Evolving Bedaquiline resistance in the field
— example from Namibia

Gunar Gunther

Ministry of Health and Social Services, Namibia

§ UNAM University of Namibia, School of Medicine \[/ | NS E LSPITAL

Inselspital Bern, Bern University Hospital, Switzerland SSPITAL BERH

I (_1 .,\ VERSITAIRE FF BERM



Disclosure:

UNAM School of Medicine first graduates in 2016

1eratulations

, 1§ fﬁ)( ‘() = to our FirSt
QLY LOGI\'—'—Y

888 TRAINED
~ MEDICAL
« DOCTORS




Namibia — facts

Population 2,5 Mill
45% no electricity
65% no sanitation

life expectancy 63 J.

HIV prevalence 14%

TB incidence
450/100.000

Notification rate
336/100.000

HIV co-infection 30%
Est. RR-TB cases 550
Notified RR-TB cases 250

World Bank 2021
WHO 2023



Katutura hospital

- 800 beds — biggest hospital
in the country

- TB hospital — 80 beds

- first pulmonologist in the
public sector - since 6
months




Namibian DR- TB Guideline 2020:
All regimen — all short course and long regimen — contain Bedaquline........

BPal(M) — available for selected patients in Katutura hospital since end 2021

J.R.

e 17 year old female
* HIV negative (06/06/23)

* Previously treated for drug sensitive TB and failed 15t line treatment 2021 in
Angola

* ho PMHX
* High school student — highly motivated, highly adherend
 BMI 16 kg/m?



Imaging - October 2022
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Initial diagnostics including targeted NGS

GeneXpert results:
* 06/10/22 MTB detected high

* Rifampicin resistance detected

LPA Results and culture

e Submitted 30/09/22 : Not done due
to lack of resources

e Culture also send to Pathcare in SA -
and returned for tNGS

e Culture send for extended DST to
NICD
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Phenotypic DST — matches tNGS - only first line drug resistance

Mycobacterial Identification - Antigen:
Result Mycobacterium tuberculosis complex

Antimycobacterial Drug Sensitivity Testing:

Phenotypic
Extended Drug Sensitivity Testing - MGIT Culture Based
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Regimen:

Group A:
Bedaqulline
Levofloxacin
Linezolid
Group B -
Clofazimine October 2022 March 2023
First Line 30/09/22 2+ positive Not done/ send to South Africa
PZA 28/10/22 1+ positive Positive after 11 days
30/12/22 2+ positive Not done
10/01/23 2+ positive Not done
08/03/23 2+ positive Not done

01/04/23 negative no growth after 6 weeks



Big surprise????

October 2022

March 2023

April 2023

I O A

Month 1

Month 2

Month 3

Month 5

Month 6

Month 7

Month 8

Month 9

Month 10

28/10/22
30/12/22
10/01/23
08/03/23
01/04/23
09/05/23
08/06/23
07/07/23

12/07/23

1+ positive
2+ positive
2+ positive
2+ positive
negative
Scanty
1+ positive
3+ positive

2+ positive

Positive after 11 days

Not done

Not done

Not done
No growth after 6/12
Positive after 7 days
Positive after 6 days
Positive after 6days

Positive after 5 days



Repeat tNGS (Deeplex) — indicates BDQ/CFZ resistance
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New regimen

Regimen:
Group A
Bedagulline—

Levofloxacin

Linezolid

Group B
Clofazimine Pretomanid
Cycloserine

Group C

Now: via port o cath:
Amikacin, Meropenem/Clv +

Amikacin
Meropenem/ Clavulanic acid
(PAS)

First Line ??? Treatment duration
PZA

Culture conversion after 3 months (Nov. 2023)



Questions / uncertainties

* BDQ: raised MIC in Lineage 4!

* BDQ: low EBA? — do we need i.e. Amikacin at treatment initation

* Could low concentration of BDQ select resistant clones?3 Would there
be a role for high-dose BDQ in Lineage 4 / in general

* Should we give BPaL(M) in extensive disease?
* |Isthe MDR-END regimen sufficient in BDQ - resistant TB?
Do we need a new definition for BDQ - resistant TB / FQ — sensitive TB?

* Do we need at least consensus recommendations for management of
BDQ —resistant TB

1Bateson et al, JAC 2022
ZKoul et al, Nature Comm 2014
4Sonnenkalb et al, Lancet Microbe 2023



tNGS implementation

- started in 2020

- funded by German government

- initial from culture, now from sputum
- validation currently via WGS

- own culture facility in devlopment for pDST

- biggest challenge: buy-in from MOHSS

Sputum
sample #1

MTEC detected, MTBC detected,
RIF sensitive RIF resistant

Sputum

!

GenexXpart Decontamination B}

Sensitive

[Ee g er o prt MTE/RIF Litra

sample #2

Estimated hands-on time:
@ Rapid (1h = 2h)

2} Moderate (<48h - 3d)
@ Siow [1.5w - Ew)

de Aurajo et al. Front Public Health 2023



Surveillance of
TB drug resistance in Namibia

Patients with RR- TB determined
by Xpert (Mai 2020 to Jan 2024)

737 (100%)

with WGS

A\ 4

Samples received at lab
614 (83%)

v

l Yes

515 (69% of total, 83% of
received)

\ 4

Culture results

culture performed

\ 4 l \ v

i

[ 54 (11%*) J [ 20 (4%*) J [ 84 (16%*) ] 5 344 (46% of total,
(56% of received, 66%

contaminated NTM negative other

* - refers to cultures performed

of cultures done)

positive

[no

222 (30% of total) or 99
(16% of received)

(culture not done due to
stockout, sample referred,
sample not arrived)

Status 30.01.2024. 118
samples not yet entered



.....daily battles......

- stock outs — lab: Xpert, culture, DST
- stock out — drugs: currently Pretomanid
- lack of interest/stigma for TB also among HCW

- political support for TB



Summary:

- BDQ RAV also occur under optimal treatment
- Should we really give BPaL(M) also to patients with extensive TB?

- We need DST in our hands, but also recommendations /consensus for clinician how
to act upon results

- We need to address sustainability when implementing new diagnostics
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Risks of the implementation of B(PaLM)

* Bedaquiline: erhdhte MIC bei Lineage 42

* Bedaquiline: langsame Penetration in Kaverne,
verglichen mit MXF, LZD and Pretomanid?

* Bedaquiline: Exposition mit niedrigen Konzentrationen
von BDQ kann Resistenz selektionieren*

* Bedaquiline: lange Halbwertszeit kann zu
Einzelsubstanzexposition fihren>

* Bedaquiline und Pretomanid: primare Resistenz
nachgewiesen
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Baseire
Susceptitie: 36738 (92%
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No viwant 3860 (56%)
Varanl 240 (5%)
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No vadiet 37/39 (05%)
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Follow-up
Suscapitie: 18580 {45%)
Resistant 2240 (55%)

Follow-up
No viwrant 20080 (807%)
Vanant: 20040 (50%)

Follow-up
No vanpet 18738 (4T%)
Varare: 20035 (53%)

+ 34 (8%) bascine and followwp evidence of BDQ resistance

¢ 15680 [(47%) ro baselne evidence but folow up evwdence

v 1840 (45%) o Daseine and o Toliow-up evdence

1Bateson et al, JAC 2022
2Rjvere et al, AAC 2022
3Sarathy et al, ACS Inf Dis 2016
4Sonnenkalb et al, Lancet Microbe 2023
>De Vos et al, NEJM 2019
Omar et al, NEJM 2022
Derendinger et al. medRxiv 2023



