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Tuberculosis (TB), caused by Mycobacterium tuberculosis, is a prevalent
pathogen requiring prolonged treatment, typically lasting six months.
The kidneys, as the primary excretory organs, must intensively filter
pharmaceutical compounds throughout this period. This extended
regimen can strain renal function and potentially lead to kidney damage,
particularly with rifampicin and streptomycin, which have the highest
risk of nephrotoxic effects compared to other anti-tuberculosis drugs.
This study aimed to determine the relationship between treatment
duration and blood urea levels among pulmonary TB patients at the
Bakunase Community Health Center using a quantitative observational
approach with a cross-sectional design. Researchers collected data with
questionnaires and measured urea levels using the BT15i device. The
statistical analysis of 30 samples using the Spearman rank correlation
test yielded a correlation coefficient of 0,302 (30,2%) and a significance
value of 0,105 (p > 0,05). These results indicate no significant
correlation between the duration of anti-tuberculosis therapy and blood

Doi: urea levels. Consequently, the findings suggest that prolonged TB
treatment does not lead to a direct increase in urea levels among
patients in this clinical setting, indicating that renal filtration remains
relatively stable during the standard course of therapy.

Introduction

Tuberculosis is an infectious disease caused by Mycobacterium tuberculosis that necessitates prolonged
pharmacological intervention, following a standardized six-month regimen for bacterial eradication, with global
statistics indicating a high success rate of approximately 85% for patients who adhere to the full period, though
this duration may extend to 18-24 months in cases of multi-drug resistant (MDR-TB) (Kambuno et al., 2025; Aja,
Ramli, & Rahman 2022). In this study, long-term exposure is defined specifically within the context of the standard
six-month therapy for drug-susceptible strains, rather than the MDR-RB cases. This prolonged regimen poses
significant systemic risks, including gastrointestinal distress, hepatotoxicity, haematological disorders, and
cardiovascular, musculoskeletal, neuropsychiatric, or respiratory complications such as shortness of breath and
fatigue, eventually leading to decreased consciousness caused by the high load of the drugs (Aminah, 2013;
Wardani et al., 2023). However, the kidneys, as the primary excretory organs, are under continuous physiological
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strain to filter and eliminate drug metabolites, which may lead to nephrotoxicity. Urea, as a byproduct of protein
metabolism, is primarily cleared by the kidneys. The concentration of urea in the blood serves as a direct reflection
of the kidneys' filtering efficiency. Urea levels serve as a vital clinical marker for monitoring renal function, which
will be impacted by the prolonged treatment related to the condition and the lifestyle of the patient. The treatment
administered is based on the patient’s condition; therefore, it is classified into three categories: Category 1,
Category 2, and the pediatric category. The anti-tuberculosis drug treatment is divided into two phases: the
intensive phase and the continuation phase. The intensive phase lasts from O to 2 months of treatment aimed at
killing TB bacteria and reducing the risk of transmission, while the continuation phase lasts from 3 to 6 months,
aimed at preventing recurrence in patients. Throughout both stages, monitoring urea levels remains essential for
detecting potential kidney dysfunction that may be induced by the therapy (Tanof, Buntoro, & Trisno, 2022; Badan
Pusat Statistik Provinsi Nusa Tenggara Timur, 2023).

More than 90% of urea is excreted via renal filtration, while the remaining fraction is eliminated through
the gastrointestinal tract and skin. Consequently, impaired renal function leads to the pathological accumulation
of urea in the blood, a condition that may result in uremia. Mechanistically, urea is freely filtered by the glomeruli
and subsequently undergoes tubular reabsorption. In healthy kidneys, approximately 40% to 70% of filtered urea
is passively transported from the renal tubules back into the interstitium and the systemic circulation (Susanti,
Kountul & Buntuan, 2013; World Health Organization, 2023).

