s1dLIOSNUBIA JoyINy sispund DN 8doin3 ¢

s1dLosnuUep JoyIny sispund DN adoin3 ¢

Europe PMC Funders Group
Author Manuscript
N Engl J Med. Author manuscript; available in PMC 2022 March 14.

Published in final edited form as:
N Engl J Med. 2022 March 10; 386(10): 911-922. doi:10.1056/NEJM0a2104535.

Shorter treatment for non-severe tuberculosis in African and
Indian children

Anna Turkova, M.D.1, Genevieve H Wills, M.Sc.1, Eric Wobudeya, M.Med.2, Chishala
Chabala, M.Med.3, Megan Palmer, M.B.Ch.B., M.Med.#, Aarti Kinikar, M.D., M.R.C.P.%, Syed
Hissar, M.D., M.P.H.8, Louise Choo, Ph.D.1, Philippa Musoke, Ph.D.2, Veronica Mulenga,
M.Me.D., M.Sc.3, Vidya Mave, M.D., M.P.H. & T.M.%, Bency Joseph, M.B.B.S., M.P.H.5, Kirsten
LeBeau, M.Sc.1, Margaret J Thomason, Ph.D.1, Robert B Mboizi, M.Sc.2, Monica Kapasa,
M.Med.3, Marieke van der Zalm, Ph.D.4, Priyanka Raichur, M.B.B.S.5, Perumal Kannabiran
Bhavani, M.B.B.S., M.P.H.8, Helen Mcllleron, Ph.D.7, Anne-Marie Demers, M.D., F.R.C.P.C.4,
Rob Aarnouste, Ph.D.8, James Love-Koh, Ph.D.°, James A Seddon, Ph.D.#10, Steven B
Welch, F.R.C.P.H.11, Stephen M Graham, Ph.D.1213 Anneke Hesseling, Ph.D.4, Diana M
Gibb, M.B.Ch.B. M.D.1*, Angela M Crook, Ph.D.1", the SHINE Trial Team™

(WMRC Clinical Trials Unit at UCL, University College London, UK
(@Makerere University - John Hopkins University Research Collaboration, Kampala, Uganda
®University Teaching Hospital, Lusaka, Zambia

“@Desmond Tutu TB Centre, Department of Paediatrics and Child Health, Stellenbosch University,
South Africa

®)BJ Medical College, Pune, India

®)National Institute for Research in Tuberculosis, Chennai, India

("Division of Clinical Pharmacology, University of Cape Town, South Africa
®Radbourg University Medical Center, Nijmegen, the Netherlands

©)Centre for Health Economics, University of York

(19pepartment of Infectious Diseases, Imperial College London, London, UK

(DCentre for International Child Health, University of Melbourne Department of Paediatrics and
Murdoch Children’s Research Institute, Royal Children’s Hospital, Melbourne, Australia

(12)International Union Against Tuberculosis and Lung Disease, Paris, France
(13)pepartment of Paediatrics, Birmingham Chest Clinic and Heartlands Hospital, University
Hospitals Birmingham, Birmingham, UK

Abstract

Background—Two-thirds of children with tuberculosis have non-severe disease.
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Method—SHINE was an open-label treatment-shortening non-inferiority trial in children with
non-severe, symptomatic, presumed drug-susceptible, smear-negative tuberculosis, in Uganda,
Zambia, South Africa and India. Children aged <16 years were randomised to 16- versus

24-week standard first-line anti-tuberculosis treatment using WHO-recommended paediatric fixed-
dose-combinations and a non-inferiority margin of 6% was used. The primary efficacy outcome
was a composite of treatment failure, anti-tuberculosis treatment changes/restarts, on-treatment
loss-to-follow-up, TB recurrence or death by 72 weeks, excluding children not reaching 16 weeks
follow-up (modified-intent-to-treat). Primary safety outcome was on-treatment grade >3 adverse
events.

