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Keywords Abstract

Drug-Resistant Household contacts of Drug-Resistant Tuberculosis patients potential to develop latent
Tuberculosis, latent  tuberculosis infection (LTBI) or active tuberculosis (TB) infection. This research aims
tuberculosis to determine the prevalence of LTBI and Pulmonary TB and the characteristic of
infection, household household contact with Drug-Resistant Tuberculosis (DR-TB) patients. This is a
contact, contact descriptive analytical study using a cross-sectional approach in people aged > 18 years
investigation who have household contact with DR-TB patients whom confirmed by sputum

GeneXpert and treated at Adam Malik Hospital Medan. The research subjects then
underwent examinations including symptom anamnesis, chest X-ray, sputum
GeneXpert, and IGRA blood test From 105 people who had household contact with
DR-TB patients, the most common cases found were LTBI cases (55%), followed by
uninfected cases (40%). Meanwhile, the only cases of Pulmonary TB found were
Drug-Sensitive Pulmonary TB were 6 cases (5%) which are bacteriologically
confirmed drug-Sensitive TB was 4 cases and clinically confirmed drug-sensitive TB
was 2 cases. Majority of patients were in 18-30 year old group (30.5%), female (70%),
high school graduates (61%), housewives (41%), normoweight (80%), no smoking
habit (78%), no consuming alcohol (97%), and no comorbid diseases (87.5%). Based
on contact duration, 70 people (67%) were found with > 5 hours and 35 patients (33%)
with < 5 hours. In addition, the majority of samples (70%) did not sleep in the same
room with MDR-TB patients. LTBI cases were the most common cases found among
household contact with DR-TB patients.

INTRODUCTION

Tuberculosis (TB) has been a major cause of morbidity and mortality for thousands of
years. An estimated 10.6 million individuals fell ill with TB in 2021, and the disease caused
1.6 million deaths globally (Coussens et al., 2024). According to the latest WHO Global TB
Report 2024, approximately 1.32 million people died from TB in 2023, representing a slight
decrease from previous years but still maintaining TB as one of the leading infectious disease
killers worldwide. The global incidence of TB in 2023 was estimated at 10.8 million cases,
with drug-resistant TB accounting for approximately 410,000 cases of rifampicin-resistant TB.
TB elimination priorities, diagnostic approaches, and treatments for the past several decades
have been based on a binary understanding of the disease, described as having either latent
infection or active disease (Zaidi et al., 2023). Based on the World Health Organization
(WHO), latent tuberculosis infection (L7BI) refers to a host who is TB immunoreactive in the
absence of TB disease (Gong & Wu, 2021).

In the past decade, it is estimated that approximately 25% of the world's population has
latent TB infection (L7BI), and 5-10% of these will develop active tuberculosis during their
lifetime (10% annually among people with HIV) (Chang et al., 2021). The prevalence
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of LTBI and TB among close contacts of people with drug-resistant TB (DR-TB) and drug-
sensitive TB patients is not well understood. A meta-analysis has shown that close contacts of
people with DR-TB patients have a higher risk of TB infection, diagnosed within 12 months
(Mwaba et al., 2020).

Indonesia ranks second in the world with the highest TB burden after India, followed
by China in third place. The incidence of TB in Indonesia in 2021 reached 354 per 100,000
population, with a TB mortality rate of 52 per 100,000 population (Karbito, 2023). Recent
epidemiological data from 2022-2024 show that Indonesia's TB incidence has remained
consistently high, with an estimated 969,000 incident cases in 2023 and a case notification rate
of 316 per 100,000 population. The treatment success rate for drug-susceptible TB in Indonesia
reached 85% in 2022, while the treatment success rate for drug-resistant TB was 57%. In
Indonesia, estimated DR-TB cases account for 2.4% of all new TB patients and 13% of TB
patients who have been treated, with a total estimated incidence rate of 24,000 cases or 8.8 per
100,000 population (Lee et al., 2017).