The kidneys are sensitive organs that serve as the primary excretory pathway for drugs and chemicals,
making them highly susceptible to damage during the six-month course of tuberculosis treatment. Prolonged
exposure to anti-tuberculosis medications, particularly rifampicin and streptomycin, can induce significant
nephrotoxic effects due to their destructive impact on renal cells. Rifampicin poses a higher risk of toxicity,
especially in patients with irregular treatment adherence, as it can trigger an immune response where anti-
rifampicin antibodies attack the epithelial cells of the renal tubules, leading to acute tubular necrosis. Meanwhile,
streptomycin causes renal damage by destabilizing lysosomal membranes, which allows acid hydrolases to leak
and destroy surrounding tissue, which is significantly higher in patients over the age of 65. These renal
impairments can be clinically assessed through elevated blood urea levels, alongside other markers such as serum
creatinine, blood urea nitrogen (BUN), and the Glomerular Filtration Rate (GFR), as well as through urinalysis to
detect abnormalities such as proteinuria or hematuria. Monitoring urea levels is a clinical necessity aimed at
evaluating renal function and mitigating the risk of nephrotoxic effects during prolonged therapy (Kustiana, 2018).

This study focuses on evaluating urea levels because this parameter exhibits earlier sensitivity to acute
kidney injury induced by drug toxicity. Conversely, creatinine levels tend to increase significantly only after renal
function loss reaches 50%. Furthermore, the use of urea minimizes the risk of outcome bias often observed in
creatinine parameters; this is associated with the clinical status of tuberculosis patients, who are susceptible to
significant muscle waste driven by hypercatabolism, loss of appetite (anorexia), or malabsorption (Prasetyorini et
al., 2024). This study aims to determine the relationship between urea levels in pulmonary TB patients undergoing
anti-tuberculosis treatment at the Bakunase Community Health Center based on age, gender, and duration of
treatment characteristics.

Methods

The type of research used in this study was a quantitative observational approach with a cross-sectional
design, with the population consisting of all tuberculosis patients currently on pulmonary anti-tuberculosis
treatment at the Bakunase Community Health Center. The study sample comprised 30 tuberculosis patients who
met the following inclusion criteria: (1) being officially registered as tuberculosis patients at the Bakunase
Community Health Center; (2) actively undergoing both intensive and continuation phases of treatment at the
health center center; (3) having no clinical history of hepatitis or renal failure, as verified through medical records;
(4) falling within the productive (19-59 years) or non-productive (=60 years) age categories; and (5) having
voluntarily provided written informed consent to their participation. The study commenced with the distribution
of informed consent forms to the participants, followed by the administration of questionnaires to collect primary
data. Subsequently, blood samples were collected for urea level analysis. A total of 3 mL of venous blood was
drawn from each patient using red-top vacutainer tubes to obtain serum samples. The collected samples were
stored in a cooling box and transported to the ASA Laboratory in Kupang City. The transit time was approximately
20 minutes; this short duration ensured sample integrity and prevented degradation, thereby accurately reflecting
the patients' physiological conditions. At the laboratory, the samples were centrifuged at 2,000 rpm for 15 minutes
to separate the serum.

The resulting serum was then transferred into labeled sample cups for identification. Urea levels were
measured using a BT151 Chemistry Analyzer. According to the reference ranges provided by the analyzer, normal
blood urea levels in females are <50 mg/dL, while values >50 mg/dL are considered elevated. In males, the normal
reference range is 17—49 mg/dL, with levels >49 mg/dL regarded as elevated. Following the laboratory analysis,
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the data, including patient identities and urea level results, were systematically processed. The data analysis
technique involved two stages. First, a univariate analysis was conducted to generate frequency distribution tables
based on research variables, including age, gender, and duration of treatment. Second, a bivariate analysis was
performed using SPSS software to evaluate the correlation between the duration of treatment and urea levels. The
Kolmogorov-Smirnov test was initially applied to assess the normality of the data distribution. Since the data
distribution was evaluated, the Spearman’s and Pearson's rank correlation tests were subsequently employed to
determine the relationship between the urea levels of the patient and the duration of anti-tuberculosis treatment.

