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Background:

Tuberculous meningitis (TBM) is the deadliest form of tuberculosis (TB) and people with HIV are at especially
high risk [1]. The standard TBM treatment regimen is based on that of pulmonary TB, which does not consider
the ability of drugs to cross the blood-brain barrier, possibly leading to suboptimal exposures at the site of
disease. Saturable elimination has been reported for higher rifampicin doses [2]. After repeated dosing,
rifampicin induces its own clearance via inducing its metabolizing enzymes, with clearance predicted to double
after 2 weeks [3]. A number of clinical trials have demonstrated improved efficacy of higher rifampicin doses
in TB [4,5]. High-dose rifampicin is currently being evaluated in several clinical trials for TBM.
Pharmacokinetics (PK) of high-dose rifampicin is not well characterized in TBM/HIV patients. The objective
of this study was to describe the plasma and CSF population PK of standard- (10mg/kg) versus high-dose
(35mg/kg) daily rifampicin in adults with TBM/HIV.

Methods:

This PK study was nested within the Phase 2 LASER-TBM trial, which enrolled adults with TBM/HIV in South
Africa within 5 days of starting standard TB treatment. The participants were randomized into one of three

groups: a control arm that received standard TB regimen and two experimental arms that received additional



rifampicin (total dose 35mg/kg) plus linezolid, with or without aspirin. Participants in both experimental arms
underwent a second randomization to receive rifampicin orally (35mg/kg) or intravenously (1V) (20mg/kg) for
the first 3 days. Plasma samples were collected at pre-dose, and at 0.5, 1, 2, 3, 6, 8-10, and 24 hours post-dose
on day 3 of enrolment and at pre-dose, 2, and 4 hours post-dose on day 28. One lumbar CSF sample was
withdrawn on each PK visit. Concentrations were determined using LC-MS/MS. Different structural models
were tested, including 1- and 2-compartment, with linear elimination or saturable hepatic extraction. Allometric
scaling of all disposition parameters was tested by either weight or fat-free mass (FFM). The CSF concentrations
were described using a hypothetical effect compartment linked to the central (plasma) compartment, which

estimates a CSF-plasma ratio and an equilibration half-life.

Results:

415 rifampicin plasma concentrations from 49 participants were included in this analysis. The participants
median (min-max) age, weight, and fat-free mass (FFM) were 38 (25-56) years, 60 (30-96)kg, and 46 (23-60)kg,
respectively. Rifampicin PK was best described by a 2-compartment disposition, first-order absorption with lag
time and elimination with saturable hepatic extraction. The prehepatic oral bioavailability was estimated to be
97%. The typical values of CLix on day 3 were 234 L/h for high-dose and 169 L/h for standard-dose, and on
day 28, they were 359 L/h for the high-dose and 233 L/h for the standard-dose. The estimates for the Michaelis-
Menten constant, central volume of distribution, intercompartmental clearance, and peripheral volume of
distribution were 2.75 mg/L, 24.9 L, 12.6 L/h, and 36.7 L. All disposition parameters were allometrically scaled
by FFM. The CSF-plasma ratio was estimated to be 7% and the equilibration half-life was 3.5 hours.

Conclusion:

A population PK model was developed describing PK of rifampicin in adult TBM/HIV patients, which is in line
with previous reports [3,6,7]. By including observations from both IV and oral administration, we were able to
define a 2-compartment disposition. Additional research is required to ascertain whether high-dose rifampicin
would result in higher exposures at site of disease. This model provides a platform for such further

investigations.
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