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Abstract

Silicosis and tuberculosis (TB) are both global health concerns, with high prevalence

among miners from the South African gold mines. Although knowledge has

accumulated about these two conditions as distinct diseases since the early 20th

century, and despite progress in technology with multiple diagnostic tools and

treatment options available for TB, the challenge of distinguishing and therefore

efficiently managing these two conditions in this population remains as current as it

was 100 years ago. To illustrate the diagnostic and health service problems of

distinguishing TB and silicosis clinically and radiologically in former gold miners from

the South African mines living in resource‐poor areas, we discuss four cases

reviewed for this report by a panel of experts. For each case, occupational history,

past and current medical history, physical examination, radiological and laboratory

findings are described. Common themes are: (1) poor agreement between radiological

and clinical presentation; (2) poor agreement between radiology findings and detection

of active TB on sputum Xpert MTB/RIF testing; and (3) difficulty in distinguishing the

clinical and radiological presentations of silicosis and tuberculosis. Possible conse-

quences at the population level are undertreatment or overtreatment of TB, and

underdiagnosis or overdiagnosis of silicosis. There is a need for training of practitioners

who are screening or attending to former gold miners in the clinical and radiological

features of combined disease, using a curated database of miners' chest X‐ray images.

Investment in protocols for management of both acute and chronic silicotuberculosis in

ex‐miners is needed, as is clinical, epidemiologic, and operations research.
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1 | INTRODUCTION

Silicosis and tuberculosis (TB) singularly and in combination are global

health concerns.1,2 Southern Africa is one of the regions highly

affected by both diseases in mining populations. Gold miners in

particular are exposed to hazardous concentrations of respirable

crystalline silica which may cause respiratory, renal and auto‐immune

disease.3 Among these is susceptibility to pulmonary TB, heightened

by exposure to silica with or without radiological silicosis, even after

exposure to silica dust has ended.4,5 Owing to this and other factors

associated with migrant labor and congregate settings, mining is an

amplifier of TB in communities in sub‐Saharan Africa.6,7

Very high prevalences of silicosis and TB in ex‐goldminer

populations in South Africa and living across its borders have been

recorded in recent decades.8–10 In a recent study of ex‐miners in

Lesotho, which is the source of this report, prevalences found were:

silicosis 42%, chest X‐ray (CXR) suggestive of TB 60.9% and active

TB 6.2%.10 Silicosis and TB in miners exposed to airborne respiratory

hazards, singly or combined, have been compensable occupational

diseases since the early 20th century under South African

legislation.11 The diagnosis of TB whether active disease or post TB

CXR abnormality is therefore of both public health and occupational

health importance.

Knowledge about silicosis and TB as distinct diseases in gold

miners has accumulated since the early twentieth century.12–15

However, despite progress in technology and the multiple diagnostic

tools and treatment options for TB that have been developed, the

challenge of distinguishing and therefore efficiently managing these

two conditions in this population remains as current as it was three

quarters of a century ago.12,16–19 While computed tomography (CT)

scanning is able to identify features of silicosis not visible on the plain

CXR and has a role to play in distinguishing old/healed TB from active

TB and TB from silicosis,20 this technology is generally not available

in low resource settings.

The focus of this report is therefore on plain CXR. The objective

is to discuss cases chosen specifically to illustrate the major

diagnostic problems occurring during clinical and radiological assess-

ment of silicosis and TB in this population of ex‐miners, rather than as

novel or unusual presentations. The cases were drawn from Lesotho,

a low income country bordering on South Africa. The country has a

population of 2.2 million,21 and suffers the world's highest annual TB

incidence of 650 per 100,000.1

2 | MATERIALS AND METHODS

This study analyzed information collected at an Occupational Health

Service Centre (OHSC) in the town of Mafeteng as part of the TB in

the Mining Sector in Southern Africa (TIMS) programme.22

B. M. served as medical officer at this clinic. Invitations to miners

who had worked in the South African mining industry to attend

screening were extended throughout Lesotho by means of public

gatherings, public media, word of mouth, and via civil society

organizations. The miners were invited to visit one of the two Service

Centres in Lesotho for screening for TB and silicosis. The screening

protocol for all attendees included history, physical examination,

postero‐anterior digital CXR, sputum Xpert MTB/RIF test (a nucleic

acid amplification test produced by Cepheid), spirometry and pulse

oximetry (Aquarius G91025, Aquarius Electronics) at rest. All

attendees were offered these investigations irrespective of symptoms.

