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/ABSTRACT \

Background: Individuals with diabetes are vulnerable to a weakened immune response, increasing
the risk of pulmonary tuberculosis (TB), particularly in low- fo middle-income countries like Pakistan
with prevalent poverty and unsanitary conditions. This study aimed to determine the prevalence of
T2DM in Pulmonary TB patients.

Methods: This cross-sectional study was conducted at the Primary Health Care (PHC) Center in
Sikandar Abad and private clinics in Hyderabad, Pakistan. A fotal of 200 individuals, irrespective of
age and gender, diagnosed with primary pulmonary fuberculosis and undergoing either first-line or
second-line therapy, were recruited during a period of six months from 1st April 2022 to 30th
September 2022 through simple random sampling. All TB patients were screened for Diabetes. The
collection of relevant information, including demographic and clinical details, was executed using
a standardized study proforma. Data analysis was performed using SPSS version 25, allowing for
statistical exploration and interpretation of the findings.

Results: Prevalence of DM in TB patients was (38%) 19. The average age of the participants was
36.6+14.8 years. The computed BMI of 17.14+2.9kg/m2 revealed that the majority of the patients
were underweight. Weight loss was the symptom that co-occurred with TB and DM.

Conclusion: Study revealed a notable 38% prevalence of Type 2 Diabetes Mellitus (T2DM) among
Pulmonary TB patients, indicating a risk of co-occurrence. This co-morbidity poses an important
public health concern, emphasizing the importance of understanding the inferplay between these
two conditions.
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INTRODUCTION

In-depth research has been done to comprehend
the impacts of diabetes and tuberculosis and possi-
ble preventative methods. These conditions are
frequently encountered worldwide', Diabetes and
TB symptoms accentuate one another, making
freatment for both conditions more difficult to
manage. Both diseases carry an elevated chance
of onset with age?. The risk of coexistence between
diabetes mellitus and tuberculosis becomes greater
due to deficienciesin monocytes and

macro- phages®. It is necessary to look into the
connections between diseases like diabetes and
tuberculosis in order founderstand the reasons
behind this challenge and the emergence

of multi-drug resistance. Based on the studiesin
the past, diabetes mellitus has been established as
a risk factor for Tuberculosis. Furthermore, individuals
with tuberculo -

sis and diabetes frequently respond poorly to
anti-tuberculosis treatment, resulting in complicated
mortality*.

In the context of an overview and meta-analysis, the
prevalence of diabetes among TB patients exhibit-
ed significant variability even within countries. For
instance, in India, the prevalence ranged widely
from 5% to 66%, in Pakistan from 8% to 40%, in Nepal
from 4% to 25%, and in Bangladesh from 8% to 13%.
Notably, in Oman, out of 426 TB cases, the preva-
lence of Diabetes Mellitus (DM) was reported at
27%°.

Certain lipid profiles in TB patients increase their risk
of developing diabetes, underscoring the signifi-
cance of maintaining stable lipid levels as a preven-
five approach. In order to comprehend the
variables influencing their co-occurrence, it is
crucial to research the incidence of both illnessesé.
HIV-seronegative patients should have routine
testing since they are more likely to develop diabe-
tes and tuberculosis as co-morbid conditions. When
examining tuberculosis patients, it is imperative to
take note of any family history of diabetes because
these individuals are also more likely to develop the
condition’. According to recent sfudies, one in fen
people with tuberculosis also have diabetes as a
co-morbid ilinesst. Compared to the group with
tuberculosis alone, the prevalence of the tuberculo-
sis-diabetes association is higher’. Research on an
Indian community revealed a significant prevo-
lence of undiagnosed diabetes, which raises the
possibility of a co-morbid relationship between
diabetes and ftuberculosis'®.

The addition of metformin to the regimen for treat-
ing co-existing diabetes and tuberculosis has a
beneficial effect and aids in avoiding relapse''. Due
to the severity of these two illnesses, the community
has a higher chance of acquiring diabetes among
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fuberculosis patients. Though the specific mechao-
nism of their interconnectivity is still not fully known,
several studies imply that reduced alveolar macro-
phage migration in fuberculosis patients may be the
main factor contributing to their vulnerability to
diabetes'?. The presence of diabetes complicates
tuberculosis  treatment and increases  drug
resistance. Regular screening and adherence to
proper medication regimens are necessary to
prevent further complications'®. Patients with a histo-
ry of tuberculosis and diabetes as a co-morbid
condition are at a higher risk of recurrent tfuberculo-
sis, which further compromises their immunity'.
Cohesive management plans for pulmonary tuber-
culosis have been shown to improve outcomes and
prevent the occurrence of other co-morbid condi-
tfions such as diabetes mellitus'®.

