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Post TB morbidity

• In 2023:

• 1.3 million children and young adolescents 
(0-14y) got TB 

• 155 million TB survivors (1980- 2019) were 
alive in 2020 and at risk for post TB

• 18% were treated in last 5 years

• 80% were treated in last 2 years

• Up to 18 million were <15 years

Morbidity? 

Global TB report 2024. Dodd et al. Lancet ID 2021



Post-tuberculosis sequelae in children and 
adolescents: a systematic review

Igbowke Lancet ID 2023
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Standardized data collection, across the full 
spectrum of disease, capturing long-term 

outcomes are required



Post-TB lung disease

• Despite microbiological cure in >75%→ up to 60% of adults 
experience respiratory sequelae and pulmonary impairment after TB
• ±18% obstructive
• ±21% restrictive
• ±13% mixed

• But what about children and adolescents? 

• Case definition for paediatric PTLD

“Evidence of chronic respiratory impairment in a child previously 
adequately treated for pulmonary tuberculosis in whom active TB is 
excluded, and in whom no other cause of chronic lung disease is the 
predominant cause.” 

Alwood et al IJTLD. 2024. Taylor 2023 eClinMed, Ivanova ERJ 2023



Seddon et al. Front. Immunol 2018

Developing lung



Systematic review on TB-associated respiratory 
conditions in children and adolescents

Submitted Romanowski et al. 2024



Summary of findings to date; 
according to age groups



Submitted Romanowski et al. 2024

Children <5 years of age



Children 5-10 years of age
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Children 5-10 years of age

• 39 vs 17% abnormal spirometry
• Restrictive disease most common



Children >10 years of age



Children >10 years of age

• 60 vs 36% abnormal spirometry
• Restrictive disease most common



Gray et al. ERJ 2024

N=169 children, 
- 69 (41%) confirmed (DSTB), 
- 70 (41%) unconfirmed and 
- 30 (18%) non-TB LRTI

Median age 9.8 y 
11% living with HIV 
8% Previous history of TB

Abnormal FVC

Abnormal FEV1
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N=169 children, 
- 69 (41%) confirmed (DSTB), 
- 70 (41%) unconfirmed and 
- 30 (18%) non-TB LRTI

Median age 9.8 years 
11% living with HIV 
8% Previous history of TB

- Confirmed TB ↓ z-FEV1/FVC
- ↑ age, being female, CXR suggestive of PTB, poor 

baseline nutrition and cough at enrolment were 
significant predictors of lower z-FEV1 or z-FVC

Abnormal FEV1



Conclusions

• The data shows that especially adolescents need to be screened for 
post TB lung disease PTLD
• More data needed on younger children (especially <5)

• Need for longitudinal data

• More data are needed for both children and adolescents in different 
high TB-burden settings

• Lung health needs to urgently be addressed 
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Call for data for an IPD on TB-associated 
respiratory morbidity



Research 
priorities

Inclusive research design; children and adolescents

Spectrum, certainty & severity of TB diagnosis 

Comparator groups; local control, symptomatic? 

Geographic representation; other settings

Lung impairment screening; new lung function modalities

Impact on quality of life; other pt centered outcomes

Data harmonization; definitions, timing assessment
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Post-TB resp symptoms & signs 
in Kenyan children. (Kamene M 2024)

Study Design & Site: 

• Cross-sectional study in Nairobi, Kenya

• 1 county hospital, 6 health centres

Inclusion criteria: 

• Children & adolescents (0 – 19 yr)

• Completing treatment for pulmonary TB 

Study procedures: 

• Clinical assessment symptoms, signs

• Medical record review (TB clinic record)

• Exercise test  6MWT (N=56) 

Results: 107 enrolled.

• Median age 6 yr (43% were <5yr)

• Low SES

• 79% unclean cooking fuel

Clinical symptom or sign Freq 
(N=107)

%

Cough 23 21.5%

Chest congestion 10 9.3%

Chest tightness 5 4.7%

Wheeze 5 4.7%

Chest pain 4 3.7%

Breathlessness 3 2.8%

Total symptomatic 31 29%
RR ≥99th centile 28 26.7%

O2 saturation <=92% at rest 8 7.5%

Desaturation with exercise* 11 19.6%
Crackles 15 14%

Exercise intolerance (6MWD <70%) 22 39%

Total with respiratory signs 60 56%

Mercy Kamene, Maleche-Obimbo et al. World Lung Conf Oral Abstract 2444, 2024

* Among 56 who did the 6MWT



Clinical presentation of PTLD: African studies reporting 
post-TB symptoms/signs in Children

Author (Year) Country
Age 
range N Cough Breathlessness* Sputum 

Overall no with 
any symptom

Min, max Freq (%) Freq (%) Freq (%) Freq (%)
Attia E (2018) Kenya 10 - 19 96 34 35% 17 18% 28 29% 52 54%

Maleche-Obimbo (2023) Kenya 3 - 19 55 15 27% 26 48% 10 18% 30 55%

Nkereuwem E (2022) Gambia ? 68 21 31% 6 9% 8 12% 35 52%
Kamene M (2024) Kenya 0 – 19 107 23 22% 8 7% 10 9% 31 29%
Nkereuwem E (2024) Gambia 5 - 19 79 21 27% 9 11% 14 17% 28 35%

Githua J (2024) Kenya < 15yr 189 44 23% NR NR NR NR

After completing TB treatment, >50% of children and adolescents have persisting symptoms
Commonest symptoms/signs: cough, chest congestion/sputum, breathlessness

Exam signs: tachypnoea, crepitations, desaturation with exercise, exercise intolerance. 



