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Method: This study used an analytical observational, cross-
sectional design and included 86 medical records of pulmonary TB
patients with DM, selected through simple random sampling.
Bivariate analysis was conducted using the Chi-square test or
Fisher's exact test, with P<0.05 considered statistically significant.

Results: Most patients were adults aged 18-59 years (66.3%) and
male (55.8%), with the majority having uncontrolled blood glucose
levels (75.6%) and normal nutritional status (38.4%). The most
common treatment duration was nine months (76.7%). All patients
showed clinical improvement and sputum conversion (100%), while
81.4% showed radiological improvement. Bivariate analysis
showed a significant difference in radiological improvement
between patients with controlled and uncontrolled DM (P=0.009).

Conclusion: The majority of pulmonary TB patients with DM were
aged 18-59 years, male, and had uncontrolled blood glucose levels.
All patients showed clinical improvement and sputum conversion,
while 81.4% experienced radiological improvement, with a
Creative Commons significant difference between controlled and uncontrolled DM.
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INTRODUCTION

Pulmonary tuberculosis (TB) is an
infection by Mycobacterium tuberculosis,
transmitted primarily through airborne
droplets and mainly targets the lung
parenchyma, although other organs may
occasionally be involved.! In 2022,
Indonesia ranked second globally for TB
burden, reporting an estimated 824,000
new cases.? At the same time, the
prevalence of diabetes mellitus (DM) in the
country has also risen sharply, with around
19.5 million adults in 2021.3

The high occurrence of both
conditions increases the probability that TB
will  present alongside DM. This
comorbidity can adversely affect disease
progression and treatment effectiveness.
The success of TB control largely depends
on the host's immune response, which
comorbidities such as diabetes may
weaken.! Diabetes mellitus represents a
chronic metabolic disorder characterized
by persistent hyperglycemia, arising from
defects in insulin secretion, insulin action,
or both, and linked to impaired cellular and
humoral immunity.*

Research has consistently shown that
DM is an independent risk factor for
developing pulmonary TB and is linked to
poorer treatment outcomes, particularly in
patients with suboptimal glycemic control.>®
Prolonged hyperglycemia can impair the
function of macrophages and lymphocytes,
increase bacterial load, and delay sputum
conversion. Furthermore, DM may affect
the pharmacokinetics of first-line anti-TB
medications by disrupting gastrointestinal

motility and absorption, which could lead to
extended treatment periods and a higher
risk of therapy failure.”

Despite the established connection
between TB and DM, limited data exist
regarding the outcomes of first-line anti-TB
therapy among patients with both
conditions, especially in national referral
hospitals. Persahabatan Hospital, serving
as a tertiary referral center dedicated to
pulmonary disease management, treats a
considerable number of TB patients with
comorbid DM, making it an appropriate
setting to evaluate treatment outcomes.

Accordingly, this study aims to
assess the association between glycemic
control status and treatment outcomes of
first-line anti-tuberculosis drug (ATD)
therapy in patients with pulmonary TB and
diabetes at Persahabatan Hospital during
2023-2024, considering clinical recovery,
sputum conversion, radiological
improvement, and treatment duration.

METHOD

This study was a descriptive,
observational,
conducted at Persahabatan Hospital,
Jakarta, from November to December
2025. This study obtained ethical clearance
from the Health Research Ethics

cross-sectional  study

Committee of Persahabatan Hospital.

The data used were secondary data
obtained from outpatient and inpatient
medical records. The study population
comprised all pulmonary TB patients with
DM who received first-line ATD therapy
during the 2023-2024 period and attended
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the Pulmonology Outpatient Clinic at
Persahabatan Hospital.

A total of 704 medical records of
patients with pulmonary TB and DM were
identified. Simple random sampling was
performed to select study participants.
Each selected medical record was then
assessed against the predefined inclusion
and exclusion criteria. If a selected record
did not meet the eligibility criteria, another
medical record was randomly selected until
the required sample size of 86 eligible
patients was reached. The sample size
calculation included an additional margin
to account for potential data loss.

The inclusion criteria were patients
aged =18 years, diagnosed with
pulmonary tuberculosis and diabetes
mellitus, receiving first-line ATD therapy,
attending routine follow-up at least once
per month, and having complete medical
record data for the study variables.
Exclusion criteria included patients with
extrapulmonary tuberculosis, drug-
resistant tuberculosis receiving second-line
ATD therapy, and those with other
comorbid conditions such as HIV
coinfection, renal impairment, or hepatic
dysfunction. The study included 86
patients, selected through simple random
sampling based on a sample size
calculation with an additional margin to
account for potential data loss.

