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▪ Question: have we finished our work when the patient is cured from TB 
(and from COVID-19?) 

▪ The history: 

- the JBP Review: the beginning 

- the Stellenbosh Symposium: the standardisation

- the Lancet GH paper: the measurement

- The IJTLD clinical document: the summary

▪ Evidence on PTLD and on the need to manage it

▪ Evidence on post-COVID-19 disease and on the need to manage it

Learning Objectives
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Programmatic approach to TB: we diagnose, treat and prevent
infection and disease, and we are happy when the patient is cured
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Are we happy with this in 2023?

Let’s start from some scientific evidence

PTLD 
publications
1965-2021
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The history of PTLD (1): First review on the topic (2016)

Post-treatment sequelae

Detroyed lung

Functional evaluation of sequelae (DS-TB; MDR-TB)

Pulmonary rehabilitation (PR) interventions (physiotherapy, LTOT, ventilation)



The story of a patient



The evidence
Allowed to recommend…



Post-TB Lung Disease (PTLD) and post-COVID-19 sequelae: 
have we finished our work at the end of TB and/or COVID-19? 

• TB disease can lead to chronic lung functional impairment resulting in decline of pulmonary function 

• Pulmonary sequelae can be obstructive or restrictive in nature and can hamper exercise capacity as well 

as quality of life (QoL)

• Prevalence of functional impairment at the end of anti-TB treatment: 13% - 68% in new TB cases and 75% - 

96% in MDR-TB cases 

• Mortality rates for TB survivors may be up to three times higher than that of the general population

• Pulmonary rehabilitation is effective in PTLD. Research is undergoing to understand the relevance of 

post-COVID-19 sequelae and need for rehabilitation



Mini-review of the literature:

‐ a high proportion suffer from limited capacity to perform 

exercise and have poor QoL; 

‐ patients in low-income countries are mainly younger;

‐ PR is effective in improving walking distance and core 

spirometry parameters 

‐ PR programmes ranging from 3 to 32 weeks

Visca D, et al. The need for pulmonary 

rehabilitation following tuberculosis treatment. Int J 

Tuberc Lung Dis. 2020;24:720-722

Allwood BW, et al. Persistent chronic

respiratory symptoms despite cure from 

tuberculosis correlated poorly with lung

function. Int J Tuberc Lung Dis 2021; 25: 

262–270

Assessment of 145 patients who successfully 

completed TB treatment:

- 38% had an obstructive pattern and 54% a 

restrictive pattern

- 19% had chronic cough 

- 42% had wheezing

- 25% a dyspnoea score of 3 or 4 (MRC) 

Some evidence
for TB - 1.



Muñoz-Torrico M, et al. Functional impact of 
sequelae in drug-susceptible and multidrug-
resistant tuberculosis. Int J Tuberc Lung Dis. 
2020 Jul 1;24(7):700-705.

61 patients (34 DS-TB and 27 MDR-

TB)  assessed after TB treatment:

- 66% had functional impairment 

- 49% had DLCO

- 16% hypoxemia at rest

- 74% with persistent respiratory 

symptoms (cough, phlegm, or 

wheezing)

- 40.4% dyspnea

- Functional damage is more 

apparent in DR-TB

Retrospective study on 43 post-TB patients.

After 3 week PR programme subjects with 

impaired lung function showed a significant 

improvement in:

6-MWT, final Borg dyspnea, fatigue scores, 

FEV1, FVC, mean partial pressure of arterial 

oxygen and median oxygen saturation in 

arterial blood

Visca D, et al. Pulmonary rehabilitation is effective
in patients with tuberculosis pulmonary sequelae. 
Eur Respir J. 2019 Mar 14;53(3):1802184.

Some evidence
for TB - 2.



Allwood BW, et al. Post-tuberculosis lung health: perspectives from the First 
International Symposium. Int J Tuberc Lung Dis. 2020 Aug 1;24(8):820-828

First meeting dedicated to life and well-being after TB. Delegates from 13 

countries across five continents, representing more than 27 different institutions.

Consensus reached on a toolkit for future PTLD measurement and on PTLD 

patterns to be considered

Some evidence
for TB - 3.



• Some variability

• Most common pattern:

- BRA: Obstructive: (50.9%)

- ITA: Mixed (41.9%)

- MEX: Normal (44.1%) 

• PaO2 and Sat HB% worse

in MEX

• Funbctional parameters

deteriorating over time 

when assessed (BRA)



• Still uncertain what is the proportion of COVID-19 survivors  with persistent 

symptoms for months after recovering from the initial infection

• Long-term consequences vary from mild symptoms to severe conditions, often 

affecting multiple organs. 

• Symptoms may primarily be breathlessness but also include fatigue, sleeping 

difficulties, low grade fever, depression, anxiety, impacting cardiac, pulmonary and 

renal systems 

• Patients’ QoL may be improved with individual and tailored rehabilitation programmes

Need for Post-COVID-19 rehabilitation?