CXR abnormalities post-TB: Gambian children <19 yr.(Nkereuwem) 

Characteristic Freq or 
median

Percent 
or IQR

Age in years 15.6 11.8, 17.9

Biomass smoke 75 95%

Weeks after end of TB Rx 1.2 0.8, 2.4

HIV infection 8 10%

CXR abnormalities 37 47.4%

Fibrosis 22 28.2%

Consolidation/infiltrates 6 7.7%

Cavities 3 3.9%

Bronchiectasis 6 7.7%

Pleural effusion 2 2.6%

Volume loss/collapse 10 8.3%
Chest X‐ray imaging from participants with severe radiological 

abnormalities. (Nkereuwem 2024)

Ref: Nkereuwem et al, Ped Pulm 2024

Bronchiectasis with 
volume loss, right lung

Fibrosis Right upper lobe



Emerging insights from African children: TB sequelae has a varied 
presentation; Risk factors for developing PTLD 

Post-TB lung disease among 78 Gambian children 

5 – 19 yr. (Nkereuwem et al. Ped Pulm 2024)

Ref: Nkereuwem et al, Ped Pulm 2024.             Kamene M, Maleche-Obimbo et al, World Lung Conference Oral Abstract 2444, 2024

Persistent respiratory 
symptoms 35%

Abnormal 
CXR 47%

Abnormal 
Spirometry 57%

Kenyan children: higher risk post-TB symptoms:

• Hospitalised at diagnosis, severe dx (aOR 6.9)

• Older – median age 6yr PTLD, vs 4 yr no PTLD

• HIV+ (OR 1.13)

Gambia: higher risk abnormal lung function

• Older >10yr (aOR 4.3)

• Underweight at end of TB Rx (aOR 8.3)

• Fibrosis on CXR vs other abnormalities (aOR 3.6)

Gambian children: Varied presentation Children were more likely to develop post-TB 
sequelae if they were…. 



Children: Recommended assessment at end of TB treatment

Migliori GB, et al. Clinical standards for the assessment, management and rehabilitation of post–TB lung disease. IJTLD. 2021



Assess at end of TB Rx: Symptoms, exam, 
lung function, imaging

Clinical history:

• cough, sputum, shortness of breath

• wheeze, chest pain, haemoptysis, 

• weight loss and fatigue

Clinical Exam: 

• respiratory rate, heart rate

• anthropometry (WHZ, BMI)

• chest exam

Measures of oxygenation and ventilation: 

• Resting pulse oximetry, walking oximetry, 

• arterial blood gas (severe cases)

Exercise Test - Six minute walk test. 

• Walk expected distance? Dyspnoea level?

• O2 desaturation? Severe fatigue?

Assessment of lung function: 

• Spirometry (pre- and post-bronchodilator) 

• Additional lung function tests where available 
(oscillometry, DCLO) 

Lung imaging: 

• CXR at the end of treatment, repeat where 
indicated during longterm monitoring

• Moderate to severe cases - Chest CT (with 
high resolution reconstruction, if available)

Nightingale R, Carlin F, Meghji J, McMullen K,et al. Post-TB health and wellbeing. IJTLD. 2023 
Migliori GB, Marx FM, Ambrosino N, et al.  Clinical standards for the assessment, management and rehabilitation of post–TB lung disease. Int J Tuberc Lung Dis. 2021



Prevent further lung infections, Treat Infective 
Exacerbations
Prevention

• Vaccination:
• Pneumococcal, Influenza, Covid

• Airway disease / bronchiectasis:
• preventive antibiotics - TB px, bacterial px
• Airway clearance – chest physio

• Immune modulators
• Macrolides, corticosteroids where indicated

Supportive care

• Optimise nutrition

• Psychosocial support

• Smoke and vaping cessation

Treat subsequent lung infections promptly 

• Broad spectrum antibiotics 14 – 21 days 

• Chest physio / sputum clearance

• Muco-active agents PRN (hypertonic 
saline nebulisation)

Pulmonary Rehabilitation

Verwey C, et al. Bronchiectasis in African children. Challenges and barriers to care (2022) 
Front. Pediatr. 10.



Management – Pulmonary 
Rehabilitation

• Aerobic exercise: free walking
• 30 min 2–5 times/week for 4–8 weeks

• Strength training: upper and lower extremities: free weights
• 2–3 set of 6–12 repetitions, intensity set according to perceived muscles 

fatigue

• Inspiratory muscle training:
• Interval training: 10 exercises followed by 10 seconds break between each.

• Airway clearance techniques (sputum+, bronchiectasis):
• 15–30 min one or more times/day

• Nutritional Support – optimise BMI
• Diet guidance, supplemental micronutrients

• Psychological Support 
• counselling, support groups.

Nightingale R, Carlin F, Meghji J, McMullen K,et al. Post-TB health and wellbeing. IJTLD. 2023 



Kenyan Child, TB & HIV diagnosis age 5 yrs. Severe Post-TB 
symptoms, Extensive lung pathology on CXR & Chest CT.  

• Hx: Cough, fever, night sweats x 4wk
• Grandma had TB 
• Hospitalised, Severe miliary & PTB
• HIV diagnosed child, CD4 336
• 6-mth TB Rx, ART, partial improvement

• 6mth after TB….
• New pneumonia
• Recurrent lung infections in hospital
• COVID-19, Pseudomonas
• Progressive respiratory failure
• O2 dependant. Destroyed lung
• Died 2 years after TB

CXR age 5yr: Miliary, hilar TB

CXR Chest CT at 6yr, 12 mth post-TB: Bronchiectasis, fibrosis



Thank you!
Asanteni!

Merci!
Grazias!



https://www.post-tuberculosis.com 
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