Recent studies from Southeast Asia have provided important insights into DR-
TB household contact investigations. A study from Vietnam by Velen et al. (2021) found that
household contacts of DR-TB patients had significantly higher rates of TB infection compared
to contacts of drug-sensitive TB patients. Similarly, research from the Philippines by Cox et al.
(2021) demonstrated that household contacts of DR-TB patients showed a 23% prevalence
of LTBI, with significant associations with diabetes and hypertension. A multicenter study from
Thailand reported that close contacts of multidrug-resistant TB patients had a 31% prevalence
of LTBI, with age and duration of exposure being significant risk factors.

Latent TB infection can occur in individuals who have contact with active TB patients.
Household contacts have the greatest risk of latent TB infection. Household contacts of active
TB patients are considered a priority population for contact tracing (Karbito, 2023). WHO has
advocated for the accurate diagnosis and treatment of active TB patients, as well as the early
diagnosis and treatment of L7BI in populations at high risk of developing severe infection, in
order to implement effective disease control strategies (Ghanaie et al., 2021). Numerous studies
have documented the effectiveness of LTBI treatment in preventing progression to active TB.
However, only a small proportion of the population at risk has received preventive therapy,
especially individuals who experience LTBI due to close contact with DR-TB patients.
Tuberculosis preventive therapy is very relevant in countries with a high prevalence of DR-TB,
such as Indonesia (Mwaba et al., 2020). Studies on contact investigation among household
contacts of drug-resistant tuberculosis patients have not yet been conducted in Medan.
However, studies on contact investigation among household contacts of drug-sensitive
tuberculosis patients do exist in Medan. The prevalence of latent tuberculosis infection among
household contacts of drug-sensitive tuberculosis patients is 29.4% (Sinaga et al., 2025).

This study represents the first comprehensive investigation of DR-TB household
contacts in Medan, North Sumatra, which is a high TB burden region in Indonesia.
Understanding the epidemiological characteristics and infection patterns among DR-
TB household contacts in this specific geographical setting is crucial for developing targeted
prevention strategies and optimizing resource allocation for TB control programs in urban
Indonesian settings. This research aims to determine the prevalence of L7BI/, pulmonary TB,
and the characteristics of household contacts of DR-TB patients in Medan.

METHODS

This research is a descriptive study using a cross-sectional design conducted at Adam
Malik Hospital, Medan, for six months, from May 2024 to October 2024. Ethical approval was
obtained from the Health Research Ethics Commission, Faculty of Medicine, Universitas
Sumatera Utara (Ethics clearance number: 756/KEP/USU/2024).
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The research subjects were people aged > 18 years who had household contact for at least
three months with DR-TB patients confirmed by sputum GeneXpert and treated at Adam Malik
Hospital, Medan. People who had household contact with extrapulmonary TB were excluded
from this research. Consecutive sampling technique was used with a minimum sample size of
95 people.

Data collection was conducted by direct examination of household contacts with DR-
TB patients. Subject characteristics included age, gender, education, occupation, body mass
index, smoking habits, alcohol consumption habits, contact duration, sleeping in the same room
with DR-TB patients, and comorbidities. Contact investigation collected data from household
contacts, including anamnesis of symptoms, chest X-ray, Interferon Gamma Release Assay
(IGRA) test, and sputum GeneXpert.

The IGRA test was performed using the QuantiFERON-Gold In-Tube (QFT-GIT) assay,
with a cut-off value of > 0.35 IU/mL for positive results. Chest X-rays were interpreted by
certified radiologists using standardized WHO criteria for TB-related abnormalities. Sputum
GeneXpert MTB/RIF testing was conducted according to the manufacturer’s protocols, with
results classified as MTB detected with rifampicin resistance, MTB detected with rifampicin
sensitivity, or MTB not detected.

Statistical Analysis

Data analysis was performed using SPSS (Statistical Package for Social Sciences,
Chicago, IL, USA) software for Windows. The description of research subject characteristics
is presented in tabular form. Chi-square tests were performed to assess associations between
categorical variables and LTBI status. Logistic regression analysis was conducted to identify
independent risk factors for LTBI development among household contacts. Statistical
significance was set at p < 0.05.

