNT
positive (%s)  Jongitudinally incident e e e %o
Zellweger ef al [36] Europe conltacts QFT-G-IT 1067 (27.4%) 3425 20 850 740 1.9 999 7
T-SPOT.TR 299 (26.6%) 1061 4 50 736 0.7 w7 37
Geis et al [47] Germany contacts QFT-G-IT 306 (19.3%) 254 & 100 n.d. 2.5 n.d. M
Sloot ef al [45] Metherlands  contacts TSTIQFT-G- 739(15.5%) 4716 17 765 85.8 1.9 9.9 89
IT
Close TSTIQFT-G- 1622 10 ap 79 26 9.9 30
contacts IT
Kik et al [51] Netherlands  Migrant 5T 339 339 8 B7.5 n.d. 38 .. 26
contacts QFT-G-IT 178 327 8 6.5 n.d. 2.8 n.d. 36
T-5POT.TR 181 299 8 75 n.d. 33 n.d. 30
Hermansen ef al [49] Denmark Mied® QFT-G-IT 1703 (10.7%) 15980 40 50 Ba.7 1.32 w9 68"
Sester et al [§] Europe Immuno-com-  TST 212(14.1%) 1404 & 50 86.2 1.5 998 50
promised* QFT-G-IT 239 (15.6%) 1342 4 50 84.1 0.9 %9.8 80
T-SPOT.TR 266 (17.7%) 1310 & 50 Bl.3 1.3 w7 e
“HiVonly | IS8T 55(8.7%) 626 6 50 93.7 7.1 9.5 14
QFT-G-IT 83(13.1%) 62l 4 50 92.1 9 996 26
T-SPOT.TE 101 (15.9%) 561 & 50 A9 4.7 99.4 i |
HIV TST 24 (8.1%) 291 & 50 92.6 12.5 989 &
positive QFT-G-IT 25 (8.4%) 289 4 50 91.9 8 99,2 13
HIV load T-5POTTE | 31 (104%) 255 & 50 888 9.7 987 10
Schablon e al [50] Germany HCW QFT-G-IT 317 (8.3%) 3823 ] o 91.7 (1] 100 n.a'
Slater et al [43] USA HCW QFT-G-IT 853 (9.3%) 9153 0 0 90.7 0 100 naf
Dorman et al [42] UsA HCW T5T 125 (5.2%) 418 o 0 94.8 o 100 na.'
QFT-G-IT 118 (4.9%) 2418 o a 95.1 1] 100 naf
T-SPOT.TB 144 (6.0%) 2418 0 0 94 0 100 na!

Lange et al, Pathogens und Immunity 2017
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Treatment options for latent TB

Isoniazid fir 6 months / 9 months

e Rifampicin fur 4 months

* Rifampicin /Isoniazid fiir 3 months

* (Rifapentine / Isoniazid fiir 12 weeks 1 x weekly)

* Rifapentine / Isoniazid fiir 1 month daily

But — Rifapentine not
licensed in Europe

A Freedom from Primary End Point in All Patients

100 —4— —_—
S0
The NEW ENGLAND L,
. ~ = = ‘ﬁ o
JOURNAL of MEDICINE :
E 50
i IN 1E12 MARCH 14, 2019 3 i &0
E 0
One Month of Rifapentine plus Isoniazid to Prevent 20
HIV-Related Tuberculosis 10+
0 J T T T T
4] 1 2 3 4 5
Year
Mo. at Risk
1-Manth 1438 1427 1391 1348 1306 1267 999 596 427 235 55
G-Month 1498 1422 1383 1334 1299 1266 985 580 414 217 56

Swindells, NEJM 2019
ECDC 2019
WHO 2020



New concepts for sputum free diagnosis and risk prediction: host
transcription signatures (RISK6, Sweeney3)

TB risk prediction of RISK6

ACS, 0-12 months before TB diagnosis

100 Transcript expression ratios in relation
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Methode: gRT- PCR — RNA expression analysis 20
Upregulated: GBP2, FCGR1B, SERPING1 " ———
Downregulated: TUBGCP6, TRMT2A, and SDR39U1 0 20 40 60 B0 100

— All AUC 084 B5% CI, B1- 97
—— HIV- AUC 0.94 95% CI, 91— 98 ) )
Penn — Nicholson et al. Sci Rep 2020

Sutherland et al. CID 2021



Incipient and subclinical TB

< Early phase —={ Late phase =
Rapid Cyclic Slow ,
Primary TB | reactivaton disease reactivaton Active TB
________ i e e Ll I 4.
' Onset !
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ﬁ symptoms
3 1 1
0 ! -
¥ Incipient TB
g : :
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eliminated eliminated TB eliminated
Time
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*Rising TB burden implies an increase in abundance of TB and pathogen biomarkers, compartment-specific changes
in immunological responses, and a decrease in the probability of disease resolution in the absence of treatment.