The variables analyzed included age,
gender, fasting blood glucose levels,
nutritional status, final sputum conversion,
clinical improvement, radiological
improvement, and duration of first-line
ATD treatment. The assessment of

m https://respiratoryscience.or.id/

controlled diabetes mellitus using fasting
blood glucose levels recorded in the
because HbAlc
measurements were not routinely available

medical records

for all patients during the study period.
Clinical improvement was
determined based on the attending
physician's documentation in the medical
records. Meanwhile, radiological
improvement was defined as a reduction in
pulmonary infiltrates on follow-up chest X-
ray compared with the baseline
examination, as documented in the
medical records. Radiological findings were
obtained from the medical records, and no
independent reassessment of the chest X-
rays was performed by the investigators.
Data processing involved data
collection, editing, coding, entry, and
cleaning, followed by statistical analysis
using statistical software. Univariate
analysis was performed to describe the
frequency distribution and proportions of
each variable. Bivariate analysis was also
conducted to assess the association
between glycemic control status and
treatment outcomes of first-line ATD
therapy using the Chi-square test or
Fisher's exact test when the expected cell
count was less than five, with P<0.05
considered statistically significant.

RESULT

The analysis showed that most
patients were adults (18-59 years), with
66.3%, and males (55.8%). Assessment of
fasting blood glucose levels revealed poor
glycemic control in most patients, with
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75.6% of patients presenting fasting
glucose levels above 130 mg/dL.
Meanwhile, nutritional evaluation using
body mass index indicated that 38.4% of
patients had normal nutritional status.
Treatment duration analysis
demonstrated that 76.7% of patients
completed first-line anti-tuberculosis therapy
within nine months, while 23.3% of patients
completed treatment within six months.

Table 1. Distribution of characteristic sample (n=86)

Characteristics n %

Age

Adult (18-59 years) 57 66.3

Elder (>60 years) 29 33.7
Gender

Male 48 55.8

Female 38 44.2
Fasting Blood Glucose

Controlled (<130 mg/dL) 21 24.4

Uncontrolled (>130 mg/dL) 65 75.6
Nutritional Status (IMT)
Underweight (<18.5 kg/m?) 14 16.3

Normal (18.5-22.9 kg/m?) 33 38.4

Overweight (23-24.9 kg/m?) 20 23.3

Obesity I (25-29.9 kg/m?) 17 19.8

Obesity IT (=30 kg/m?) 2 2.3
Duration of First—Line ATD Treatment

6 months 20 23.3

9 months 66 76.7

Treatment outcomes showed that all
patients experienced clinical improvement
and achieved sputum conversion after
therapy. Clinical recovery involved reduced
or resolved key symptoms, including
persistent cough, afternoon or evening
fever, dyspnea, weight loss, and loss of

appetite. In addition, sputum testing also
confirmed conversion from positive to
negative status in all patients by the end of
treatment. Different with radiological
assessments that revealed improvement in
chest X-rays only in 70 patients (81.4%),
whereas 16 patients (18.6%) had
persistent radiological lesions (Table 2).
Table 2. Treatment outcome sample (n=86)

Characteristics n %
Sputum Conversion Evaluation

Improvement observed 86 100.0
No Improvement observed 0 0.0
Clinical Improvement Evaluation

Improvement observed 86 100.0

No Improvement observed 0 0.0
Radiological Findings Evaluation

Improvement observed 70 81.4

No improvement observed (STQA) 16 18.6

Bivariate analysis examined the
relationship between glycemic control and
treatment outcomes. Statistical evaluation
was applied exclusively to radiological
findings due to 100% success rates for
clinical  improvement and  sputum
conversion, which prevented meaningful
statistical testing. Fisher's exact test
indicated that patients with controlled
glycemia consistently showed radiological
improvement, while some individuals with
uncontrolled glycemia retained residual
lesions. The analysis produced a value of
P=0.009, demonstrating that a statistically
significant difference emerged in glycemic
control and radiological outcomes (Table 3).

Table 3. Bivariate analysis of glycemic control status and radiological findings

Radiology Findings

DM Control Status

Improvement

No Improvement

Controlled 21 (24.4%)

Uncontrolled 49 (57.0%)

0 (0.0%)
16 (18.6%)

0.009
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DISCUSSION

Demographic analysis showed that
most TB-DM patients were adults (18-59
years). This pattern aligns with previous
studies reporting higher TB-DM
comorbidity
productive age groups.®® Increased
mobility and social interactions in this
population may elevate exposure risk to

among individuals in

Mycobacterium tuberculosis. Furthermore,
diabetes  typically manifests during
adulthood, often linked to lifestyle factors
that impair immune defense and heighten
susceptibility to TB infection.!?

