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Summary

diseases) of Jerada (Morocco) over a period of 3 years (2021-2023).

were 5 deaths and 2 cases of recurrence.

INTRODUCTION

Silicosis is one of the most important occupational diseases
and a public health problem worldwide, particularly prevalent in
low- and middle-income countries [1,2]. It is a potentially fatal,
irreversible, fibrosing lung disease caused by the inhalation of
respirable free crystalline silica [3], first described by Visconti
in 1870 [4], and is a preventable occupational disease associated
with a number of pathologies, in particular tuberculosis. The
risk of developing silicosis-induced tuberculosis and the risk of
mortality from silicosis-induced tuberculosis are higher than in
the general population [5,6]. The aim of this study was to examine
the effect of exposure to silica on the prevalence of pulmonary
tuberculosis.

MATERIALS AND METHODS

This was a retrospective descriptive study. The study took
placeinthe CDTMR centre (Diagnostic Centre for Tuberculosis and
Respiratory Diseases) in the town of Jerada. The town of Jerada is
part of the Eastern region, 60 km south of Oujda (Morocco), close
to the border with Algeria. Since its start-up in 1932, the mine has
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Objective: Tuberculosis is a frequent and serious complication of silicosis. The aim of this study is to describe the epidemiological, clinical, therapeutic and
evolutionary aspects of this pathology, therapeutic and evolutionary aspects of silicotuberculosis.

Patients and Methods: This study concerns 28 cases of silicotuberculosis collected at the CDTMR (Diagnostic centre for tuberculosis and respiratory
Results: All patients were male former coal mine workers in Jerada. Symptoms were dominated by dyspnoea and persistent bronchial syndrome. The
diagnosis of tuberculosis was confirmed by isolation of Koch’s bacillus from sputum, by isolation of BAARs by direct examination in 15 cases, by GeneXpert in 7

cases, by histological examination of biopsies in two cases and by ADA (adenosine deaminase) assay in 2 cases; the diagnosis of tuberculosis was retained on
the basis of radio-clinical /argument in two silicotic cases. Anti-bacillary treatment was started in all patients, with a good clinical outcome in 21 cases. There

Conclusion: Silicosis increases the risk of tuberculosis, hence the importance of screening for tuberculosis in any patient suffering from silicosis.

exploited an average intrinsic anthracite deposit (high ash and
sulphur content) in difficult conditions. Jerada will experience a
decline in population numbers from 60,000 thousand inhabitants
in 1994 to 41,014 at present according to the 2024 census [7].
This is essentially due to the migration experienced by the town
following the cessation of mining activity in 2001 [8]. At the
Jerada Tuberculosis and Respiratory Diseases Diagnostic Centre,
we collected 28 cases over a 36-month period from January 2021
to December 2023. Silicotic patients with a form of tuberculosis
were included in the study and their medical records were
collected and analyzed.

RESULTS

All our patients were male. They were former underground
miners in the coalmines of Jerada, Regarding place of residence:
24 patients lived in urban areas and 4 patients in rural areas. The
duration of the study was 3 years; the distribution of the cases
according to the year was 10 patients in 2021, 12 patients in
2022 and 6 cases in 2023. The average age was 67, with extremes
ranging from 50 to 92. (Table 1) shows the distribution of patients
by age group, with the majority aged over 60. The associated co
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Table 1: Breakdown of patients by age group.
Age group Number of patients percentage
Under than 60 years 7 25%
Between 60-70 years 10 36%
Older than 70 years 11 39%

M Total cases of tuberculosis in Jerada B Number of cases of silico-tuberculosis

2023

Figure 1 Distribution of tuberculosis and silico-tuberculosis cases in
our study (N = 28).

Cholecystite Microscopy-positive
pulmonary
tuberculosis

78%

Pleural tuberculosis
11%

Tuberculeuse

/ 4%

Microscopy
negative pulmonary
tuberculosis
7%

Figure 2 Distribution of cases according to the form and location of
tuberculosis in our study.

Figure 3 Standard frontal chest X-ray showing bilateral heterogeneous
pseudotumour opacities with an appearance of left pleural effusion.
Pleural puncture and biopsy revealed tuberculous pleurisy.

morbidities were arterial hypertension in 4 cases, diabetes in
3 cases and a history of treated tuberculosis in 2 cases. Active
smoking was found in 6 patients. Clinical symptoms included
dyspnoea in 72% of cases, productive cough in 64% of cases, and
a decline in general condition in all cases. Regarding the form of
tuberculosis, the majority (24 cases) were pulmonary, while 4

cases of extra-pulmonary tuberculosis were found, including 3
cases of pleural tuberculosis and 1 rare case of biliary localisation.

Means of diagnosis of tuberculosis in silicotic patients: BK
research was positive in 22 cases: 15 patients by isolation of BK
by direct examination, while GeneXpert allowed the discovery of
7 cases, histological data from pleural biopsies in 2 cases and ADA
dosage in 2 cases. The clinical and radiological arguments allowed
us to conclude to retain two microscopically negative TPM cases.
Bronchoscopy had been performed in 2 patients. According
to the recommendations of the national anti-tuberculosis
programme, the rapid HIV test, carried out systematically in all
our patients after confirmation of tuberculosis, was negative in
all cases. Therapeutic management was based on the treatment
of complications, in particular antibacillary drugs in 20% of
cases, according to the 2RHZE/4RH regimen (two months of
rifampicin, isoniazid and pyrazinamide and etambutol, followed
by four months of rifampicin and isoniazid) in all cases, and
according to the new regimen of the Moroccan anti-tuberculosis
programme. Long-term oxygen therapy was recommended for
three patients. Progression was good in 75% of cases. We noted
5 cases of death and 2 cases of recurrence. Silicotuberculosis is a
notifiable occupational disease. All our patients had worked for
coal-mining companies in Morocco and received compensation.

