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Pediatric TB

• Tends to be paucibacillary, more challenging to diagnose

• US contact investigation activities have identified children earlier 
in the course of disease

• Similar to adult smear negative/culture negative disease

• Children don’t tend to transmit disease, making them less of a 
threat to TB elimination

• TB treatment studies in children have lagged significantly behind 
those of adults

• Most treatment recommendations are based on adult data but 
adults have different disease presentation and metabolism
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Are shorter treatments safe and 
effective?
SHINE trial

Anna Turkova
MRC Clinical Trials Unit at UCL

On behalf of the SHINE trial team

BAPT meeting
10 March 2022
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Provided by Anna Turkova

Medications for Treatment of HIV
(since AZT in 1987)
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Trial Design for SHINE

• Multicenter, open‐label, parallel‐group, non‐inferiority, randomized 
controlled, two‐arm trial

• Comparing a 4‐month vs the standard 6‐month regimen

• Used fixed‐dose, combination dispersible tablets
• mg/kg: INH 10 (7‐15), rifampin 15 (10‐20), EMB 20 (15‐25), PZA 35 (30‐40)

• Endpoint: favorable outcome; TB‐free survival at 72 weeks

• Margin of Inferiority set at 6%

Pune
Chennai

Cape Town

Lusaka

Kampala

SHINE clinical sites

PK substudies:
UTH, Cape Town, SA
Nijmegen, Netherlands
Chennai, India

Coordination: 
MRC CTU at UCL, London, UK

Provided by Anna Turkova
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Inclusion Criterion

• Age 0‐16 years

• Weight ≥ 3kg.

• Clinician has decided to treat with standard first‐
line regimen

• Symptomatic but non‐severe TB including:
 extrathoracic lymph node TB; intra‐thoracic 
uncomplicated (hilar) lymph node TB

minimal or no parenchymal abnormality on CXR

 smear negative on gastric aspirate/other respiratory 
sample

Note: GeneXpertmay be positive or negative and a negative GeneXpert can be 
used as a substitute for a negative smear;

culture of respiratory sample may be positive or negative;

lymph node aspirate may be smear/culture/GeneXpert positive or negative)

• Not treated for previous TB unless successfully 
treated > 2 years since last completed treatment

• Known (or pending confirmation of) HIV status; HIV‐
infected or HIV‐uninfected

• Willing and likely to adhere to 72 weeks follow up

• Informedwritten consent from the parent/legal 
caregiver(s) and assent in children

• Home address accessible for visiting and intending to 
remain within the recruitment area

Exclusion Criterion

1. Smear‐positive respiratory sample TB
(note: smear‐positive peripheral lymph node sample is allowed)

2. Premature (<37 weeks) and aged under 3 months

3. Miliary TB, spinal TB, TB meningitis, osteoarticular TB, abdominal TB, congenital TB

4. Pre‐existing non‐tuberculous disease likely to prejudice the response to, or
assessment of, treatment e.g. liver or kidney disease, peripheral neuropathy,
cavitation

5. Any known contraindication to taking anti‐TB drugs

6. Known contact with drug resistant adult source case (including mono‐ resistant TB)

7. Known drug resistance in the child

8. Severely sick

9. Pregnancy
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Methods

Randomization and 
Treatment of the 

Patients.

Turkova A et al. N Engl J Med2022;386:911-922
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Demographic and 
Clinical 

Characteristics of 
the Participants at 

Baseline.

Primary  endpoints

Primary efficacy outcome:  

Unfavourable status 

o TB treatment failure*

o TB recurrence 

o Death of any cause by 72 weeks

o On-treatment loss-to-follow-up

Primary safety outcome:     

Grade 3-5 adverse events on treatment

* Include treatment extensions beyond replacement of missed doses, TB treatment drug changes or 
restarts due to suspected treatment failure

Provided by Anna Turkova
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Analysis populations

Modified ITT (mITT)  = All randomised excluding:
o Late screening failures 
o Did not reach week 16
o Completed treatment, well, lost before week 72

Per-Protocol (PP) = mITT excluding:
o Non-adherent to allocated treatment, using   “80-

120%” rule*

Intent-to-treat (ITT)  =  All randomised

Analysis populations and sample size 
assumptions

Trial powered on 
Key secondary analysis 
- children adjudicated to have TB at 
baseline by an independent expert 
committee blinded to randomised arm 
(assumed 80% of all children)

Sample size
6% non-inferiority margin
8% unfavourable events in control arm
10% lost to follow-up
90% power, 5% 2-sided significance

*80% of daily doses within 120% of allocated treatment duration 
Provided by Anna Turkova

Retention and adherence to randomised duration 

94% of participants adhered to 
randomised duration (similar in both 
arms)

95% retention at week 72 across both 
arms

95% in 4m arm and 93% in 6m arm adhered to prescribed duration of treatment
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Unadjusted Analysis of the Primary Efficacy and Key 
Secondary Outcomes in the Trial Populations.