Retrospective study on 140 patients:

‐After rehabilitation (median 24 days) 

improvements in Short Physical Performance 

Battery (SPPB), Barthel Index (BI) and 6MWT

Zampogna E, et al. Pulmonary Rehabilitation in 

Patients Recovering from COVID-19. 

Respiration. 2021;100(5):416-422. Zampogna E, et al. Functional impairment during 

post-acute COVID-19 phase: Preliminary finding 

in 56 patients. Pulmonology. 2021 Jan 6:S2531-

0437(20)30268-3

Assessment of clinical and functional

presentation of 56 post-acute COVID-19 before 

rehabilitation:

All 56 patients showed a reduced Barthel Index  

and Euro Quality of Life and increased Barthel 

Dyspnea Index. Total Short Physical Performance 

Battery score of 0 in 48% of pts.

Some evidence on COVID-19 – 1.



Visca et al. The role of blood gas analysis in the post- acute phase of COVID-19 pneumonia. 

Arch Bronconeumol. 2021, doi: https://doi.org/10.1016/j.arbres.2021.06.003

Assessment of the role of alveolar-to-arterial oxygen (AaDO₂) gradient and P/F in 145 COVID-19 

survivors (P: PaO₂; F: O₂ inhaled Fraction) 

AaDO₂ is more sensitive than P/F in COVID-19 post-acute phase to monitor lung damage in patients not 

admitted to the intensive care unit

Some evidence on COVID-19- 2.



• We have seen in the clinical presentation that patients with TB and COVID-19 may have a 
cumulative effect of the respective sequelae, thus making them as a group potentially in 
need of further attention

• In terms of programmatic activities, this means to consider evaluating patients at the end of 
TB/COVID-19 (at least those with ‘problems’) and their rehabilitation, with impact on health
services.

• The UNION has just completed a first document on the Clinical Standards for evaluation and 
rehabilitation of PTLD patients and is working at the post-COVID-19 document

Need for rehab in post-acute COVID-19 patients
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The history of PTLD (2): Stellenbosh (2020)





• Important
idea

• Pulmonary
Rehab not
discussed
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The history of PTLD (3): The measurement of health effects

(Lancet GH 2021)

122 million DALYs due to incident tuberculosis disease estimated in 2019, 

with 58 million DALYs attributed to post-tuberculosis sequelae, representing 

47% of the total burden estimate. 

The study shows that human suffering for PTLD exists in all ages and in 

young age groups exceeds that for TB disease



The impact of PTLD is dramatic

YLLs: years of life lost
>TB in intermediate age groups; >years lost by young pts

YLDs: years lived with disability
>years lived with disability by young pts

DALYs: disability-adjusted life years



DALYs (1 incident case) from PTLD (0.45+5.95= 6.4, green areas) are 
higher than to those from TB disease (1.57+4.23= 5.8, azur areas)



DALYs (1 incident
case) for disability
and mortality per age 
groups.

All ages affected, 
younger groups have
higher DALYs as
longer life 
expectancy
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The history of PTLD (4): Clinical statement (2023)



• 155 M TB survivors
• Post TB includes
- Morbidity in children and adolescents
- Post TB neurological disability
- Post-TB cardiovascular disability
- PTLD

- Rehabilitation not discussed much



Measuring post-TB wellbeing



Classification of PTLD (severity)



Proposed classification of PTLD clinical patterns



TOPD Focal

bronchiectasis

Destroyed

left lung

TOPD TOPD, bronchiectases & 

pulmonary hypertension
Cavity

TOPD: 

TB-related

Ostructive

Pulmonary

Disease



PTLD

❑ Assessment

❑ Management

❑ Follow-up



PTLD: individuals with symptomatic

exacerbation, worsening/increased

frequency or new symptoms, no 

response to uisual treatment, 

impaired QoL

Assessment: councelling/education, 

clinical, functional, imaging, 

microbiology, co-morbidities

Management plan: approach to 

PTLD or TB if necessary

Optimization of treatment: 
medical, rehab, vaccinations, 

smoking cessation



Conditions to consider for 
differential diagnosis
and/or as co-morbidities



End- treatment 

assessment in 

children and 

adolescents



Int J Tuberc Lung Dis. 2020 Jul 1;24(7):700-705. 





Confirmed children (continuous line) 

with TB have lower FEV1 (upper left) 

and FVC (lower right) than

unconfirmed and children unlikely to 

have TB (dotted lines)



Suggested reading to re-order ideas and keep the essentials



Conclusions

• Increasing attention on PTLD

• First Review Published in 2016

• Growing evidence also from low– income countries

• The Stellenbosh UNION initiative allowed to standardise basic definitions

• The IJTLD International Standards (2021) describe the clinical steps to 

evaluate and manage PTLD in patients completeing anti-TB treatment

• A follow-up conference in Stellenbosh, WHICH FOLLOWED the Clinical 

Standards, allowed to present a detailed clinical statement of post-TB 

disease, including PTLD

• Rehabilitation has been recognized as a major element of PTLD 

management and the core information is included in the Clinical 

Standards document



First we do what is necessary, 

then we do what is possible 

and, finally, 

we  work to make the impossible, possible…

Thank you
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