Results—1204 children (602 in each group) were enrolled between July 2016 and July

2018; median age 3.5 years (range 2 months-15 years), 52% male, 11% HIV-infected, 14%
bacteriologically-confirmed tuberculosis. Retention by 72 weeks and adherence to allocated anti-
tuberculosis treatment were 95% and 94%, respectively. Sixteen (3%) versus 18 (3%) children
reached the primary efficacy outcome in 16- versus 24-week arms respectively: unadjusted
difference -0.4%, 95% CI (-2.2, 1.5). Non-inferiority of 16-weeks was consistent across intention-
to-treat, per-protocol and key secondary analyses including when restricting analysis to the 958
(80%) children independently adjudicated to have tuberculosis at baseline. 95 (8%) children
experienced grade >3 adverse events, including 17 adverse reactions (11 hepatic, all except three
occurred within first 8 weeks, when treatment arms were the same).

Conclusions—4-months anti-tuberculosis treatment was non-inferior to 6 months for children
treated for drug-susceptible non-severe smear-negative tuberculosis.

(Supported by University College London; Trial Registration: ISRCTN 63579542)

An estimated 1.2 million children develop tuberculosis disease (TB) annually, and almost
20% die,(1, 2) but children have historically been excluded from clinical efficacy trials of
anti-tuberculosis treatment. This is in part due to low rates of bacteriological confirmation
in children, because of high rates of paucibacillary disease and difficulties collecting
respiratory specimens. Paediatric treatment recommendations are therefore extrapolated
from trials in adults whose criteria for treatment entry often include smear-positive
respiratory disease.

In contrast to adults, most children have non-severe TB disease.(3)(4) Although spontaneous
resolution has been described,(5) it is generally agreed that mild forms of paediatric TB
require treatment because of the risk of disease progression and dissemination, particularly
in the youngest children or with concurrent HIV.(6, 7) It is likely that non-severe forms

of disease could be treated with shorter durations of therapy yet no randomised trials have
evaluated treatment shortening for drug-susceptible TB in children. Current international
guidelines recommend six months of antituberculosis treatment, as for adults.

Early pharmacokinetic studies of first-line anti-tuberculosis treatment showed low

drug exposures in young children compared to adults and led to increased dosing
recommendations from the World Health Organization (WHO) in 2010. New fixed-dose-
combination dispersible formulation tablets were developed to enable revised dosing and
became available in 2015.(8, 9)
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The SHINE trial aimed to determine whether 4 months of anti-tuberculosis treatment would
be as good as 6 months in children with presumed non-severe, drug-susceptible TB, using
the new fixed-dose-combination formulations. In addition, the SHINE trial evaluated cost-
effectiveness of the 4-month approach.

SHINE was a multicentre, open-label, parallel-group, non-inferiority, randomised controlled,
two-arm trial comparing 4-month (16 weeks) vs standard 6-month (24 weeks) anti-
tuberculosis treatment using WHO-recommended paediatric doses.(9)

All national/local ethics committees and University College London research ethics
committee approved the trial. Carers and children gave written informed consent and/or
assent as appropriate.

Children under 16 years, with symptomatic non-severe and respiratory-sample smear-
negative TB, due to start first-line anti-tuberculosis treatment, were eligible for enrolment.
Non-severe TB included pulmonary TB confined to one lobe with no cavities (<1 lobe), no
signs of miliary TB and no complex pleural effusion, intra-thoracic lymph node TB with no
significant airway obstruction and no bilateral airway narrowing, and peripheral lymph node
TB (Appendix-Protocol)).(10)

Children were seen at screening, enrolment (randomisation) and at weeks 2, 4, 8, 12, 16,

20, 24, 28, 36, 48, 60 and 72. Screening procedures included TB contact history and
symptom check, Mantoux or interferon gamma-release assays (IGRA), where available,
chest x-ray (CXR) and at least two respiratory samples (gastric aspirate, expectorated or
induced sputum) for smear microscopy, Xpert MTB/RIF© (Xpert; Cepheid, Sunnydale, CA,
USA), culture and drug susceptibility testing. In children with peripheral lymphadenopathy,
a fine-needle aspirate was collected. A baseline CXR, read by site clinicians, was assessed
for severe respiratory TB.(3) Blood for biochemistry, haematology (all children) and, HIV-1
viral load and CD4 count (HIV-infected children), was obtained at screening and scheduled
follow-up visits. Full study details can be seen in the protocol and SAP at nejm.org.