Spirometry was performed according to American Thoracic Society/

European Respiratory Society criteria23 using European Community of

Coal and Steel (ECCS) reference values × 0.9.24 Approximately 2700

ex‐gold miners were examined.

The Centre at which miners were examined was program

specific. It was therefore unable to investigate complex cases to a

precise diagnosis through CT or bronchoscopy, for example. Its

primary role was screening for active TB, with referral to district

hospitals where necessary. A secondary objective was screening for

compensable disease, which includes silicosis, old/healed TB and

silicotuberculosis that meet statutory criteria under South Africa's

Occupational Diseases in Mines and Works Act (ODMWA).25

Attendees were therefore aware of the possibility of compensation

for occupational lung disease. For all those with suspected

occupational disease, a claim was submitted to the Medical

Bureau for Occupational Diseases (MBOD) in Johannesburg, the

certifying agency.

Selection of the cases for this report was made by B. M. in

consultation with R. E., D. R., J. T. W. N., and H. G. For each case, the

medical assessment is described, including occupational history, past

and current medical history, physical examination, radiological and

laboratory findings. Only spirometric values as a percent of predicted

were available from the secondary database compiled for research

purposes. For reasons of infection control, those known or suspected

with active TB did not undergo spirometry. For purposes of this

report, the CXRs and case histories obtained at the Centre visits were

reviewed by B. M., three occupational medicine specialists, R. E., D.

R., J. T. W. N. and a radiologist H. G., with extensive combined

experience in reading CXRs of gold miners (the “panel”). As the

Centre did not have pulmonology facilities, and no formal responses

were received from district hospitals regarding referrals to them,

each case report is based on the primary assessment, taking the CXR

and occupational and medical history into account.

In this report, silicotuberculosis is defined as a combination of

silicosis and TB, whether the latter is active or old/healed disease or

both. Silicosis is defined as abnormalities on CXR that are consistent

with the ILO Classification profusion 1/1 or above or with

progressive massive fibrosis (PMF).26 Radiological TB is defined as

any abnormality suggestive of active or old/healed TB.

Permission to analyse and publish clinical data was provided by

the Wits Health Consortium‐TIMS project. Ethical clearance was

obtained from the National Health Research Ethics Committee of

Lesotho (ID: 142‐2018), and the University of Cape Town Human

Research Ethics Committee (HERC REF 699/2020). As the choice of

the cases was made retrospectively from a secondary database, the

requirement for individual consent was waived.
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3 | CASE DESCRIPTIONS

Table 1 provides a summary of the occupational and medical features

of the four cases.

3.1 | Case 1

This was a 61 year‐old man, former smoker and HIV positive on

antiretroviral therapy, who had worked in gold mines from 1978 to

1999 (21 years) as a rock drill operator. When he visited the Centre in

2017, he had already been treated four times for pulmonaryTB and was

undergoing a fifth course of TB treatment. This current treatment was

initiated on the basis of CXR findings and chronic productive cough

(recorded in his medical booklet), as the Xpert MTB/RIF sputum test

was negative. At his visit, he had no physical complaints, did not look

physically ill and was afebrile, but had a slightly reduced oxygen

saturation of 94% in room air (normal value ≥95%).

The attendee's medical booklet had previous TB treatments

documented, which indicated that the first TB episode was associated

with a positive acid‐fast bacilli (AFB) sputum smear test. The only

evidence of the second and third TB treatments was his TB directly

observed treatment cards, which did not document whether the

decision to treat was on bacteriological grounds. The fourth and fifth

treatments were based on persistent cough with a non‐improved

X‐ray, as recorded in the medical booklet.

The CXR taken on the day of the visit to the Centre (Figure 1)

shows extensive fibrosis of the left lung with volume loss and

compensatory hyperinflation of the right lung. Extensive pleural

thickening of the left hemithorax is present, as are cystic changes,

areas of calcification, and features suggestive of bronchiectasis.

The right lung shows uniform opacities of about 2–3mm diameter in

the upper part of the middle zone (ILO Classification profusion q/q 1/1).

The panel assessed this CXR image as silicotuberculosis.

Although the panel could not recognize any signs of active TB, it

TABLE 1 Summary of occupational and medical history and current clinical status.

