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Background: Tuberculous meningitis (TBM) is the most lethal form of
tuberculosis with a mortality of ~50% in those co-infected with HIV-1.
Current antibiotic regimens are based on those known to be effective
in pulmonary TB and do not account for the differing ability of the
drugs to penetrate the central nervous system (CNS). The host
immune response drives pathology in TBM, yet effective host-directed
therapies are scarce. There is sufficient data to suggest that higher
doses of rifampicin (RIF), additional linezolid (LZD) and adjunctive
aspirin (ASA) will be beneficial in TBM yet rigorous investigation of the
safety of these interventions in the context of HIV associated TBM is
required. We hypothesise that increased dose RIF, LZD and ASA used
in combination and in addition to standard of care for the first 56 days
of treatment with be safe and tolerated in HIV-1 infected people with
TBM.

Methods: In an open-label randomised parallel study, up to 100
participants will receive either; i) standard of care (n=40, control arm),
ii) standard of care plus increased dose RIF (35mg/kg) and LZD
(1200mg OD for 28 days, 600mg OD for 28 days) (n=30, experimental
arm 1), or iii) as per experimental arm 1 plus additional ASA 1000mg
OD (n=30, experimental arm 2). After 56 days participants will
continue standard treatment as per national guidelines. The primary
endpoint is death and the occurrence of solicited treatment-related
adverse events at 56 days. In a planned pharmacokinetic (PK) sub-
study we aim to assess PK/pharmacodynamic (PD) of oral vs IV
rifampicin, describe LZD and RIF PK and cerebrospinal fluid
concentrations, explore PK/PD relationships, and investigate drug-
drug interactions between LZD and RIF. Safety and pharmacokinetic
data from this study will inform a planned phase III study of
intensified therapy in TBM.

Clinicaltrials.gov registration: NCT03927313 (25/04/2019)
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Introduction

In Africa HIV-1 associated tuberculous meningitis (TBM) has
a 2-month mortality approaching 50%'. Although early antiret-
roviral therapy (ART) is of proven benefit in other forms of
tuberculosis (TB)* this has not been demonstrated for TBM?,
a finding potentially contributed to by exacerbated immun-
opathology in the confined space of the central nervous sys-
tem (CNS)*. Furthermore only a few clinical trials have
addressed the recognized poor penetration of several antitu-
bercular agents into cerebrospinal fluid (CSF) and adjunctive
corticosteroids have not shown unequivocal benefit for HIV-1
co-infected patients in clinical trials’. The recommended man-
agement of patients with TBM has remained unchanged for
decades. The need to develop an effective drug treatment regi-
men combining agents to ensure effective bacterial killing, as
well as therapies to control the host immune response is urgent.

Linezolid

Linezolid (LZD) is currently used as an effective rescue ther-
apy in extensively drug resistant TB®''. Its use is also estab-
lished for the treatment of gram positive infections including
pyogenic brain abscesses where patients receive 1200mg for
four weeks'”. LZD is an attractive agent for the treatment of
TBM due to its potent efficacy against Mycobacterium tuber-
culosis (M.th) as well as its excellent CNS penetration.
Two published studies have investigated its potential role in
TBM; the first, an observational study demonstrated favo-
rable clinical outcomes and a non-significant difference in
adverse events in children with drug sensitive TBM treated
with LZD compared to control'; the second, a retrospective
cohort study of 33 adults with TBM found that the addition of
LZD to a standard regimen led to more rapid improvement in
CSF parameters, recovery of consciousness and reduction of
fever'”.

LZD toxicity has however limited its use. The most com-
mon adverse events (AE) associated with LZD use in TB treat-
ment are haematological toxicity (mainly dose-related) and
peripheral neuropathy (mainly duration-dependent)”. These
are usually mild and are reversible with dose reduction or treat-
ment interruption if identified early. In a systematic review,
AE related to LZD use at doses > 600 mg/day occurred at a
median of 252 days (IQR 120 — 540) of LZD exposure'®. In the
NiX-TB trial'” where LZD was given at a total dose of 1200mg
per day for 6 months, peripheral neuropathy occurred in 81%
of cases with the majority of these occurring after 3 months
of treatment. Median time to return to a normal or mild neu-
ropathy score was 3 months. Myelosuppression was the
second most common AE occurring in 48% of cases. Although
these AE led to frequent treatment interruption (66% of cases
had treatment interruption) all 109 participants completed 26
weeks of treatment. In the context of TBM, where morbid-
ity and mortality are high, the risk-benefit of this potent antitu-
berculous agent with good CNS penetration requires further
evaluation in the context of a phase II safety trial.
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Aspirin

Aspirin (ASA) is a safe, widely available and inexpensive
drug with effects on the pathogenic processes recognised as
integral to the pathogenesis of TBM and its complications'®".
In a placebo-controlled trial of ASA in 118 adult patients with
TBM in India, 150mg daily ASA was associated with a sig-
nificantly lower 3-month mortality and a lower incidence of
stroke albeit not significant”. Following this a similar study in
South Africa randomized 146 children with TBM to receive low
dose (75mg/24hours) (n=47) or high dose (1000mg/24 hours).
In this trial there was no significant effect of ASA on mortal-
ity however there was a significant reduction on incidence of
new hemiplegia in those receiving high dose ASA?'. In a recent
study in Vietnam, HIV-1 uninfected individuals with TBM
received ASA in addition to standard care. Patients were ran-
domised to receive either placebo, ASA 81lmg OD or ASA
1000mg OD for 56 days. The pre-specified sub-analysis of results
demonstrated a potential reduction in new infarcts and deaths
by day 60 in patients with microbiologically confirmed TBM
receiving 1000mg OD of ASA®. Its safety for use in HIV-1
infected individuals with TBM, particularly when used in
combination with an intensified antituberculous regimen, has
yet to be investigated.

High dose rifampicin

Rifampicin (RIF), one of the four first line treatments for
TBM demonstrates poor penetration of the blood brain barrier
(BBB) with total concentrations in CSF only 10-20% of that
reached in plasma”. In vitro, animal and early bactericidal
activity studies suggest that the standard 600mg once daily
dose is at the lower end of the dose response curve. This has
prompted a series of studies in both pulmonary and extrapul-
monary tuberculosis investigating the safety and efficacy treat-
ment regimens containing higher doses of RIF*7’. None of
these studies have detected a significant safety signal thereby
supporting the safety of RIF up to doses of 35mg/kg. Simi-
larly, they provide evidence to suggest superior efficacy when
used at a dose of 35 mg/kg compared to 20 mg/kg>*>!-2,

In TBM, the use of higher RIF doses is appealing given its
incomplete penetration into the central nervous system. In 2013
an open-labelled randomized phase 2 study in 60 Indonesian
adults with TBM showed a 50% reduction in mortality with
higher dose intravenous RIF (13 mg/kg, which equates to an
approximate oral dose of 20mg/kg) compared with standard
dose oral therapy®. This intensified treatment did not result
in increased toxicity and was associated with a substantially
lower 6-month mortality. A subsequent large randomised
placebo-controlled trial in Vietnam evaluated a combined
regimen of oral RIF 15 mg/kg plus levofloxacin. Unlike the
previous trial using intravenous therapy (at higher equivalent
oral doses of 20 mg/kg) there was no effect of mortality”. These
results, plus evidence from pre-clinical studies and pulmonary
TB, provide adequate justification to systematically assess the
effect on outcomes in TBM with RIF doses > 20 mg/kg.
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The proposed trial combines three drugs for which there is suf-
ficient evidence to suggest adequate safety profiles and poten-
tial benefit in a condition in which there is high mortality and
inadequate treatment. Their safety in combination and in the
context of HIV-1 co-infection requires careful evaluation in a
controlled Phase II trial before this regimen can be tested in
the context of a phase III clinical trial.

Our primary hypothesis is that increased dose RIF plus
LZD and ASA can be safely added to standard therapy for
HIV-1-associated TBM.

Methods
This protocol is reported in line with the Standard Protocol
Items: Recommendations for Interventional Trials (SPIRIT)
guidelines™.

The primary aim of this study is to investigate the safety of
enhanced antimicrobial therapy including increased dose RIF
and LZD with or without adjunctive ASA added to standard
therapy for TBM in HIV-1 infected adults.

The secondary aims are:

a. To determine CSF M.tb culture positivity and Gene
Xpert® Ultra positivity at baseline and at 3 and 28 days
post treatment by allocation.

b. To evaluate the effect of ASA and enhanced TB treat-
ment on the incidence of immune reconstitution
inflammatory syndrome (IRIS) in participants starting
ART

c. To evaluate the effect of high dose RIF and LZD with
and without ASA on CNS imaging (CT, MRI and MR
Spectroscopy) in conjunction with clinical, immunological
and transcriptional profiling.

d. To determine i) whether host genotype, including leu-
kotriene A4 hydrolase (LTA4H) genotype, influences
therapeutic effect of ASA in HIV-TBM and ii) the phar-
macogenetic influence on RIF and LZD exposures
and toxicity.

Three sub studies will recruit all consenting participants with
the following aims:

Sub study 1 (Pharmacokinetic-pharmacodynamic)
1. To describe the plasma and CSF PK of LZD and high dose
RIFE.

2. To evaluate the relationship between drug exposures, toxicity
and efficacy.

3. To compare exposures between intravenous and oral RIF
administration.

4. To investigate the impact of high dose RIF on LZD availability.

Wellcome Open Research 2021, 6:136 Last updated: 15 JUL 2021

Sub study 2 (Pathogenesis)

1. To evaluate the effect of high dose RIF and LZD, with
and without ASA on the transcriptional signature derived
from whole blood and CSF RNA sequencing, as well as the
metabolomic and proteomic profiles, in TBM.

