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BACKGROUND A@N%)V%&z
PTLD: a large, under-recognised global and LMIC burden -

Up to half of TB survivors retain chronic respiratory impairment after “cure.” Burden varies by HIV status & setting

With ~155 million people having survived TB globally, post-TB lung disease (PTLD) is

now a major driver of chronic respiratory morbidity in Low-and-middle income HIV-negative survivors: 66.9% any PTLD
countries — yet it is rarely screened for in routine TB programmes. HIV-positive survivors: 32.8% any PTLD

o Rural symptom prevalence: 68.8% vs 39.1% urban
46.7% 41,0/) 64.6% Africa (pooled any PTLD): 38.2%
abnormal lung persistent radiologic Why it matters
function respiratory symptoms abnormalities

PTLD causes breathlessness, reduced exercise capacity,
recurrent infection and excess mortality — but is invisible

to symptom-only TB screening.
LMIC pooled prevalence (Maleche-Obimbo et al., 2022; 32 studies, n=6,225) ymp y &

The South African & mining context

South Africa — among the world’s highest TB burdens Mining communities — compounded respiratory risk

. . i i . TB incidence in mining populations runs 3—8x the national rate; silica dust
852 / 100,000 bacteriologically-confirmed pulmonary TB (first national i o )

drives silicosis, COPD and recurrent TB — accelerating PTLD.
prevalence survey, 2018)

G isihar savEamee i man e e Former Basotho goldminers: silicosis prevalence 24.6% alongside high past

57.7% of survey TB cases were CXR-positive but symptom-negative TB burden.

(subclinical)

Sources: Maleche-Obimbo et al., PLOS Glob Public Health 2022 - Taylor et al., eClinicalMedicine 2023 (59.1% abnormal spirometry) - Dodd et al., Lancet Infect Dis 2021
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STUDY SETTING Aﬁ‘@&&!
Why Nkomazi? A high-risk rural mining sub-district -

e

591,928 4,785 km?

population (Census 2022) rural sub-district, Ehlanzeni

17.4% 852/100k

Mpumalanga HIV prevalence — highest in national TB prevalence (men 1.6x higher)
SA
’ | A convergence of risk
Govan Mbeki MsukaligfVa
T GERT SIBANDE : Rural, largely Swazi-speaking community on the Maputo Corridor bordering

—— Mozambique and Eswatini, with anthracite (coal) mining, high HIV/TB co-

| BreatheWell study area § j burden and limited PTLD screening — a large pool of TB survivors at risk of
Nkomazi sub-district post-TB complications.

A Anthracite (coal) mine
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STUDY SETTING AAQUTY
Mining in the Nkomazi sub-district =

Mining contributes ~7% of Nkomazi’s economy. The sub-district sits on the KaNgwane (Komatipoort) Coalfield, where anthracite operations expose
workers and surrounding communities to silica and coal dust — established drivers of silicosis, COPD and recurrent TB.

° Nkomati Anthracite Mine ° KaNgwane Anthracite (Madadeni)

Operating Planned / expansion
Surface + underground anthracite mine near Komatipoort, within the Proposed opencast and future underground anthracite operation ~40
KaNgwane Coalfield ~11 km west of the Mozambique border. Mining km south-east of Komatipoort — expanding the local dust-exposed
right ~9,000 ha; stated life of mine 20+ years. workforce.

Implication: Dust-exposed, TB-affected mining communities concentrate the risk factors for PTLD — making Nkomazi a priority setting for integrated
post-TB lung health screening.

Sources: Global Energy Monitor (Nkomati Anthracite) - SAHRA / SAHRIS (KaNgwane Anthracite) - Nkomazi IDP 2022-27
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Problem statement & rationale

The gap
®

TB programmes declare patients “cured” at treatment completion,
with no routine assessment of residual lung damage.

Symptom-based screening misses subclinical disease — most TB and
PTLD in high-burden settings is asymptomatic.

PTLD screening is not integrated into routine TB or occupational-
health services in mining-affected districts.