Children with confirmed drug resistance or known exposure to an adult with any drug-
resistant (including mono-resistant) TB were excluded. Eligible children were randomly
allocated 1:1 to 16- or 24-week anti-tuberculosis treatment using minimisation (with
random element) by centre, age (over/under 3 years), HIV status and ethambutol use. All
children received 8 weeks of standard isoniazid, rifampicin and pyrazinamide (fixed-dose-
combination formulation) with/without ethambutol as per local guidelines, followed by
standard isoniazid/rifampicin fixed-dose-combination for 16 weeks in the control arm, and 8
weeks in the intervention arm. All antituberculosis treatment was administered seven days a
week according to WHO TB weight-bands using child-friendly formulations,(9) found to be
acceptable by trial participants and caregivers.(11) Health worker DOT was not used.

A symptom checklist and clinical examination were performed at each visit to detect
TB-associated symptoms and adverse events. Repeat respiratory samples were collected
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if previous respiratory specimens were microbiologically positive, clinically indicated (to
assess recurrence or treatment failure) or a new drug-resistant TB source case was identified.

CXRs were retrospectively reviewed centrally by two independent experts. CXRs with
discordant interpretations at the primary reading were reviewed by a third expert and

the majority opinion was used. This was conducted, blind to treatment allocation and

clinical information, using a standardised approach (Appendix-Protocol). TB status at
enrolment (confirmed, unconfirmed or unlikely TB) was adjudicated by an independent
expert committee based on all available clinical, radiological and laboratory data.(12, 13) An
endpoint review committee, blind to treatment allocation, reviewed clinical events suggestive
of TB treatment failure/recurrence and all deaths. Grade 3/4/5 clinical/laboratory adverse
events were defined using the Division of AIDS Table for Grading the Severity of Adult

and Pediatric Adverse Events (DAIDS).(14) Additional reported notable events included
suspected bacterial infections requiring hospitalisation, ocular toxicity and pregnancy.

Adherence was assessed by pill count at each visit during treatment and questions on missed
doses were collected twice (at the end of the intensive and continuation phases). Treatment
extensions due to excessive missed doses were reconciled against pill count data.

The primary efficacy outcome was unfavourable status by 72 weeks, defined as TB events
(treatment failures, including treatment extensions beyond replacement of missed doses,
anti-tuberculosis treatment drug changes or restarts due to suspected treatment failure, and
TB recurrences adjudicated by endpoint review committee blind to arm), loss to follow-up
on treatment or death (all-causes) by 72 weeks. The primary safety outcome was grade

>3 adverse events on or 30 days post-treatment. Secondary outcomes were mortality,
adverse drug events possibly, probably or definitely related to study drug (adverse reactions),
bacterial infections requiring hospitalisation, adherence and acceptability.

The trial was powered on a key secondary subgroup of children adjudicated to have TB

at enrolment (assumed 80% of total). Assuming 10% loss to follow-up (post-treatment), a
composite unfavourable outcome rate of 8% in the control arm,(15, 16) a non-inferiority
margin of 6%, and 90% power, 5% 2-sided significance, the planned sample size was 1200
children. (Appendix-Protocol/SAP)

The primary modified intent-to-treat (mITT) population included all children except those
not reaching week 16 (when both arms were the same) or late exclusions (based on data
collated prior to randomisation) and children who were clinically well after completing
treatment but subsequently lost to follow-up. Additional exclusions from the per-protocol
(PP) analysis were those taking medications on fewer than 80% of daily doses within 120%
of allocated treatment duration (set in advance). (Figure 1)

The primary efficacy analysis was based on the absolute difference in proportions

of unfavourable outcomes between 16- and 24-week strategies in the mITT analysis
population, adjusted for minimisation factors using Cochran Mantel-Haenszel weights.
Time-to-unfavourable outcome and time-to-death were compared using log rank tests and
Cox proportional hazards models. Analyses were performed in Stata version 15.1 or later
and SAS version 10.1.
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Economic analyses were performed to estimate costs and health outcomes in life years and
quality-adjusted life years (QALYS) during the 72-week trial using data on resources used in
the trial and published unit costs for each country. Costs were estimated from a health sector
perspective and QALY's were estimated by combing health-related quality of life scores,
estimated using the EQ-5D, and survival. Costs and outcomes were discounted at 3% per
annum (Appendix-S7).

An Independent Data Monitoring Committee (IDMC) reviewed data by treatment arm four
times during the trial.

1,461 children were screened and 1,204 randomised between July 2016 and July 2018
(Uganda 376, Zambia 364, South Africa 315, India 149). Principal reasons for ineligibility
were smear-positive respiratory samples and presence of severe TB on CXR (Figure 1).

