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Abstract. Comorbidity between diabetic mellitus (DM) and tuberculosis (TB) can
raise the incidence of the other. Uncontrolled diabetes mellitus (plasma HbA1C level
> 7.0%) and five additional risk factors were discovered to have an impact on the
failure of TB treatment. This study aims to identify the relationship between glycemic
control and the length of treatment in patients with tuberculosis and diabetes mellitus.
This type of research is analytical observational research with a cross-sectional
design. This study used a total sampling, namely where all members of the population
were sampled, a total of 31 TB patients with DM from December 2019 technique to
August 2023 who met the inclusion criteria. The tools used in this research are medical
record data and blood lab results (HbAlc). Bivariate analysis was carried out using
the chi square test with significance a = 0.05. The result of this research showed that
the majority of TB-DM patient was male as 17 samples (54.8%). Most of the sample
aged were > 50 years old as many as 22 samples (71.0%), 26 samples had HbAlc

levels = 7%, and the majority TB treatment duration < 6 months were 18 samples
(58.06%). The results of the chi-square test show p-value = 0.083 p (>0.05), meaning
that there is no significant relationship between glycemic control and the length of
treatment for TB-DM patients. The conclusion is glycemic control and treatment
duration for TB-DM patients do not significantly correlate.
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Introduction

Comorbidity between diabetic mellitus (DM) and tuberculosis (TB) poses a danger to the
treatment and prevention of TB disease globally. Ten million new instances of active
tuberculosis (TB) infection are reported each year, and TB is believed to be the cause of
almost 1.2 million fatalities globally. Clinicians have seen a connection between TB and
diabetic mellitus (DM) for many years [1].

According to studies, DM can treble the risk of having TB and that each can raise the
incidence of the other [2]. Studies have linked uncontrolled diabetes (plasma HbA1C level
>7.0%) to subpar TB treatment results or possibly treatment failure. Indonesia has a
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significant TB and DM burden. WHO report from 2020 said that Indonesia was responsible
for the second-highest percentage (8.5%) of global TB incidence [3]. Given Indonesia's vast
population and prevalence of DM, over 6% of adults in the country between the ages of 20
and 79 have the disease [4]. In Indonesia, individuals with pulmonary TB had an age-
standardized prevalence of diabetes mellitus of 11.3%, according to a recent study [5]. Over
13% of DM patients in Indonesia between 2013 and 2016 were found to have ever had TB
or to have been given a TB diagnosis, according to another study [2].

Mycobacterium tuberculosis may infect one-third of the world's population, yet not all
infections result in active TB because the immune system usually eliminates the organism.
Nonetheless, some individuals may continue to harbor dormant microorganisms. They can
become active and lead to disease when paired with risk factors such advanced age,
diabetes, and other immunosuppressive medications. After controlling for confounding
variables, uncontrolled diabetes mellitus and five additional risk factors were shown to be
associated with TB treatment failure. More than five times as many respondents were at
risk of not responding to treatment if their diabetes was uncontrolled and their HbAlc level
was less than 7% after two months of treatment [6].

An increased risk of recurrence was found to be significantly correlated with uncontrolled
DM (HbAc), according to a systematic study. Similar results from a different multicenter
research were obtained in South Korea. As a result, it's critical to carefully evaluate the
clinical circumstances and blood glucose levels of TB patients with DM while they're
undergoing treatment. A larger risk of worsening TB treatment outcomes was seen in
respondents under the age of 45 [7]. Studies carried out in Indonesia have found a similar
outcome. Similar to this, poor financial circumstances were also linked to treatment failure.

A study carried out in Kuala Lumpur, Malaysia, however, found no appreciable differences
in the economic circumstances of the two groups. Although the majority of research
conducted outside of the Middle East did not find a connection between DM and conversion
at the end of two months, we took into account a longer observation period of six months
[6]. This study aims to identify the relationship between glycemic control and the length of
treatment in patients with tuberculosis and diabetes mellitus.