Case 1 Case 2 Case 3 Case 4

Age (years) 61 67 73 67

Length of mining service (years) 21 35 8 40

Interval from mining work to
consultation/CXR (years)

18 7 7 9

Episodes of past TB treatment 4 1 0 2

HIV status Negative Positive Negative Negative

Symptom status at clinic visit Denied any symptoms Chronic productive cough,
progressive shortness of
breath

Denied any
symptoms

Acute exacerbation of chronic
productive cough, respiratory
distress

TB treatment status at clinic
visit (Xpert MTB/RIF test
status)

On treatment based
on CXR features

(negative)

OnTB treatment based on CXR
features and symptoms
(negative)

No treatment
(negative)

No treatment (negative)

Blood oxygen saturation %a 94 93 97 88

Panel assessment Silico‐tuberculosisb Silico‐tuberculosis Silico‐tuberculosis Tuberculosis

Abbreviation: CXR, chest X‐ray.
aNormal ≥ 95%
bSee text for definition.

F IGURE 1 Chest X‐ray (from 2017) of a 61 year‐old ex‐gold
miner with 21 years of underground gold mining, HIV positive, and on
his fifth episode of treatment for TB.
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noted that it was not possible to exclude active TB on radiological

grounds alone. Given that the attendee was already undergoing TB

treatment and that monitoring of treatment was not in the scope of

the Centre, the patient was referred back to his treating facility.

3.2 | Case 2

This was a 67 year old man, former smoker and HIV negative, who

had worked in gold mines from 1976 to 2011 (35 years) as a winch

operator. He had been treated for pulmonary TB in 2008. In January

2018 when he visited the Centre, he was on TB treatment initiated a

week earlier based reportedly on a history of persistent productive

cough and abnormal CXR. Xpert MTB/RIF sputum test at the time of

diagnosis was negative. At his visit he reported a chronic productive

cough with progressive shortness of breath. He did not appear

physically ill and was apyrexial, although with an abnormal oxygen

saturation of 93% in room air.

In October 2019, the same individual visited the Centre again for

follow up. Symptoms persisted and physical examination were

unchanged. His CXR images are shown in Figure 2A,B.

Both CXRs show bilateral, multiple nodules of q size, mostly in

the upper and middle zones, with extensive fibrotic changes noted

bilaterally. Cystic and peribronchiolar changes, pleural thickening and

diffuse loss of bronchovascular markings are also identifiable.

Cavities are noted in the upper zones bilaterally in Figure 2A. The

image taken after 12 months of treatment reveals reduction in

thickness of the wall of the right upper lobe cavity and generally less

opacification in the lungs (Figure 2B). These changes were

interpreted as a positive response to treatment. The extent of

technical difference between the two images was examined but

considered a less likely interpretation. Although lung hyperinflation

was noted in both CXRs, forced expiratory volume in one second and

forced vital capacity as a percentage of predicted (measured only at

the second visit) were >80%. The panel's assessment was silicotu-

berculosis, including both old/healed and active TB.

3.3 | Case 3

This was a 73 year old man, former smoker and HIV negative, who

had worked in one gold mine as a general underground miner from

1992 to 2000 (8 years). When he visited the Centre in 2017, he had

no medical complaint and denied any cough or shortness of breath,

and gave no history of TB. Physical examination revealed no

abnormality of note, with oxygen saturation normal (97%) in room

air. His sputum Xpert MTB/RIF test was negative.

Surprisingly in view of his lack of symptoms, his CXR (Figure 3)

showed marked volume loss of the left lung with extensive pleural

thickening with calcification. This was read as consistent with old

healed TB, with other causes not definitively excluded. Uniform

rounded opacities read as ILO q/r 2/2 were noted in the right upper

and mid zone. The panel's assessment was silicotuberculosis.

3.4 | Case 4

This was a 67 year old man, former smoker and HIV negative, who

had worked in underground gold mines from 1968 to 2008 (40 years)

as a rock drill operator, winch operator and loader operator. When he

visited the Centre in 2017, he complained of acute exacerbation of a

chronic productive cough and longstanding progressive shortness of

breath. Other recent clinical features were chest pain, blood‐stained

sputum, decreased appetite and intermittent fever. He was on

F IGURE 2 (A), (B) Chest X‐rays of a 67 year‐old ex‐gold miner
with 35 years of underground gold mining, obtained in January 2018
(on the right) and October 2019 (on the left).
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treatment for obstructive lung disease, which he described as

“asthma,” initiated 4 months earlier. He had a history of past

pulmonary TB treatment in 1996 and 2002.