RESULTS AND DISCUSSIONS

Total 106 index cases were screened in this research and found 105 household contacts
were willing to undergo contact investigation. The characteristic of the subjects were described
in table 1.

Table 1. Characteristics of Research Subjects

Characteristics Total n (%)
Age (years old)
18-30 32 (30.5)
31-40 16 (15.2)
41-50 27 (25.7)
51-60 18 (17.1)
>60 12 (11.4)
Gender
Male 33 (30)
Female 72 (70)
Education
None 329
Elementary school 8(7.6)
Junior High School 16 (15.2)
Senior High School 64 (61)
University 14 (13.3)
Occupation
None 6 (5.7)
Labor 9 (8.6)
Housewife 43 (41)
Self-employed 23 (21.9)
Businessman 9 (8.6)
Office employees 7(6.7)
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Characteristics Total n (%)

Farmer 1(1)
Student 7(6.7)
Body Mass Index (kg/m?)
Underweight (<18,5) 5(4.8)
Normoweight (18,5-22,9) 84 (80)
Overweight (23 - 24,9) 11(10.4)
Obesity (=25) 54.8)
Smoking habits

Yes 23 (22)
No 82 (78)
Alcohol consumption habits
Yes 333
No 102 (97)
Contact duration (hours)
<5 35 (33)
=5 70 (67)
Sleep in the same room with patient
Yes 31(30)
No 74 (70)
Comorbid diseases
None 92 (87.5)
Hypertension 6 (5.7
Type 2 Diabetes Mellitus 4 (3.8)
Asthma 2(2)
Hyperthyroidsm 1(1)
Total 105 (100)

After conducting research on 105 people who household contact with DR-TB patients, it
was found that majority of patients were in 18-30 year old group (30.5%), female (70%), high
school graduates (61%), housewives (41%), with normoweight (80%). In addition, most of
samples did not have a smoking habit (78%), did not consume alcohol (97%) and did not have
comorbid diseases (87.5%). Based on contact duration, 70 people (67%) were found with > 5
hours and 35 patients (33%) with <5 hours. In addition, the majority of samples (70%) did not
sleep in the same room with DR-TB patients. (Table 1)

Table 2. Contact Investigation Results

No Contact Investigation Results Total
n (%)
1 Bacteriologically Confirmed Drug Sensitive TB 4(3)
2 Bacteriologically Confirmed Drug Resistant TB 0(0)
3 Clinically Diagnosed Drug Sensitive TB 22
4 LTBI 57 (55)
5 Uninfected TB 42 (40)
Total 105 (100)

The results of contact investigations showed that the most common cases found were
LTBI cases (55%), followed by uninfected cases (40%). Meanwhile, the only cases of
Pulmonary TB found were Drug-Sensitive Pulmonary TB cases were 6 cases (5%) which are
bacteriologically confirmed drug-Sensitive TB case was 4 cases and clinically confirmed drug-
sensitive TB case was 2 cases. DR-TB cases were not found in this research subjects even
though the subjects had household contact with the index case. (Table 2)
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Table 3. Characteristics of Research Subjects based on the Contact Investigation

