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ABSTRACT 

Tuberculosis (TB) remains a major public health problem in Indonesia, and diabetes mellitus (DM) 
comorbidity is associated with increased susceptibility to active TB and with the potential for 
clinically relevant interactions between anti-tuberculosis drugs (ATDs) and antidiabetic agents. 
Institution-specific data describing prescribing patterns and interaction risk among TB-DM patients 
remain limited, including at private hospitals such as Hermina Podomoro. This study aimed to 
describe the prescribing profile and potential drug interactions among TB-DM outpatients at 
Hermina Podomoro Hospital, and to examine the association between patient factors (sex, age, and 
number of concurrently prescribed drugs) and interaction severity. A descriptive-analytic study 
with a retrospective approach was conducted using medical records of 52 TB-DM outpatients 
selected through total sampling. Potential drug interactions were identified using the Medscape 
Drug Interaction Checker and Drugs.com, and associations were examined using the chi-square test 
(p < 0.05). All patients had at least one potential ATD-antidiabetic interaction, predominantly of 
moderate severity (76.9%), with no major interactions identified; the most frequent combination was 
an ATD with a sulfonylurea (25.0%). The number of concurrently prescribed drugs was significantly 
associated with interaction severity (p = 0.003), whereas sex (p = 0.417) and age (p = 0.239) were not. 
These findings suggest that, in this population, interaction risk may be more closely related to 
regimen complexity than to demographic factors; however, the retrospective, single-center design 
limits generalizability, and the findings should be interpreted with appropriate caution. Routine 
pharmacist-led medication review is recommended to support safe TB-DM pharmacotherapy. 
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Introduction 

Tuberculosis (TB) remains a serious public health problem in Indonesia, with 

incidence remaining high in densely populated areas with poor household 

ventilation, and a reported national treatment success rate of only 80.5% (Wahyudin 

& Meyshella, 2024; Atikah & Ronoatmodjo, 2024). Diabetes mellitus (DM) is an 

important comorbidity in this context: it increases the risk of active TB by two- to 

three-fold (Gotera et al., 2021), with TB-DM prevalence reported at 12.5% in a 

multicenter study (Ugarte-Gil et al., 2020) and 13% or higher in Indonesian settings 

(Abbas, 2022; Anam et al., 2025). The relationship is bidirectional, and chronic 

inflammation, oxidative stress, and autophagy dysfunction have been proposed as 

underlying mechanisms (Al-Bari et al., 2024). 
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Management of TB-DM typically combines first-line anti-tuberculosis drugs 

(ATDs) — isoniazid, rifampicin, pyrazinamide, and ethambutol — with antidiabetic 

agents such as metformin, sulfonylureas, and insulin. Rifampicin induces 

cytochrome P450 enzymes (CYP3A4, CYP2C9, CYP2C19) and can reduce the 

plasma concentration and hypoglycemic effect of many antidiabetic drugs, while 

isoniazid inhibits CYP2C9 and CYP2E1 and may increase hepatotoxicity risk 

(Auliafendri et al., 2024). Prior studies report that ATD-antidiabetic interactions are 

common in TB-DM patients, with a substantial proportion classified as moderate to 

major, and that such interactions contribute to adverse drug reactions, reduced 

adherence, and poorer outcomes (Auliafendri et al., 2024; Afrianti et al., 2023; Khan 

et al., 2022; Djochie et al., 2023). 

Private hospitals such as Hermina Podomoro have not yet published 

institution-specific data on prescribing patterns and interaction risk in their TB-DM 

population, even though comorbidity patterns, drug combinations, and patient 

characteristics may differ across institutions and directly affect interaction-related 

risk. This study was therefore conducted to describe the prescribing profile and 

potential drug interactions among TB-DM outpatients at Hermina Podomoro 

Hospital, and to examine the association between patient factors (sex, age, and 

number of concurrently prescribed drugs) and the level of potential drug 

interaction, using the Medscape Drug Interaction Checker and Drugs.com as 

evaluation tools. 

 

Method 

This study used a descriptive-analytic design with a quantitative, 

retrospective approach. The descriptive component characterized the prescribing 

profile and potential drug interactions in TB-DM patients; the analytic component 

examined the association between patient factors (age, sex, and number of 

concurrently prescribed drugs) and interaction severity. Data were obtained 

retrospectively from medical records and prescription sheets of outpatients treated 

at the Outpatient Pharmacy Installation of Hermina Podomoro Hospital during the 

2025 study period. 

Study Population and Sample 

The population consisted of all tuberculosis patients treated at Hermina 

Podomoro Hospital during the study period. A total sampling technique was used, 

in which all TB patients with DM comorbidity meeting the inclusion criteria were 

included, yielding a final sample of 52 patients. 