Physical examination revealed an ill‐looking patient with reduced

oxygen saturation (88%) in room air. He was orthopneic, with

tachypnoea and tachycardia, hepatomegaly with raised jugular

venous pressure and bilateral pitting pedal edema, consistent with

cor pulmonale. Xpert MTB/RIF sputum tests performed on two

different occasions were negative.

The apical zones of the CXR in Figure 4 below showed patchy

areas of confluent opacification and sparse nodulation varying in size

and shape, cystic change, an apical pleural cap on the right, and a

rightward deviation of the trachea indicating volume loss. An

enlarged right heart silhouette was also noted. The panel's assess-

ment was that the radiological abnormalities were not consistent with

silicosis, neither in respect of nodular profusion (read as ILO 0/0) nor

of progressive massive fibrosis (PMF). Accordingly their radiological

assessment was TB, with cor pulmonale. This finding is dealt with

further in the Discussion.

The patient was referred as an emergency to the district hospital

for high‐level care, but died 2 days later. Under South Africa's

statutory compensation legislation, and with consent of the next of

kin, the heart and lungs were removed and transported to a central

pathology laboratory in Johannesburg. Macroscopic examination of

the organs at the time of removal by author (B.M.) revealed an area of

firm, blackened tissue in the upper zones with diffuse small blackened

nodules predominantly in the upper lobes with extension into the

lower lobes. Myocardial hypertrophy was also noted. No histology

report could be retrieved from Johannesburg. However, it transpired

that the miner had previously received maximum compensation

allowed under the Act for “second degree” occupational disease.

4 | DISCUSSION

Over 84 years ago, Taylor and Alexander12 reported on the

diagnostic problem arising from radiological overlap between silicosis

and TB. The difficulty in radiologically distinguishing TB from silicosis

is therefore longstanding. There are features described in the

literature which guide the distinction.16–20,27 Trachea in the midline,

nodules of uniform size and distribution and regular shape favor

silicosis. Consolidation, adenopathy, cystic disease/cavitation, asym-

metric nodules of various size and shape, clustering of nodules,

irregular masses, parenchymal distortion and pleural effusion favor

TB. Emphysema, massive fibrosis and adenopathy may accompany

either disease.

Features which might distinguish active TB disease from old/

healed TB include adenopathy, non‐thin walled cavities, ill‐defined

opacities (“soft infiltrates”), patchy consolidation, diffuse miliary

pattern and pleural effusion. CXR changes of recent origin should

also be taken as a marker of possible active TB.18,19 However, given

the wide‐ranging radiological manifestations of silicosis, old/healed

TB and active TB disease, these three conditions may display

considerable overlap. TB may mimic silicosis, particularly when

nodular, miliary or involving confluent fibrosis; or, alternatively, mask

silicosis.

F IGURE 3 CXR (from 2017) of a 73‐year‐old ex‐gold miner with
8 years of underground gold mining.

F IGURE 4 Chest X‐ray (from 2017), of a 67 year‐old ex‐gold
miner with 40 years of underground gold mining.
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Against this background, clinicians involved in the diagnosis of

occupational lung disease in miners, typically in low resource settings

such as Lesotho, need to understand the diagnostic uncertainty and

settle on appropriate management and treatment protocols. Clinical

and health service issues arising from each of the cases are

considered below.

4.1 | Case 1: Recurrent TB, HIV infection

Gold miners suffer high prevalences of both HIV infection9,10 and

latent TB infection—89% in one study28—making them susceptible to

TB recurrence, both reinfection and reactivation. HIV infection is a

strong risk factor for recurrent TB due to reinfection, studied mainly

in the congregate settings of migrant labour and mining.29 Although

recurrent TB among former miners has been poorly studied because

of loss to follow‐up, ex‐miners have a number of risk factors

contributing to lifelong risk recurrence—high community infection

rates,1 silicosis, alone and synergistically in combination with HIV,4,30

and post TB lung scarring.31 Even without silicosis, accumulated silica

lung load may confer a lifelong vulnerability to impairment of the

lung's defences against Mycobacterium TB.32,33

Another feature of Case 1 was recurrent TB treatment with

apparently negative bacteriological tests in four of five courses of

treatment. Active TB in HIV positive individuals poses diagnostic

difficulties due to atypical clinical and CXR presentations. and

negative TB bacteriology associated with paucibacillary TB.34 Given

these considerations and that practitioners have to maintain a low

threshold for investigation for TB in ex‐miners, it is understandable

that empirical treatment for TB in this population is common.