Since the prevalence of DM has been rising in
Pakistan over the recent years and so has PTB. Given
the absence of recent local-level statistics on the
co-occurrence of both pressing issues together, our
study was undertaken to observe the prevalence of
Type 2 Diabetes Mellitus among Pulmonary Tubercu-
losis patients.

METHODS

A cross-sectional study was conducted at PHC
Sikandar Abad and private clinics in Hyderabad for
a period of 6 months from 15 April 2022 to 30"
September 2022, involving a total of 200 participants
by calculating sample size calculator of WHO after
receiving ethical approval from Ziauddin University
Karachi's Ethical Review Committee (Reference
Code: 190322KMFM). A simple random sampling
technique was used. All consenfing individuals
regardless of age, who were diagnosed to have
primary pulmonary Tuberculosis on first line or 2@ line
therapy, were included in the study. Individuals who
refuse to participate in the study, were excluded.

The participants' HBTAC levels were seen and their
BMI was calculated during outpatient visits. Other
socio-demographic data was collected in written
form for further analysis. The collected data was
analyzed using SPSS version 25. Numerical variables
were described using mean and standard devio-
tion, while categorical variables were presented as
percentages. Chi square test was computed to
examine the associations between sociodemo-
graphic factors and the prevalence of tuberculo-
sis-diabetes mellitus (TB-DM), with a 95% confidence
inferval. A p-value less than 0.05 was considered
statistically significant.

RESULT

The study included a total of 200 participants, with
104 (52%) being male and 96 (48%) females. The
prevalence of DM in TB patients was (38%) 19. The
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mean age of the participants was calculated to be
36.6+14.8 years, indicating a significant variation in
age among the study population. The average
body mass index (BMI) of tuberculosis (TB) patients
was found fo be 17.14+2.99, indicating that most
participants were underweight. Table 1 demon-

strates the demographics of the study population.
Table 2 illustrates the traits of Diabetic TB patients vs
non-diabetic TB patients. Figure 1 shows the medi-
cations and comorbidities of Diabetic TB patients.
Figure 2 demonstrates the burden of DM in TB
patients.

Table 1: Demographic and Anthropometric Details of TB Patients

Variables Mean +S. D, n(%)
Age 36.66+14.81
Weight kgs 43.99+ 8.94
Height m 1.59+0.098
BMI kg/m? 17.14+2.99
Males 104(52%)
Females 96(48%)
llliterate 116(58%)
Literate 84(42%)
Poor 158(79%)
Lower Middle Class 20(10%)
Middle Class 18(9%)
Higher middle class 4(2%)
Homemaker 60(30%)
Labor 44(22)
Landlord 2(1%)
Retired 6(3%)
Student 42(21%)
unemployed 46(23%)
History of Hypertension 8 (4%)
History of Myocardial Infarction 2 (1%)
Past History of Anti-Psychotic Use 2 (1%)

Table 2: Characteristics of Diabetic Pulmonary TB Patient’s vs Non-Diabetic Pulmonary TB patients.

Variables Diabetic Non-Diabetic TB Chi p-value
TB patients square
Patients
N(%)
N(%)
Gender male 20(19.2) 84(80.8) 0.02 0.123
female 18(18.8) 78(81.3)
Education Literate 24(20.7) 92(79.3) 0.830 0.111
llletrate 14(16.7) 70(83.3)
Socioeconomic status poor 2(15.2) 134(84.8) 15.15 0.005
Lower middle class 6(30) 14(70)
Middle class 6(33.3) 12(66.7)
Higher middle class 2(50) 2(50)
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Occupation unemployed 10(21.7) 36(78.3) 31.54 <0.001
Student 0(0) 42(100)
Home maker 18(31) 42(69)
Laborer 6(13.6) 38(86.4)
Landlord 2(100) 0(0)
Retired 2(33.3) 4(66.7)
BMI underweight 11(7.8) 130(92.2) 41.16 <0.001
Normal 25(45.5) 30(54.5)
Overweight 0(0) 2(100)
Obese 2(100) 0(0)
Age young 4(4.8) 80(95.2) 24.2 0.001
middle 28(27.2) 75(72.8)
elderly 6(46.2) 7(53.8)
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Figure 1: Diabetic TB Patients’ Medications and Comorbid Conditions
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Figure 2: Prevalence of DM in Tuberculosis Patients