Inclusion and Exclusion Criteria 

Inclusion criteria were: (1) medical records of outpatients diagnosed with TB-

DM who underwent treatment during the study period, and (2) medical records of 

TB-DM patients who received a documented combination of ATD and antidiabetic 
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prescriptions during that period. Exclusion criteria were: (1) medical records with 

incomplete administrative or prescription data (e.g., missing drug name, dose, or 

diagnosis) or records of TB patients who did not receive anti-tuberculosis drugs; 

and (2) medical records of TB patients with additional comorbidities beyond DM — 

specifically hypertension, dyslipidemia, HIV, or autoimmune disease — recorded 

in the diagnosis list, in order to isolate the ATD-antidiabetic interaction pattern from 

confounding by other drug classes. 

Variables and Data Collection 

The independent variables were patient sex, age, and number of concurrently 

prescribed drugs; the dependent variable was the level of potential drug interaction 

(minor, moderate, or major). Consistent with WHO usage, polypharmacy was 

defined operationally as the concurrent prescription of five or more medications 

(including ATDs, antidiabetic agents, and any other co-prescribed drugs) within the 

same prescription episode; patients prescribed fewer than five concurrent 

medications were classified as the non-polypharmacy group. This definition was 

applied consistently in both the descriptive summary (Table 1) and the bivariate 

analysis (Table 3). Data were collected through documentation of medical records 

and prescription sheets, including drug names, doses, frequency, and route of 

administration. Potential interactions between ATDs and antidiabetic agents were 

identified using the Medscape Drug Interaction Checker and Drugs.com and 

classified as minor (clinically insignificant), moderate (may require dose adjustment 

or closer monitoring), or major (potentially serious; combination should be 

avoided). 

Data Analysis 

Data were analyzed in two stages. Univariate analysis described patient 

characteristics, ATD-antidiabetic combination patterns, and the frequency of each 

interaction category, presented in tables. Bivariate analysis using the chi-square (χ²) 

test assessed the association between patient factors and interaction level, with 

significance set at p < 0.05 and a 95% confidence interval. All analyses were 

performed using SPSS version 27 and Microsoft Excel 2021. 

 

Results and Discussion 

A total of 52 TB-DM outpatients treated at Hermina Podomoro Hospital during the 

study period met the inclusion criteria. Patient characteristics, prescribing patterns, 

and the distribution of potential drug interactions are summarized in Table 1. 
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Table 1. Characteristics of TB-DM Patients and Distribution of Potential Drug 

Interactions (n = 52) 

Characteristics n Percentage (%) 

Sex — Female 27 51.9 

Sex — Male 25 48.1 

Total 52 100 

Age < 40 years 25 48.1 

Age 41–59 years 18 34.6 

Age > 60 years 9 17.3 

Total 52 100 

Number of drugs < 5 28 53.8 

Number of drugs ≥ 5 24 46.2 

Total 52 100 

Interaction — Minor 12 23.1 

Interaction — Moderate 40 76.9 

Interaction — Major - - 

Total 52 100 

Table 1 shows the sample was almost evenly split between female (51.9%) and male 

(48.1%) patients, with the largest age group under 40 years (48.1%), followed by 41–

59 years (34.6%) and over 60 years (17.3%). Just under half of patients (24/52, 46.2%) 

met the criterion for polypharmacy (≥5 concurrent drugs), while the remainder 

(53.8%) received fewer than five; all patients, regardless of drug count, were 

exposed to at least one potential ATD-antidiabetic interaction. Regarding severity, 

moderate interactions predominated (76.9%), followed by minor interactions 

(23.1%), with no major interactions identified. 

Table 2. Combination Patterns of Anti-Tuberculosis Drugs (ATD) and 

Antidiabetic Agents 

ATD–Antidiabetic Combination n Percentage (%) 

ATD + Insulin Aspart 7 13.4 

ATD + Insulin Glargine 4 7.6 

ATD + Biguanide 10 19.2 

ATD + Sulfonylurea 13 25.0 

ATD + Sulfonylurea + Biguanide 9 17.3 

ATD + Sulfonylurea + Alpha-glucosidase inhibitor 5 9.6 

ATD + Biguanide + Alpha-glucosidase inhibitor 2 3.8 

ATD + Insulin Aspart + Insulin Detemir 1 1.9 

ATD + Insulin Aspart + Insulin Detemir + 

Sulfonylurea 
1 1.9 

Total 52 100 
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Note: ATD refers to the fixed combination of rifampicin, isoniazid, pyrazinamide, and 

ethambutol. 