However, the fact that in Case 1 the ex‐miner had silicosis and had

been treated empirically on four occasions raises the question of

overtreatment.

Since distinguishing nodular TB from silicosis may be particularly

difficult,18,19 the corollary of the above is potential under or

overdiagnosis of silicosis. Underdiagnosis is more likely where an

occupational history is not taken or the examiner is unfamiliar with

mining work or with the range of radiological features of silicosis.

Overdiagnosis of silicosis is also a possibility in nodular presentations

of TB.18,35

4.2 | Case 2: Active TB superimposed on chronic
silicotuberculosis

Sputum Xpert MTB/RIF has been shown to be capable of high

sensitivity against culture, with sensitivity lower where the sputum

smear is negative or the individual is HIV positive.36 However its

sensitivity in the presence of chronic (prior) silicotuberculosis has not

to our knowledge been determined. As with Case 1, the clinician is

faced with the problem of excluding active TB given a negative Xpert

MTB/RIF test, nonspecific respiratory symptoms and a CXR showing

extensive abnormalities consistent with silicosis and old‐healed TB.

In this case, the apparent regression of cavities with treatment was

taken as supporting a diagnosis of active TB and empirical treatment.

The extent and pace of radiological changes in post TB lung have

been sparsely studied.36 As it is well established that silicosis can

progress in the absence of silica exposure,37,38 it follows that

silicotuberculosis may show radiological progression— in nodular

fibrosis, coalescence and mass formation ‐ in the absence of active

TB. Cavities suggestive of activeTB need to be distinguished from the

cystic or cavitatory appearance that may accompany post‐TB fibrosis

(“fibrocystic” or “fibrocavitatory”).27 Radiological progression of

silicotuberculosis other than due to newly confirmed active TB is

thus a poorly characterized phenomenon, especially since in South

Africa miners with combined disease are required to leave the

industry and are generally lost to follow‐up.

4.3 | Case 3: No symptoms, negative Xpert
MTB/RIF test, no history of TB treatment, but
with silicotuberculosis on CXR

The reporting by individuals with active TB or fairly advanced

silicosis of minimal or no respiratory symptoms is well established in

the literature.39,40 However, apart from habituation to chronic low

grade symptoms, the phenomenon in the presence of the severe

combined lung disease is difficult to explain.

The absence of a TB history presents a similar puzzle. Given the

high susceptibility of ex‐goldminers to TB and the negative sputum

test, it has become practice to call this “old” “healed,” “inactive” or

“prior” TB. Different explanations present themselves for the absence

of a TB history. It is possible that some ex‐miners cannot recall their

TB treatment. Alternatively the diagnosis may have been missed by

reliance on sputum smear testing, with its limited sensitivity for

culture positive TB. Low grade or “indolent” phenotypes of active TB

may not have elicited TB testing.18,39 However, it remains surprising

that TB disease that causes the extensive lung destruction as seen in

this case would go unnoticed or remain asymptomatic. These

phenomena warrant further research.

4.4 | Case 4: Extensive fibrosis, previous TB
and cor pulmonale

The panel regarded all the radiological changes seen in Case 4 as

consistent with old TB, on a number of grounds. TB fibrosis usually

produces asymmetrical changes and spreads out from the hilar areas

of the lung, as seen in Figure 4. These features are typically coarser

than those of PMF and include destructive changes, cavities and

distortion of the normal lung anatomy as well as nodules of varying

size and shape.

In the absence of histology, the discrete nodules noted

macroscopically post mortem cannot distinguish silicosis from TB.

However, in a compensation setting, adjudicators might take other

factors into consideration. These include the 40 year history of silica
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exposure and the possibility of effacement of the nodular appearance

of silicosis by confluence and contraction of the upper zone as part of

the development of tuberculous fibrosis. For living miners with

access to CT, it remains an open question whether this imaging

technique would be able to distinguish between the fibrotic features

produced by TB from those of silicosis.