Sub study 3 (Neurocognitive and functional outcomes)
1. To describe the frequency and characteristics of
neurocognitive impairment following HIV-associated TBM

2. To compare neurocognitive outcomes with: i) presence and
location of structural abnormalities on magnetic resonance
imaging, ii) radiological makers of metabolic dysfunction on
magnetic resonance spectroscopy, iii) in vivo markers of neu-
rodegeneration and brain injury within the central nervous
system

3. To quantify the functional impairment (including effect on
quality of life) of TBM associated neurocognitive impairment

A strategic aim of LASER-TBM is to serve as a planning
study to generate data which will inform a planned phase
3 RCT of intensified treatment in TBM (INTENSE-TBM).
Data from LASER in particular i) pharmacokinetic data on
exposure in intravenous versus high oral dose rifampicin and
ii) safety data to exclude any signal which would pre-
clude commencement of INTENSE-TBM will in part
dictate the resulting sample size. If no safety signal is
detected, and PK endpoints met with adequate power then
LASER-TBM recruitment may cease prior to the maximum
sample size of 100 participants to allow timely commencement
of INTENSE-TBM.

Study design, recruitment and duration
LASER-TBM is a parallel group, randomised, multi-arm
Phase 2A trial evaluating the safety of increased dose RIF plus
LZD, with or without ASA, for the treatment of HIV-infected
adults with TBM (Figure 1). HIV-1 infected adults with
newly-diagnosed TBM (up to n = 100) will be recruited from
five public-sector hospitals across South Africa. Participants
will be randomised in a 1.4:1:1 ratio across two experimental
(n = 30 each) and one standard of care (n = 40) arms (Figure 1).
Relatively more participants will be randomised to the con-
trol group to account for the higher mortality anticipated in the
standard of care arm.

Treatment will be provided in all arms for 56 days, after which
participants will be referred back to public sector facilities
to complete standard therapy for HIV-associated TBM. All
participants will receive antitubercular chemotherapy as well
as corticosteroids as per standard practice. Participants allo-
cated to experimental arms 2 and 3 will receive additional
RIF (total oral dose 35 mg/kg/day once daily) for 56 days
plus oral LZD 1200mg once daily for the first 28 days, reduced
to 600 mg daily for the next 28 days. Those randomised to
experimental arm 3 will also receive oral aspirin 1000 mg
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Figure 1. Study design schematic describing randomisation to study arms, treatment intervention per am, visit schedule,
overview of clinical procedures and timepoints relating to primary and secondary endpoint data collection. RHZE: Rifampicin,
Isoniazid, Pyrazinamide, Ethambutol; R, : Rifampicin 10mg/kg/day; R,.: Rifampicin 35mg/kg/day; LZD: Linezolid; ASA; Aspirin.

once daily for 56 days. A second randomization will take place
before receipt of study drug for participants in the experimen-
tal arms (n = 60) to receive either oral (35 mg/kg) or intravenous
(20 mg/kg) RIF (see Figure 2). This will be continued for
3 days, after which all participants will receive oral RIF for
the remainder of the intervention period (53 days).

There are six scheduled study visits, which will occur at study
sites or affiliated stepdown facilities. Visits will involve clini-
cal history, examination, phlebotomy, lumbar puncture and
brain imaging at the timepoints shown in Figure 1. In those
who consent, intensive PK sampling will take place at day
3 (see Figure 3). Trial participation will be for 180 days
post-randomisation: primary safety endpoints and secondary
efficacy endpoints will be evaluated at day 56; additional sec-
ondary endpoints will be evaluated at day 180 through record
review.

The primary endpoint of the study is: The incidence of solic-
ited treatment-related AE (see Table 1) and death at 56 days
associated with increased dose RIF plus LZD with or with-
out adjunctive ASA, when administered alongside standard
antitubercular therapy.

Secondary study endpoints are:
e Death and severe disability (Modified Rankin Scale Grade
5) at 56 days (Box 1).

Box 1. Modified Rankin score

SCORE DESCRIPTION
0 No symptoms

1 No significant disability. Able to carry out usual
activities, despite some symptoms.

2 Slight disability. Able to look after own affairs
without assistance, but unable to carry out all
previous activities.

B Moderate disability. Requires some help, but able to
walk unassisted.

4 Moderately severe disability. Unable to attend to
own bodily needs without assistance, and unable to
walk unassisted.

5 Severe disability. Requires constant nursing care
and attention, bedridden, incontinent.

6 Dead

¢ Death at 56 and 180 days.

e Disability at 56 and 180 days, stratified by baseline MRC
grade.

e Grade 3 or 4 AE.
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Completion of
Randomized 1:1 Intensive PK Sparse PK study drug

Rifampici o35 ma/ka Rifampicin oral 35 mg/kg
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(n=60) E_E Rifampicin oral 35 mg/kg ! ]
I 1 ! |
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Figure 2. Schematic to describe second randomisation to intravenous rifampicin (IV RIF). All consenting LASER-TBM participants
in experimental arms (n = 60) will undergo a second randomisation to receive either oral (35mg/kg) or IV (20mg/kg) RIF, together with
linezolid (LZD) (with or without aspirin), at the time of study entry. The second randomisation will take place at the time of study entry, prior
to receipt of study drug. Randomisation will be done in a 1:1 ratio using an electronic randomization tool, and fully integrated with main
trial procedures). Due to the nature of the intervention, and because the outcome measure is a pharmacokinetic (PK) endpoint, allocation
of IV versus oral RIF will be unblinded. Study drug will be stored at site pharmacies and administered as an infusion, in accordance with
instructions in the package insert and trial standard operating procedures (SOP), by nursing staff of the trial.

PLASMA
SAMPLE 1 2 3 4 5 6 7 8
| 4 | | | | | | f | >
| | | | | | | / / |
TIME -5 mins 0 0.5hr 1hr 2hr 3hr 6hr 8 -10hr 24hr

Figure 3. Schematic to summarise intensive pharmacokinetic (PK) sampling schedule. All participants (n=100) will be offered
participation in the intensive sampling component of the PK sub-study at the time of randomization to the main study. Intensive plasma
sampling will take place at the Day 3 study visit. Serial venous blood samples will be collected through a peripheral intravenous catheter
pre-dose, and at 0.5, 1, 2, 3, 6, 8 - 10, and 24 hours after witnessed drug intake and an overnight fast. Sparse sampling will be performed at
Day 3 for participants who decline intensive sampling or in whom this fails.

* Permanent discontinuation of experimental drugs. e The occurrence of TBM-IRIS assessed by the modified Inter-
. Severit 4 h fh tologi d logi national Network for the Study of HIV-associated IRIS
everity and frequency of haematologic and neurologic (INSHI) criteria®.

AE related to LZD use.

* MRI and CT ch t day 56.
* Severity and frequency of major bleeding (gastrointestinal an changes at day

i 1) rel ASA use.
and intracerebral) related to ASA use Study participants for LASER TBM must be adults (aged

e M. tb culture status and time to positivity in automated 18 years or over), with proven HIV-1 seropositivity, and a diag-
liquid culture (MGIT) and Gene Xpert® Ultra cycle threshold nosis of TBM meeting criteria for ‘possible’, ‘probable’ or
(C) values at days 28 and 56. ‘definite’ as per the published consensus definition®.
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Potential participants will be excluded if they meet any of the
exclusion criteria outlined in Box 2.

Box 2. Eligibility criteria

Inclusion criteria

e Age 218 years

e proven HIV-1 seropositivity

e Diagnosis of ‘possible’, ‘probable’ or ‘definite’ TBM
Exclusion criteria

e Rifampicin-resistant M.tb detected on any clinical specimen;

e History of allergy or hypersensitivity to RIF, isoniazid,
ethambutol, pyrazinamide, LZD or ASA;

e Received more than 5 days of antitubercular therapy in the
30 days prior to screening;

e Receipt of regular daily ASA or NSAID prior to TBM diagnosis
e (CSF unobtainable by lumbar puncture or another procedure;
e Evidence of bacterial or cryptococcal meningitis;

e Severe concurrent uncontrolled opportunistic infection
including, but not limited to, active cytomegalovirus-
associated disease, Kaposi sarcoma, Pneumocystis jirovecii
pneumonia, HIV related or unrelated malignancy, or
gastrointestinal bleeding;

e Any other form of immunosuppressive therapy,
including antineoplastic and biologic agents, apart from
corticosteroids;

e More than 17 weeks pregnant at baseline;

e Peripheral neuropathy scoring Grade 3 or above on the
BPNS;

e Any disease or condition in which the use of the
standard anti-TB drugs (or any of their components) are
contraindicated. This includes, but is not limited to, allergy to
any TB drug or their components;

e The presence of one or more of the following:

- Estimated glomerular filtration rate (eGFR) < 20ml/min/1.73
m2*

- INR > 1.4 and/or clinical evidence of liver failure or
decompensated cirrhosis;

- Haemoglobin < 8.0 g/dL;
- Platelets <50 x109 /L;
- Neutrophils < 0.5 x 109 cells/L;

e Any disease or condition in which any of the medicinal
products listed in the section pertaining to prohibited
medication (See Box 1) is used and cannot be safely stopped;

e Known or suspected history of drug abuse or any other
reason that is, in the opinion of investigators, sufficient to

compromise the safety or cooperation of the participant.

*Calculated using the Cockcroft-Gault equation; INR: International
normalised ration; BPNS: Brief peripheral neuropathy score; NSAID:
Non-steroidal anti-inflammatory drug.

Recruitment, randomisation, retention and
withdrawal

Recruitment will be from inpatients at the participating hos-
pital sites in South Africa (Groote Schuur Hospital, Mitchells
Plain Hospital, New Somerset Hospital and Livingstone
Hospital). Suitable patients will be identified by attending
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ward doctors and co-investigators at each site and referred to
the study staff for screening.

Participant identification numbers (PID), assigned at the screen-
ing visit, will be used throughout the study. After signing the
informed consent document, eligible participants will be ran-
domised to one of the treatment arms using a pre-generated
electronic randomisation list created within Microsoft Excel
prior to commencement of the study. The randomisation list
will be generated and updated by the trial pharmacist who
will have no direct contact with trial participants or involve-
ment with the assessment for eligibility in the trial. The second
randomisation to IV or oral RIF will take place immediately,
prior to receipt of study drug, for all participants allocated to
experimental arms. The trial is open-label, and regimens will
not be masked therefore all study team members involved in
the participants care will be aware of the study arm allocation.