The true community burden of PTLD in South African mining
communities is largely unmeasured.
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The rationale

Community digital chest X-ray (DCXR) with Al interpretation,
already deployed for TB active case-finding, can simultaneously
detect post-TB structural lung damage.

By adding spirometry, and peak-flow, the BreatheWell model can
guantify PTLD burden and link survivors to care — within an
existing integrated platform, at marginal additional cost.



Aim & objectives
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To determine the prevalence, clinical and functional characteristics of post-TB lung disease among adults screened through a

community-based integrated TB & lung-health programme in a South African mining community — and to assess the value of integrating

PTLD screening.

Specific objectives

Estimate the prevalence of PTLD among individuals screened
via community DCXR with Al interpretation.

Describe the diagnostic cascade and yield of integrating PTLD
screening into community TB active case-finding.

Aligned to the BreatheWell integrated service-delivery (ISD) model objectives — TB REACH Wave 11.
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Characterise the clinical, radiological and spirometric profile of
confirmed PTLD cases.

Generate evidence to inform integration of post-TB lung-
health assessment into routine TB and occupational-health
services.



METHODOLOGY AAQUTY
The BreatheWell integrated service-delivery model A o

TB and lung-health services are merged into a single community-to-clinic pathway, bringing diagnostics closer to the point of need.

Community active case-

. . Triage & referral Evaluation & management
finding

> >

e Mobile DCXR + Al scoring in mining

Spirometry, 6-minute walk test, clinical review

communities * Flag DCXR Al score > 0.5, TB-suggestive films B-positive e
oy . [ ] -
e Integrated TB/lung-health symptom or symptom-positive screens positive - treatment initiation & linkage
questionnaire e TB-suggestive -> TB NAAT (sputum) e PTLD/COPD -> bronchodilators, pulmonary
* Household & community-leader mobilisation e Abnormal, non-TB - lung-health clinic rehab

o Bl fems fesing en et Lung-health clinics: Tonga, Naas & Mangweni

Diagnostics: DCXR + Al - TB NAAT - spirometry - peak-flow - 6-minute walk test Data: TB ID register - DHIS2 - Tier.Net
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Methods A AQYTY

Study population & procedures PTLD case definition (all three required)

9,327 individuals screened via community DCXR with Al interpretation
in a peri-mining community of Nkomazi, March—December 2025. The e Documented TB history
screened population is made up of ex-miners and individuals living in

peri-mining communities, who would normally present themselves for
health screening services.

Integrated workup: symptom assessment, DCXR, TB NAAT, spirometry,
peak-flow, 6-minute walk test and clinical evaluation.

Confirmed TB excluded before classifying PTLD.

Completed TB treatment, with active TB excluded.

Functional / symptomatic impairment

Persistent respiratory symptoms or spirometry abnormality

Analysis (FEV:/FVC < 0.70 or a restrictive pattern).
Descriptive cascade analysis with sex disaggregation; prevalence e Radiological sequelae
expressed against the total screened population; spatial and Al-score

stratified analyses ongoing. Fibrosis, cavitation, parenchymal destruction, pleural thickening or
bronchiectasis on DCXR.
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Results: screening-to-diagnosis cascade

1.2%

. Male . Female of all screened had

confirmed PTLD

Abnormal DCXR l. 1,724 (13.5%) 112

confirmed PTLD cases

(64 male - 48 female)
DCXR TB-suggestive II 554  (5.9%)
Comprehensive 343 (3.7%)
lung evaluation '
Key signal: PTLD emerged at every step
of the TB cascade — most cases would
Confirmed PTLD H 112 (1.2%) be missed by symptom-only screening.
Total screened 9,327 3688 (40%) 5639 (60%)
Confirmed PTLD 112 64 (51%) 48(49%)
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RESULTS

Results: PTLD prevalence & subgroup analysis

Community prevalence, by sex (per 100 screened, Wilson 95% Cl)

Overall —e— 1.20% (1.00-1.44)
n=112/9,327
Male I P | 1.74% (1.36-2.21)
n=64/3,688
Female —®—1  0.85% (0.64-1.13)
n=48/5,639
0.0 0.5 1.0 1.5 2.0 2.5 3.0