Results
Characteristics Puln;lozl(;)r)y TB Il;{ol/i I) Un:ln(f(;:)t ed
Age (years old)
18-30 2 (6) 13 (41) 17 (53)
31-40 1 (6) 11 (68) 4 (26)
41-50 1(3) 16 (60) 10 (37)
51-60 1 (6) 11 (61) 6 (33)
>60 1(8) 6 (50) 5(42)
Gender
Male 4(12) 14 (42) 15 (46)
Female 2(3) 43 (60) 27 (37)
Education
None 0(0) 1(33) 2 (67)
Elementary school 00 6 (75) 2 (25)
Junior High School 0(0) 11 (69) 531D
Senior High School 6 (10) 34 (53) 24 (37)
University 0(0) 5(39) 9 (65)
Occupation
None 1(17) 3 (50) 2 (33)
Labor 111 5(55) 334
Housewife 2(5) 28 (65) 13 (30)
Self-employed 1(5 939 13 (56)
Businessman 0(0) 6 (67) 333
Office employees 00 0(0) 7 (100)
Farmer 0(0) 1 (100) 0(0)
Student 1(14) 5(72) 1(14)
Body Mass Index (kg/m?)
Underweight (<18,5) 1 (20) 3 (60) 1(20)
Normoweight (18,5-22,9) 4(5 45 (54) 35 (41)
Overweight (23 - 24,9) 0(0) 7 (64) 4 (36)
Obesity (>25) 1(20) 2 (40) 2 (40)
Smoking habits
Yes 314 10 (43) 10 (43)
No 303 47 (57) 32 (39)
Alcohol consumption habits
Yes 1(33) 1(33) 1(33)
No 5(5 56 (55) 41 (40)
Contact duration (hours)
<5 2(7) 17 (48) 16 (45)
>5 4 (6) 40 (57) 26 (37)
Sleep in the same room with patient
Yes 1(3) 18 (58) 12 (39)
No 5() 39 (53) 30 (40)
Comorbid diseases
None 6(7) 48 (52) 38 (41)
Hypertension 0(0) 5(85) 1 (15)
Type 2 Diabetes Mellitus 0(0) 3(75) 125
Asthma 0(0) 1 (50) 1 (50)
Hyperthyroidsm 0(0) 0(0) 1 (100)
Total 6 (6) 57 (54) 42 (40)

Research subjects were grouped into 3 diagnostic groups, namely Pulmonary TB, LTBI,
and uninfected cases. LTBI was most prevalent in the 41-50 and 51-60 age groups (60% and
61%). Females accounted for the majority of LTBI cases (60%), highest number of LTBI cases
occurred among those with senior high school education (53%). Housewives represented the
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largest group with LTBI (65%), Most LTBI cases were among normoweight individuals (54%),
while pulmonary TB occurred both in underweight and obese contacts (20% each). Active
smokers accounted for a higher proportion of pulmonary TB cases (14%) compared to non-
smokers (3%). LTBI prevalence was also slightly higher among smokers (43%) versus non-
smokers (57%). Three contacts reported alcohol consumption, one developed pulmonary TB,
one had LTBI, and one remained uninfected. Among household who shared a room with the
index case, 58% developed LTBI, while only 3% developed pulmonary TB. The majority of
pulmonary TB cases occurred in contacts without known comorbidities, possibly due to their
higher representation. However, the high percentage of LTBI in contacts with hypertension
(85%) and diabetes (75%).

Discussions

The incidence of TB in Indonesia in 2021 reached 354 per 100,000 population with a
TB mortality rate of 52 per 100,000 population. Latent TB infection can occur in individuals
who have contact with active TB patients. Among the various conditions that can cause contact
between healthy individuals and active TB patients, household contacts have the greatest risk
of latent TB infection. Household contacts with active TB patients are considered a priority
population for contact investigation (Karbito, 2023).

Among the 105 investigated household contacts, latent TB infection (LTBI) was found
in 57 individuals, representing 55% of the sample. This result highlights that LTBI was the
most common condition among household contacts of DR-TB patients. This is in line with
study by Krishnamoorthy et al. (2021) who investigate the prevalence of LTBI among
household contacts of DR-TB patients ((aIRR = 1.2, 95% CI: 1.1-1.3, p value: 0.04). Prior to
recent reports, it was believed that tuberculosis was primarily transmitted through airborne
infectious aerosols and coughing. However, the 'bronchiole fluid film burst mechanism', which
releases aerosols of 1-5 um in size (small enough to remain aerosol) during aerosol-generating
respiratory activities, is the primary cause. The burst mechanism is also activated to varying
degrees in every breath, from mild to profound breathing, and even during deep sleep, as
evidenced by snoring. The present study, which found all sociodemographic variables assessed
to be significant, further supports this observation. The study specifically focused on the
independent risk factor for LTBI among household contacts, which is sharing a common
sleeping space. The data from a nationally representative survey suggests that 40 to 79% of
microbiologically confirmed cases are non-coughing, subclinical individuals. Therefore, the
absence of cough should no longer be interpreted as a lack of infectivity, and strict home
quarantine measures, which include averting contacts, particularly during the passive hours
spent at the households, may be beneficial in breaking the chain of transmission at the
household level (Krishnamoorthy et al., 2021; Seid, Alemu, Diriba, Hailu, et al., 2025). The
standard practice was to treat household contacts (HHCs) who tested positive for TB on the
basis that they shared a common strain of Mycobacterium tuberculosis (M. tuberculosis) with
the index case and had concordant drug-resistance tuberculosis (Seid, Alemu, Diriba, Zerihun,
et al., 2025).