DISCUSSION

Tuberculosis (TB) combined with diabetes mellitus
(DM) is a significant health challenge globally,
particularly in economically unstable countries with
a population of low-income and middle-class
individuals®. The prevalence of DM among TB
patients varies between 1.8% and 45%, with the
majority falling within the range of 10% to 30%.'” The
co-epidemics of DM and TB have become a grow-
ing concern, particularly in low- and middle-income
countries, as the global burden of DM continues to
rise'®. In a study conducted in Vietnam, participants
aged 15 years and older had a 29% prevalence of
prediabetes and a 13.7% prevalence of diagnosed
diabetes. The association between TB and DM was
found to be more prevalent in the 40-64 age group.
Regular screening of patients is crucial to effectively
manage and control these complications. Having a
family history of DM was found to increase the odds
ratio for developing DM among TB patients, with a
95% confidence level". Patients with a family history
of DM should undergo regular checkups and take
measures to control their blood sugar levels, as they
have a higher likelihood of developing DM com-
pared to those without a family history. It is a
well-known fact that DM leads to micro and macro-
vascular complications. Therefore, it is important to
be tested for diabetes and take preventive mea-
sures if identified as being at high risk. Participants
who neglect regular screening and fail to monitor
their blood sugar levels increase their chances of
developing DM and TB. Regular screening of diabet-
ic patients and maintaining stable glycemic levels
can help reduce the risk of developing TB.

Gender does not appear to have an impact on the
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associatfion between TB and DM. Dietary modifica-
fions and avoiding foods that elevate blood sugar
levels are beneficial in controlling glucose levels®. TB
combined with DM poses a significant health
challenge worldwide. Nigeria has reported the
highest prevalence rate at 15%. The prevalence of
DM is higher among patients with HIV/TB co-infec-
fion. A meta-analysis of 16 studies revealed a
pooled prevalence rate of DM among TB patients?'.

Sub-Saharan Africa has considerably higher rates of
DM among TB patients?2. In a study with 499 partici-
pants, 21% were diagnosed with DM, and 59.5% of
participants used metformin?. The use of metformin
did not significantly impact sputum culture conver-
sion in TB patients**. However, metformin showed
effectiveness in patients with cavitary pulmonary T8
and DM, as well as in preventing the association
between TB and DM. Rifampicin demonstrates a
25% overall exposure in patients with both diabetes
and those without diabetes who have tuberculosis.
However, the impact of isoniazid usage is less
pronounced in diabetic individuals with tuberculosis
compared to those without diabetes, as evidenced
by lower plasma concentrations of 5.4 mg/h/I versus
10.6 mg/h/l (p = 0.015) and 1.6 mg/h/I versus 2.8
mg/h/l (p =0.013).

Considering the variations in plasma concentration
observed in individual patient profiles, it is advisable
fo prescribe medications on an individual basis. To
enhance our understanding of optimal dosages for
anti-tuberculosis medications in patients with tuber-
culosis and diabetes, it is crucial to conduct clinical
frials involving larger dosages of these drugs. Addi-
fionally, tailored dosing strategies for isoniazid and
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rifampicin based on measurements of plasma
concenfrations should be investigated further.?
Rifampicin resistance occurred due to mutations at
a frequency of 10-7/-8, but the current study showed
higher mutation frequency?. Drug resistance in
tfuberculosis (TB) can lead to reduced freatment
opftions, worse tfreatment outcomes, and increased
healthcare expenses. Understanding the drug
resistance patterns can aid in assessing the efficacy
of existing TB control strategies and devising more
successful TB freatments. In regions with a substantial
TB burden, approximately 15% of TB patients are
estimated to have diabetes mellitus (DM)?. Patients
who receive a positive diabetes diagnosis may
subsequently be prescribed a sensitive anti-tubercu-
losis treatment (ATT) regimen to ensure complete
recovery from pulmonary tuberculosis, even in cases
with resistance. Based on our findings, there appears
to be a connection between diabetes and rifampin
resistance. Therefore, we propose the integration of
diabetes surveillance into TB programs, particularly
in evolving epidemiological conditions. Additionally,
quantifying the discrepancies in TB diagnostic
outcomes is necessary to establish a global research
framework for meaningful comparisons of study
results?,

This study did not throw any light on patterns of drug
resistance in Diabetic patfients. Also, the exact
reason for the association between Tuberculosis and
Diabetes requires bigger scale studies. This study also
fails to tell whether Diabetes is linked to extrapulmo-
nary Tuberculosis or not.

CONCLUSION

The findings revealed a significant correlation
between diabetes and tuberculosis, with a higher
prevalence of diabetes among TB patients. Most
patients had been diagnosed with diabetes before
being diagnosed with TB. Poor socioeconomic
status influenced TB-DM co-morbidity. To prevent
the co-occurrence of tuberculosis and diabetes
mellitus, it is crucial to implement preventive mea-
sures such as maintaining glycemic confrol, regular
screenings, and routine healthcare visits. In Pakistan,
diabetes mellitus is a prevalent condition, and the
presence of fuberculosis further complicates the
freatment process, leading to drug resistance and
additional challenges in managing patients.
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