Male patients predominated in the
sample, consistent with findings that
observed higher TB risk among men,
particularly with coexisting diabetes.
Behavioral aspects, such as smoking,
alcohol use, and occupational hazards,
likely contribute to immunosuppression and
increased TB vulnerability.!! Despite a
smaller proportion of female patients,
lower representation does not necessarily
indicate lower risk. Hormonal differences
and barriers to healthcare access may
delay TB diagnosis among women, 13

Analysis of glycemic control revealed
that most patients experienced poor fasting
blood glucose regulation. Suboptimal
glycemic control frequently occurs in TB—
DM patients and is associated with slower
Chronic

treatment response. 141>

hyperglycemia can  impair  alveolar
macrophage function,'® reduce neutrophil
chemotaxis and phagocytosis, and
cell-mediated  immunity,

persistent TB

compromise
thereby

a https://respiratoryscience.or.id/

facilitating

infection.'”'® Hyperglycemia also affects
ATD pharmacokinetics through reduced
gastrointestinal motility and absorption,
potentially  delaying resolution  of
pulmonary lesions and extending treatment
duration in TB-DM patients.”*°

Meanwhile, nutritional assessment
demonstrated that most  patients
maintained normal body mass index,
followed by overweight and obese
categories. TB-DM patients do not
necessarily present malnutrition. The
interaction between TB and DM creates a
complex metabolic state that balances TB-
induced catabolic processes with diabetes-
related metabolic  disruption.?®?!  TB
infection elevates basal energy expenditure
and triggers systemic inflammation,
enhancing proteolysis and lipolysis, while
chronic hyperglycemia further perturbs
energy and protein metabolism.
Consequently, nutritional status may vary
dynamically during the disease course and
treatment.??

Treatment duration analysis showed
that most patients completed first-line ATD
therapy within nine months, consistent
with national guidelines recommending
extended therapy for TB-DM patients,
particularly under poor glycemic control.°
Prior research also indicates that TB—-DM
patients often require longer treatment due
to slower immune recovery and altered
drug metabolism.?2*

All  patients  exhibited clinical
improvement and achieved sputum
conversion after completing therapy.
Favorable outcomes remain achievable in
TB-DM patients when diabetes is closely
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monitored and therapy is administered
properly.®2¢  Clinical improvement and
sputum conversion indicate effective
bacterial clearance; however, radiological
recovery did not always correspond with
clinical and microbiological cure. Some
patients retained a status quo ad ante
(STQA) appearance on chest imaging,
likely representing residual lesions or post-
infectious  fibrosis  despite  clinical
recovery.?*

Bivariate analysis between glycemic
control and radiological improvement
indicated a significant relationship. Patients
with well-regulated blood glucose showed
more complete radiological resolution,
whereas poor glycemic control was
associated with  residual  pulmonary
lesions.?”

Hyperglycemia correlates with more
extensive pulmonary involvement and
severe radiological findings.”” From a
pathophysiological perspective, diabetes
impairs alveolar macrophage activity,?
disrupts ventilation—perfusion balance, and
increases  alveolar oxygen tension,
particularly in lower lung lobes, creating an
environment conducive to Mycobacterium
tuberculosis growth. These mechanisms
delayed
resolution in TB-DM patients with poor

glycemic control compared with those with

likely  explain radiological

better blood glucose regulation.?’

This study followed established
research protocols; nevertheless, several
limitations require consideration. The main
limitation involves reliance on secondary
data from medical records, as some records
lacked complete information for the

variables of interest. Therefore, only
records meeting the inclusion criteria
qualified for analysis. Similar constraints
frequently arise in retrospective studies
utilizing medical records, given their
dependence on accurate and
comprehensive clinical documentation.

Acknowledge that HbAlc is a more
reliable indicator of long-term glycemic
control in patients with TB-DM. However,
because this study was based on medical
records, HbAlc data were not routinely
available for all patients during the study
period. To ensure consistency and
maximize the available sample, fasting
blood glucose measurements which were
routinely recorded in the medical records,
to assess glycemic status.

CONCLUSION

Evaluation of first-line  anti-
tuberculosis drug (ATD) therapy among
patients with TB-DM at Persahabatan
Hospital during 2023-2024 indicates that
most patients were adults (18-59 years)
and predominantly male. The majority
exhibited uncontrolled glycemic levels
while maintaining normal nutritional status,
and most completed first-line ATD therapy
within nine months.

Assessment of treatment outcomes
demonstrated

improvement and sputum conversion,

universal clinical
reflecting effective clinical and
microbiological response to first-line
therapy. Radiological improvement was not
uniform, as some patients retained a status
quo ante appearance on chest imaging.
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Bivariate analysis identified a significant
association between glycemic control and
radiological outcomes. Patients with well-
regulated glycemia consistently achieved
radiological resolution, whereas those with
poor glycemic control showed residual
pulmonary lesions. These findings highlight
the critical role of glycemic status in
pulmonary lesion recovery among TB-DM
patients undergoing first-line ATD therapy.
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