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Background

Indonesia is one of the countries having a significant incidence of multidrug-resistant tuberculosis
(MDR-TB),with nearly half of new and relapsed cases reported among economically productive
individuals aged 15 to 44 years in 2018. There is a possibility of contracting TB and transmitting it at
work?, including at worksites that generate silica dust. Occupational exposure to silica dust and silicosis
has been linked to the incidence of TB in some studies. Yet, there is a lack of available data on the
association of silicosis with the development of MDR-TB.

Several studies revealed that a number of factors such as previous treatment, side effects, diabetes
mellitus and treatment adherence to be associated with increased risk of developing MDR-TB . To
improve treatment adherence, the World Health Organization recommended Directly Observed
Trearment Shori Course (DOTS), which includes Directly Observed Therapy (DOT) as the key element
of DOTS. The DOT requires a supervisor to closely monitor patient compliance with medication
administration. This supervisor is known as Pengawas Minum Obat (PMO) in Indonesia. Prior research
has investigated the effects of DOT with the development of MDR-TB, yet the results of these studies
have been inconsistent. Some studies found that PMO has a vital role in the success of TB treatment
However, the Ministry of Health of Indonesia discovered that, in addition to the drugs and patient
characteristics, the absence of PMO or lack of monitoring from PMO is a critical element in TB
treatment failure!®,

This could be one of the reasons for high MDR-TB incidence. Although the DOTS strategy was
implemented in Indonesia beginning in 1995, yet the treatment outcome for new and relapsed TB in
recent years has been consistently below the global target of 90% treatment success.

In this study, we aim to determine (1) the prevalence of silico-tuberculosis among TB patients from
referral-to-hospital for lung disease, and (2) to investigate the association of radiographic silicosis and
the role of PMO, as well as other clinico-social factors, with MDR-TB in Indonesia. We hypothesized
that TB patients with silicosis and supervised treatment by unsupportive PMO are at risk of developing
MDR-TB.

Materials and Methods

This retrospective case-controlled study was conducted from March to April 2022 at RS Paru
Dr.M.Goenawan Partowidigdo (RSPG), a referral hospital for lung disease in West Java, Indonesia.
Face-to-face interviews were conducted using structured two-part questionnaires to collect patients’
information: (1) the first section collected information about patients’ socio-demographic, clinical data,
and job_history; (2) the second section coliected data about the PMQ’s tasks. The questionnaire on




PMO’s tasks has already been validated and it has 15 questions. Chest x-rays (CXR) were collected
from all patients. Participants' anonymity was protected by eliminating personal identifiers.

Results

Risk Factors Associated with Developing MDR-TB
It reveals that having supportive PMO reduced the risk of developing MDR-TB (aOR: 0.31, 95% CI

0.15- 0.62). Other factors that were significantly associated with the risk of developing MDR-TB were
marital status (divorced or widowed) (aOR 3.45, 95% CI 1.26- 9.46), alcohol consumption (aOR
1.97 ,95%C1 1.05-3.69), ), low income (aOR 2.28, 95% CI 1.27-4.09) , longer traveling time to hospital
(aOR 7.28, 95%CI 2.92-18.19), unsuccessful previous treatment (relapse, treatment failure, dropping
out) and encountering drug side effects (aOR 17.69, 95% CI 8.33-37.57).

Radiographic Finding
Radiographs consistent with silicosis were seen in 17 patients (5.4%), with about 8 people in definite

categories and 9 people in the probable group. Among positive cases, we observed that most were 1LO
profusion 3; in the upper and middle zones, the q shape predominated; 52.9% had large opacities and
were dominated by size A.  Pleural thickening was seen most prominently at the apex zone.

Discussion

[n this hospital-based case-control study, we attempted to determine the association of silicosis and the
role of a PMO in developing MDR-TB by surveying and reading chest x-rays of all subjects. Findings
indicate that the presence of supportive PMO reduces the risk of developing MDR-TB, but silicosis
showed no significant association. Nevertheless, we found that 17 cases (5.4%) had silico-TB in this
study, although the small number of positive cases did not allow us the ability to detect statistically
significant differences between the groups.

In both silicosis and TB, we had similar opacities, which were small rounded opacities, thus making this
study unique. Differences in the characteristic of these opacities were whether they were diffuse or focal,
as well as the continuity of their location. The presence of focal small rounded opacities may indicate
active TB, as evidenced by the tree-in-bud appearance ona CT.

Neither a job history of silica exposure nor radiographic silicosis increased the likelthood of developing
MDR-TB. Radiologic evidence of silicosis is less prevalent with less than seven years of exposure
unless the environment is heavily contaminated. In our study, the mean duration of silica exposure
between two groups were similar (3.9+ 7.2 years vs 3.54 7.8 years) and the dust concentration was not
disclosed, which could have varied depending on the job.

Although the effectiveness of DOT has been questioned for a long time , this study shows that the
existence of a supporting PMO is crucial in preventing TB patients from developing MDR-TB. In our
study, most of the PMOs were family members. According to the WHO, health-care workers and trained
lay providers were the preferred DOT provider over family members. However, past studies reported
positive outcomes in TB treatment where family members serve as DOT providers.

Conclusion

While the development of MDR-TB was not significantly influenced by silicosis, we demonstrated that
there is a prevalence of silicosis based on chest radiography. Effective management of several risk
factors, including the presence and monitoring of supportive PMO is crucial to reduce the risk of
developing MDR-TB. However, support from healthcare professionals and communities is still required
in addition to the support of family members who are providing DOT.
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