All trial procedures will take place in hospital during the admis-
sion period. The decision to discharge trial participants will
be made by clinical, and not trial, staff. Site-specific standard
operation procedures (SOP) will be developed for trial follow
up visits following discharge or referral to a stepdown facility.

A participant will be withdrawn from the study if:
e The initial M.th strain is found to be RIF-resistant on
confirmatory testing;

e HIV-1 result is found to be negative on confirmatory testing;

* An alternative diagnosis is established within 5 days of
antitubercular treatment initiation which leads the treating
physician to discontinue antitubercular therapy;

¢ Withdrawal of informed consent.

Participants who withdraw consent prior to completion of the
study will not undergo any further study procedures or data
collection. In such cases, consent for the use of data col-
lected prior to withdrawal of consent will be sought from the
withdrawing participants. There will be no replacement for
participants withdrawn from the trial.

Interventions

Study drug regimens

Participants enrolled to the study will receive study drug
regimens as outlined in Table 2. Dosing of the RHZE fixed
dose combination (FDC) will be according to World Health
Organisation (WHO) weight bands*. Study drugs will be
given orally, either as tablets/capsules or crushed, depending
on the clinical circumstances. Half of participants in experi-
mental arms will be randomised to receive IV RIF for the
first 3 days of therapy and switched to the oral formulation
thereafter. Study drugs will be prescribed by trial doctors,
packaged and distributed by trial pharmacists.

Oral RIF dosing bands

Weight based dosing to achieve equitable exposure across
weight bands was based on simulations as described
previously™. These are described in Table 3A.
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Intravenous RIF

Participants allocated to experimental arms will be ran-
domised (1:1) to receive either oral RIF 35 mg/kg or IV RIF
20 mg/kg once daily for the first 3 days of therapy (in addi-
tion to HZE and LZD with or without ASA, according to the
experimental arm). Those randomised to IV RIF will receive
the full RIF dose intravenously, plus additional antitubercu-
lar drugs as individual ablets (at standard doses). IV RIF will
be administered as an infusion as per the package insert and
according to a detailed SOP. These are described in Table 3B.

Concomitant medications

Corticosteroids

All participants will receive corticosteroids for the first
8 weeks of TBM treatment as used in a randomised controlled
trial demonstrating mortality benefit in patients TBM".

Antiretroviral therapy (ART)

ART will be commenced by treating clinicians after 4-6 weeks
of antitubercular therapy in all participants based on the sin-
gle randomised controlled trial of ART timing in TBM, which
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showed no benefit for earlier ART®. If available, a dolutegravir-
based regimen will be used in accordance with international®
and local guidelines*.

Gastric protection

Participants can be prescribed omeprazole 40mg daily. A higher
starting dose of 40mg OD was selected to account for the
interaction between proton pump inhibitors (PPI) with rifampicin
via CYP2C19 and CYP3A4 leading to reduction in levels
of the PPL. In participants with persistent symptoms the dose
will be titrated to 80mg daily and gastroscopy considered.
Although the study initially planned to use ranitidine for this
indication, this was withdrawn as a concomitant medication
due to concerns over a potential contamination with the prob-
able carcinogen N-nitrosodimethylamine (NDMA)*, making
the medication unavailable for use in South Africa.

Pyridoxine

Participants will receive pyridoxine supplementation as per the
South African guidelines for prevention of anti-tuberculosis
drug-related peripheral neuropathy*.

Table 2. Details and dosing of study drug regimen - provided for 56 days post randomisation.

Drug
Arm RIF INH EMB PZA LZD ASA
1 10 mg/kg O.D.  5mg/kg O.D. 15 mg/kg O.D. 25 mg/kg O.D.
2 35mg/kg O.D.  5mg/kg O.D. 15mg/kg O.D. 25mg/kg O.D. 1200 mg O.D. (28 days) then 600 mg O.D. (28
days)
3 35mg/kg O.D.  5mg/kg O.D. 15mg/kg O.D. 25 mg/kg O.D. 1200 mg O.D. (28 days) then 600 mg O.D. (28 1000 mg O.D.
days)
0.D.: Once daily.

Table 3A. Weight bands for oral rifampicin (RIF) dosing.

LASER-TBM bands Band 1 Band 2 Band 3 Band4 Band5

Weight range 30-37kg 38-54kg 55-65kg 66-70 >70kg

R,,HZE (WHO) 300 450 600 600 750

R,; additional 1200 1350 1500 1650 1950

Total RIF (~35 mg/kg) 1500 1800 2100 2250 2700

Table 3B. Weight bands for intravenous rifampicin (RIF) dosing.
Band 1 Band 2 Band 3 Band 4 Band 5 Band 6

Weightrange 30-33kg 34-37kg 38-54kg 55-65kg 66-70kg >70kg
HZE tabs 2 2 3 4 4 5
R, IV 900 1050 1200 1350 1500 1650
Total RIF 900 1050 1200 1350 1500 1650
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Disallowed medications

The medicines listed in Box 3 have been shown to interact with
study drugs and are therefore contraindicated for concomitant
use during the study.

Box 3. Contraindicated medications for study participants

Tricyclic antidepressants: Amitriptyline, Amoxapine,
Clomipramine, Desipramine, Doxepin, Imipramine, Nortriptyline,
Protriptyline, Trimipramine. Selective Serotonin Re-uptake
Inhibitors (SSRI's): Citalopram, Escitalopram, Fluoxetine,
Fluvoxamine, Paroxetine, Sertraline. Serotonin-Noradrenaline
Re-uptake Inhibitors (SNRI's) Venlafaxine, Duloxetine,
Levomilnacipran, Milnacipran. Serotonin Receptor Agonist,
Buspirone, Mono-amine Oxidase Inhibitors (MOAISs),
I[socarboxazid, Nialamide, Phenelzine, Tranylcypromine,
Selegiline, Rasagaline, Toloxatone. Reversable MOA
Inhibitors (RIMAs):Moclobemide, Pirlindole. Migraine
medications: Triptans. Macrolide antibiotics: Clarithromycin,
Erythromycin, Troleandomycin. Opiate analgesics:
Methadone, Tramadol, Pentazocine. Stimulants: MDMA
(ecstacy), Cocaine, Methamphetamine Hormonal treatment:
Gestodene, Testosterone. Other medications: Antiretrovirals
- Atazanavir, Anti-arrhytmic - Quinidine, Anti-malarial

- Quinine, Chemotherapy - Doxorubicin, Asthma -Furafylline,
Hypertension - Hydracarbazine, Antifungal - Ketokonazole,
Amino-acid - Tyramine

Bold represents class of drug. Underlined medications represent
commonly used medications in South Africa.

Study procedures, schedule and clinical
assessments

Participants will undergo six scheduled study visits after
screening, plus ascertainment of vital status and disability
assessment at 6 months. Table 4 describes planned investigations
at each study visit.

Clinical assessment

Clinical assessment will include clinical history, conscious
level by GCS, presence of new or ongoing focal neurological
deficit, all adverse events, new medications started and adherence
to drugs. The neurological examination at D180 is extended
to assess for such as language, visuospatial deficit, visual
agnosia and praxis: focal neurocognitive deficits which may
be present in people with TBM.

Modified Brief Peripheral Neuropathy Score

This purely clinical early screening tool was adapted from the
subjective peripheral neuropathy score (SPNS) validated for the
assessment of HIV associated distal sensory polyneuropathy
(DSP)* and used previously in trials to assess LZD toxicity.

Modified Total Neuropathy Score

This screening tool, initially developed for the assessment of
chemotherapy induced neuropathy*, has been modified for
use in the HIV research setting where it has shown acceptable
sensitivity and specificity (85% and 80% respectively)’.
Prior studies have used a simplified 16-point* or 20-point
clinical scoring system® as markers of HIV-associated DSP
severity.
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Insomnia Severity Index

All participants will complete the Insomnia Severity Index (ISI)
at the Day 28 and 56 visits. The ISI is a brief screening meas-
ure of insomnia which has been validated for use in insomnia
research’. Dolutegravir has been associated with neurotox-
icity presenting with neuropsychiatric symptoms such as
insomnia’’, and this will be assessed as part of the PK/PD
assessment.

Measures of neurocognitive function
These measures where possible will be done in the participants
preferred language.

i) Montreal Cognitive Assessment

The Montreal Cognitive Assessment (MoCA) assesses six
broad domains of ability and neurocognitive function™
and has been used to screen for cognitive impairment in
previous studies within South Africa®. This will be carried
out at day 56 and day 180.

ii) Cognitive Assessment Tool-Rapid Version (CAT-Rapid).
This instrument includes four questions about subjec-
tive cognitive complaints, as well as tasks assessing learn-
ing and memory and cognitive sequencing. CAT-rapid
was developed in South Africa (Joska et al., 2016), in
response to the need to develop a brief screening tool that
includes functional symptom questions and a measure of
executive function. The CAT-rapid incorporates aspects of
the International HIV Dementia Scale and includes four
symptom questions, as well as tasks assessing learning
and memory and cognitive sequencing.

iii) Brief neuropsychological battery

Neuropsychological testing will be carried out by a trained
neuropsychometric tester and clinical research worker at
day 180 and will include a neurocognitive test battery and
assessment of contributing mental health symptoms.
The neurocognitive battery comprises 12 standardised
tests, each of which assesses performance in one of six
cognitive domains commonly affected by TBM. The
domains, tests, and outcome variables are: (1) Executive
Functioning: Color Trails Test 2 (CTT2) - completion
time; Wisconsin Card Sorting Test (WCST) - perseverative
errors; (2) Learning and Memory: Hopkins Verbal Learning
Test-Revised (HVLT-R) - total learning total and delayed
recall total; Brief Visuospatial Memory Test-Revised
(BVMT-R) - total learning total and delayed recall total;
(3) Generativity/fluency: category fluency - total number
of animals / total number of fruits and vegetables named
in 1 minute; (4) Attention/Working Memory: Wechsler
Adult Intelligence Scale-Third Edition (WAIS-III) Digit
Span - total score; (5) Processing Speed: CTT1 - com-
pletion time; Wechsler Adult Intelligence Scale-Third
Edition (WAIS-III) Digit Symbol Coding - total score;
WAIS-III Symbol Search- total score; (6) Motor Func-
tion: Grooved Pegboard Test (GPT) dominant (DH) and
nondominant hand (NDH) - completion time; Finger Tap-
ping Test (DH and NDH) - completion time. Tests were
administered in either English or Xhosa depending on the
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participant’s preference. Mental Health measures are the
Centre for Epidemiological Studies-Depression (CES-D),
State Trait Anxiety Inventory-trait (STAI-trait), Alcohol
Use Disorders Identification Test (AUDIT) and Drug Use
Disorders Identification Test (DUDIT).

