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From Science to Impact

“good care comes with 
and from good science”



14 y old adolescent

3 months of recurrent lower

respiratory tract infections

weight loss, fatigue

cannot join soccer training

any more

Arrived in Switzerland 5 

years earlier, from Pakistan

Clinical care: A case



 Mother, father
sister, 3 y old
brother, 10 y old

 School

 Soccer club

Clinical care: Index case? TB exposed?



No clinical symptoms

IGRA positive

Chest x-ray

10 y old brother

TB infection



Currently health but…
2-3 respiratory infections
in the last few months
TST and IGRA positive
Chest x-ray

3 y old sister

TB infection? TB disease?

Admission to hospital

Induced sputum and

Gastric aspirates



Challenges and gaps in detection of childhood TB

https://msf-access.medium.com/the-deadly-gap-in-diagnosing-children-with-tuberculosis-2f0673117940



Challenges and gaps in detection of childhood TB

WHO TB report 2022

50-60% detection gap
70-80% detection gap



Challenges and gaps in detection of childhood TB

Roadmap towards ending TB in children and adolescents 2nd edition 2018



From Science to Impact: Main gaps in detection 
and treatment

“good care comes with 
and from good science”

Clinical presentation

Child-friendly testing

Short and easy to
administer treatment



uninfected

TB infection
«latent TB»

TB disease
«active TB»

LTBI and active TB: 
the classical thinking 

Exposure



Exposure

Resistance

Risk factors
/triggers

5-50%

TB infection and disease 
a continuum

Infection Sublinical TB TB disease

Preventers

incident TB,
incipient TB, 
prevalent TB, 
minimal disease

Eliminators
annual risk



Risk of progression in children 

Sloot R, AJRCCM 2014, Martinez L, Lancet 2020

Meta-analysis 46 studies:
137,647 exposed children 
followed for 429,538 child-years

Amsterdam (2001-2011)
610 index patients with TB
9332 contacts, 1519 (16%) < 15 years
739 (16%) had TB infection
71 (9.6% developed) TB disease

33% (12/36)

19 % (16/84)

5 % (34/619)



What lies below the surface

Drain P, CMR 2018
Kendall E, AJCCM 2021



Can TB be asymptomatic?

• Swiss Pediatric Surveillance Unit (SPSU)
• Age < 16 years, Dec 2013 - Nov 2019

 N = 138 children

 Subclinical TB: 43 (31%)

 Culture or molecular confirmation: 

overall 80 (58%)

subclinical 15 (35%)

symptomatic 65 (69%)

Fritschi N, Wind A, Hammer J, Ritz N,  Clin Infect Dis 2021



Subclinical TB is important in younger 
children

Fritschi N, Wind A, Hammer J, Ritz N,  Clin Infect Dis 2021

Symptoms not reported
Symptoms not notabel



From Science to Impact

“good care comes with 
and from good science”

Clinical presentation

Child-friendly testing

Short and easy to
administer treatment



TubeRcUloSis infection and disease in 
Switzerland: CITRUS study

exposed

Latente TB

Aktive TB
8h

UKBB Biobank

since Sept 2019since May 2017

Diagnosis of Tuberculosis in Swiss Children - Full Text View - ClinicalTrials.gov

https://clinicaltrials.gov/ct2/show/NCT03044509


Tuberkulin Skin 
Test

TB blood test
(IGRA)

Synonym Mantoux IGRA, 
QuantiFERON, 
T-Spot.TB

Introduction 1907 2001

Antigen PPD
purified protein
derivative 

Specific TB-antigen
ESAT-6/CFP-10

Measures Skin induration 
(memory CD4 T-
cells)

IFN-gamma 

Sensitivity for 
TB disease

60-80% 60-80%

Disadvantag
es

False positive in 
BCG immunised
Correct application 
and reading

Lower sensitivity in 
younger children
Skilled lab and 
High cost

Immunodiagnostic tests

No stage specific diagnosis 
(infection, risk of 
progression, diasese)

A negative test cannot be 
used to exclude TB



Meier N, Sutter T, Jacobsen M, Ottenhoff T, Vogt J, Ritz N, Front  Cell Infect Microbiol 2021

Improofing IGRA sensitivity is possible

59 children
(pilot study)



Fritsch N et al, Poster DKF Basel Forschertag, ESPID 2023 in May (unpublished)

Stage specific diagnosis: not yet there….

107 children
24 aTB
28 LTBI

55 exposed non 
infected



Doing more with less
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Ratios: Monocyte/Lymphocyte (MLR)



Systematic review on full blood count ratios

Fritschi N, Vaezipour N, Buettcher M, Portevin D, Naranbhai V, Ritz N (under review)



Swiss data from the CITRUS cohort and the
proPaed cohort

Kissling M, Fritschi N, Baumann P, Buettcher M, Bonhoeffer J, Naranbhai V, Ritz N. PIDJ (in press)

exposed

latent TB

Active TB

Sick controls



Swiss data from the CITRUS cohort and the
proPaed cohort

Kissling M, Fritschi N, Baumann P, Buettcher M, Bonhoeffer J, Naranbhai V, Ritz N. PIDJ (in press)



Existing and ideal point of care tests for TB

Vaezipour N, Fritschi N, Brasier N, Bélard S, Dominguez J, Tebruegge M, Portvin D, Ritz N. Pathogens 2022



From Science to Impact

“good care comes with 
and from good science”

Clinical presentation

Child-friendly testing

Short and easy to
administer treatment



The “big four” for TB treatment

Guidance for TB in children, WHO 2014



Shorter treatment duration



Shine trial design

Turkova A et al, NEJM 2022

Inclusion criteria

3 months to 16 years

No “severe” TB

TB confined to one lobe (opacification of <1 lobe) 

No cavities

No signs of miliary TB

No complex pleural effusion, and no clinically 

significant

No airway obstruction

Smear negative

Drug susceptible TB



Shine results

Turkova A et al, NEJM 2022



Changes in WHO guidelines

WHO consolidated guidelines, Sept 2022



New recommendation for non-severe 
pulmonary TB and lymph node TB

WHO consolidated guidelines, Sept 2022



And implementation…
Bring it to action

“good care comes with 
and from good science”

“but it’s the 
implementation of 
science that matters”



Summary: paediatric TB from since to impact 
with less is more

Clinical presentation Child-friendly testing Short and easy to
administer treatment
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