PTLD prevalence per 100 screened (95% Cl)
Yield rises sharply along the diagnostic pathway

All screened @ 1.2% (1.0-1.4)

112/9,327
Abnormal DCXR 94 6.5% (5.4-7.8)
112/1,724
Fully evaluated 32.7% (27.9-37.8)
112/343
0 10 20 30 40

Confirmed PTLD as % of denominator (95% Cl)
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Males carry double the burden

RR 2.04

95% Cl 1.41-2.96
x2=14.7, p <0.001

Male PTLD prevalence (1.74%) vs female (0.85%).

Reading the cascade

fully-evaluated individuals had PTLD (32.7%) —
confirming the screen efficiently concentrates true
disease, while overall community prevalence (1.2%)
marks the hidden reservoir.

12



RESULTS AAQUTY
Results: clinical & functional characteristics A INOATIONS

Symptom profile of PTLD cases Lung-function (spirometry) patterns
chronic cough [ —— 50% ovstructive [ | 18%
Dyspnoea on exertion _—| 27% Normal with symptoms } | 17%
Chest pain — 22% Restrictive _—I 12%
Other — 1% mixed [N 6%
0 10 20 30 40 50 60 70 0 5 10 15 20 25 30
% of PTLD cases with symptom (95% CI, n=108) % of PTLD cases (95% CI, n=112)

Mixed functional phenotype: obstructive, restrictive and mixed deficits coexist, and ~17% have persistent symptoms despite normal spirometry — so
radiological + functional assessment are complementary, not interchangeable. All estimates shown with Wilson 95% confidence intervals.
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Interpretation

What the findings mean

* A 1.2% community-wide PTLD prevalence — in a single screening
round — signals a large hidden reservoir of post-TB morbidity.

e Males carry twice the burden (RR 2.04, p<0.001), consistent with
higher male TB prevalence and occupational dust exposure.

e Functional impairment is heterogeneous and clinically meaningful
(obstruction, restriction, mixed).

e Systematic Al-assisted DCXR uncovers disease invisible to symptom-
only screening.
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Placing the estimate in context

Denominators matter. Published PTLD estimates are measured among
treated TB survivors:

41-65% _ _
LMIC pooled PTLD (symptoms / lung function / radiology)
— Maleche-Obimbo 2022
38% / 58%
airflow obstruction / low FVC, SA cohort — Allwood 2021
59.1%

abnormal spirometry post-TB (meta-analysis) — Taylor
2023

In this study the comparable figure — PTLD among fully-evaluated
individuals — was 32.7% (95% Cl 27.9-37.8), squarely within the published
range.
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Programmatic & policy implications

e Integrate

Add pre/post-treatment CXR + spirometry at TB
treatment completion as routine programme

endpoints.

Protect & support

Link confirmed cases to disability and social-
protection mechanisms, including
compensation for miners.
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0 Link services

Connect TB and occupational-health services in
mining-affected districts for shared screening
and referral.

e Inform policy

Feed evidence to the SA National TB
Programme and WHO post-TB lung-health
agenda; embed LH indicators in DHIS2.

A AQUITY
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e Build pathways

Establish PTLD management pathways —
pulmonary rehabilitation, bronchodilators,
clear referral criteria.

e Research

Advance spatial, cost-effectiveness and quality-
of-life studies to guide scale-up.

15



Conclusion: key take-home messages A HQYTY

PTLD is a significant, under-recognised burden — in South African high-TB and mining communities — and it is largely invisible to
routine TB programmes.

Integrated, Al-assisted DCXR + spirometry works — Systematic community screening uncovers hidden post-TB morbidity at marginal
additional cost on an existing platform.

TB and occupational-health services must connect — Stronger linkage is essential to detect and manage coexisting lung disease in
dust-exposed populations.

Policy action is needed — Embed post-TB lung-health assessment into national TB programme endpoints and the WHO agenda.

Addressing PTLD is essential to achieving true TB elimination and respiratory-health equity.
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