Measures of functional status
i) Modified Rankin Score
The MRS, a commonly used clinical outcome meas-
ure for patients suffering from stroke®, has demonstrated
good inter-rater reliability” and is the most commonly
used outcome measure to assess neurological disability in
TBM™.

ii) Modified Patients Assessment of Own Functioning
Inventory (PAOFI)

This patient reported outcome measure is designed to

evaluate a patient’s sense of his or her functional capacity in

everyday activities concerning memory, language and com-

munication, use of hands, sensor perception, higher level

cognitive and intellectual functions, and work/recreation”’.

iii) Lawton Instrumental Activities of Daily Living-South
Africa

This test is designed to assess independent living skills,

considered more complex than basic activities of daily

living. This was developed in 1969, but since modified

for use in the South African context™.

Blood

Testing will be done at specified timepoints (as per Table 4), and
may be repeated to follow-up on abnormal results, for exam-
ple after occurrence of an AE. Samples for haematology and
biochemistry and HIV testing will be processed in National
Health Laboratory Service (NHLS) laboratory according to
local SOPs. Samples for non-clinical assays (immune markers,
RNA, metabolomics, proteomics) and future use will be col-
lected and transported to the Institute of Infectious Disease
and Molecular Medicine at the University of Cape Town (UCT)
for processing and storage. PK samples will be centrifuged
within an hour of being taken at 1500 x g at room tempera-
ture for 10 minutes, the plasma aliquoted into cryovial tubes,
stored at -80°C and transported to UCT Clinical Pharmacology
laboratory for storage and processing.

Urine

Bedside pregnancy testing will be done on urine at screen-
ing. Urine will be sent to chemistry laboratories for osmolal-
ity and electrolyte testing in the context of hyponatraemia at
the discretion of the investigator. Further urine will be collected
for biobank storage.

Cerebrospinal fluid analysis

CSF will be obtained via lumbar puncture at Days 3 and 28,
in accordance with a detailed SOP. CSF collected for diag-
nosis in routine care (baseline) will be retrieved where pos-
sible. Routine microbiology, cell count, and biochemistry will
be done in NHLS laboratory according to local SOPs. Samples
for non-clinical testing (RNA sequencing, metabolomic and
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proteomic analysis and immunological assays) will be col-
lected and transported to the IDM at UCT for processing
and storage. CSF to determine drug concentrations for the PK
study will be frozen at -80 degrees immediately follow-
ing collection and transported to UCT Clinical Pharmacology
laboratory for storage and processing.

Magnetic resonance imaging (MRI)

MRI scans will be performed in all participants who can toler-
ate or access the investigation at baseline and day 56. A 3-Tesla
(3T) MRI scanner located at Groote Schuur Hospital will be
used for all imaging in the Cape Town area, whilst a 1.5T
scanner located at Livingstone Hospital will be used for
participants recruited in the Port Elizabeth Area. Gadolinium
enhanced imaging will be performed on participants with eGFR
< 30mL/min/1.73m?.

Image sequences will include the following:

¢ T1 weighted sequences with or without gadolinium
¢ T2 weighted sequences

» Diffusion weighted images (DWI)

* Susceptibility weighted images (SWI)

e T2 Fluid-attenuated inversion recovery (FLAIR)

e Point resolved spectroscopy (PRESS/MEGA-PRESS) to
estimate brain metabolite changes

Computed tomography (CT)

If participants are unable to tolerate or access MRI, CT will be
used as an alternative imaging method at the same time points
as stated for MRI. Participants with eGFR > 30 mL/min/1.73m?
will have contrast enhanced imaging. Pre- and post- contrast
sequences will be available for analysis. A standardised report-
ing form including positive and negative radiological findings
will be used.

Statistical considerations

Sample size

The total number of participants required for primary safety
analysis is 100. This encompasses:

Arm 1 - control - (standard-of-care): 40

Arm 2 - experimental - (standard-of care + high dose rifampicin
+ linezolid): 30

Arm 3 - experimental - (standard-of care + high dose rifampicin
+ linezolid + aspirin): 30

Sample size justification

This phase IIA trial will focus on evaluating adverse events
in the experimental arm relative to the standard of care arm.
Solicited treatment related AE (Table 1) plus deaths will
be evaluated, and the Data Safety Monitoring Board (DSMB)
will provide recommendations accordingly. The DSMB
will review all safety events and approve the ongoing
conduct of the trial. Analyses that will aid their decision-making
will be based on several sources:
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First, a test of proportions will compare the AE rates between
the standard-of-care arm and the experimental arms. Con-
cerns about a worse safety profile will be flagged using a
two-sided type I error rate of 0.1. Consider a scenario in which
there are 10 out of 20 AE in the standard-of-care arm and
14 out of 20 in the experimental arms. This corresponds to a
two- sided p-value of 0.053 using Boschloo’s test and would
be reason for the DSMB to consider stopping the trial.

Similarly, a Bayesian posterior probability (with an uninforma-
tive prior) of the probability that the AE rate in the experi-
mental arm is worse than that in the control arm. This will pro-
vide an additional means of interpreting the relative results.
If this probability is high, the DSMB may recommend stopping
the study. For example, in the 10/20 and 14/20 scenario the
posterior probability that the experimental arm has a worse
rate of AEs is 94%. If the split was 10/20 versus 14/20, this
probability would be 89%. The DSMB will be unblinded to
safety data after every 15 patients recruited (5 per arm). At
each point, absence of a significant safety signal (as outlined
in the DSMB charter) will permit ongoing recruitment.

Although there is no power calculation to justify the pri-
mary outcome due to the complexity of multiple adverse
events of special interests, it was felt that recruitment of up to
100 participants will allow sufficient numbers to permit cal-
culations as detailed above and in doing so reveal a signal in
terms of the safety of use of the three investigational prod-
ucts. Further detail is provided in the statistical analysis plan
included as extended data*.

Statistical analysis plan

Primary analysis of primary endpoint. The primary analy-
sis will be performed in the modified intent-to-treat population
(those who receive any dose of the study drug). An accompany-
ing sensitivity analysis will be performed in the per-protocol
population (those who completed treatment as specified in
the protocol). The primary endpoint, occurrence of solicited
treatment related adverse events (AESI) or death will be
summarised as x/n (%) (number of individuals experiencing
any AESI/number of individuals in each group) for each arm.
Two sided 95% Wilson confidence intervals for risk differ-
ences comparing each of the two investigational arms to the
control arm will be reported for descriptive purposes. Fish-
er’s exact test will be used to make the same comparisons and
accompanying two-sided p-values and 95% confidence intervals
for the odds ratio will be reported.

Secondary analyses of primary endpoint. A time to event
analysis will be performed on time to worst grade (in each
individual) AESI or death. Kaplan-Meier curves will summa-
rize the time to worst grade by arm, and comparisons between
each investigational arm against the control arm will be made
using the log-rank test.

Further statistical analysis plans are detailed in the statisti-
cal analysis plan for LASER-TBM co-authored and authorised
by the trial statistician (JL) (see data repository) including the
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planned analysis for the primary, secondary endpoints and and
PK endpoints. All analysis will be performed in R (version 4.04)
and GraphPad Prism (version 9 for macOS)) software.

Adverse events

Assessment of AE

Study participants will be monitored and assessed for new AE
at all scheduled study visits (as shown in Table 4). At each visit
trial staff will also assess the evolution and outcome of pre-
viously recorded AE. Safety monitoring of the study will be
performed by a DSMB as described below.

Severity of AE

All AE will be assessed for severity by study clinical inves-
tigators and graded as per the Division of AIDS (DAIDS)
criteria®®. Each AE will be assigned a grade 1 to 5. For events
not included in the protocol-defined grading systems, the
following general definitions from grades 1 to 4 will be applied
to classify event severity:

Changes in the severity of an AE should be documented to
allow an assessment of the duration of the event at each level
of intensity to be performed. AE characterised as intermittent
require documentation of onset and duration of each episode.

Solicited treatment related AE

Table 1 lists AE of special interest which are considered ‘solic-
ited treatment related AE’ and therefore comprise primary
safety endpoints of this study. These AE are reported regard-
less of causal relationship to study drugs. For each AE there
is a specific objective measure incorporating the DAIDS grad-
ing criteria and other parameters of clinical significance. The
management of each AE is summarised.

Management of adverse events

Treatment must be discontinued for safety reasons if any
clinical AE, laboratory abnormality, intercurrent illness, or
other medical condition or situation occurs such that contin-
ued exposure to treatment would not be in the best interest of
the participant. Management of solicited treatment related AE
is summarised in Table 1; detailed guidance for management
of AE is provided in the manual of operating procedures.

Safety monitoring

Safety oversight

Safety oversight will be under the direction of an independent
DSMB. Comprised of independent internationally-recognised
HIV-TB researchers and an independent statistician, the DSMB
will meet after each 15 participants enrolled. The DSMB
may also decide to convene an unscheduled review if war-
ranted by safety or data quality concerns. The data for review
will be prepared by an independent statistician.

