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CHILDHOOD TB

WHO definition: children = people ≤14 yrs

06.04.20173
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CHILDHOOD TB

Age (yrs) <1 1-2 2-5 5-10 >10

No disease (%) 50 70-80 95 98 80-90

Pulmonary (%) 30-40 10-20 5 2 10-20

TBM/Miliary (%) 10-20 2-5 0.5 <0.5 <0.5

 Probability of disease after infection is age-dependent

 Child TB takes different forms

Marais B, Int J Tuberc Lung Dis. 2004 Apr;8(4):392-402.
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CHILDHOOD TB
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CHILDHOOD TB - DIAGNOSIS
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Marais B, Clin Infect Dis. 2006 Apr 15;42(8):e69-71. 

Proportion of children

treated for pulmonary TB 

with bacteriological

confirmation in Western Cape:
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CHILDHOOD TB - DIAGNOSIS
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Marais B, Clin Infect Dis. 2006 Apr 15;42(8):e69-71. 

Detjen A, Lancet Respir Med. 2015 Jun;3(6):451-61

Proportion of children

treated for pulmonary TB 

with bacteriological

confirmation:

 samples not easy to obtain:

 sputum inducution

 gastric aspirate

 low volumes, low bacterial

burden

 GeneXpert suboptimally

sensitive - 62%
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CHILDHOOD TB - EPIDEMIOLOGY

 WHO: 1 million new child TB cases every year

 239,000 child TB deaths per year

 Likely one of the top ten causes of under five deaths

Why: 

masks as other diseases:

children with severe pneumonia: 7.5% have confirmed TB 

- diagnosis is often missed or not attempted

Jenkins HE: Pneumonia (Nathan). 2016;8. pii: 24. 
Dodd PJ: Lancet Glob Health. 2017 Sep;5(9):e898-e906. 
Oliwa, Lancet Respir Med. 2015 Jan 28. pii: S2213-2600(15)00028-4.
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NEW SAMPLING STRATEGIES

„Child-friendly“ samples using Xpert MTB/RIF: 

06.04.20179

Marcy, O. Clin Infect Dis. 2016 May 1;62(9):1161-8
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NEW SAMPLING STRATEGIES

„Child-friendly“ samples using Xpert MTB/RIF: 

06.04.201710

Marcy, O. Clin Infect Dis. 2016 May 1;62(9):1161-8
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NEW SAMPLING STRATEGIES

„Child-friendly“ samples using Xpert MTB/RIF: 

06.04.201711

Marcy, O. Clin Infect Dis. 2016 May 1;62(9):1161-8

 Total N: 

 29 with culture - confirmed TB

 in 116 children TB was probable but not confirmed by either method. 
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NEW TESTS ARE NEEDED

High-Priority Target product profiles - WHO

 a rapid point-of-care biomarker (non-sputum) test: child TB, EPTB

 a point-of-care triage test

 a point-of-care sputum-based test to replace smear microscopy 

 a rapid drug-susceptibility test at the microscopy-centre level

 (a test to predict incipient TB)

06.04.201712

WHO: High priority target product profiles for new tuberculosis diagnostics, 2014
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CURRENT APPROACHES AT NEW TESTS

 GeneXpert Ultra® - sputum – rapid PCR; 

 higher sensitivity in induced sputum:

(63.2% vs 73.7% , culture 82.9 %) / 17% over MTB/RIF

06.04.201713
Nicol, M.: Pediatr Infect Dis J. 2018 Feb 22
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CURRENT APPROACHES AT NEW TESTS

 GeneXpert stool kit: new processing method

 LOD: 1,000 CFU/g stool

 Sensitivity in 20 paed TB patients:

85% (95% CI 0.6–0.9) for 0.6g stool samples

06.04.201714
Banada, P: PLoS One. 2016 Mar 23;11(3):e0151980
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“TAM-TB ASSAY” BASED DIAGNOSIS OF MTB 
INFECTION AND DISEASE 

Active
TB diseaseLTBI

CD38   

HLA DR

Ki67

CD27

Cell 

functions

+ -

Cell 

marker

-

-

-

+

+

+cell cycle 

activation

activation

maturation

for



Abteilung für Infektions- und 

Tropenmedizin

KLINIKUM DER UNIVERSITÄT MÜNCHEN®

CURRENT APPROACHES AT NEW TESTS

 Immunological, blood based tests – TAM –TB 

(83% sens., 96% spec.)

06.04.201716

Portevin, D.: Lancet Infect Dis. 2014 Oct;14(10):931-8.
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CURRENT APPROACHES AT NEW TESTS

 Immunological, blood based tests – TAM –TB 

(83% sens., 96% spec.)
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Portevin, D.: Lancet Infect Dis. 2014 Oct;14(10):931-8.
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CURRENT APPROACHES AT NEW TESTS

 Biomarker signatures - diverse

 Host (4 gene) transcription signatures as diagnostic test2

 Prediction of TB through host transcription signatures3:

06.04.201718
Nicol, M.: Pediatr Infect Dis J. 2018 Feb 22
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CURRENT APPROACHES AT NEW TESTS

 Host transcription signatures as diagnostic tests:

 Sensitivity 82.9% (68.6 – 94.3), Specificity 83.6% (74.6 – 92.7)1

 4- gene signature possible2

 prediction of TB through host transcription signatures:

71% sens at 80% spec. – best at 6 months before disease3.

06.04.201719

1.Anderson ST: N Engl J Med. 2014 May 1;370(18):1712-23. 

2. Roe J: JCI Insight. 2016 Oct 6;1(16):e87238.

3. Zak D: Lancet. 2016 Jun 4;387(10035):2312-2322.
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CURRENT APPROACHES AT NEW TESTS

 New Urinary LAM (Karolinska): 

Sensitivity in HIV-negative TB patients (n=17): 82% 

healthy controls (n=22) specificity 100%

06.04.201720

Hamasur B: LoS One. 2015 Apr 23;10(4):e0123457.
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CONCLUSION

 Child TB has inherent disease characteristics different from adults

 Detection with „adult-type“ assays/samples difficult

 New sampling strategies may be more feasible, 

BUT substantial gains in child TB case detection questionable

 New tests provide opportunity to improve case detection

06.04.201721
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THE RAPAED TB PROJECT –
VALIDATING NEW CHILD-FRIENDLY TESTS

21.06.201822

 10 new diagnostic assays, independent of sputum

 Planned cohort size: 800 children

 Design: single-gate, multiple diagnostic study

 Performance of single tests and potential testing algorithms

 On diagnostic study platform AIDA
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THE RAPAED-TB CONSORTIUM

Washington, 21/06/18
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