DISCUSSION

Silicosis is an old occupational disease and the most common
form of pneumoconiosis [9]. It is caused by inhalation of free
crystalline silica (quartz, cristobalite, tridymite) over several
years [10]. These results are similar and comparable to those
found by other authors in Mali and Morocco [11-15]. Silicosis
is recognised as an occupational disease [16,17]. However,
right heart failure, pneumothorax, COPD, autoimmune diseases
(scleroderma, rheumatoid arthritis), chronic kidney disease and
the risk of lung cancer are frequent complications of silicosis, as
reported in various studies [18-21].

However, tuberculosis is the main complication; According
to the literature, the risk of developing pulmonary tuberculosis
in silicosis is higher (2.8 to 39 times higher, depending on the
severity of the silicosis) than that observed in healthy controls.
The risk of developing extra-pulmonary tuberculosis due to
silicosisis 3.7 times higher than for healthy controls [21-24]. More
recent results show that exposure to silica, even without silicosis,
can also predispose individuals to tuberculosis [25,26]. This may
be explained by silica altering the immune response of the lungs,
altering the metabolism and function of pulmonary macrophages
and, with increasing frequency of exposure, their apoptosis [23].
However, the risk of pulmonary and extrapulmonary tuberculosis
persists for life even after cessation of exposure [22,27]. The
bacillus may remain encapsulated within silicosis nodules, and is
thought to be responsible for the reactivation of tuberculosis in
these patients [26].

In our series, the diagnosis of silicosis was made on the basis
of exposure to silica dust and compatible radiological images.
Superinfection with tuberculosis was suspected mainly on clinical
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grounds (persistent cough and decline in general condition in
most patients) and on radiographic images, mainly in 2 patients
who had excavated opacities. The diagnosis was confirmed
by direct examination and sputum culture in the majority of
cases. Pleural biopsies carried out in 2 patients contributed
to the diagnosis by revealing an epithelio-gigantocellular
granuloma with caseous necrosis. However, the diagnosis of
active tuberculosis complicating silicosis can sometimes be very
difficult, as the clinical manifestations are non-specific and the
radiological lesions cannot be distinguished from those resulting
from pre-existing silicosis [28]. In the literature, in the event of
clinical suspicion of concomitant active tuberculosis (persistent
cough, haemoptysis, weight loss, fever, etc.), an appropriate
additional investigation should be carried out. A chest X-ray is
recommended, as well as a smear and sputum culture, or even
induced sputum culture if necessary, given its good sensitivity
[5,29]

Where there is any doubt about the presence of active
tuberculosis, bronchoscopy with Bronchoalveolar Lavage (BAL)
may be performed, in conjunction with transbronchial biopsy
where possible. According to Charoenratanakul et al [30],
bronchial biopsies significantly increase the diagnostic yield of
bronchoscopy, especially in patients whose sputum and BAL are
negative for BK. Chest CT, despite its high sensitivity, is reserved
for cases of clinical or radiological doubt. The main findings
compatible with active tuberculosis in silicosis were thick-
walled cavities, condensations, images with a bud-tree pattern,
asymmetric nodular images and rapid progression of the disease
[31,32].

The association of silicosis and HIV infection considerably
increases the risk of tuberculosis [33]. Smoking is another
aggravating factor [34,35], and was found in 6 patients in our
series. Smoking habits increase the prevalence of pulmonary
tuberculosis in silicosis patients. This finding is consistent with
that of Sherson D, from the Department of Occupational Medicine
in Denmark [36]. The literature shows that silicotics who smoke
haveaveryhighrisk of developing pulmonary tuberculosis or lung
cancer compared with non-smoking silicotics [14]. In his study,
Leung [23] found a significant relationship between smoking and
tuberculosis in silicotic subjects. He confirmed in his conclusion
that silicotic smokers had a greater risk of tuberculosis than non-
smoking silicotics. Finally, after ruling out active tuberculosis,
treatment of latent tuberculosis infection in people with silicosis
is recommended [37] and may be justified even in those exposed
to silica who have not developed the disease [22,25].

Therefore, it is advisable to prescribe prophylactic treatment
in all cases of silicosis and/or those exposed to silica dust for
more than 10 years and with very positive tuberculin test results,
but after eliminating cases of active tuberculosis. Study protocols
to validate this approach have not yet been developed [5]. In
Morocco today, pending validated international guidelines, no
anti-tuberculosis chemoprophylaxis in workers with silicosis
and/or just exposed to silica is indicated. There is currently
no curative treatment for silicosis. Silicosis is an occupational

Table 2: Distribution of patients according to the means used to diagnose
tuberculosis.

Means of diagnosis Number of patients | percentage
By Direct Examination 15 53%
Search BK

By GeneXpert 7 25%

Histological sampling 2 7%

Search for ADA in pleural fluid 2 7%

Table 3: Breakdown of patients by type of progression.

Evolution Number of patients percentage
Favorable 20 75%
Death 5 18%
Relapses 2 7%

disease recognised in Morocco and eligible for compensation
under (Table 2) of occupational diseases. Its association with
tuberculosis increases compensation.

CONCLUSION

The importance of regular monitoring of workers exposed
to silica is stressed, in order to detect the first cases of silicosis
and potential complications, especially tuberculosis, which is the
main cause. This could help slow the progression of silicosis and
reduce disability, prevent tuberculosis and the risk of its spread
to other workers.
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