The task of the DSMB will thus be to review study recruit-
ment, data quality and trial drug safety and advise the sponsor
of major safety issues and data quality issues. The DSMB may
advise that trial enrolment should be paused or stopped entirely
based on the decisions regarding the frequency and severity of
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solicited treatment related AE as outlined in Table 1 (‘Solicited
Treatment Related Adverse Events’).

Pausing and stopping rules

Halting rules for safety reasons will be detailed in the DSMB
charter. In the event of serious safety concerns, the DSMB chair
will consult the full DSMB by email or teleconference. Pend-
ing the DSMB response, the chair may use his/her discretion to
recommend one or more if the following: Halt in study (arm)
enrolment; halt in study (arm) dosing; provision of additional
intervention; no action. After review, the DSMB will issue a
recommendation to the trial steering committee to continue,
modify (one or more arms) or terminate the trial.

Data access and handling

Source documents

Source data are original records of clinical findings, observa-
tions, or other activities necessary for the evaluation of the
trial. Examples of these original documents and data records
include, but are not limited to: hospital records, laboratory
reports, and radiological images. Case report forms (CRF) may
also be acceptable source documents. A complete list of source
documents will be created prior to trial initiation.

The following individuals and groups will have access to
study records:

- Members of the study team
- Relevant institutional review board (IRB)

- Regulatory agencies (South African Health Products Regulatory
Authority - SAHPRA)

- Study Monitor

All site staff, the sponsor, and any sponsor representatives
will preserve the confidentiality of all participants tak-
ing part in the study in accordance with ICH GCP, applica-
ble South African national and local regulations and (to the
extent applicable) the U.S. Health Insurance Portability and
Accountability Act of 1996 (HIPAA). Subject to the require-
ment for source data verification by the study personnel by
reference to the participant’s notes confidentiality of all par-
ticipant identities will be maintained. Only participant study
number and initials will be used on the CRF and in all study
correspondence, as permitted. No material bearing a partici-
pant’s name will be kept on file by the sponsor. The written
informed consent will contain a clause granting permission
for review of the participants’ source data.

Data collection, management and storage

Procedures to ensure data quality will be detailed in a data man-
agement plan. Data will be collected and captured onto hard-
copy CRF on site and then entered into an electronic database.
Clinical data will be entered onto paper CRF directly from
the source documents on site. CRF will be cross-checked for
accuracy, authenticity and completeness at the site by study
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staff; checks for consistency will be implemented at the data
entry level on site and centrally after data entry.

The data will be managed and stored using a GCP-compliant
web-based REDCap® database custom-designed for the study.
The REDCap® data entry and user permission structures pro-
vide auditing trails in line with international requirements.
Access to the database is password controlled and will be lim-
ited to delegated trial staff with data entry and data management
responsibilities.

Publication of research findings

The definition of publication for this purpose is any public
presentation of the data emerging from this study. All unpub-
lished information given to the investigator by the sponsor shall
not be published or disclosed to a third party other than to the
responsible IRB, within the understanding of the confidenti-
ality of their nature, without the prior written consent of the
Sponsor. Results of this research will be submitted for pub-
lication as soon as feasible upon completion of the study in
the form of a joint publication(s) between the sponsor and
investigator(s), including site clinical and laboratory investigators,
as appropriate

Trial committees

A trial management group (TMG) responsible for the day-
to-day management of the trial at the UCT CRC includes;
National Trial Coordinator (Ms Mpumi Maxebengula), Lead
Clinician (Dr Angharad Davis), Research Medical Officers
(Dr Cari Stek, Dr Remy Daroowala, Dr Marise Bremer, Dr
Stephani Botha, Dr Saalika Aziz), Project Manager (Ms Rene
Goliath), Pharmacists (Ms Sonya Koekemoer, Mr Yakub
Kadernani). The group will communicate weekly to discuss trial
progress.

The trial steering commitee (TSC) is composed of Professor
Guy Thwaites (chair, Infectious Disease Physician, University
of Oxford), Professor Graeme Meintjes (site principal investi-
gator), Dr Sean Wasserman (site principal investigator), Dr John
Black (site principal investigator), Professor Robert J Wilkinson
(National Principal Investigator) and Dr Angharad Davis
(lead investigator). The role of the TSC is to provide overall
supervision for the trial and provide advice through its inde-
pendent chair. The ultimate decision for the continuation of the
trial lies with the TSC.

The Data Safety and Managament Board (DSMB) is composed
of Professor David Lalloo (chair, Director of the Liverpool
School for Tropical Medicine and a Professor of Tropical
Medicine), Dr David Meya (Infectious Diseases -clinician,
Senior Lecturer at the College of Health Sciences at Makerere
University and Adjunct Associate Professor in the Division of
Infectious Diseases and International Medicine at the University
of Minnesota), Dr Evelyne Kestelyn (Head of the Clinical
Trials Unit at the Centre for Tropical Medicine and Global
Health, University of Oxford), Dr Maryline Bonnet (Medical
Epidemiologist Institute of Research for Development and
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Epicentre), Dr Angela Crook, (Trial Statistician). The role of
the DSMB is to protect and serve LASER-TBM trial patients
and to assist and advise the Principal Investigators, so as to
protect the validity and credibility of the trial.

Ethics

The trial has ethics approval from the University of Cape
Town Human Research Ethics Committee (293/2018), Walter
Sisulu University Human Research Committee (Ref 012/2019)
and the South African Health Products Regulatory Authority
(reference number 20180622). The trial is registered on the
South African National Clinical Trials Register (DOH-27-
0319-6230) and Pan African National Clinical Trials Register
(PACTR201902921101705).

Trial sponsor
University of Cape Town (Clinical Research Centre)

Delva Shamley

L51 Old Main Building
Groote Schuur Hospital
Observatory, Cape Town
Tel: 021 650 1975

Email: delva.shamley @uct.ac.za

Study recruitment sites

Cape town

Groote Schuur Hospital, Main Road, Observatory,
Town, 7925, Republic of South Africa

Cape

Mitchells Plain Hospital, 8 A Z Berman Drive, Lentegeur,
Cape Town, 7786, Republic of South Africa

New Somerset Hospital, Bay Court, Portswood Road, Green
Point, Cape Town, 8001, Republic of South Africa

Port Elizabeth
Livingstone  Hospital,  Standford  Road,
Elizabeth, 6020, Republic of South Africa

Korsten,  Port

Version control
Submitted version of the protocol: V6 (dated 11 May 2020).
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Protocol amendment policy

Any change to the protocol will be affected by means of a
protocol amendment. The PI, HREC, and sponsor must agree
on all amendments. No amendment will be implemented until
approved by the relevant authorities and signed by all required
parties. Exceptions to this are when the PI considers that
the participant’s safety is compromised. No deviations from
or changes to the protocol should be initiated without prior
written approval from the IRB and regulatory authority. The
PI, or designated site staff, is responsible for documenting
and explaining any deviations from the protocol. Protocol
deviations must be sent to the Sponsor and IRB in accordance
with standard procedures.

Study status
To date the study has enrolled 52 participants.

Data availability
Underlying data
No data are associated with this article.

Extended data
Figshare: SPIRIT Checklist and Statistical Analysis
https://doi.org/10.6084/m9.figshare. 1450856 1.

Plan.

Reporting guidelines

Figshare: SPIRIT checklist for ‘Study protocol for: Aa
phase 2A trial of the safety and tolerability of increased dose
rifampicin and adjunctive linezolid, with or without aspirin, for
HIV-associated tuberculous meningitis [LASER-TBM]’. https:/
doi.org/10.6084/m9.figshare.145085613.

Data are available under the terms of the Creative Commons
Attribution 4.0 International license (CC-BY 4.0).

Acknowledgements

We would like to acknowledge the important contributions
of all doctors, nurses and patients who will make the trial a
success. We would like to thank UCT CRC administrative
staff for their help in study set up. Most importantly we would
like to thank the participants and carers for their time and
willingness to participate in the study.

1. Marais S, Pepper D), Schutz C, et al.: Presentation and outcome of
tuberculous meningitis in a high HIV prevalence setting. PLoS One. 2011;
6(5): 20077.
PubMed Abstract | Publisher Full Text | Free Full Text

2. Blanc FX, Sok T, Laureillard D, et al.: Earlier versus later start of antiretroviral
therapy in HIV-infected adults with tuberculosis. N Engl / Med. 2011; 365(16):
1471-81.
PubMed Abstract | Publisher Full Text | Free Full Text

3. Torok ME, Yen NTB, Chau TTH, et al.: Timing of initiation of antiretroviral
therapy in human immunodeficiency virus (HIV)-associated tuberculous

meningitis. Clin Infect Dis. 2011; 52(11): 1374-83.
PubMed Abstract | Publisher Full Text | Free Full Text

4. Marais S, Meintjes G, Pepper D), et al.: Frequency, severity, and prediction of
tuberculous meningitis immune reconstitution inflammatory syndrome.
Clin Infect Dis. 2013; 56(3): 450-60.
PubMed Abstract | Publisher Full Text | Free Full Text

5. Thwaites GE, Nguyen DB, Nguyen HD, et al.: Dexamethasone for the
treatment of tuberculous meningitis in adolescents and adults. N Eng/ /
Med. 2004; 351(17): 1741-51.
PubMed Abstract | Publisher Full Text

Page 17 of 23


mailto:delva.shamley@uct.ac.za
https://doi.org/10.6084/m9.figshare.14508561
https://doi.org/10.6084/m9.figshare.14508561
https://doi.org/10.6084/m9.figshare.14508561
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
http://www.ncbi.nlm.nih.gov/pubmed/21625509
http://dx.doi.org/10.1371/journal.pone.0020077
http://www.ncbi.nlm.nih.gov/pmc/articles/3098272
http://www.ncbi.nlm.nih.gov/pubmed/22010913
http://dx.doi.org/10.1056/NEJMoa1013911
http://www.ncbi.nlm.nih.gov/pmc/articles/4879711
http://www.ncbi.nlm.nih.gov/pubmed/21596680
http://dx.doi.org/10.1093/cid/cir230
http://www.ncbi.nlm.nih.gov/pmc/articles/4340579
http://www.ncbi.nlm.nih.gov/pubmed/23097584
http://dx.doi.org/10.1093/cid/cis899
http://www.ncbi.nlm.nih.gov/pmc/articles/3540040
http://www.ncbi.nlm.nih.gov/pubmed/15496623
http://dx.doi.org/10.1056/NEJMoa040573

20.