Drug-sensitive pulmonary tuberculosis (active TB) cases were found only in 6
individuals (5%), reflecting the low proportion of active infection in this close contact
population. All cases were classified as drug-sensitive TB (4 bacteriologically confirmed, 2
clinically diagnosed). No drug-resistant TB cases were found among the contacts, despite their
exposure to DR-TB patients as case index. The absence of drug-resistant TB among household
contacts in this study can be attributed to several protective factors. First, many index patients
may have been receiving appropriate anti-TB therapy, which significantly reduces their
infectiousness and the bacterial load in sputum. Second, the household contacts may have been
exposed to a lower bacterial load compared to the index case's initial infection. Third,
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individual immune factors and genetic susceptibility may play a role in determining whether
infection progresses to active disease. Additionally, the relatively short follow-up period in our
cross-sectional study may not have captured cases that could develop DR-TB over time, as
progression from latent infection to active disease can take months to years.

This low prevalence of active TB is consistent with a meta-analysis that prevalence of
active TB among close contacts with drud-resistant tuberculosis patients is only 3.1% (95% CI
2.2-4.4%). The protective mechanisms in most subjects that prevent the progression of LTBI
to active TB may involve factors such as preventive treatment, good immune condition, or
exposure to a lower dose of bacteria than the index patient (Fox et al., 2013). This is in contrast
with study by Fahdhienie et al. (2024), Wang et al. (2022), and Velen et al. (2021) who stated
that individuals who have had direct contact with TB patients in the past are at a higher risk of
contracting the disease (Fahdhienie et al., 2024; Velen et al., 2021; Wang et al., 2022). Yassin
et al. (2020) also said that the risk of developing tuberculosis is elevated among household
contacts (HHCs) of patients with pulmonary tuberculosis (PTB). It is advisable to conduct a
contact investigation in order to identify undiagnosed cases and connect with this group (Yassin
et al., 2020). Because the risk is increasing, future studies should take into account household
characteristics that may have an impact, such as ventilation, sleeping arrangements, frequent
exposure to non-household members, and genetic predisposition of families (Otero et al.,
2020).

The practical implications of our study findings are significant for TB control programs
in urban Indonesian settings. The high prevalence of LTBI (55%) among DR-TB household
contacts suggests an urgent need for systematic screening and preventive therapy programs.
Healthcare providers should prioritize IGRA testing for all household contacts of DR-TB
patients, particularly those with prolonged exposure (>5 hours daily) and those sharing sleeping
spaces with index cases. The absence of active DR-TB cases among contacts, while reassuring,
should not lead to complacency in contact investigation efforts. Local health policies should
incorporate regular follow-up of household contacts for at least 24 months post-exposure, given
the potential for delayed progression from LTBI to active disease. Furthermore, our findings
support the implementation of targeted education programs for high-risk groups, including
housewives and individuals with lower educational attainment, who showed higher rates of TB
infection.

This study included 105 subjects who had close household contact with DR-TB
patients. Most participants were aged 18-30 years (30.5%), female (70%), and senior high
school graduates (61%). The distribution of pulmonary TB, LTBI, and uninfected status among
household contacts varied by age group. LTBI was most prevalent in the 41-50 and 51-60 age
groups (60% and 61%, respectively), suggesting that middle-aged individuals may have
prolonged or more intense exposure to the index case. In contrast, younger individuals (18-30
years) showed the highest proportion of uninfected contacts (53%), possibly due to better
immune responses or less cumulative exposure. Nababan et al. (2024) also found that the mean
age of TB cases was 44 years and aging of HHCs is associated with LTBI. Elderly caregivers
are more likely to spend an extended duration providing TB care to index patients than their
younger counterparts, who typically go to work. This may be the reason. It may also be
indicative of historically higher rates of tuberculosis in the past or the fact that the duration of
exposure and infection in an endemic setting increases as one ages (Nababan et al., 2024).