The most frequently prescribed combination was ATD plus a sulfonylurea (25.0%), 

followed by ATD plus biguanide (19.2%) and ATD plus sulfonylurea plus 

biguanide (17.3%) (Table 2), consistent with the widespread use of sulfonylureas 

and metformin as first-line oral antidiabetic agents in Indonesian practice. Both 

drug classes are pharmacologically susceptible to enzyme induction by rifampicin, 

which accelerates their hepatic metabolism via CYP3A4 and CYP2C9 induction and 

may reduce hypoglycemic efficacy (Auliafendri et al., 2024; PLOS ONE, 2023). This 

mechanism plausibly contributes to the predominance of moderate interactions 

observed here, since rifampicin-antidiabetic interactions are typically classified as 

moderate rather than major on standard interaction checkers, warranting closer 

glycemic monitoring rather than contraindication. 

Table 3. Association Between Patient Factors and the Level of Potential Drug 

Interaction 

Variable Minor Moderate Total p-value Conclusion 

Sex — Female 5 22 27 0.417 

No 

significant 

association 

Sex — Male 7 18 25   

Age < 40 y 5 20 25 0.239 

No 

significant 

association 

Age 41–59 y 3 15 18   

Age > 60 y 4 5 9   

No. of drugs < 5 11 17 28 0.003 
Significant 

association 

No. of drugs ≥ 5 1 23 24   

Chi-square test, significance level p < 0.05. 

Bivariate analysis (Table 3) showed no statistically significant association between 

sex and interaction level (p = 0.417), nor between age group and interaction level (p 

= 0.239). By contrast, a significant association was found between the number of 

concurrently prescribed drugs and interaction severity (p = 0.003): patients meeting 

the polypharmacy criterion (≥5 drugs) showed a markedly higher proportion of 

moderate interactions (23/24, 95.8%) than those with fewer than five drugs (17/28, 

60.7%). This pattern is broadly consistent with previous reports associating 

polypharmacy with a higher risk of clinically relevant drug interactions and adverse 

drug reactions in TB-DM patients (Djochie et al., 2023; Handari & Ronoatmodjo, 

2024), although as an observational, single-center finding it should be read as an 

association rather than evidence of a causal mechanism. 
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The absence of a significant association between sex or age and interaction level 

suggests that, in this population, demographic characteristics were less influential 

than the pharmacological complexity of the regimen — in line with the view that 

drug-drug interactions are driven primarily by the number and type of concurrently 

administered agents rather than by patient demographics alone (Islamiyah et al., 

2024). Nevertheless, the absence of major interactions and the predominance of 

moderate, monitorable interactions suggest that the current prescribing pattern at 

Hermina Podomoro Hospital — combining ATDs with sulfonylureas, biguanides, 

or insulin — carries a manageable but non-negligible risk that would benefit from 

systematic pharmacist-led medication review, consistent with the WHO principle 

of rational drug use and the “five rights” of prescribing (Islamiyah et al., 2024; 

ICCMS, 2025). Clinical pharmacists can support TB-DM care through regular 

medication review, monitoring of liver function and glycemic parameters, and early 

identification of potential duplications or interactions (ICCMS, 2025; Khan et al., 

2022). As this was a retrospective, single-center study without longitudinal clinical 

outcome data, these interpretations should be considered hypothesis-generating 

rather than conclusive. 

 

Conclusion 

Among 52 TB-DM outpatients at Hermina Podomoro Hospital during the study 

period, potential drug interactions between anti-tuberculosis and antidiabetic 

agents were identified in all patients, predominantly of moderate severity (76.9%), 

with no major interactions found. The number of concurrently prescribed drugs was 

significantly associated with interaction severity (p = 0.003), while sex (p = 0.417) 

and age (p = 0.239) were not. Given the retrospective, single-center design, these 

findings describe an association observed in this specific setting rather than a 

generalizable causal driver of interaction risk, and should be interpreted 

accordingly. 

 

Suggestion 

Based on these findings, several recommendations are proposed for the relevant 

stakeholders: 

1. For the hospital pharmacy installation: implement routine, structured 

pharmacist-led medication review for TB-DM outpatients, with particular 

attention to patients receiving five or more concurrent medications, given the 

significant association observed between drug count and interaction severity. 

2. For prescribing clinicians: where clinically feasible, consider regimen 

simplification for TB-DM patients on multiple concurrent medications, and 

prioritize closer glycemic and hepatic monitoring when ATDs are combined 

with sulfonylureas or biguanides. 
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3. For future research: prospective, multicenter studies with longitudinal 

clinical outcome data (e.g., glycemic control, hepatotoxicity, treatment 

success) are needed to clarify whether the interaction patterns observed here 

translate into measurable adverse clinical outcomes. 
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