21.

22.

23.

24.

25.

26.

27.

Sotgiu G, Centis R, D’Ambrosio L, et al.: Efficacy, safety and tolerability of
linezolid containing regimens in treating MDR-TB and XDR-TB: systematic
review and meta-analysis. Eur Respir J. 2012; 40(6): 1430-42.

PubMed Abstract | Publisher Full Text

Schecter GF, Scott C, True L, et al.: Linezolid in the treatment of multidrug-
resistant tuberculosis. Clin Infect Dis. 2010; 50(1): 49-55.
PubMed Abstract | Publisher Full Text

Migliori GB, Eker B, Richardson MD, et al.: A retrospective TBNET assessment
of linezolid safety, tolerability and efficacy in multidrug-resistant
tuberculosis. Eur Respir J. 2009; 34(2): 387-93.

PubMed Abstract | Publisher Full Text

Anger HA, Dworkin F, Sharma S, et al.: Linezolid use for treatment of
multidrug-resistant and extensively drug-resistant tuberculosis, New York
City, 2000-06. / Antimicrob Chemother. 2010; 65(4): 775-83.

PubMed Abstract | Publisher Full Text

Lee M, Lee , Carroll MW, et al.: Linezolid for treatment of chronic extensively
drug-resistant tuberculosis. N Engl / Med. 2012; 367(16): 1508-18.
PubMed Abstract | Publisher Full Text | Free Full Text

Singla R, Caminero JA, Jaiswal A, et al.: Linezolid: an effective, safe and cheap
drug for patients failing multidrug-resistant tuberculosis treatment in
India. Eur Respir J. 2012; 39(4): 956-62.

PubMed Abstract | Publisher Full Text

Nau R, Sorgel F, Eiffert H: Penetration of drugs through the blood-
cerebrospinal fluid/blood-brain barrier for treatment of central nervous
system infections. Clin Microbiol Rev. 2010; 23(4): 858-83.

PubMed Abstract | Publisher Full Text | Free Full Text

Li H, Lu}J, Liu}, et al.: Linezolid is Associated with Improved Early Outcomes
of Childhood Tuberculous Meningitis. Pediatr Infect Dis J. 2016; 35(6): 607-10.
PubMed Abstract | Publisher Full Text

Sun F, Ruan Q, Wang J, et al.: Linezolid manifests a rapid and dramatic
therapeutic effect for patients with life-threatening tuberculous
meningitis. Antimicrob Agents Chemother. 2014; 58(10): 6297-301.

PubMed Abstract | Publisher Full Text | Free Full Text

Zhang X, Falagas ME, Vardakas KZ, et al.: Systematic review and meta-
analysis of the efficacy and safety of therapy with linezolid containing
regimens in the treatment of multidrug-resistant and extensively drug-
resistant tuberculosis. / Thorac Dis. 2015; 7(4): 603-15.

PubMed Abstract | Publisher Full Text | Free Full Text

Ahuja SD, Ashkin D, Avendano M, et al.: Multidrug resistant pulmonary
tuberculosis treatment regimens and patient outcomes: an individual
patient data meta-analysis of 9,153 patients. PLoS Med. 2012; 9(8): e1001300.
PubMed Abstract | Publisher Full Text | Free Full Text

Conradie F, Diacon AH, Ngubane N, et al.: Treatment of Highly Drug-Resistant
Pulmonary Tuberculosis. N Engl | Med. 2020; 382(10): 893-902.

PubMed Abstract | Publisher Full Text | Free Full Text

Bousser MG: Antithrombotic agents in the prevention of ischemic stroke.
Cerebrovasc Dis. 2009; 27 Suppl 3: 12-9.
PubMed Abstract | Publisher Full Text

Hovens MM, Snoep JD, Groeneveld Y, et al.: Effects of aspirin on serum C-
reactive protein and interleukin-6 levels in patients with type 2 diabetes
without cardiovascular disease: a randomized placebo-controlled
crossover trial. Diabetes Obes Metab. 2008; 10(8): 668-74.

PubMed Abstract | Publisher Full Text

Misra UK, Kalita J, Nair PP: Role of aspirin in tuberculous meningitis: a
randomized open label placebo controlled trial. / Neurol Sci. 2010; 293(1-2):
12-7.

PubMed Abstract | Publisher Full Text

Schoeman JF, van Rensburg AJ, Laubscher JA, et al.: The role of aspirin in
childhood tuberculous meningitis. / Child Neurol. 2011; 26(8): 956-62.
PubMed Abstract | Publisher Full Text

Mai NT, Dobbs N, Phu NH, et al.: A randomised double blind placebo
controlled phase 2 trial of adjunctive aspirin for tuberculous meningitis in
HIV-uninfected adults. Elife. 2018; 7: e33478.

PubMed Abstract | Publisher Full Text | Free Full Text

Donald PR: Cerebrospinal fluid concentrations of antituberculosis agents in
adults and children. Tuberculosis (Edinb). 2010; 90(5): 279-92.

PubMed Abstract | Publisher Full Text

van Ingen J, Aarnoutse RE, Donald PR, et al.: Why Do We Use 600 mg of
Rifampicin in Tuberculosis Treatment? Clin Infect Dis. 2011; 52(9): e194-9.
PubMed Abstract | Publisher Full Text

Heemskerk AD, Bang ND, Mai NTH, et al.: Intensified Antituberculosis
Therapy in Adults with Tuberculous Meningitis. N Engl | Med. 2016; 374(2):
124-34.

PubMed Abstract | Publisher Full Text

van Toorn R, Schaaf HS, Laubscher JA, et al.: Short intensified treatment in
children with drug-susceptible tuberculous meningitis. Pediatr Infect Dis J.
2014; 33(3): 248-52.

PubMed Abstract | Publisher Full Text

Ruslami R, Ganiem AR, Dian S, et al.: Intensified regimen containing
rifampicin and moxifloxacin for tuberculous meningitis: an open-label,
randomised controlled phase 2 trial. Lancet Infect Dis. 2013; 13(1): 27-35.
PubMed Abstract | Publisher Full Text

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45,

46.

47.

48.

49.

Wellcome Open Research 2021, 6:136 Last updated: 15 JUL 2021

Boeree M), Diacon AH, Dawson R, et al.: A dose-ranging trial to optimize the
dose of rifampin in the treatment of tuberculosis. Am J Respir Crit Care Med.
2015; 191(9): 1058-65.

PubMed Abstract | Publisher Full Text

Boeree M), Heinrich N, Aarnoutse R, et al.: High-dose rifampicin,
moxifloxacin, and SQ109 for treating tuberculosis: a multi-arm, multi-
stage randomised controlled trial. Lancet Infect Dis. 2017; 17(1): 39-49.
PubMed Abstract | Publisher Full Text | Free Full Text

Aarnoutse RE, Kibiki GS, Reither K, et al.: Pharmacokinetics, Tolerability, and
Bacteriological Response of Rifampin Administered at 600, 900, and 1,200
Milligrams Daily in Patients with Pulmonary Tuberculosis. Antimicrob Agents
Chemother. 2017; 61(11): e01054-17.

PubMed Abstract | Publisher Full Text | Free Full Text

de Steenwinkel JEM, Aarnoutse RE, de Knegt GJ, et al.: Optimization of the
rifampin dosage to improve the therapeutic efficacy in tuberculosis
treatment using a murine model. Am J Respir Crit Care Med. 2013; 187(10):
1127-34.

PubMed Abstract | Publisher Full Text

Steingart KR, Jotblad S, Robsky K, et al.: Higher-dose rifampin for the
treatment of pulmonary tuberculosis: a systematic review. IntJ Tuberc Lung
Dis. 2011; 15(3): 305-16.

PubMed Abstract

Ruslami R, Ganiem AR, Aarnoutse RE, et al.: Rifampicin and moxifloxacin for
tuberculous meningitis--authors’ reply. Lancet Infect Dis. 2013; 13(7): 570.
PubMed Abstract | Publisher Full Text

Davis A: SPIRIT Checklist and Statistical Analysis Plan. figshare. Online
resource. 2021.
http://www.doi.org/10.6084/m9.figshare.14508561.v1

Meintjes G, Lawn SD, Scano F, et al.: Tuberculosis-associated immune
reconstitution inflammatory syndrome: case definitions for use in
resource-limited settings. Lancet Infect Dis. 2008; 8(8): 516-23.

PubMed Abstract | Publisher Full Text | Free Full Text

Marais S, Thwaites G, Schoeman JF, et al.: Tuberculous meningitis: a uniform
case definition for use in clinical research. Lancet Infect Dis. 2010; 10(11):
803-12.

PubMed Abstract | Publisher Full Text

Services, D.0.A.N.I.o.A.a.I.D.N.I.o.H.U.D.o.H.a.H: Division of AIDS (DAIDS) Table
for Grading the Severity of Adult and Pediatric Adverse Events. Corrected
Version 2.1. 2017.

Reference Source

Nahid P, Dorman SE, Alipanah N, et al.: Official American Thoracic Society/
Centers for Disease Control and Prevention/Infectious Diseases Society
of America Clinical Practice Guidelines: Treatment of Drug-Susceptible
Tuberculosis. Clin Infect Dis. 2016; 63(7): e147-e195.