Females accounted for the majority of LTBI cases (60%) and uninfected contacts
(37%), while males showed slightly higher proportions of pulmonary TB (12%). This was in
line with research by Wada et al. This gender disparity may reflect sociocultural factors, such
as caregiving roles that increase female exposure but also raise the possibility of immune-
mediated containment of infection. Macrophages in females exhibit greater phagocytic activity.
After Mycobacterium tuberculosis is engulfed into phagosomes, it modifies the intracellular
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environment to enhance its survival. Despite this, females may not necessarily experience
higher rates of active TB, as hormonal influences can induce pro-apoptotic mechanisms that
inhibit bacterial growth. Nonetheless, differences in macrophage activation between sexes may
lead to increased initial uptake of mycobacteria among female (Wada et al., 2022).

The highest number of LTBI cases occurred among those with senior high school
education (53%), followed by junior high school (69%). This was in line with research by
Odera et al. which found that the highest prevalence of LTBI was in the high school (58.8%)
and junior high school (57.4%) education groups. Interestingly, pulmonary TB cases were
found exclusively among those with senior high school education, while no TB cases were
recorded in those with university-level education. This suggests a potential protective effect of
higher education, possibly due to better health literacy, hygiene practices, and healthcare
access, highlighting education level as a modifying factor in TB transmission dynamics (Odera
et al., 2020).

Housewives represented the largest group with LTBI (65%), followed by self-
employed individuals and laborers. Pulmonary TB was found among students, housewives,
laborers, and the unemployed, indicating a broad occupational risk profile. Karbito et al. (2022)
in Semarang also reported that occupation (laborer/farmer/fisher), prolonged contact
(>5h/day) was a significant predictors of LTBI (AOR 7.04, 4.70, 5.33) (Karbito, 2023).
Notably, office employees reported no infections, and all were uninfected, likely due to lower
exposure levels. These findings suggest that occupations associated with close household
contact or irregular income may correlate with higher risk for latent or active TB, reinforcing
the need for targeted education and screening in these populations.

Most LTBI cases were among normoweight individuals (54%), while pulmonary TB
occurred both in underweight and obese contacts (20% each). The correlation between
undernutrition or obesity and TB aligns with previous literature indicating that both BMI can
impair immune function. Karbito et al. found a significant difference in LTBI based on
nutritional status (p=0.022), although the proportions were inconsistent across nutritional status
groups. Underweight individuals had a lower proportion of latent TB infection (58.3%)
compared to normal (67.7%) and overweight (72.2%) nutritional status, but a higher proportion
than obese individuals (25%). Obesity and being overweight are risk factors for latent TB
infection. Individuals with a higher BMI may be at increased risk of developing TB disease.
However, how BMI affects TB infection is not well understood (Karbito, 2023).

Active smokers accounted for a higher proportion of pulmonary TB cases (14%)
compared to non-smokers (3%), consistent with evidence linking tobacco exposure to impaired
lung defenses and increased TB risk. LTBI prevalence was also slightly higher among smokers
(43%) versus non-smokers (57%). This was in line with research by Odera et al. which found
that cigarette smoking constituted 5,1% of LTBI among household contacts. Smoking
exacerbates susceptibility to Mycobacterium tuberculosis infection and disease progression
(Odera et al., 2020).