Extensive or confluent fibrosis has long presented difficulty in

distinguishing complicated silicosis (PMF) from TB radiologically. The

historical article cited earlier12 presents a classification of silicosis

(without TB) in which advanced disease (the “third stage”) includes

various features of PMF—coalescence of fibrotic nodules or areas,

massive fibrosis resembling consolidation, pleural thickening and

emphysema. A contrary opinion from the same pre‐TB treatment era

was that TB was close to being a necessary factor in the development

of PMF.41 Modern experience would, however, support the conten-

tion that while prior TB may be a risk factor for PMF,17 the latter

does not requireTB as a precursor nor co‐factor, a view reinforced by

outbreaks of PMF in low TB burden settings.42,43

4.5 | Recommendations

4.5.1 | Striking a balance between underdiagnosis
and overdiagnosis of TB

Underdiagnosis of active TB among Southern African miners is a

public health concern. In one report, over 50% of miners who had

active TB diagnosed at autopsy were undiagnosed in life.44 Given the

high mortality and morbidity associated with TB and transmission of

the disease within communities, compensation and TB screening

programs for former gold miners should offer sputum Xpert MTB/RIF

testing to all such miners whether symptomatic or not. Examiners

need to be rigorous when assessing the CXRs of silica‐exposed

workers to ensure that diagnosis of TB is not missed. Since subtle

radiographic changes may be the initial manifestation of TB, it may be

difficult to diagnose TB without comparison with earlier

images.18,19,45 There is therefore a case for investment in systematic

digital record keeping of CXRs, TB tests and treatment of miners,

starting while in service. These records should in turn be accessible to

all healthcare providers who attend to former miners. Such a program

should be part of current regional cooperation in Southern Africa on

silicosis and TB.46

While clinicians should seek bacteriological confirmation of TB

before initiating TB treatment, empirical treatment is justified in

specific circumstances.47 However, where there is a combination of

low resources and high prevalences of HIV, silicosis and post TB CXR

abnormalities, there is a risk of overtreatment. Besides unnecessary

use of scarce resources, TB treatment is itself associated with

morbidity which may be difficult to detect and manage in this setting.

A recent study of Xpert MTB/RIF in an African setting has shown it to

have high sensitivity against culture (> 90%). However, for

Xpert‐negative cases the authors stressed the need for compliance

with TB algorithms, including considering other diagnoses before

commencing empirical treatment.48 In respect of smear negative TB

or HIV infection, greater sensitivity against culture has been shown

with the newer Xpert MTB/RIF Ultra (Cepheid) than Xpert MTB/RIF,

a development which could reduce recourse to empirical

treatment.49

With regard to silicosis, in labour sending areas such as Lesotho,

an occupational history should be taken in all adults presenting with

lung disease, and silicosis considered in all former gold miners with

abnormal CXRs. When active TB is diagnosed in the presence of

radiological changes and an exposure history compatible with

silicosis, an interim diagnosis of silicosis can be considered, but

revisited with a follow up CXR after completion of treatment to

determine the extent of radiological clearing. Apart from diagnosis of

silicosis and TB treatment decisions, the identification of old/healed

TB remains important in this ex‐goldminer population where silicosis

in combination with TB, whether old/healed or active, is a second

degree compensable disease.25

4.6 | CXR classification of silicotuberculosis

In the early version of what is now the 2011 ILO International

Classification of Radiographs of Pneumoconioses there was an

additional symbol for active TB (“tba”)50 which was dropped from

later revisions.26 Beyond the symbol tb, readers still have a

number of options for elaborating the reading of silicotubercu-

losis, including cavity (cv), pleural effusion (ef), marked distortion

of an intrathoracic structure (di), bullae (bu), and significant apical

pleural thickening (at). A judgement about active disease is not

called for by the Classification, and important TB descriptors such

as extent of disease, massive fibrosis, and bronchiectasis are

absent. The latter are, however, relevant to detection and

treatment of active disease, and to assessment of prognosis

(including recurrent disease) and likely impairment in adjudication

for compensation.