2. Materials And Method

This type of research is analytical observational research with a cross-sectional design. This
study aims to determine the relationship between Hbalc laboratory results and the length
of recovery in pulmonary TB patients with DM and the effectiveness of intensive phase
treatment progress at the Tugurejo Regional General Hospital and Roemani
Muhammadiyah Hospital Semarang. This study used a saturated sampling technique or total
sampling, namely where all members of the population were sampled, a total of 31 TB
patients with DM from December 2019 to August 2023 who met the inclusion criteria.
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Inclusion criteria consisted of: early phase pulmonary TB patients, all TB-DM patients,
patients aged > 18 years, and willing to be respondents in the study. Meanwhile, the
exclusion criteria in this study were TB patients who dropped out of treatment, patients who
died and MDR patients. The tools used in this research are medical record data and blood
lab results (HbA1c). The data analysis techniques used in this research are univariate and
bivariate. Univariate analysis is presented in table form in the form of frequencies and
percentages. Bivariate analysis was carried out using the chi square test with significance
a= 0.05. The research results are said to be meaningful if the results are p = 0.05, meaning
there is a relationship between the independent variable and the dependent variable.

The ethical aspects of this research are respect for persons by maintaining the
confidentiality of subjects and medical records, beneficence and non-maleficence, namely
that the research is beneficial and does not harm the patient and finally justice, namely
treating patient medical records fairly. This research was conducted after optaining approval
from Tugurejo Regional General Hospital Ethics Commission with the issuance of entical
approval No.090/KEPK.EC/X/2022.

3. Result

This research was carried out from November 2022 to August 2023 at Tugurejo Hospital,
Province. Central Java, Semarang and Roemani Muhammadiyah Hospital, Semarang.

Table 1. The Tuberculosis (TB) with Diabetes Mellitus (DM) patient characteristics

Characteristics N  Percentage (%) Mean+SD Min Max
Gender

Male 17 548

Female 14 452 ) ) )
Aged

<50 years 9 290

>50 years 2 710 53.5¢10.8 18 69
HbAIlc level

<7% 5 16,13

~7% 26 83.87 7.34+£2.53 44 149
Length of treatment

<6 month 18 58,06

>6 month 13 41,94 ) ) )

Based on Table 1, it was found that the majority of TB-DM patient was male as 17 samples
(54.8%), most of the sample aged were > 50 years old as many as 22 samples (71.0%), 26
samples had HbAlc levels >7% and majority TB treatment duration <6 months were 18
samples (58.06%).
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Table 2. Correlation between glycemic control and length of treatment in (TB) with Diabetes Mellitus
(DM) Patients.

Length of treatment

<6 month >6 month P-value
N (%) N (%)
<7% 1(20,0%) 4 (80,0%)
7% 17 (65,4%) 9 (34,6%)

HbAlc
Level

0.083

Based on table 2, the results of the chi-square test show p value = 0.083 p (>0.05), meaning
that there is no significant relationship between glycemic control and the length of treatment
for TB-DM patients.

4. Discussion

Male predominance among DM pulmonary TB patients has been revealed by this
investigation. A widely acknowledged rationale for the greater prevalence of TB among
men is that they engage in more social activities than women, which puts them at a higher
risk of M. tuberculosis transmission. But this idea is unable to account for the outcomes
among DM patients [1]. The prevalence of TB in Indonesia is greater than in men. Fewer
female TB cases are associated with smoking habits [8]. The greater number of men who
experience pulmonary TB is due to the dominant male smoking habit which causes a
decrease in the defence mechanism of the respiratory tract because inhaled cigarette smoke
contains toxins so that the respiratory tract is more susceptible to infection. Toxins in
cigarette smoke cause damage to phagocyte cells in the respiratory tract and a decrease in
response to antigens, as a result of which they are more susceptible to invasion by
microorganisms, including Mycobacterium TB which causes pulmonary TB [9].

