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Background

In tuberculosis (TB), the standard dose of rifampicin esta-
blished 40 years ago leads to underexposure in a significant
subgroup of people with TB'. In this thesis the main objectives
were 1) reviewing the evidence regarding the use of optimized
doses of rifampicin and 2) evaluate this optimisation in difficult-
to-treat people with TB.

Methods

We conducted systematic review and a Meta-Analysis to
summarize the available evidence regarding rifampicin doses
(objective 1). Using the demographic, safety, and efficacy data
from the systematic review, we designed and implemented a
phase 2 clinical trial exploring the safety of optimized doses of
rifampicin in people with difficult-to-treat TB. Most of the research
included in this thesis was performed within the EU-funded
projects EUSAT-RCS and EU-PEARL??.

Results

With the results of several clinical trials in the last two decades,
what the optimal dose of rifampicin might be remains uncertain®.
Previous trials were characterized by large heterogeneity in back-
ground regimens besides rifampicin dose, and in trial design. Thus,
we conducted a Bayesian Network Meta-Analysis (NMA)*>. The re-
view included data from 3654 participants that were young males

Enf Emerg 2026;25(1):29-30
doi: 10.18176/enfemerg.006

with a low comorbidity burden. The NMA showed an increased
risk of overall and hepatic adverse events for 40 mg/kg/day but no
other doses (including 50 mg/kg/day). Increasing doses improved
sputum culture conversion at week 8 (RR 1.3,95% Crl: 1.1, 1.7 for
SCC with 35 mg/kg/day) but did not show a benefit in mortality
for TB meningitis or relapse for pulmonary TB. In contrast, recent
trials showed that in some populations the best balance could
be 25mg/kg/day, and that doses of 35mg/kg could increase early
mortality in people with HIV and TB meningitis®’.

RIAlta is a phase 2b/c non-randomized clinical trial com-
paring the standard dosing of rifampicin in historical controls
with 35mg/kg/day in the prospective cohort (R35 group)®. We
included people underrepresented in previous trials (e.g., age
>60, diabetes, malnutrition, extrapulmonary TB). The primary
outcome is safety, with early sputum culture conversion as co-
primary endpoint. At the time of writing this report, there were
32 participants enrolled in the R35 group, and we had data from
117 historical controls. In the central monitoring analysis, the
rate of adverse events leading to treatment modifications, was
similar in both groups.

The continuation of the trial is at risk due to high staff turnover
and lack of funding, common challenges in TB trials. Novel bio-
markers could make trial implementation more straightforward.
However, treatment-monitoring biomarker development in TB
is characterised by a high attrition rate with only sputum culture
validated as a (poor) surrogate for clinical efficacy”. Including the
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perspective of people affected by TB from the design stage could
also mitigate some risks'®.

Conclusion

Optimal doses of rifampicin may be between 25 and

35 mg/kg/day, depending on individual characteristics. If safety

is similar in difficult to treat cases, the benefits in terms of early

sputum clearance and, possibly, relapse reduction, may be larger.

In contrast, rifampicin optimisation may not improve mortality

in TB meningitis.

References

1.

Svensson EM, Svensson RJ, Te Brake LHM, Boeree MJ, Heinrich
N, Konsten S, et al. The Potential for Treatment Shortening With
Higher Rifampicin Doses: Relating Drug Exposure to Treatment
Response in Patients With Pulmonary Tuberculosis. Clin Infect Dis.
2018;67(1):34-41. doi: 10.1093/cid/ciy026.

Cash-Gibson L, Pericas J, Spiertz C, van de Ketterij E, Molero E,
Patalano F, et al. EU-PEARL: Changing the paradigm of clinical trials
in Europe. Eur J Public Health. 2021;31(Supplement_3).

Magis-Escurra C, Espinosa-Pereiro J, Gomez Paciello L, Aguiar
A. MSCA-RISE: EUSAT-RCS TB Research Consortium: Challenges
and Opportunities in Tuberculosis Research. Arch Bronconeumol.
2025;61(8):457-8. doi: 10.1016/j.arbres.2025.03.004.

Martinez-Camprecios J, Espinosa-Pereiro J, Sdnchez-Montalva
A. Update on the treatment of tuberculosis. Med Clin (Barc).
2024;163(5):245-52.

. Espinosa-Pereiro J, Aguiar A, Nara E, Medina A, Molinas G, Tavares M,

etal. Safety, Efficacy and Pharmacokinetics of Daily Optimized Doses
of Rifampicin for the Treatment of Tuberculosis: A Systematic Review
and Bayesian Network Meta-Analysis. Clin Infect Dis. 2025,81(1):129-
42.doi: 10.1093/cid/ciaf003.

Perumal Kannabiran B, Palaniappan NA, Manoharan T, Paramasivam
PK, Saini JK, Ansari MS, et al. Safety and Efficacy of 25 mg/kg and 35
mg/kg vs 10 mg/kg Rifampicin in Pulmonary TB: A Phase IIb Ran-
domized Controlled Trial. Open Forum Infect Dis. 2024;11(3):0fae034.
doi: 10.1093/0fid/ofae034.

Venkatesan P. ESCMID Global 2025. Lancet Microbe. 2025;101192.
doi: 10.1016/j.lanmic.2025.101192.

Espinosa-Pereiro J, Ghimire S, Sturkenboom MGG, Alffenaar JWC,
Tavares M, Aguirre S, et al. Safety of Rifampicin at High Dose for
Difficult-to-Treat Tuberculosis: Protocol for RIAlta Phase 2b/c Trial.
Pharmaceutics. 2022;15(1).

Espinosa-Pereiro J, Alagna R, Saluzzo F, Gonzélez-Moreno J, Heinrich N,
Sénchez-Montalva A, et al. A Systematic Review of Potential Biomar-
kers for Bacterial Burden and Treatment Efficacy Assessmentin Tuber-
culosis Platform-Based Clinical Trials. Infect Dis. 2024; 229(5):1584-95.

. Saluzzo F, Espinosa-Pereiro J, Dressler S, Tavora Dos Santos Filho

E, Seidel S, Gonzalez Moreno J, et al. Community engagement in
tuberculosis research: the EU-Patient-cEntric clinicAl tRial pLatforms
(EU-PEARL) experience. Int J Infect Dis. 2023;130 Suppl 1:520-4. doi:
10.1016/j.ijid.2023.03.008.

30

Enf Emerg 2026;25(1):25-37


mailto:e.tabernero.huguet@osakidetza.eus