Fifty-nine children were excluded from the mITT analysis (30 in the 16-week arm; 29 in
24-week arm): 36 did not reach week 16 (i.e. had protocol defined unfavourable outcome
before week 16) (18 on 16-week arm and 18 on 24 week arm); 14 were lost to follow-up
after successfully completing treatment (6 on 16-week arm; 8 on 24-week arm). The most
frequent reason for further exclusion for the PP analysis was non-adherence to allocated
treatment strategy (n=24: 9 on 16-week arm and 15 on 24-week arm). (Figure 1).

Demographic and clinical characteristics of the children were similar in the two groups
(Table 1, Appendix-S1). Median age was 3.5 years (range 2 months-15 years), 52%

male, 88% African, 12% Indian, 11% HIV-infected, 67% pulmonary, 3% peripheral lymph
node TB, 29% mixed TB (intra-thoracic disease and peripheral LN) and 14% were
bacteriologically confirmed, defined as positive for M. tuberculosis by culture or Xpert.
Xpert semi-quantitative results are presented in Appendix-S1, showing that all positive
Xpert values were low or very low.

Retention based on attendance at final study visit at week 72 was 95% of those expected
(excluding formal withdrawals (n=8) and deaths (n=31)), similar across the arms (Appendix-
S2).

Adherence to allocated treatment duration was similar between arms with 94% children
taking at least 80% of daily doses within 120% of allocated days (Appendix-Figure S1).
CXRs with discordant interpretations at the primary (baseline) reading were reviewed by a
third expert in 37% (435/1174) of cases (30 baseline CXRs could not be located).

In the mITT analysis, 21 TB events occurring before week 16 were excluded (11 deaths,

5 TB progression, 5 treatment extensions/drug changes (Figures 1,2). In the primary mITT
analysis, the number (proportion) with unfavourable outcomes were 16 (3%) versus 18 (3%)
in 16- versus 24-week arms respectively, adjusted absolute difference -0.4% (95% CI -2.2
to 1.5; Figure 2, Table 2bi). Results from ITT and PP populations gave similar results
(Appendix-S9, Figure 2), with no significant differences in time-to-unfavourable outcome
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(secondary outcomes) (hazard ratio 0.88, 95% CI 0.45 to 1.74) or time-to-death (hazard ratio
0.63, 95% CI 0.31 to 1.30) between randomised arms (Appendix-Figures S2,S3).

The most common reason for an unfavourable outcome (after week 16) was death from

any cause (7 in 16-week and 12 in 24-week arm), followed by TB treatment failure (9 in
16-week; 5 in 24-week). Among treatment failures, 2 were treatment extensions (both in
16-week), 2 were drug changes (1 in 16-week; 1 in 24-week) and 10 were TB recurrences (6
in 16-week; 4 in 24-week (Table 2a).

In the key secondary analysis among 958 children independently adjudicated to have TB at
baseline (477 (79%) in 16-week; 481 (80%) in 24-week) the adjusted absolute difference
from the control arm was -0.6% (95% CI -2.6 to 1.4); in the PP analysis it was -1.1% (95%
Cl -3.1t0 0.9; Figure 2).

Results for the mITT efficacy endpoint by pre-specified subgroup analyses (HIV status,
region, sex, age, weight band, TB type, bacteriological confirmation and ethambutol given at
baseline) all gave consistent findings to the primary result (Appendix-S4,S8).

There were 115 grade=3 adverse events on treatment or for up to 30 days post-treatment. in
95 (8%) children, 47 (8%) in 16-week and 48 (8%) in 24-week arms, most common being
pneumonia or other chest infection (29 (25%)) or liver-related events (11 (10%)), similar
across arms (Table 3, Appendix-S3).

A total of 192 serious adverse events occurred in 150 (12%) children, including 31 deaths
(12 in 16-week; 19 in 24-week). Twenty deaths (7 in 16-week; 13 in 24-week) occurred after
week 16. Thirteen deaths were considered related to TB (5 in 16-week; 8 in 24-week; Table
3). Twenty-five out of thirty-one deaths were in children aged <2 years (Appendix-S5).
There were 115 >grade 3 adverse events (49 in 16-week and 66 in 24-week; Table 3a).
Sixty-six (5%) children were hospitalised due to a respiratory bacterial infection; forty-five
were after week 16 (26 in 16-week; 19 in 24-week; Table 3, Appendix-S3).