50% of bacteriologically confirmed TB is subclinical in pooled prevalance survey data

Drain et. al; CMR 2018
Frascella et al. CID 2020



Point of care Test - TB
- with high sensitivity and specificity-




Fuji LAM in HIV + patients

Tuberculosis test device
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Szekaly et al., medRxiv 2022



| | Xpert MTB/XDR

Xpert® MTB/XDR

B

Gene — Targets:

Isoniazid (katG/inhA)
Flourquinolines (gyrA/gyrB)
Kanamycin (rrs/eis)
Amikacin (rrs/eis

Ethionamide (inhA)

vs. culture (MGIT 960)
Investigational-Assay Result + Phenotypic
Drug Drug-Susceptibility Test Result™ Sensitivity Specificity
R+R R+S 5+R 5+5
no. of specimens no. ftotal no. & Cl) no. ftotal no. % (95% CI)

Isoniazidj 150 1 30 122 150/180 83.3 (77.\-88.5) 1224123 99.2 (95.6-100.0)
Ofloxacing. 24 7 11 201 84/95 85.4 (80.4-94.1) 201208 966 (93.2-98.6)
Maoxifloxacin, 78 12 11 200 78/89 87.6 (79.0493.7) 200212 94.3 (90.3-97.0)

0.5 ug/mif§
Maoxifloxacin, 51 40 2 210 51/53 96.2 (87.0499.5) 2104250 34.0 (75.9-38.3)

2.0 pgfmli
Kanamycin 35 4 14 245 35/49 71.4 (56.1-83.4) 245249  98.4 (96.0-99.6)
Amikacin® 29 1 12 256 29/41 T0.7 (54f5-83.9) 256/257 99.6 (97.9-100.0)

VSs. sequencing

Investigational-Assay Result + DNA
Drug Sequencing Resulty Sensitivity Specificity

M+M  M+NM NM+M NM+NM

) no. ftotal no. % (95% Cl)
09.6) 149/149 100.0 (97.6-100.0)

no. of specimens no. ftotal no.
Isoniazidi 151 0 3 149 151/154

% (959
98.1 (94.4

Fluoroquinolones§ 91 0 4 208 91/95 95.8 (89.6-P8.8) 208/208 100.0 (98.2-100.0)
Kanamycin§ 38 1 3 256 38/41 8.5) 256/257 99.6 (97.9-100.0)
Amikacin§ 30 0 1 267 30/31 96.8 (83.3f99.9) 267/267 100.0 (98.6-100.0)

Xie et al, NEJM 2017



Sequencing based DST replaces pDST?
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Mehaan et al. , Nature Microbiology 2019



PA ERECT

tNGS in Namibia with Deeplex assay

Drug resisiance associated variants?

Gene position change % Variant Dx-score  AA change Drug Confidence PMID
embs 4247429 ATGIDGGTG 100 18.25 Ma3new EMB High

fEl 1BT3425 C-15T 100 22075 nfa [LURILN  Modedale ¥ Moderale  BeSeqTh
ks 55188 AGCI1SACC 100 425 S315T INE High BeSeqTh
mof  TE1155  TOG4RITTG 100 208775 B450L RIF High BeseqTh
Uncharaclerized variants®

Uincharaclenired variants designale ssquence vatiants of as yel unknown association with dug sensitivity or resestances.

Gene GiEnomic Codon

position change % Variant De-seone AA change Dirug
praed ZRO03 TTCITTA 100 127.75 F1aL | PzA |
Date of subeession 2047 2002
Analyzs mode Decplen- 120
ity °
Expornment set

RF INH PZA EMB SM FO KAN AMI CAP ETH UN BDQ CFZ

MDR.TB XDR-TB




Shortening of standard TB treatment to 4 months now possible....

Four-Month Rifapentine Regimens
with or without Moxifloxacin for Tuberculosis

Favourable outcomes:
- 4RHZE/2RH -90.4%

- 4 Rifapentine Moxifloxacin Isoniazid
Pyrazinamide — 88.4%

- 2 Rifapentine Isoniazid Pyrazinamid / 2
Rifapentine Isoniazid -85.8%

B
100 16
:E S0 la4 Rifapentine
2 80 129 Rifapentine=moxifloxacin
b= 10+
= T Control
5 L __’_,__r
T &0 & _ - =
¥ -
w8 50~ 4 —
Ea
g9 a0+ z
d 10 05— T L T T
F 0 8 17 26 39 52
= 20
=]
i Y i—
E 10
u _#-F_—':.___
0 T T T T 1
1] S 17 26 kL 52
Weeks since Randomization
Mo. at Risk
Rifapentine T84 758 749 17 660 B44
Rifapentine-moxifloxacin = 791 758 747 728 =17 6638
Cantral Tad T2 724 711 675 65%