Turkova A et al. N Engl J Med2022;386:911-922

6%

Efficacy outcomes 
by subgroup
(mITT)

Provided by Anna Turkova
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Primary Safety Outcome, 
Serious Adverse Events, 

Deaths,
Adverse Drug Reactions, and

Suspected Bacterial 
Infections Leading to 

Hospitalization.

Deaths in SHINE

Context: mortality in children <5 years in general population
India 35 per 1000 (4%)
South Africa 31 per 1000 (3%) 
Uganda 41 per 1000 (4%)
Zambia 57 per 1000 (6%)

UNICEF. Under five mortality 2020 https://data.unicef.org/topic/child-survival/under-five-mortality/

31/1204 (2%)Deaths in SHINE, overall

13/127 (10%)Children with HIV

13Deaths considered related to TB 

6Pneumonia

2Epilepsy/ convulsions

1Septicaemia

1Acute respiratory failure

1Chronic diarrhoea

1Congestive heart failure

1Suspected pulmonary TB

Provided by Anna Turkova
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Primary Efficacy Analysis (Modified Intention-to-Treat Population).

Outcomes among children with ‘severe TB’ as 
adjudicated by Central radiology expert review

6 Months

N=37

4 Months

N=34

22Total number of unfavourable outcomes

11Suspected TB

1**1*Death

*Solid tumour 
Week 28

**Pneumonia
Week 67

• All children enrolled in the trial had non severe TB as judged by local site clinicians
• Overall, 71 children were adjudicated to have severe TB at the Central CXR review
• Of these, 16 (23%) were microbiologically confirmed (GeneXpert or Culture)
• 94% had favourable outcomes 

• ITT population in the whole trial – 93% had favourable outcomes

Provided by Anna Turkova
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SHINE: Mantoux and IGRA results at screening

Total6 Month4 Month

1204602602Randomised

277 (23)136 (23)141 (23)No
Mantoux test performed 

927 (77)466 (77)461 (77)Yes

374 (40)178 (38)196 (43)Negative
Mantoux result*, ** 

553 (60)288 (62)265 (57)Positive

1170 (97)587 (98)583 (97)No
IGRA (QuantiFERON) test performed 

34 (3)15 (2)19 (3)Yes

16 (47)6 (40)10 (53)Negative
IGRA result 

17 (50)8 (53)9 (47)Positive

1 (3)1 (7)0Test Error

* Mantoux Positive defined as ≥10mm diameter of induration if patient is HIV negative 
or ≥5mm diameter of induration if patient is HIV positive

** % of those tested

Provided by Anna Turkova

Caveats

• No standardized case definition – encouraged use of NIH criteria

• ~50% of the subjects were contacts to known cases

• TST/IGRA results not part of the case definition

• 3 blinded reviewers [retrospective]: 85% of cases likely TB; non‐TB 
evenly distributed between the 2 regimens

• Positive AFB smear of the sputum was exclusionary but not a positive 
Xpert result

• Used pediatric fixed dose combination dispersible medications – not 
available in the U.S.

• Ethambutol use at the discretion of the local physician

• No DOT – all self‐supervised therapy with pill counts at each visit

Provided by Anna Turkova
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Take Home points

• 4 months of treatment was non‐inferior to 6 months of treatment 
for children with non‐severe TB 

• Non‐inferiority/adverse effects were similar across all analysis 
performed

• Unfavorable outcomes were few (3% in each arm)

• Side effects, treatment abandonment and deaths were low in 
children treated for TB

Implementation questions

SHINE included children with minimal TB
Minimal TB = smear‐negative + non‐severe TB

TB severity in SHINE based on clinical examination and Chest X‐ray:
Child clinically not severely sick
CXR: no cavities, infiltrate <1 lobe, no significant airway obstruction, no 
complicated pleural effusion, no miliary TB

Implementation solutions:
Settings with CXRs available:
The UNION Diagnostic CXR Atlas for Paediatric TB
Infographics 
Computer‐aided detection (CAD) for paediatric CXR reading

Settings with CXRs NOT widely available:
Consider referring children to health centres where CXRs are available
Investments to improve access to portable, digital CXRs
Implementation studies for presumptive pulmonary TB

TAG. An activist guide to shorter treatment for drug-sensitive TB. 2021 https://www.treatmentactiongroup.org/wp-
content/uploads/2021/10/activists_guide_shorter_treatment_ds_tb_final.pdf Provided by Anna Turkova
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Please add Questions
to the 

Q&A box!
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