There were 17 grade 3 or 4 adverse reactions (considered possibly, probably or definitely)
related to trial drugs by study investigators, including 11 hepatic events; all adverse reactions
except 3 occurred in the first 8 weeks of therapy (Appendix-S4). Two children permanently
discontinued treatment following interruption for an adverse reaction and none led to death.

A cost effectiveness analysis showed that at 72 weeks, children treated for 16 weeks
had similar health outcomes with reduced healthcare costs compared with those treated
for 24 weeks. A regression analysis controlling for chance differences in demographic
characteristics and symptom severity estimated that quality-adjusted life years were
improved by 0.003 (95% CI -0.009 to 0.0144) and healthcare costs reduced by $17.34
(95% CI $3.77 to $30.91, 2019 USD) per child (Appendix-S5).

Discussion

SHINE evaluated duration of anti-tuberculosis treatment in children with non-severe drug-
susceptible TB and was conducted in high TB burden countries, where nearly 90% of

N Engl J Med. Author manuscript; available in PMC 2022 March 14.
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paediatric TB occurs.(17) The trial demonstrated non-inferiority of 4 months compared to
standard 6 months of treatment with the upper CI bound below the pre-specified 6% margin.
Consistency of results across all analyses including the key subgroup of children adjudicated
to have TB at baseline was observed. Children responded well to treatment with few drug
adverse events, which mostly occurred before 16 weeks when both trial arms were the same.

Shortening treatment for drug-susceptible TB is a key goal for both adults and children.
Early trials showed it was possible to shorten treatment duration in adults with culture-
negative disease.(18-20) A recent meta-analysis of treatment duration trials in adults
reported that 4-month drug regimens were efficacious in adults with paucibacillary TB who
have <2+ sputum smear grade or non-cavity disease.(21) Recently, results of TBTC Study
31 have reported non-inferiority of 4-month high-dose rifapentine/moxifloxacin containing
regimens compared to 6-month standard therapy, for all forms of drug-susceptible TB

in adults and adolescents, including cavity disease.(22) Challenges remain in terms of

drug availability, dosing data in children, child friendly formulations and cost. However,
our results show that a new regimen with new drugs and formulation is not needed for
treatment shortening for the majority of children with drug-susceptible TB, as this can be
accomplished with already available and affordable child-friendly fixed-dose-combinations.
(23)

SHINE demonstrated the feasibility of identifying children with non-severe disease. We
used a pragmatic approach to non-severe TB following routine screening procedures and the
use of local CXR review to assess for severe respiratory TB. Despite perceived difficulties of
respiratory sample collection in children, such challenges were overcome with appropriate
training and samples were successfully obtained for TB testing in all 1,204 randomised
children. We included children living both with and without HIV, with consistent results.

Most children with TB have paucibacillary and non-severe disease with low rates of
microbiological TB confirmation in routine care. To ensure applicability of our results to
clinical practice and the spectrum of disease that is most prevalent in children, we did

not limit the trial to bacteriologically confirmed TB. We adapted the paediatric consensus
algorithm for diagnosis of intrathoracic TB(12) to both intrathoracic TB and peripheral
lymph node TB, and used independent expert review and central reading of CXRs, both
blind to treatment allocation, to ensure objective categorisation of TB status. The endpoint
review committee, also blind to randomised arm, reviewed TB endpoints to minimise the
effect of treatment allocation on adjudication.

Our trial had several strengths. It was well powered and we observed 94% adherence (to
more than 80% of doses) in allocated arms and 95% retention, increasing confidence in the
results. We assumed 8% of children would have unfavourable outcomes in the sample size
calculation and observed 7% overall in the trial. However, 3% of these occurred after week
16, when the trial arms received different durations of continuation-phase treatment, which
we had not anticipated when we designed the study

A limitation of the trial is that it was open label, which had potential to result in more
frequent treatment extensions in the 16-week arm, contributing to more unfavourable

N Engl J Med. Author manuscript; available in PMC 2022 March 14.
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treatment outcomes in this arm. Despite this possible disadvantage for the 16-week arm,
the results consistently demonstrated that 4 months was as good as 6 months treatment.
Another limitation relates to generalisability of our results to settings where CXRs are not
available to characterise non-severe TB.