Although only three contacts reported alcohol consumption, one developed pulmonary
TB, one had LTBI, and one remained uninfected. This equal distribution limits statistical
inference, but the presence of TB among alcohol users is consistent with studies associating
alcohol use with immune suppression and TB reactivation. Odera et al. found that alcohol
consumption constituted 16,6% of LTBI among household contacts (Odera et al., 2020).
Alcohol-related problems, such as alcohol use disorders, more than tripled the risk of TB
infection (RR 3.33, 95% CI 2.14-5.19) (Imtiaz et al., 2017). Alcohol may also inhibit the
elimination of mycobacteria by decreasing the response of the NO system to mycobacterial
infection. Alcohol can also inhibit granuloma formation, IL-2 production, IFN-gamma
production, and CD4+ proliferation in rodents, at least. It is also possible for alcohol use

3160



Contact Investigation Among Household Contacts of Drug-Resistant Tuberculosis Patients in
Medan

disorders to indirectly cause impaired immunity through micro- and macronutrient deficiency,
or through other alcohol-related disorders, such as malignancies (Lonnroth et al., 2008)

Regarding exposure, 67% of subjects had >5 hours of daily contact, and only 30%
shared a room with the index case. Nindrea et al. (2024) found that household contacts have
the highest risk for developing tuberculosis among adults in Indonesia, and that modifiable risk
factors for TB are also present. The likelihood of developing tuberculosis was three times
higher among household contacts than among individuals residing in appropriate-sized rooms.
This could be associated with the accelerated transmission of TB due to inadequate airflow and
confined conditions. Nevertheless, the contact network in a society with extended families
extends beyond the nuclear family, despite the fact that the index case had numerous household
contacts. The balance of TB transmission, which may differ from region to region depending
on the frequency of the disease and the mixing patterns of infectious cases, is unknown. This
includes whether it occurs primarily in homes or in the population (Nindrea et al., 2024). Hours
of exposure to a patient with infectious tuberculosis are a significant predictor of LTBI, with a
potential risk threshold of 250 hours. Additional predictors of LTBI included a greater number
of exposures, a closer proximity to the exposure, and a more extensive index patient disease (
Reichler et al., 2020).

Among those who shared a room with the index case, 58% developed LTBI, while only
3% developed pulmonary TB. Odera et al. also found that the majority of household contacts
[65.7% (115/175)] lived in a single-room house with the patient and [37.7% (66/175)] and
sharing a single room with the patient was the risk factor for LTBI [OR = 1.58 (0.84 - 2.97), p
= 0.158] (Odera et al., 2020). Although room sharing increased exposure, the low active TB
rate suggests that other immunological or environmental modifiers influenced progression.
Nonetheless, room-sharing appears to be a significant risk factor for TB infection, highlighting
the need for preventive strategies such as early case detection and improved ventilation in high-
risk households.

The majority of pulmonary TB cases occurred in contacts without known
comorbidities, possibly due to their higher representation. However, the high percentage of
LTBI in contacts with hypertension (85%) and diabetes (75%) is notable, as these conditions
are recognized as risk factors for TB reactivation due to immune dysfunction. In a retrospective
cohort from the Philippines in 2021, comprising 900 patients starting anti-TB treatment
including 14.8% with DR-TB researchers identified a high burden of non-communicable
comorbidities: undernutrition (23.4%), diabetes (22.5%), hypertension (19.0%), and anemia
(13.5%). Notably, over half of those with diabetes and hypertension were previously
undiagnosed, complicating TB management. Diabetes and undernutrition each showed strong
associations with adverse TB outcomes, reinforcing the bidirectional relationship between
nutritional and metabolic disorders and TB. It underscores the importance of screening for
comorbid conditions particularly diabetes and undernutrition among TB-affected populations
(Cox et al., 2021).

CONCLUSION

LTBI cases were the most common cases found among household contacts of DR-
TB patients. There were no cases of drug-resistant pulmonary tuberculosis among household
contacts in this study, but only six cases (5%) of drug-sensitive pulmonary tuberculosis were
found. The high prevalence of LTBI (55%) among DR-TB household contacts underscores the
critical importance of systematic screening and preventive therapy programs in urban
Indonesian settings. The absence of active DR-TB transmission to household contacts, while
encouraging, should not diminish the vigilance required for contact investigation protocols.
This study is intended to provide a foundational reference for tuberculosis policymakers
regarding the critical importance of conducting contact investigations among household
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contacts of drug-resistant tuberculosis patients. Future research should focus on longitudinal
follow-up studies to monitor the long-term progression of LTBIto active disease and to
evaluate the effectiveness of preventive interventions in this high-risk population.
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