


CONFLICT OF INTEREST DISCLOSURE 

☐ I have no Conflict of Interest to report. 

☐ I have the following Conflict of Interest(s) to report: 
Please tick the type of affiliation / financial interest and specify the name of the organisation:

☐ Receipt of grants/research supports: _______________________________

☐ Receipt of honoraria or consultation fees: ___________________________

☐ Participation in a company sponsored speaker’s bureau: _______________

☐ Tobacco-industry and tobacco corporate affiliate: _____________________

☐ Stock shareholder: _____________________________________________

☐ Spouse/partner: _______________________________________________

☐ Other:  ______________________________________________________



REVIVING ETHIONAMIDE. 
TRICKY, BUT POSSIBLE

Michel Pieren, BioVersys AG

EU Project number 853800



TUBERCULOSIS IS A GLOBAL HEALTH BURDEN

10.0 million
people in the world
developed TB

500 000 people developed MDR‐TB

1.5 million
people in the world died 
from TB

WHO Global TB Report 2019

In 2014, TB surpassed HIV as the 1st infectious disease killer worldwide



MDR/XDR-TB: 

CURRENT TREATMENTS ARE LONG, INEFFICIENT AND TOXIC

Main goals for novel TB drugs:

➢ Overcome drug resistance

➢ Shorten treatment time

➢ Safer drug profile

MDR treatment* Possible adverse effects

A levofloxacin OR moxifloxacin
bedaquiline
linezolid

Well tolerated
QT prolongation
Peripheral neuropathy 

B clofazimine
cycloserine OR terizidone 

Skin discoloration
CNS toxicity

C ethionamide OR 
prothionamide
ethambutol 
delamanid
pyrazinamide 
amikacin
p-aminosalicyclic acid

Nausea/vomiting

Liver toxicity
Kidney toxicity

Disease DS-TB MDR-TB XDR-TB

Drug 4 (INH, RIF, PZA, EMB) ≥5 ≥5

Length (Months) 6 9-12 >24

Cure (%) 83 54 28

* WHO guidelines 2019: MDR treatment



BACKGROUND ETHIONAMIDE (ETO) AND PROTHIONAMIDE (PTO)

In 2014, TB surpassed HIV as the 1st infectious disease killer worldwide

InhA

bioactivation

EthA

EthR

• Due to limited bioactivation, high dosing of Eto/Pto is required causing GI disorders

• Resistance to Eto in clinical strains is observed in the bioactivation pathway (EthA mutations)

• Eto/Pto are pro-drugs that are converted inside M. tb. into the active form inhibiting InhA

• Bioactivation occurs through the enzyme EthA which is controlled by the transcriptional regulator EthR

MymA

VirS

bioactivation

BVL-GSK098

InhA

• BVL-GSK098 acts potently on VirS rendering MymA-mediated bioactivation of Eto/Pto complete

• BVL-GSK098 maintains the amount of the active form     at lower doses of Eto/Pto

• BVL-GSK098 overcomes Eto resistance



BVL-GSK098 OVERCOMES MDR-TB AND ETO RESISTANT ISOLATES

MDR Clinical

Strain ID
INH RIF

MIC Eto

(mg/L)

MIC Eto (mg/L) +

BVL-GSK098 (0.02 

mg/L)

B1602 R R 256 ≤0.8

B1304 R R 32 ≤0.8

B1196 R R 32 ≤0.8

07MY0066 R R >5 ≤0.8

07MY1001 R R 32 ≤0.8

07MY1166 R R 64 ≤0.8

07MY1281 R R 16 ≤0.8

08MY0089 R R 8 ≤0.8

08MY0559 R R >4 ≤0.8

08MY1099 R R 16 ≤0.8

09MY0467 R R 64 ≤0.8

09MY1304 R R 32 ≤0.8

10MY0992 R R >4 ≤0.8

12MY1124 R R >4 ≤0.8

L1094 R R 2 ≤0.8

H37Rv S S 2 ≤0.8

Eto: Ethionamide: INH: Isoniazide: RIF: Rifampicin: MIC: Minimal inhibitory

concentration: MDR: Multi-Drug Resistant: R: Resistant: S: Susceptible

➢ BVL-GSK098 overcomes Eto

resistance and lowers Eto MIC

on WT and MDR strains.

➢ MIC data based on 40

MDR/XDR clinical strains with

bias towards Eto and INH

resistance representing TB

global lineages.



BVL-GSK098 RENDERS ETO AS RAPIDLY BACTERICIDAL AS INH

BVL-GSK098 renders Eto at 1x MIC as rapidly bactericidal as INH at 10x MIC
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POTENT IN VITRO ACTIVITY TRANSLATES INTO IN VIVO EFFICACY

BVL-GSK098 boosts Eto efficacy in vivo by >3-fold, 

enabling full efficacy at lower Eto exposures

Ethionamide Dose (mg/kg)
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Limit of detection

2log CFU reduction

Fast acute model of M. tb in C57BL/6 mice

• Infection IT with 10^5 CFU/mouse; 

• Oral treatment for 8 consecutive days (once daily)

➢ ED99 is the dose of Eto resulting in a 2log

reduction (dashed line) in lung CFUs

compared to untreated control

➢ BVL-GSK098 boosts Eto efficacy based on

the dose or on the AUC at least 3-fold



BVL-GSK098 DEPLOYS THE FULL POTENTIAL TO REVIVE ETO/PTO

✓ Eto/Pto are excellent drugs if their full efficacy could be exploited at better tolerated human doses

✓ BVL-GSK098 is a first-in-class new chemical entity with novel MoA

✓ BVL-GSK098 overcomes Eto resistance in clinical strains (including MDR-TB) and makes Eto

rapidly bactericidal at very low concentrations

✓ In vitro and in vivo data predict that the addition of BVL-GSK098 reduces the Eto efficacious dose,

simultaneously optimizing its probability of target attainment and thus potentially lowering Eto

dose-dependent side effects

✓ Addition of BVL-GSK098 to Eto/Pto regimens has the potential to play the role of INH in DS

regimens in MDR/XDR regimens

✓ No cross resistance with current and development TB drugs

✓ Low risk of DDI: no inhibition/activation of CYP450s



BVL-GSK098 DEVELOPMENT: NEXT STEPS

2018 2019 2020 2021 2022

LEAD OP PRE-CLINICAL FIH EBA

GSK
➢ GMP-compliant manufacturing of capsules completed

➢ Pre-clinical safety evaluation in rodent and non-rodent species completed

➢ CTA submitted and under evaluation

Milestone: BVL-GSK098 ready for First in Human (FIH) studies in H2 2020



ADVANTAGES OF THE TRIC-TB CONSORTIUM

✓ TRIC-TB is a focused consortium of one SME, BioVersys and one big Pharma, GSK

✓ By combining an agile, fast moving SME with the experience and capabilities of a big industry

partner, TRIC-TB brings innovation and a new concept of drug development

✓ All necessary expertise from end of pre-clinical to clinical development (microbiology, efficacy

and DMPK, toxicology, CMC, drug development and clinical trials, regulatory etc.) is covered

within the TRIC-TB consortium

✓ No unnecessary delays due to out of focus topics and unnecessary IP dilutions as it

sometimes happens with bigger consortia
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