But Rifapentine not registered in Europe

Dorman et al. NEJM 2021



(Pre) XDR- TB Therapy for 6 months: (Ze)NIX TB - Pretomanid, Linezolid und

Bedaquiline
NIX-TB ZeNIX-TB?
1200 mg Linezolid 1200 mg 600 mg
Linezolid Linezolid
26 weeks 26 weeks
XDR MDR All
Favorable. 89 92 90 93 91
(%)
Unfavorable 11 8 10 7 9
(%)
Death (n) 6 1 7 0 0
Relapse(n) 1 1 2 0 1

141% XDR; 47% pre XDR, 12% MDR

2020: NiX TB: Linezolid 1200 mg (81% neuropathy, 42% myelosuppression)
2022: ZeNiX: Linezolid 600 mg (24% neuropathy, 2% myelosuppression) Conradie et al, NEJM 2020
Conradie et al, NEJM 2022



RR -TB therapy for 6 months: TB PRACTECAL - Moxifloxacin, Pretomanid,
Linezolid und Bedaquiline

Standard of

care
n=152
Favorable. (%) 89 77 81 52
Unfavorable (%) 11 23 19 48
Recurrence (n) 0 3 1
Deaths (n) 0 0 1 2
>AE Grade |1l (%) 19 22 32 59

Linezolid 16 weeks 600 mg/ 8 weeks 300 mg

But: South Africa 3.8.% Bedaquline resistance prevalence

Moldova: 15% of patients with treatment emerging Bedaquiline resistance  Press release MSF Oct 2021
Abstract CROI 2022

Ismail et al. Lancet Inf Dis 2021
Chesov, ERJ 2021



2022 Global New TB Drug Pipeline’

Discovery Preclinical Development Clinical Development
1 1 L

1l 1 T

Lead Regulatory
A > Dim . Phase 1 > Phase 2 > Phase3 Market
Optimization Approvals
. Results Reported /

PanD inhibitors JSF-3285%* FNDR-20081* BVL-GSK098* Delpazolid Expected in 2022
Indazole sulfonamides
Diarylthiazoles MPL-446, 447* TB-47* GSK-286* Sutezolid TB Practecal
DprE1 Inhibitors
D::ect InhA Inhibitors CPZEN-45* GSK-sgg* TBAJ-587 Sudapvridine (WX-OSJ'} ZeNix
metabelin NTB-3119*  OTB-658 TBAJ-876 BTZ-043* simplici TB

acrolides - i
:Vcobacterial Gyrase 12v-5-84 Sanfetrinem TBI-223 TBA-7371*% (4-month regimen
Inhibitors - . T te TB
A Isut:':onamides MBX-4888A Macozinone®  OPC-167832* [2r-lrjn':r:'ltah ?e imens)
inibiorsof wmpts, (18100 (PBTZ-169) :
Translocase-1, Cl - GSK-GSB* (070} STREAM 2
PKS13, F-ATP ’s{fﬁl:;\ase FNDR-10045* Pyrifazimine SQ-109* Underline = updates

xazolidinones - Tel bec* —_—
Orezelid FNDR-20364* (TBI-166) AT Telacebec since October 2021

SPR720* ®

*New chemical class. Known chemical classes for any indication are color coded: fluoroquinolone, rifamyein, oxazolidinone, diarylquinoline,
b:nzuthiazinone, imir.ll;znp\rridine amide, beta-lactarn. t : ! h % WURKING GRUUP

@ ON NEW TB DRUGS

! New Molecular Entities not yet approved, being developed for TB or only conditionally approve:d far TB. Showing most advanced stage reported for each.

Details for projects listed can be found at http://www.newtbdrugs.org/pipeline/clinical www.newtbdrugs.org

Ongoing projects without a lead compound series identified: http://www.newtbdrugs.org/pipeline/discovery Updated: March 2022




Proportion of countries where the drug is available, but no DST - 41

European countries 2021

PAFM

=

B

MFX

=
=
b
=

S - L
r-: | ‘ |
| ‘
ﬁ v
.

=]
=

50 BO 80 100

percent

- but since 2020 definition of XDR- TB: MDR-TB plus FQ plus BDQ or LQ

Glinther et al. ,CMI 2022



Post TB lung disease in a African hospital chest service
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Post / Long- tuberculosis vs Post / Long COVID in the literature
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