PubMed Abstract | Publisher Full Text | Free Full Text

Wasserman S, Davis A, Stek C, et al.: Plasma pharmacokinetics of

high dose oral versus intravenous rifampicin in patients with
tuberculous meningitis: a randomized controlled trial. medRxiv. 2021;
2021.02.11.21250624.

Publisher Full Text

Torok ME, Yen NTB, Chau TTH, et al.: Timing of initiation of antiretroviral
therapy in human immunodeficiency virus (HIV)--associated tuberculous
meningitis. Clin Infect Dis. 2011; 52(11): 1374-83.

PubMed Abstract | Publisher Full Text | Free Full Text

Gulnthard HF, Saag MS, Benson CA, et al.: Antiretroviral Drugs for Treatment
and Prevention of HIV Infection in Adults: 2016 Recommendations of the
International Antiviral Society-USA Panel. JAMA. 2016; 316(2): 191-210.
PubMed Abstract | Publisher Full Text | Free Full Text

Meintjes G, Moorhouse MA, Carmona S, et al.: Adult antiretroviral therapy
guidelines 2017. South Afr | HIV Med. 2017; 18(1): a776.
PubMed Abstract | Publisher Full Text | Free Full Text

Mahase E: GSK recalls ranitidine products over potential carcinogen
contamination. BM/. 2019; 367: 15933.

PubMed Abstract | Publisher Full Text

Health SADo: National Tuberculosis Management Guidelines 2014.
Reference Source

McArthur JH: The reliability and validity of the subjective peripheral
neuropathy screen. J Assoc Nurses AIDS Care. 1998; 9(4): 84-94.
PubMed Abstract | Publisher Full Text

Cornblath DR, Chaudhry V, Carter K, et al.: Total neuropathy score: validation
and reliability study. Neurology. 1999; 53(8): 1660-4.

PubMed Abstract | Publisher Full Text

Evans SR, Clifford DB, Kitch DW, et al.: Simplification of the research
diagnosis of HIV-associated sensory neuropathy. HIV Clin Trials. 2008; 9(6):
434-9.

PubMed Abstract | Publisher Full Text | Free Full Text

Robinson-Papp J, Gonzalez-Duarte A, Simpson DM, et al.: The roles of ethnicity
and antiretrovirals in HIV-associated polyneuropathy: a pilot study. / Acquir
Immune Defic Syndr. 2009; 51(5): 569-73.

PubMed Abstract | Publisher Full Text | Free Full Text

Maritz J, Benatar M, Dave JA, et al.: HIV neuropathy in South Africans:
frequency, characteristics, and risk factors. Muscle Nerve. 2010; 41(5):

Page 18 of 23


http://www.ncbi.nlm.nih.gov/pubmed/22496332
http://dx.doi.org/10.1183/09031936.00022912
http://www.ncbi.nlm.nih.gov/pubmed/19947856
http://dx.doi.org/10.1086/648675
http://www.ncbi.nlm.nih.gov/pubmed/19282348
http://dx.doi.org/10.1183/09031936.00009509
http://www.ncbi.nlm.nih.gov/pubmed/20150181
http://dx.doi.org/10.1093/jac/dkq017
http://www.ncbi.nlm.nih.gov/pubmed/23075177
http://dx.doi.org/10.1056/NEJMoa1201964
http://www.ncbi.nlm.nih.gov/pmc/articles/3814175
http://www.ncbi.nlm.nih.gov/pubmed/21965225
http://dx.doi.org/10.1183/09031936.00076811
http://www.ncbi.nlm.nih.gov/pubmed/20930076
http://dx.doi.org/10.1128/CMR.00007-10
http://www.ncbi.nlm.nih.gov/pmc/articles/2952976
http://www.ncbi.nlm.nih.gov/pubmed/26901441
http://dx.doi.org/10.1097/INF.0000000000001114
http://www.ncbi.nlm.nih.gov/pubmed/25092692
http://dx.doi.org/10.1128/AAC.02784-14
http://www.ncbi.nlm.nih.gov/pmc/articles/4187991
http://www.ncbi.nlm.nih.gov/pubmed/25973226
http://dx.doi.org/10.3978/j.issn.2072-1439.2015.03.10
http://www.ncbi.nlm.nih.gov/pmc/articles/4419320
http://www.ncbi.nlm.nih.gov/pubmed/22952439
http://dx.doi.org/10.1371/journal.pmed.1001300
http://www.ncbi.nlm.nih.gov/pmc/articles/3429397
http://www.ncbi.nlm.nih.gov/pubmed/32130813
http://dx.doi.org/10.1056/NEJMoa1901814
http://www.ncbi.nlm.nih.gov/pmc/articles/6955640
http://www.ncbi.nlm.nih.gov/pubmed/19439936
http://dx.doi.org/10.1159/000209261
http://www.ncbi.nlm.nih.gov/pubmed/18034847
http://dx.doi.org/10.1111/j.1463-1326.2007.00794.x
http://www.ncbi.nlm.nih.gov/pubmed/20421121
http://dx.doi.org/10.1016/j.jns.2010.03.025
http://www.ncbi.nlm.nih.gov/pubmed/21628697
http://dx.doi.org/10.1177/0883073811398132
http://www.ncbi.nlm.nih.gov/pubmed/29482717
http://dx.doi.org/10.7554/eLife.33478
http://www.ncbi.nlm.nih.gov/pmc/articles/5862527
http://www.ncbi.nlm.nih.gov/pubmed/20709598
http://dx.doi.org/10.1016/j.tube.2010.07.002
http://www.ncbi.nlm.nih.gov/pubmed/21467012
http://dx.doi.org/10.1093/cid/cir184
http://www.ncbi.nlm.nih.gov/pubmed/26760084
http://dx.doi.org/10.1056/NEJMoa1507062
http://www.ncbi.nlm.nih.gov/pubmed/24168978
http://dx.doi.org/10.1097/INF.0000000000000065
http://www.ncbi.nlm.nih.gov/pubmed/23103177
http://dx.doi.org/10.1016/S1473-3099(12)70264-5
http://www.ncbi.nlm.nih.gov/pubmed/25654354
http://dx.doi.org/10.1164/rccm.201407-1264OC
http://www.ncbi.nlm.nih.gov/pubmed/28100438
http://dx.doi.org/10.1016/S1473-3099(16)30274-2
http://www.ncbi.nlm.nih.gov/pmc/articles/5159618
http://www.ncbi.nlm.nih.gov/pubmed/28827417
http://dx.doi.org/10.1128/AAC.01054-17
http://www.ncbi.nlm.nih.gov/pmc/articles/5655063
http://www.ncbi.nlm.nih.gov/pubmed/23525933
http://dx.doi.org/10.1164/rccm.201207-1210OC
http://www.ncbi.nlm.nih.gov/pubmed/21333096
http://www.ncbi.nlm.nih.gov/pubmed/23809224
http://dx.doi.org/10.1016/S1473-3099(13)70156-7
http://www.doi.org/10.6084/m9.figshare.14508561.v1
http://www.ncbi.nlm.nih.gov/pubmed/18652998
http://dx.doi.org/10.1016/S1473-3099(08)70184-1
http://www.ncbi.nlm.nih.gov/pmc/articles/2804035
http://www.ncbi.nlm.nih.gov/pubmed/20822958
http://dx.doi.org/10.1016/S1473-3099(10)70138-9
https://rsc.niaid.nih.gov/sites/default/files/daidsgradingcorrectedv21.pdf
http://www.ncbi.nlm.nih.gov/pubmed/27516382
http://dx.doi.org/10.1093/cid/ciw376
http://www.ncbi.nlm.nih.gov/pmc/articles/6590850
http://dx.doi.org/10.1101/2021.02.11.21250624
http://www.ncbi.nlm.nih.gov/pubmed/21596680
http://dx.doi.org/10.1093/cid/cir230
http://www.ncbi.nlm.nih.gov/pmc/articles/4340579
http://www.ncbi.nlm.nih.gov/pubmed/27404187
http://dx.doi.org/10.1001/jama.2016.8900
http://www.ncbi.nlm.nih.gov/pmc/articles/5012643
http://www.ncbi.nlm.nih.gov/pubmed/29568644
http://dx.doi.org/10.4102/sajhivmed.v18i1.776
http://www.ncbi.nlm.nih.gov/pmc/articles/5843236
http://www.ncbi.nlm.nih.gov/pubmed/31594762
http://dx.doi.org/10.1136/bmj.l5933
https://tbsouthafrica.org.za/resources/national-tb-management-guidelines-2014
http://www.ncbi.nlm.nih.gov/pubmed/9658364
http://dx.doi.org/10.1016/S1055-3290(98)80048-4
http://www.ncbi.nlm.nih.gov/pubmed/10563609
http://dx.doi.org/10.1212/wnl.53.8.1660
http://www.ncbi.nlm.nih.gov/pubmed/19203909
http://dx.doi.org/10.1310/hct0906-434
http://www.ncbi.nlm.nih.gov/pmc/articles/2684847
http://www.ncbi.nlm.nih.gov/pubmed/19521250
http://dx.doi.org/10.1097/QAI.0b013e3181adcefa
http://www.ncbi.nlm.nih.gov/pmc/articles/2792902

50.

51.

52.

53.

54.

599-606.
PubMed Abstract | Publisher Full Text

Bastien CH, Valliéres A, Morin CM: Validation of the Insomnia Severity Index
as an outcome measure for insomnia research. Sleep Med. 2001; 2(4):
297-307.

PubMed Abstract | Publisher Full Text

Hoffmann C, Welz T, Sabranski M, et al.: Higher rates of neuropsychiatric
adverse events leading to dolutegravir discontinuation in women and
older patients. HIV Med. 2017; 18(1): 56-63.

PubMed Abstract | Publisher Full Text

Nasreddine ZS, Phillips NA, Bédirian V, et al.: The Montreal Cognitive
Assessment, MoCA: a brief screening tool for mild cognitive impairment. /
Am Geriatr Soc. 2005; 53(4): 695-9.