Results

Based on the results of the study, the data on the characteristics of TB patients undergoing anti-tuberculosis
drug therapy based on age, gender, and duration of treatment at the Bakunase Community Health Center can be
seen in the table below.

Table 1. Distribution Data of Pulmonary TB Patients Who are Taking Anti-tuberculosis Drugs (OAT) at the
Bakunase Community Health Center, Based on Age, Gender, and Duration of Treatment

Characteristics Number Percentage (%)

Age

Productive (19-59 years) 25 83,34%

Non-productive (>60 years) 5 16,67%
Gender

Male 17 56,67%

Female 13 43,34%
Duration of Treatment

Intensive phase 18 60%

Continuation phase 12 40%
Total 30 100

Based on Table 1, regarding the characteristics of TB patients undergoing anti-tuberculosis drugs, the
age characteristic with the highest number of patients was found in the productive age group (19-59 years), with
25 patients (83,34%). Based on the gender characteristics of TB patients, the highest number of TB cases was
found in male patients, with 17 patients (56,67%), compared to female patients, with 13 patients (43,34%).
Based on the duration of treatment, the highest number of TB patients was found in the intensive phase (O to 2
months) with 18 patients (60%), while in the continuation phase (3 to 6 months), there were only 12 patients
(40%). Blood urea level tests show normal results in men if the test results are 17—-49mg/dL, while in females,
normal results are shown if the urea level is >50mg/dL.

The results of the study of TB patients undergoing anti-tuberculosis drug therapy, whose urea levels were
examined based on the age of the patient, can be seen in the table below.

Table 2. Frequency Distribution of Urea Levels Based on Age in Patients with Pulmonary TB at the Bakunase
Community Health Center

Age Urea Levels
High Normal
N % N Yo
19-59 years 0] 0] 25 83,34
>60 years (0] (0] 5 16,67
Total o o 30 100

Based on Table 2. The urea levels in TB patients of productive age at 19-59 years old, are 25 patients
(83,34%) who had normal urea levels. Meanwhile, among non-productive age patients, 5 individuals (16,67%)
had urea test results within the normal range.

The results of the study of TB patients undergoing anti-tuberculosis drugs therapy, whose urea levels were
examined based on gender, can be seen in the table below.

Table 3. Frequency distribution of urea levels based on gender in patients with pulmonary TB at the
Bakunase Community Health Center

Gender Urea Levels
High Normal
N Yo N Yo
Male (0] (0] 17 56,67
Female (0] 0 13 43,37
Total (0] (0] 30 100
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Based on Table 3, urea levels in TB patients were analyzed by gender 17 (56,67%) male patients had
normal urea levels within the range of 17-49mg/dL, while 13 female patients (43,37%) had normal urea levels
of <50mg/dL, as determined by blood testing.

The results of the study of TB patients undergoing anti-tuberculosis drug therapy, whose urea levels were
examined based on the duration of treatment, can be seen in the table below.

Table 4. Frequency Distribution of Urea Levels Based on the Duration of Treatment in Patients with
Pulmonary TB at the Bakunase Community Health Center

Duration of Treatment Urea Levels
High Normal
N % N %o
Intensive phase o o 18 60
Continuation phase o o 12 40
Total o o 30 100

Based on Table 4, the data show that, with respect to treatment duration, 18 patients (60%) in the intensive
phase did not experience an increase in urea levels. Similarly, among the 12 patients (40%) in the continuation
phase, no increase in blood urea levels was observed.

The relationship between urea levels and duration of treatment in patients with pulmonary tuberculosis at
the Bakunase Community Health Center in Kupang City can be seen in the table below.

