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Background and overview of TM  

• Approximately 1% of all TB cases 

 

• The clinical presentation of TB with the highest 
mortality (30%-40% in most series, up to 70% 
in HIV infected patients and MDR-Mt) 

 

• Even with appropriate therapy, high prevalence 
of neurological sequels (death or permanent 
disability approx. 50%) 

 

• More frequent in young children and in HIV 
positive individuals 

 
 

 

 
 

 



Background and overview of TM  

 

• Bad prognosis related to a series of reasons: 
-Delayed diagnosis 

-Suboptimal antimicrobial regimens 

 
 

 
 

 

Non-specific clinical presentation 

Thwaites GE, et al. Lancet Neurol. 2013  

R in CSF not higher than 20% 

Bedaquiline, pretomanid and delamanid: 

highly protein-bound, unlikely to reach high 

CSF concentrations… 



Current recommendations 

• 4 drugs (H-R-Z-E or S) for at least 2 months + 

2 drugs (H-R) for 7-10 months 

+ steroids 

• Almost unchanged for 40 years 

H, Z, S 1940s-1950s 

E, R 1960s 

 

 

 
 

 
 

 

Treatment of tuberculosis guidelines. 4th ed. Geneva: World Health Organization, 2010 

Thwaites G, et al. J Infect 2009.              Thwaites G, et al. New Eng J Med 2004. 

• If resistant strain, regimen and duration must be adapted 

•If MDR suspected, add two drugs empirically 



Quinolones role? The end of the debate… 

Heemskerk et al. N Engl J Med 2016 

•Double blind trial in two hospitals in Vietnam 

•Adult patients with suspected tuberculous meningitis 

•Primary Endpoint: mortality at 9 months 



Heemskerk et al. N Engl J Med 2016 

R 15mg/kg 

Levof 20mg/Kg 



 

Heemskerk et al. N Engl J Med 2016 



 

Heemskerk et al. N Engl J Med 2016 



 

Heemskerk et al. N Engl J Med 2016 
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The origin of the consortium 

Geneva 2012 

 

Big problem with TB in Antananarivo 

(capital of Madagascar) 

 

Treatment free of charge by WHO  

priorization for pulmonary forms 

(transmission)  very difficult to start 

empiric therapy for extrapulmonary 

forms  high mortality 

IPM  Available GeneXpert machine 

but not reactives or personnel 



CHU Bordeaux 

HUG, 

Geneva 

HUJRB and IPM 

Antananarive 

The MadaXpert Project 

Objectives:  

-Feasibility of a rapid molecular test for 

TB in Madagascar 

-Performance of GeneXpert in smear neg 

pulmonary TB and extrapulmonary TB 

-HIV prevalence in this population 





-Implementation Xpert was feasible 

-400 patients over 30 months 

-Good performance of test (comparable to other 

studies recently published) 

 

-HIV prevalence in the study: 12% 
 



How to continue working and collaborating there? 

A bigger, more potent consortium was required… 



Intense-TBM project: 

3 European Countries:  

-France 

-Spain 

-Switzerland 

 

4 African Countries: 

-South Africa (x5) 

-Uganda (x2) 

-Ivory Coast (x3) 

-Madagascar (x3) 

 

13 hospitals overall 

234/100 000 

401/100 000 

153/100 000 

520/100 000 

13/100 000 

(Cataluña 2016) 
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Adolescents or Adults  
HIV (+) or (-), TBM suspected 

WHO standard treatment  

Arm 1 

placebo 

Arm 2 

aspirin 

INTENSE-TBM treatment 

 (high dose RIF + LNZ) 

Arm 3 

placebo 

Arm 4 

aspirin 

• Factorial plan 2 x 2 Multicentre Phase III Randomized  

Controlled Superiority Trial 

• Randomization(R) in a 1:1:1:1 ratio/192 patients per trial arm 

R resistance excluded 

at screening by  

Xpert Ultra 

Schematic of study design 

M9, Outcomes mesures 



High dose rifampicin? 

Dian et al. Antimicrob Agents Chemother. 2019 

Several studies suggesting higher plasma and CSF levels 

with only mild increase in toxicity 

• Study performed in 

Indonesia 

 

• 20 patients per arm 

 

• All arms PO 



High dose rifampicin? 

Dian et al. Antimicrob Agents Chemother. 2018 

Several studies suggesting higher plasma and CSF levels 

with only mild increase in toxicity 

• Study also performed 

in Indonesia 

• 20 patients per arm 

• All arms PO 

Non-linear increase for plasma (saturation of hepatic 

extraction) and linear increase for CSF 

Mt MICs 

around 

0.2-0.4 



High dose rifampicin? 

Dian et al. Antimicrob Agents Chemother. 2018 

Several studies suggesting higher plasma and CSF levels 

with only mild increase in toxicity 



High dose rifampicin? 

Dian et al. Antimicrob Agents Chemother. 2018 

Several studies suggesting higher plasma and CSF levels 

with only mild increase in toxicity 

None died after discharge in the higher dose arm!!!!! 



Linezolid? 

• Good CSF penetration, experience for other CNS infections, 

very active against Mt, but administration limited due to toxicity 

(BM and neuropaty)  MDR-Mt 

• Probably, given for shorter periods at high dose, may impact 

on TM outcome… 

Srivastava et al. Antimicrob Agents Chemother. 2018 



Linezolid? 