Our inclusion criteria for the trial required that smear microscopy was undertaken to

rule out more severe forms of pulmonary TB. With current roll out of rapid molecular
diagnostic tests replacing smear microscopy,(24) this may pose a challenge to the trial
results implementation. However, smear grade and Xpert semi-quantitative results have been
shown to be correlated.(25) In our study most Xpert results from respiratory samples were
negative and the few positive Xpert samples had low or very low semi-quantitate results,
suggesting trial findings can be extrapolated to settings where Xpert is replacing smear

and children with negative, low or very low positive Xpert values can be categorised as
having non-severe TB. Future implementation studies should explore treatment shortening
in a/l children treated for drug-susceptible non-severe TB, regardless of smear and/or Xpert
results.

SHINE suggests that a stratified medicine approach alternative to the ‘one-size-fits-all’ of
first-line treatment for presumptive drug-susceptible TB could be implemented in children
with non-severe TB.

Disclosure forms provided by the authors are available with the full text of this article at
NEJM.org.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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257 Screening failures (not randomised)
Reasons for not randomising N (%):
e 144 (56) Not minimal TB
31 (12) Smear positive/Started NTP
21 (8) Too sick
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17 (7) Not willing/able to attend FU visits
7 (3) Did not return
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2 (1) Drug Resistance
7 (3) Other (Weight 1, No reason given 6)
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Figure 1. SHINE CONSORT diagram
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558

* Did not reach week 16 (18): Death from any cause (5), TB event (3), Withdrawn (4)
Lost-to-follow-up and not unfavourable (3), Treatment change intensive phase (3)
¥ Did not reach week 16 (18): Death from any cause (6), TB event (2), Withdrawn (4)
Lost-to-follow-up and not unfavourable (4), Treatment change intensive phase (2)
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Table 1
Baseline characteristics, baseline clinical presentation and AFB smear and culture of
children in SHINE

16 weeks 24 weeks Total
(N=602) (N=602) (N=1204)
Sex N (%) Female 297 (49) 286 (48) 583 (48)
Median (IQR), 3.4(1.5,6.9), (2m, 3.5(1.5,7.1), (2m, 3.5(1.5,7.0), (2m,
Age (Years) (Min,Max) 15y) 15y) 15y)
South Africa 156 (26) 159 (26) 315 (26)
Uganda 188 (31) 188 (31) 376 (31)
Site country
Zambia 183 (30) 181 (30) 364 (30)
India 75 (12) 74 (12) 149 (12)
HIV status, N (%) Positive 65 (11) 62 (10) 127 (11)
3-3.9 0 3(1) 3(<1)
4-7.9 86 (14) 92 (15) 178 (15)
8-11.9 162 (27) 152 (25) 314 (26)
WHO weight band (kg), N (%)
12-15.9 126 (21) 116 (19) 242 (20)
16-24.9 142 (24) 153 (25) 295 (25)
=25 86 (14) 86 (14) 172 (14)
Respiratory 398 (66) 406 (67) 804 (67)
Mixed respiratory and
peripheral TB 182 (30) 171 (28) 353 (29)
Clinical Presentation N (%) -
_FI’_eBrlpheraI lymph node 19 (3) 213) 40 (3)
other ¥ 3(1) 4(2) 7(9)
Total (culture positive for
MTB (MGIT or LJ) OR 85 (14) 80 (13) 165 (14)
Xpert MTB/RIF positive)
MTB culture and Xpert MTB/RIF TB culture positive only 40 (7) 40 (7) 80 (7)
0
Its "N (% iti
results (%) Xpert MTB/RIF positive 14(2) 5(1) 19(2)
only
TB culture positive AND
Xpert MTB/RIF positive 31(5) 35 (8) 66 (5)

Data presented as number of participants (%), unless otherwise stated. IQR=interquartile range, LJ=Lowenstein Jensen solid culture medium,
MGIT =mycobacteria growth indicator tube liquid culture system, y=years, m=months, RIF=rifampicin, Xpert=GeneXpert.

_Microbiological confirmation was from respiratory samples (gastric aspirate/washing, induced or expectorated sputum) and fine needle
aspiration of enlarged lymph nodes and was defined as positive for M. tuberculosis by culture or Xpert MTB/RIF assay.