Table 5. Relationship between Urea Levels and Duration of Treatment

Duration of Urea levels Total P Value Correlation
treatment High Normal ' Coefficient
N %o N Y% N %o .105 .302
Intensive phase 0] o 18 60 18 60
Continuation phase 0] o 12 40 12 40
Total (0] o 30 100 30 100

The statistical test used to examine the correlation between blood urea levels and the duration of treatment
for tuberculosis patients was Spearman's correlation. This test was selected because the normality assessment
using the Kolmogorov-Smirnov test yielded a significance value of <0,05, indicating that the data were not
normally distributed. The results of the Spearman correlation analysis showed a significance value of 0,105 (>0,05)
with a correlation coefficient (r) of 0,302 (30,2%). Although a weak positive correlation was observed, the
association was not statistically significant.

Discussion

Normal blood urea levels are generally indicative of healthy kidney function. According to the reference
standards provided by the BT151 Chemistry Analyzer, normal urea levels in females are <50 mg/dL, while the
normal reference range for males is 17—-49 mg/dL. The increase in urea levels is a clinical indication of reduced
glomerular filtration due to glomerular damage. In tuberculosis patients, this metabolic strain can be triggered by
the sustained consumption of anti-tuberculosis drugs over a defined standard treatment duration, which carries a
documented nephrotoxic potential.

The analysis of patient characteristics revealed that the majority of tuberculosis patients fell within the
productive age group (19-59 years), accounting for 25 patients (83,34%). These findings are consistent with
previous studies by Tanof, Buntoro, & Trisno (2022) at a community health center in Kupang City, which showed
that the majority of tuberculosis patients were in the productive age group, patients aged 17-25 years, with a
percentage of 29,6%. In the productive age group, people have high mobility, often engaging in direct contact or
meeting with others, which can increase the risk of TB transmission (Tanof, Buntoro, & Trisno, 2022). Research
conducted by Dewi & Susilawati (2024) shows results consistent with the table above, indicating that 73,4% of
respondents (290 cases) in this study were patients in the productive age group (15-50 years old). This
demographic is characterized by high social mobility and frequent interpersonal interactions, significantly
increasing the risk of Mycobacterium tuberculosis exposure and transmission (Dewi & Susilawati, 2024).

Based on the data above, 30 patients in both the productive and non-productive age groups had normal
urea levels. This finding aligns with the study conducted by Djasang & Saturiski (2019), which reported that,
among 30 TB patients undergoing treatment, 25 samples (83,34%) exhibited urea levels within the normal range.
This indicates that the patients' kidney function remains effective in excreting metabolic waste products,
demonstrating that anti-tuberculosis drug treatment is safe to use as long as it adheres to the prescribed dosage
and medical instructions (Djasang & Saturiski, 2019).

Regarding urea levels in TB patients based on gender, 17 male patients (56,67%) and 13 female patients
(43,37%) exhibited normal urea levels. This finding is consistent with the study conducted by Risma & Rahman
(2020), which reported that all five samples (100%) assessed based on gender showed normal urea test results
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(Risma & Rahman, 2020). However, this result is not in line with the study conducted by Helmi, Saputri & Yusran
(2024), which reported that three male patients (21,4%) and one female patient (16,7%) experienced elevated
urea levels (Helmi, Saputri & Yusran, 2024). Urea, the primary end product of protein metabolism, is excreted
from the body via the kidneys. Consequently, an elevation in blood urea levels often serves as a clinical indicator
of renal dysfunction, suggesting that the kidneys are failing to effectively filter metabolic waste products. Such
impairment can arise as a potential adverse effect of long-term anti-tuberculosis drug therapy. However, the
examination results in this study revealed that both male and female patients maintained urea levels within the
normal reference range. These findings suggest that the participants’ renal functions remained preserved, with the
kidneys effectively performing their filtration roles despite the duration of treatment.

Meanwhile, research by Dewi & Susilawati (2024) indicated a higher incidence of tuberculosis (TB) in men,
accounting for 53,4% (211 patients) compared to 46,6% (184 patients) in women. This higher prevalence among
males may be attributed to several factors that increase their susceptibility to Mycobacterium tuberculosis exposure.
Such factors include unhealthy lifestyle, specifically alcohol consumption and smoking, as well as strenuous
physical activities, suboptimal hygiene, such as the habit of sharing eating utensils with others, and limited health
awareness. Furthermore, smoking can significantly exacerbate the risk of TB infection by inducing
immunosuppression, as the tar and nicotine in cigarettes weaken the body's natural immune defences (Dewi &
Susilawati, 2024; Kambuno, et al., 2019).