Small retrospective studies with several limitations… 

However, clinical experience with TM still limited… 



Linezolid? 

Bolhuis et al. Clin Infect Dis 2018. 



AAS? 

-Several phase II RCT support reduction in neurological 

sequels when AAS is added to HRZE + Steroids 

-Pathogenesis: reduction in Mt-induced vasculitis and stroke  

-Positive results in adults and children 

-Doses tested between 75 and 1000 mg/d (different durations) 

 

Misra UK et al. J neurol sci 2010 

Schoeman JF et al. J Child Neurol 2011 

Mai NT et al. Elife 2018 



AAS? 

Mai NT et al. Elife 2018 

• 1ry Safety Endpoint: GI or CNS 

bleeding at d60 

 

• 1ry Efficact Endpoint: death and 

new brain infarction (MRI) at d60 

AAS given daily for 60 days 



AAS? 

Mai NT et al. Elife 2018 



Schematic and Rationale of study 

design for HIV (+) individuals 

• HIV positive individuals will all initiate TDF/FTC 

+ DTG (50mg bid) at week 4 (or later, according 

to VL, mycobacterial burden, CD4 level, etc)  

 

• Rationale of ART regimen and interventions:  

-Still on steroids (should avoid/reduce IRIS) 

-Unexpected ‘overinduction’ of DTG metabolism 

induced by high R doses 

-TDF/FTC no DDI with R 

-Active against HBV 

-High genetic barrier 
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INTENSE-TBM hypothesis 

1. High dose rifampicin (30mg/kg) and linezolid (1200mg qd, 600mg 

qd later) in addition to standard dose of  H-Z-E “INTENSE-TBM 

regimen” will reduce mortality by 30%, irrespective of HIV status 

 

2. Addition of aspirin, a “host-directed therapy” to also decrease 

mortality by 30% and neurological complications and disability 

INTENSE-TBM Endpoints 
Primary: Comparison of Mortality at 9 months between an intensified 

TBM treatment during first 2 months, with or without aspirin and the 

standard WHO treatment among adults with suspected TBM 

 

Secondary: large list of clinical (clinical recovery, discharge, IRIS, 

immunological recovery, neurological sequels, etc), microbiological 

(culture conversion rates, HIV VL, etc), pharmacological (PK-PD 

substudies for LNZ, RIF and DTG) endpoints for different populations 

(stratified by TM degree, HIV status, and other variables) 
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Intense-TBM project: 

3 European Countries:  

-France 

-Spain 

-Switzerland 

 

4 African Countries: 

-South Africa (x5) 

-Uganda (x2) 

-Ivory Coast (x3) 

-Madagascar (x3) 

 

13 hospitals overall 

234/100 000 

401/100 000 

153/100 000 

520/100 000 

13/100 000 

(Cataluña 2016) 



Project 

Coordination 

Team  

Data Safety 

Monitoring Board 
External experts 

General Assembly 
Scientific commitee  

Partner’s representatives 

+ external experts   

Executive commitee 
Project coordinator  

WP leaders 

Sponsor 

WP1 

WP2 

WP3 

WP4 

WP5 

WP6 

WP7 

WP8 

Governance 



WP1 Coordination and Management  

WP8  Dissemination & exploitation  

 

 

WP2 

Capacity 

Building 

 

 

  

  
WP3  

Trial Management, 

monitoring and analysis 

WP4 

 Clinical Trial 

implementation 

WP 5 

 

Management of  

patients with HIV-TBM 

coinfection 

WP 6  

 

M.tuberculosis  

Diagnosis Resistance, 

PK Studies 

WP 7 

 

Neurological 

complications and 

disability 

 

Work Packages 

RCT 
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WP2 – CAPACITY BUILDING 

Coordination 

WP leader 

Task 2.2 
Set up  

microbiology labs 

Task 2.3 
GCP and 

GCLP training 

Task 2.1  
Set up  

clinical centers 

Task 2.4 
IPC training 

+ Additional trainings 



WP6 - MTB diagnosis, drugs resistance,  

and PK studies 

Coordination 

WP leader 

Task 6.1.2 
DST- SLD 

DST – Linezolid 

Task 6.1.3 
Synergy studies 

Task 6.1.1 
MTB diagnosis 

DST-FLD 

Task 6.2 
PK-PD studies 
10 initial patients / 

arm 

Task 6.1  
MTB diagnosis and 

resistance tests 



• Capacity Building: huge 

challenge in terms of 

implementation (several centers 

have never performed a CT before, 

major techniques to get 

implemented), big differences 

between countries and centers 

 

• Hard to deal with COVID-19… 

 

• Now ready to go: RCT starting 

this week in Ivory Coast and 

starting between December and 

January in the other three countries 

WP2 – Capacity building 

WP 3-4 – Protocol and CT preparation  

2019-2020:  

GESIDA 2019 
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Take-home messages 

•TM remains a disease with extremely high morbidity and mortality 

•TM treatment has remained unchanged for decades 

•Large trials have failed to prove the benefit of quinolones 

•Phase II studies suggest a role and potential improvement with 

much higher doses of R, of LNZ and of AAS 

•Never tested together, to be evaluated in INTENSE-TBM as a 

large phase III RCT in 13 centers in 4 African centers… 

•Looking forward to start and see… 



 

Thank you very much for your attention!!!! 

@intense-TBM 

@BcnVih 

@juanambro1 

ambrosioni@clinic.cat 

www.intense-tbm.org 