PubMed Abstract | Publisher Full Text

Robbins RN, Joska JA, Thomas KGF, et al.: Exploring the utility of the Montreal
Cognitive Assessment to detect HIV-associated neurocognitive disorder:
the challenge and need for culturally valid screening tests in South Africa.
Clin Neuropsychol. 2013; 27(3): 437-54.

PubMed Abstract | Publisher Full Text | Free Full Text

Rankin J: Cerebral vascular accidents in patients over the age of 60. II.
Prognosis. Scott Med J. 1957; 2(5): 200-15.

PubMed Abstract | Publisher Full Text

55.

56.

57.

58.

59.

60.

Wellcome Open Research 2021, 6:136 Last updated: 15 JUL 2021

van Swieten JC, Koudstaal PJ, Visser MC, et al.: Interobserver agreement for
the assessment of handicap in stroke patients. Stroke. 1988; 19(5): 604-7.
PubMed Abstract | Publisher Full Text

Saver JL, Filip B, Hamilton S, et al.: Improving the reliability of stroke
disability grading in clinical trials and clinical practice: the Rankin Focused
Assessment (RFA). Stroke. 2010; 41(5): 992-5.

PubMed Abstract | Publisher Full Text | Free Full Text

Chelune GJ, Heaton RK, Lehman RA: Advances in clinical neuropsychology.
US: Springer. 1986; 95-126.

Publisher Full Text

Lawton MP, Brody EM: Assessment of older people: self-maintaining and
instrumental activities of daily living. Gerontologist. 1969; 9(3): 179-86.
PubMed Abstract

Joska JA, Gouse H, Paul RH, et al.: Does highly active antiretroviral therapy
improve neurocognitive function? A systematic review. / Neurovirol. 2010;
16(2): 101-14.

PubMed Abstract | Publisher Full Text

U.S. Department of Health and Human Services, N.L.o.H., National Institute of
Allergy and Infectious Diseases, Division of AIDS: Division of AIDS (DAIDS)
Table for Grading the Severity of Adult and Pediatric Adverse Events.
Corrected Version 2.1. 2017.

Reference Source

Page 19 of 23


http://www.ncbi.nlm.nih.gov/pubmed/20229576
http://dx.doi.org/10.1002/mus.21535
http://www.ncbi.nlm.nih.gov/pubmed/11438246
http://dx.doi.org/10.1016/s1389-9457(00)00065-4
http://www.ncbi.nlm.nih.gov/pubmed/27860104
http://dx.doi.org/10.1111/hiv.12468
http://www.ncbi.nlm.nih.gov/pubmed/15817019
http://dx.doi.org/10.1111/j.1532-5415.2005.53221.x
http://www.ncbi.nlm.nih.gov/pubmed/23336183
http://dx.doi.org/10.1080/13854046.2012.759627
http://www.ncbi.nlm.nih.gov/pmc/articles/3631431
http://www.ncbi.nlm.nih.gov/pubmed/13432835
http://dx.doi.org/10.1177/003693305700200504
http://www.ncbi.nlm.nih.gov/pubmed/3363593
http://dx.doi.org/10.1161/01.str.19.5.604
http://www.ncbi.nlm.nih.gov/pubmed/20360551
http://dx.doi.org/10.1161/STROKEAHA.109.571364
http://www.ncbi.nlm.nih.gov/pmc/articles/2930146
http://dx.doi.org/10.1007/978-1-4613-2211-5
http://www.ncbi.nlm.nih.gov/pubmed/5349366
http://www.ncbi.nlm.nih.gov/pubmed/20345318
http://dx.doi.org/10.3109/13550281003682513
https://rsc.niaid.nih.gov/sites/default/files/daidsgradingcorrectedv21.pdf

Wellcome Open Research Wellcome Open Research 2021, 6:136 Last updated: 15 JUL 2021

Open Peer Review

Current Peer Review Status: ¢

Reviewer Report 15 July 2021

https://doi.org/10.21956/wellcomeopenres.18512.r44173

© 2021 Ello F. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

v

Frederic Ello
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Médicales, Université Felix Houphouét-Boigny, Abidjan, Cote d'Ivoire

This is a clear and well-written protocol, for a new approach in TBM treatment. I think the aim of
the study and based on strong hypotheses. Details relating to the systematic review part are clear,
however I have a few changes, comments and suggestions for clarity.

1.

In the abstract Page 2:
a. please write “tuberculosis (TB)
b. replace in those co-infected with HIV-1 by in patients co-infected with HIV-1.

. Page 4: The reference does not mention the 1200 mg dose for 4 weeks. Please review the

reference and suggest the correct one. Especially as this is the strategy you are proposing.
One suggestion: Krzysztofiak, A., Bozzola, E., Lancella, L., Quondamcarlo, A., Gesualdo, F., &
Ugazio, A. G. (2010). Linezolid Therapy of Brain Abscess. The Pediatric Infectious Disease
Journal, 29(11), 1063-1064. doi: 10.1097/inf.0b013e3181f20ed5

. Please check reference 16, the information provided does not appear in the reference in

particular the data on Linezolid.

. Page 12: add a cross for the Day 180 column in the MOCA, IHDS, EQ5d5L row, to comply

with page 11 of the description in paragraph i).

. Page 13: Below the table, add the acronyms for INR, RNA and DNA.

. The study population consisted of all HIV-infected patients. This implies that they are either

already on antiretroviral therapy or will be receiving it. As rifampicin is a potent enzyme
inducer, it could cause a decrease in serum concentrations of ARVs (e.g. efavirenz or even
Lopinavir...). It might be interesting to also evaluate the interactions between high doses of
rifampicin, linezolid and ARVs.

. The process of obtaining consents is not clear, especially as patients with this disease may
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have impaired consciousness from the outset. Otherwise added in the inclusion criteria:
able to understand the content of informed consent and willing to sign the informed
consent.

8. Authors should clarify what they mean by each AE will be assigned a grade 1 to 5 using the
Division of AIDS (DAIDS) Table for Grading the Severity of Adult and Pediatric Adverse
Events. The latest version - corrected 2.1 July 2017, and preceding ones only include
adverse events graded to grade 1 as mild to grade 4 as life-threatening (4) but no grade 5
events.

9. It seems to me that the sample size has been calculated based on AE assumptions only,
whereas the primary endpoint includes AE and death. Could you please clarify your
methodological approach?
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Julie Huynh
Centre for Tropical Medicine, Oxford University Clinical Research Unit, Ho Chi Minh City, Vietnam

The article "Study protocol for a phase 2A trial of the safety and tolerability of increased dose
rifampicin and adjunctive linezolid, with or without aspirin for HIV-associated tuberculous
meningitis (LASER-TB)" is very well written. The study design is scientifically and ethically sound;
data generated should inform future TBM treatment clinical trials. I have a few minor questions
and comments to consider.

Page 4. Paragraph on Linezolid - The Li et al. study cited has important limitations which have not
been highlighted. Patient selection was not consistent and transparent and the study did not
report on the number of children with DR-TBM. It is therefore difficult to know if the advantage
from LNZ was from treating drug-resistant TBM or TBM in general. A brief discussion of these
limitations would elevate the importance of this trial in drug-susceptible TBM.

Paragraph on HD rifampicin - In reference to the Heemskerk et al study, reviewer thinks the
discussion would benefit from mentioning that although this trial did not find a mortality benefit
with oral RIF 15mg/kg, nested PK studies showed survival benefit were associated with INH
exposure (PMID: 31956998). Perhaps HD rifampicin is not the only drug we need to be increasing?

Page 5: secondary aim: .. 'incidence of IRIS in participants stating ART'. How do authors define IRIS
in the study?

Figure 3: Authors please clarify in the legend “sparse sampling will be performed at day 3 for
participants who decline intensive sampling or in whom this fails". Are these Sparse Pk samples in
addition to the day 28?

Figure 3: it is unclear whether patients undergoing intensive PK sampling will have 4 lumbar
punctures or that there are 4 timepoints at which a lumbar puncture can be performed? Figure 1
would suggest only 1 lumbar puncture. Please clarify.

Table 1: Solicited treatment related adverse events

Intracerebral haemorrhage: CT or MRI finding - Will this be performed acutely where there are
suggestive clinical/neurological signs/symptoms? In the absence of face-face clinic attendance,
have authors considered an alternative plan for collecting solicited treatment-related adverse
events which require a physical assessment (e.g peripheral neuropathy e.t.c)? Something to
consider in the current covid19 context.

Box 2: exclusion criteria:... more than 5 days of ATT: Why was 5 days selected?

Page 10: ..Re: gastroprotection with ranitidine. Was cimetidine, as an alternative to ranitidine,
considered. Unlike omeprazole, cimetidine does does not have drug-drug interactions with
rifampicin and could simplify PK/PD analysis?

Table 3A, 3B: it is unclear why the weight bands for oral and IV rifampicin should be different? IV
rifampicin 30-33, 34-37kg, whereas PO rifampicin a single weight band covers 30-37kg. If one of
the sub-study aims is 'to compare exposures between IV and oral RIF administration”, should
these weight bands be the same?
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Page 11 MBPNS and MTNS; are these clinical tools used widely in clinical practise at participating
hospitals? If not will standardised training be provided to study staff?

Page 11 measurements of neurocognitive function. Will assessors be blinded to drug allocation?

Table 4: BPNS and MTNS: is there a plan to screen for neuropathy at each study visit? The table
only suggests it is performed once at SCR. Haematology is missing 'X' in the table and there is an
inconsistency of study timepoints for Plasma sparse sampling. The table suggests it is performed
on Day 28 and Day 56 however this is different to information in figure 1.

Page 14 MRI
Will reporting of MRI be performed in real-time or research purposes only? If the latter, will
reporting be centralized, and blinded to treatment allocation?

Page 16 data access and handling. Will there be on-site monitoring, data validation and
assessment of adherence to ICP-GCP. Please include.

Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
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Are sufficient details of the methods provided to allow replication by others?
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Are the datasets clearly presented in a useable and accessible format?
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