¥Participants did not have a cough for more than 2 weeks or peripheral lymph node(s) suggestive of TB.
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Table 2a
Components of the primary mITT analysis
16 weeks | 24 weeks | Total
Randomised 602 602 1204
Included in analysis (assessable) 572 573 1145
Favourable Completed treatment and clinically well (without retreatment or otherwise 556 555 1111
unfavourable) at 72 weeks
Total favourable (% of assessable) 556 (97) 555 (97) 1111 (97)
Unfavourable | Death from any cause after week 16 7 12 19
LTFU after week 16 but during treatment period 0 1 1
TB recurrence 6 4 10
Treatment extension (treatment failure) 2 0 2
TB events Restart” (treatment failure) 1 1 2
Total unfavourable (% of assessable) 16 (3) 18 (3) 34(3)

Data presented as number of participants (%). mITT = modified intention to treat.

*
Both participants had treatment restarted after defaulting on treatment.
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Table 2bi
Primary efficacy analysisresults(mITT)

16 weeks 24 weeks | Total

Randomised 602 602 1204
Unassessable 30 29 59
Favourable 556 (97) 555 (97) 1111 (97)
Unfavourable 16 (3) 18 (3) 34 (3)
Total included in analysis (Assessable) 572 573 1145
Difference from control in unfavourable rate -0.4%

(CMH weights, Adjusted)

95% confidence interval (Adjusted) £ (2210 15)

Difference from control in unfavourable rate (Unadjusted) * | -0.3%

95% confidence interval (Unadjusted) (-2.3t0 1.6)

Data presented as number of participants (%), unless otherwise stated.

*
Unadjusted is displayed in figure 2. CMH: Cochran-Mantel-Haenszel.
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7 .
Adjusted for centre, age (over/under 3 years), HIV status and ethambutol use.
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Table 3

Page 16

Primary safety endpoint events™ serious adver se events (SAES), deaths and suspected

bacterial infections requiring hospitalisation

16 weeks | 24 weeks Total
Timing Randomised (N=602) | (N=602) | (N=1204)
Overall DAIDSgrade 3, 4 or 5 adver se events 49 66 115
Participantswith at least one DAIDS grade 3, 4 or 5 adverse event 47 (8) 48 (8) 95 (8)
Before week 16 Grade 3, 4 or 5 adverse events 35 52 87
Participants with at least one grade 3, 4 or 5 adverse event 33 (5) 40 (7) 73 (6)
After week 16 Grade 3, 4 or 5 adverse events 14 14 28
Participants with at least one grade 3, 4 or 5 adverse event 14 (2) 12 (2) 26 (2)
Overall SAEs 88 104 192
Participants with at least one SAE “ 75 (12) 75 (12) 150 (12)
Before week 16 SAEs 35 50 85
Participants with at least one SAE 33 40 73
After week 16 SAEs 53 54 107
Participants with at least one SAE 47 44 91
Total No. of Deaths 12 19 31
Before week 16 Deaths 5 6 11
Deaths considered related to TB 3 2 5
After week 16 Deaths 7 13 20
Deaths considered related to TB 2 6 8
Qell No. of adverse drug reactions ¥on treatment and within 30 days of completing
treatment 6(1) 11(2) 17 (1)
Overall Events described as bacterial infection requiring hospitalisation 40 40 80
Participants with at least one episode of bacterial infection requiring hospitalisation * 36 (6) 30(5) 66 (5)

Data presented as number of events or number of participants with at least one event (%) as indicated. DAIDS = Division of AIDS table for grading
the severity of adult and paediatric adverse events; SAE=serious adverse event, defined using International Conference on Harmonisation-Good
Clinical Practice (ICH-GCP) definitions as adverse event resulting in death, is life-threatening, requires hospitalisation or prolongs existing
hospitalisation, results in persistent or significant disability or incapacity, consists of a congenital anomaly or birth defect, or considered to be
another important medical condition.

*
Primary safety endpoint events include on-treatment grade 3 or higher adverse events up to 30 days after the last dose of study drugs.

a
Participants can appear in both before and after 16 week breakdown.

Adverse drug reactions were defined as being possibly, probably or definitely related to the trial drugs as assessed by the site investigator. Further
information on these can be found in the listing in the supplementary material and include event type and information on treatment discontinuation.
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