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2018 - present Member of A-TRACTION (Asian Tuberculosis Research and Clinical trial Organisational Network)
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Where do I work? 
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Tuberculosis at glance
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https://www.oxfordmeded.com/educational-content/history-of-tb/tb-timeline-a-history-of-tb-testing/#

A very old disease

Treatment:
• It took ~50 years to find the first TB drug - since the 

agent (M.tb) was identified

Before that? …it’s a plague: a white plague

• It took another 40 years until TB treatment being 
implemented.

• Treatment: complex & long à not user-friendly

• After that…less and less enthusiasm in finding new 
drug for TB (very expensive)
• More for resistant-TB
• Novel regimen instead of new drugs (using available 

drugs with different dose and/combination)
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https://www.oxfordmeded.com/educational-content/history-of-tb/tb-timeline-a-history-of-tb-testing/#

A very old disease

Diagnosis

• AFB (M.tb in the sputum) & culture à ~ 2 months

• Tuberculin skin test (TST) à immunological reaction    
à infected by M.tb

• TB blood test
• Molecular test à faster à ~2 hours

• …
• …
• …
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https://www.oxfordmeded.com/educational-content/history-of-tb/tb-timeline-a-history-of-tb-testing/#

A very old disease

we want to eliminate TB

Prevention
• TB Vaccine: first 1921 – unveiled (wake up): 2020

• TPT: from infection to disease

End TB Strategy
• Comprehensive & massive approach!
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TB in 2020
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TB in 2020
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What about Indonesia?
High TB burden: India (26%), China (8.5%), and Indonesia  (8.4%)
Covid-19 pandemic affects mostly India, Indonesia & Philippines

11

11

TB treatment
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1944: 
Streptomycin & PAS

INH, EMB, PZA

1970s: 
Rifampicin 1980s: short 

course treatment

Now: no change

Short course treatment regimen
(2RHEZ + 4 RH)
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TB treatment: complex and long

4 drugs must be taken daily for 2 months 
& 2 drugs for the next 4 months (at least)

Complex & long (+ potency of AEs)

Non-adherence/Drop Out

Treatment Failure

Drug Resistance

Continuously spreading the disease
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How can we optimize TB treatment 
by understanding pharmacology of their drugs?

Pulmonary TBC TB Meningitis TBI

TBC in children TB – DM 
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Ruslami et al, AAC 2007

Higher dose rifampicin (13mg/kg) in Indonesia
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TB Meningitis
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• ~10% of TB, most severe form & deadly (~30-50-% mortality)

• Affects all age (mainly children <5 years old  and young adults)

• Develops slowly, not specific symptoms (headache, low-grade fever, etc.)

https://www.historyofvaccines.org/content/tb-meningitis

• Slowly progress à difficult to diagnose & the advance stage before treatment

• HIV (+) makes it worse (probability & prognosis)
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TB Meningitis, how?
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Optimal treatment: not defined

Research is needed

Drugs must past the Blood Brain Barrier 
(very difficult!)
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We have started 12 years ago
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First study (2010)

• Rifampicin (RIF): concentration-dependent killing activity

• Modifying the RIF dosage
• Higher dose (600 mg)
• Intravenous – 14 days

• 60 adult TB M patients in an open-label, phase 2, RCT

• Data collected:
• PK of the drug (plasma & CSF)
• Safety/tolerability
• Efficacy 

21

Patients’ characteristics
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Results
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(Ruslami et al, Lancet ID, 2013)

• Safe & tolerated well by the patients

• 50% died within 6-m; 22 (73%) in the first month

Main causes: 
– respiratory failure (9)
– neurological deterioration (7)
– others (6)

• Mortality was much lower in the high-dose RIF group
• (All 60 pts.) adjusted HR 0.42 (95%CI 0.2-0.87), p=0.0193
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Intravenous Rifampicin:
• Expensive
• Invasive 
Not always feasible
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We have started 12 years ago
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(Svensson E, et al, CID, 2019)

Plasma AUC0-24h (day 2±1) stronger predictor 
than Cmax or CSF exposure

Conclusions:
• Higher Rifampicin exposure substantially decreased the risk of death

• Maximal effect not reached within the study range (10 – 30 mg/kg or 
450 – 1350 mg) à at least 30 mg/kg (~1350 mg) 

• No PK/PD relationship for toxicity

Combined analysis
of Indonesian data
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Harvest Trial
High Dose Oral Rifampicin to Improve Survival from Adult Tuberculous Meningitis

• Double-blinded Randomized Phase III Trial
• Oral RIF (~35mg/kg/d) 8 weeks vs. standard care (~10mg/kg/d)

• 8 weeks intervention + 7 months cont. & 12-m follow up

• Subject: adult TBM patients (> 18 y-o)
• N = 500 participants

• Sites: South Africa, Uganda (Mbarara & Kampala)                                                                         

& Indonesia (Jakarta & Bandung)

26/06/22 26
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Higher dose of Rifampicin (35 mg/kg/d) for TBM
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And now…
High-dose of Rifampicin
in the regimens being tested for TB Meningitis

with PK parameters  à PK/PD analysis

(Cresswell et al, ERCP, 2019)
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4th International TB Meningitis Consortium Meeting 2022
September 1-2, 2022
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Higher dose of Rifampicin
for other Tuberculosis
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• Multi-center, multi-country phase 2-3 RCT (MAMS approach) for adult DS-PTB (Philippine, 
Thailand, India, Indonesia, and Uganda) 

• N: 672, Funded by MRC, Chief PI: Nick Paton

• 4 novel short regimens (2 month) vs. standard regimen (standard dose RIF, 6 months)
• 2 of them using High dose Rif: 35 mg/kg/d among other drugs
• Population PK sub study à very rich! (~4000 samples)

• Current status:
• Result meeting (June 2, 2022)
• Bio-analysis: Univ of Liverpool (Prof. Saye Kho)
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TRUNCATE-TB Trial

“Bersatu melawan TBC”
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2R2 Trial 

• Three-arm, superiority, phase 2b, partially-blind, (cluster) randomized trial for TBI

• Funded by Canadian Institute of Health Research

• Vietnam, Indonesia and Canada. N = 1359

• Design:
• 2-m higher dose (20 or 30 mg/kg) vs 4-m standard dose (10 mg/kg) of rifampicin
• Endpoint: safety/tolerability
• PK sub study:

• Intensive PK sampling (from children and adult with TBI, Indonesian site only, n=18 per arm)
• Population PK sampling (N = 400)

• Current status:
• Recruitment: 1124 (85%)
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Reflection

33
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Tuberculosis

We are running out of the time

Clock is ticking

It’s time for urgent action to end TB

How can we participate in this battle?
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PK Lab, Bandung
Radboud UMC, Nijmegen, the Netherlands
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Modification of the drug (rifampicin) dosage                  
(dose and delivery methods) 

Work on TB Meningitis, as an example.. 
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2010 2021
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Our achievement so far:

Pave for the future research in TB Meningitis      
& other forms of TB

TB Meningitis International Research Consortium
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Capacity building

Equal partnership

Transfer of knowledge
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Let’s work together..

38WHO Global TB Report, 2021
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Thank you…
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