There is currently considerable interest in “post‐TB lung” as a

chronic condition requiring follow up and in some circumstances

treatment.36,51 For these reasons, whether using the ILO Classifica-

tion or not, readers should attempt to describe TB in greater detail

than provided for by the Classification. The current “Comment”

section of the ILO reading form could be used for this purpose,

although that requires ignoring the instruction that it should be used

for “non dust‐related disease”. Alternatively, a previous attempt at

providing classification of TB in the presence of silicosis could

be revived.52

CXR reading courses combining silicosis and TB, whether active

or old/healed, are needed for medical practitioners serving mining or

ex‐mining populations where silicotuberculosis is common. This

requires chest imaging teaching sets exemplifying silicosis, TB and

combined disease across the range from subtle to florid, as well as of

progression of such features over time or regression with TB

treatment. Such sets could serve as informal standard films for

readers as an adjunct to the ILO Classification.
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4.6.1 | Health care social security beyond current
workers' compensation system

Gold‐mining related diseases, such as silicosis, COPD or TB, are

either progressive or leave long‐term sequelae that may significantly

affect the life of ex‐goldminers years after they leave the mine. The

example here is Case 4. This ex‐goldminer had a history of past TB

treatment on two occasions, and had received maximum compensa-

tion under ODMWA. His current medical evaluation took place only

because of theTIMS programme, 7 years after certified for maximum

workers' compensation certification. With no financial capacity, in a

country with very poorly resourced medical care, options such as

diagnostic investigation of complications or palliative treatment such

as oxygen therapy remained beyond his reach. While Section 36A of

ODMWA25 makes provision for medical expenses for compensable

disease to be paid by the mine owner (or the Compensation

Commissioner, or both) for both employed and former miners, this

provision has to our knowledge never been honored. A political,

economic and legal strategy is required to find the means to do so.

4.6.2 | Research on silicotuberculosis

In 1938 Taylor and Alexander reported that the United States,

Canada, Great Britain, Germany, Italy, Australia and South Africa had

the greatest number of published studies on silicosis.12 South Africa

remains the only one of these countries where silicotuberculosis

continues to impose such a heavy population burden. Advanced

mining technology in the mature industrialized part of the world has

substantially reduced silica exposure with some exceptions, while the

TB burden has declined to low levels.

However, South Africa has been joined by other countries such

as India and China with large numbers employed in mining, quarrying

and stone‐work in high TB burden settings, with resultant silicotu-

berculosis.53,54 These countries should take the lead in encouraging

and funding studies that would assist practitioners to distinguish

silicosis from TB and to devise optimal screening and treatment

protocols. An example is the ability of CT scanning to disentangle

silicosis from old and active TB in populations affected by both

diseases. South Africa, with its miner autopsy system, for example, is

well placed to conduct clinico‐pathological correlation studies.7

Collaboration among affected countries and sharing of similar or

different experiences in diagnosing and managing combined disease

should also be pursued.

4.7 | Strengths and limitations

To our knowledge, this is one of the first reports of the modern era to

examine the difficulty of distinguishing TB and silicosis among

migrant ex‐gold miners a relatively long time after exposure to dust

has ceased. A major limitation was that the evaluation was limited to

CXR, as the Centre where the ex‐miners were examined did not have

access to pulmonology expertise nor CT scanning. A lesser limitation

was the lack of access to Mycobacterium TB culture, the gold

standard for active disease, since Xpert MTB/RIF was used in all

cases. However, since these limitations reflect the situation facing

health care providers in areas where ex‐miners live, the considera-

tions and recommendations arising from these cases are of practical

relevance to many practitioners and populations around the globe.

5 | CONCLUSION

We have demonstrated with the four cases drawn from Lesotho that

ex‐gold miners from the South African mines may present with

complex lung disease with poor agreement between radiological

findings and clinical presentation, poor agreement between CXR

findings suggestive of TB and Xpert MTB/RIF sputum results, and

overlap of clinical and radiological presentation of silicosis and TB.

While CT may help distinguish old/healed TB from an active TB

lesion and from silicosis, its limited accessibility and high cost make it

impractical in this setting. The lesions observed in the lungs of ex‐

gold miners are permanent and progressive in most, if not all, of those

affected. As these ex‐miners continue living in high TB burden

communities and given their impaired lung defences due to silicosis

and silica loading and their high prevalence of latent TB infection, TB

re‐infection and reactivation impose a lifelong population burden.55

To this burden must be added missed diagnosis of silicosis in which

abnormal findings are attributed to TB, with consequent loss of the

opportunity for proper assessment of prognosis and opportunity for

workers' compensation.
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