Data on TB patients based on treatment duration characteristics show that the highest proportion of
patients was in the intensive phase, with 18 patients (60%), while 12 patients (40%) were in the continuation
phase (3—6 months). These findings are consistent with the study conducted by Naim & Rahmatika (2024), which
reported that, out of 15 study participants, 10 patients (66,7%) were undergoing anti-tuberculosis therapy in the
intensive phase, while the remaining 5 patients (33,3%) were in the continuation phase. The predominance of
patients in the intensive phase indicates a high case detection rate of new cases in the Bakunase community
health center, or a large volume of patients who are still within their first two months of treatment, a period during
which clinical symptoms are generally still severe, thereby driving high patient adherence to facility-based follow-
ups. These results differ from a study conducted by Yuni in 2016, which showed that the majority of patients were
in the continuation phase. The prolonged duration of treatment can lead to patient fatigue (treatment fatigue) and
negatively affect medication consistency; this was evident in her study, where 37,3% of patients were non-
adherent to their treatment. Such non-adherence frequently triggers the development of resistance to anti-
tuberculosis drugs (Yuni, 2016).

Regarding urea levels in TB patients based on treatment duration, 18 patients (60%) in the intensive
phase did not experience an increase in urea levels. Similarly, among the 12 patients (40%) in the continuous
phase, none showed elevated blood urea levels. These findings are inconsistent with the study conducted by
Djasang & Saturiski (2019) which reported that, out of 30 samples of pulmonary TB patients undergoing
treatment, 5 patients (16,67%) experienced increased urea levels. The normal urea levels observed in the other
25 patients indicate that their renal function remained effective in excreting metabolic waste products. These
findings may also reflect high medication adherence, appropriate dosage adjustments tailored to the patients'
clinical conditions, and the absence of significant nephrotoxic effects from the anti-tuberculosis treatment
administered (Djasang & Saturiski, 2019).

Based on the examination results, all 30 patients with pulmonary tuberculosis undergoing anti-
tuberculosis drug treatment at the Bakunase Community Health Center demonstrated normal urea levels. Normal
urea levels indicate that the glomeruli are functioning properly in filtering metabolic waste, thereby preventing its
accumulation in the patients’ blood. These findings also suggest good adherence to therapy and appropriate drug
administration in accordance with the patients’ clinical conditions, which may help minimize potential toxic effects
of the medication. In addition, the patients’ lifestyles may have contributed positively to their overall clinical status.
Elevated blood urea levels are not solely caused by the toxic effects of medication; they may also be triggered by
excessive protein intake, disease complications, dehydration, or other underlying health conditions (Nursidika et
al., 2017). Based on this study, it was found that there was no significant relationship between urea levels in TB
patients and the duration of treatment.

Conclusions

Based on the examination results of 30 pulmonary tuberculosis patients undergoing anti-tuberculosis drug
treatment at the Bakunase Community Health Center in Kupang City, the findings were as follows: Statistical
analysis using Spearman’s rank collection test revealed no significant relationship between serum urea levels and
the duration of anti-tuberculosis treatment among patients at the Bakunase Community Health Center. This study
contributes to increasing awareness among pulmonary tuberculosis (TB) patients regarding the importance of
adherence to anti-tuberculosis therapy to prevent drug resistance, which may result in treatment durations
exceeding the standard regimen and potential adverse effects on renal function, including elevated blood urea
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levels. Most importantly, this study has shown that anti-tuberculosis treatment does not always lead to elevated
urea levels or potential nephrotoxicity. However, future research should expand the variabels assessed by
incorporating additional standard renal function markers.
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