According to research by O'Leary et al. carried out in Dublin, Ireland, it was discovered
that the smokers group's lung compartment had an increase in the number of alveolar
macrophages, which indicated a decline in specific immunity and would decrease the
immune response to Mycobacterium tuberculosis (MTB) infection. According to one
notion, smoking can alter the structural components of Mycobacterium tuberculosis (MTB)
exposure. Both healthy individuals and those with tuberculosis will have an increase in
their ability to produce lung fluid. Smoking also alters acquired and innate cell immunity,
which can have an impact on leukocytes and macrophages [10].

Most TB-DM patients were over 50 years of age. Age was the most prevalent risk factor
for the development of TB in DM patients. Latent TB infection (LTBI) is more common in
people over the age of 50 than in people under 50 (OR 2.974, 1.149-7.698, p = 0.025).
Effective glycemic control has been questioned in relation to its impact on LTBI incidence
and immunity. IFN production was demonstrated in one investigation to be reduced in high-
glucose conditions [1]. One of the biggest risk factors for contracting TB is just getting
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older. Intrinsic processes that promote cell regeneration, repair, and immunosurveillance
are weakened by age-related baseline inflammation and an oxidative state, which is known
as "inflammaging" [11]. It is challenging to fully comprehend how to prevent or repair
inflammatory reactivity and the detrimental effects of aging because it is a very dynamic
and intricate process. The scenario is further compounded by the inclusion of all the age-
related comorbidities that are currently driving the global tuberculosis epidemic, such as
diabetes mellitus (DM), malnutrition, obesity, and HIV. [3].

According to our study, the majority of samples had HbA1c levels under 7%. Patients with
TB and DM exhibited a considerably higher prevalence of deteriorating TB treatment than
patients with TB alone. Age, inadequate socioeconomic situation, poor glycemic control,
and a history of tuberculosis were all significant predictors of worsened treatment outcomes
for tuberculosis. Over five times as many respondents were at risk of not responding to
treatment if they had uncontrolled DM and a HbA1c level of less than 7% after two months
of treatment [6]. Patients with DM and TB have shown that worsening glycemic control
necessitates the use of insulin and that there are pharmacological interactions between
antitubercular therapy (ATT) and oral antidiabetic medications. Patients with TB and DM
have been found to have an insulin resistance state and decreased insulin production as a
result of the release of inflammatory cytokines including IL-6 and tumor necrosis factor-
alpha [12].

According to the findings, there is no connection between glycemic control and the time
spent receiving treatment for TB-DM patients. One year following the start of TB treatment,
stable/increasing HbA 1c was linked to a pro-inflammatory state characterized by increased
plasma cytokines, Th1 (CX3CR1+), and Th17 CD4+ T cell responses [13]. During the first
three months of anti-TB medication, there were changes in HbAlc, but these changes were
unrelated to variations in the results of TB treatment [14-15]. Although our study did not
show worse outcomes in patients with DM and TB, the point that needs to be highlighted
is the low rate of follow-up in patients with TB. This probably leads patients to stop therapy
and can worsen the existing disease itself and also contribute to the burden of multidrug
drug resistant TB.

The limitation of this research is our sample size was small. TB-DM patients who have
laboratory data on HbAlc levels are only TB-DM patients who use insulin therapy. There
was no data HbAlc levels of TB-DM patients who use oral hypoglycemic agents (OHAs)
therapy. Data HbAlc levels obtained were only before initial phase of treatment, there was
no data on HbAlc levels after completing the 6 month intensive phase of treatment. A
cohort approach would be preferable for future researchers so that HbAlc levels of both
TB-DM patients who utilize insulin therapy and OHAs may be compared.
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Conclusion

The majority of TB-DM patient was male, aged were >50 years old, HbAlc levels >7% and
TB treatment duration < 6 months. Glycemic control and treatment duration for TB-DM
patients do not significantly correlate.
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