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According to The Global Tuberculosis Report 2019,
 majority of TB cases in 2018 were in the South-

East Asian region (44%). Eight countries contributed for
two thirds of the Global total: India (27%), China (9%),
Indonesia (8%), the Philippines (6%), Pakistan (6%),
Nigeria (4%), Bangladesh (4%) and South Africa (3%)1.

Insulin Resistance (IR) has been implicated in various
diseases, such as Cardiovascular Disease (CVD) 2,
Hypertension 3, Polycystic Ovarian Syndrome (PCOS)4,
Type 2 Diabetes (T2DM) 5, Obesity 6, and Metabolic
Syndrome (MetS) 3. The prevalence of MetS in India has
been documented to be from 11% to 41% across this
vast country with numerous Socio-cultural varieties7.

The population in both Urban and Rural areas have
increase chances of having DM. A recent review found
that DM ranged from 3% to 12% across different Rural
areas of the country with an expected rate of increase
of 2.0 per 1000 population per year8.

Interestingly, the causative agent of TB,
Mycobacterium tuberculosis(Mtb), has been shown to
rely heavily on host derived lipids for its survival9-11.
Mtb induces the formation of lipid-loaded foamy
macrophages, similar to atherosclerotic lesions and
exploits these cells as its primary niche for replication.
Several studies have identified high Cholesterol levels
as risk factor for TB12-14  and reducing Cholesterol

levels using statins was beneficial in Mtb infected
macrophages, mice15.

MATERIALS AND METHODS

A Total of 294 patients infected with Mtb were
enrolled in the study. Patients of TB were selected from
Medicine and Pulmonary Medicine Departments in MLN
Medical College Prayagraj. All Consecutive adults with
TB infection determined Bacteriologically, Histologically,
clinically or Radiologically were recruited after informed
consent. Patients with serious life threatening TB
infection , pregnant women, patients on steroid therapy,
those unwilling for study, MDR / XDR TB, HIV, Patient
taking lipid lowering agents were excluded.

 Informed consent was taken and demographic
characteristics, anthropometry and details of the
diagnosis of Tuberculosis were obtained. Patients with
self-reported history of previous diagnosis of Diabetes
and those on treatment with anti-diabetic agents were
considered to have DM and no need to have any further
testing other than A1C. Patients of DM not previously
diagnosed, samples were drawn for A1C and on a
subsequent day had an Oral Glucose Tolerance Test
(OGTT) on a fasting state. For all the patient’s Serum
Fasting Lipid Profile was drawn to assess lipid status.
Patients were grouped into, either having AGT or NGT.
AGT group included patients with Impaired Glucose
Tolerance (IGT) and DM.
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Editor's Comment :
Lipids plays an important role in development of both diabetes
and tuberculosis. Hence it may be beneficial to control lipid
profile in patients with TB-DM and further research is required
to know its effect on treatment in patients with TB-DM.
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RESULTS

A total of 294 patients with TB were taken. Of them
143 patients had AGT group, and 151 patients had
NGT group. The mean age of the patients in AGT group
was 47.91 years while in NGT group was 37.05 years.
Majority of patients were male in both the groups.

Maximum patients of AGT and NGT group had a
BMI in normal range value ie, 46.8% and 52.3%
respectively. On comparison the odds of Glucose
intolerance were less in underweight patients
(OR=0.45; 95% CI 0.20-1.01; p=0.05) whereas Obese
patients had higher odds of Glucose Intolerance (OR
= 4.20; 95% CI 0.86-20.4; p=0.05).

Among AGT and NGT, Dyslipidemia was found to
be statistically significant among AGT group (p=0.01).
Correlation between age and Dylipidemia was
calculated and was found to be equal in both the
groups( correlation coefficient 0.28 in AGT and 0.27 in
NGT group; p<0.001) suggesting age as a non-
confounding variable in our study. Mean Serum
Triglycerides was 209.8 mg/dl in AGT group and 170.93
mg/dl in NGT group (p <0.004). The LDL Cholesterol
in AGT group was 144.3 mg/dl and 97.03 mg/dl in NGT
group(p<0.0001) (Tables 1&2 and Figs 1&2).

DISCUSSION

A total of 294 TB patients with DM were taken up
for study and status of Lipid Profile was determined at the time of admission. It was found out that mean age

in patients with TB and AGT group was
significantly higher (47.91 years) as compared
to those with TB alone (37.05years, p=0.0001).
Gadallah, et al 16 in a nationwide population-
based study found that screening for DM among
1435 TB patients with no history of DM detected
30 new cases of DM, with a case detection rate
of 2.09%. It was found out that majority of
patients in AGT group had Dyslipidemia as
compared to NGT group which was statistically
significant (p=0.01). Mean Serum Triglycerides
level and LDL Cholesterol were (209.82 ± 68.03,
p<0.004) and (144.32± 24.83, p<0.0001)
respectively in AGT group. In this study HDL
values were lower and VLDL values were higher
in AGT group even though they were not
statistically significant. In a similar study done
by Vrieling, et al17 on 177 patients it was
observed that DM patients had Dyslipidemia as
evidenced by high levels of VLDL, Triglycerides
and low HDL Cholesterol. They concluded that
TB-DM patients possess a distinctive Plasma
Lipid Profile with pro-atherogenic properties.
Several studies conducted in the past showed

Table 2 — Association of dyslipidemia in patients with TB and DM
(Values in mg/dl)

Lipid profile AGT(n=143) NGT(n=151) p value

S Cholesterol (mean ± SD) 182.35 ±32.26 157 ± 42.37 0.15
S Triglycerides (mean ± SD) 209.82 ± 68.03 170.93 ±85.19 0.004
LDL Cholesterol (mean ± SD) 144.32 ±24.83 97.03 ±41.69 0.0001
HDL Cholestrol (mean ±SD) 59.01 ± 27.94 66.20 ± 26.03 0.18
VLDL (mean ±SD) 45.25 ± 51 29.69 ± 11.89 0.23

Table 1 — Baseline characteristics

Characteristics AGT(n=143) NGT(n=151) 2 p -Value

Age  :
<50 years 70(48.9%) 123(81.45%) 34.41 <0.001
>50 years 73(51.1%) 28(18.54%)

Gender :
Male 100(69.9%) 92(60.9) 2.6 0.11
Female 43(30.1%) 59(39.1%)

Residence :
Rural 100(69.9%) 64(42.4%) 22.59 <0.001
Urban 43(30.1%) 87(57.6%)

Education  :
Below High school 124(86.7%) 110(72.8%) 8.69 0.003
Above High school 19(13.3%) 41(21.2%)

Age (Years) 47.91 ± 15.32 37.05 ± 13.58 0.0001
Hb (g/dl) 10.66± 1.61 10.53 ± 1.58 0.08
Serum creatinine

(mg/dl) 1.28 ± 0.52 0.95 ± 0.29 0.0001

Fig 1 — BMI and glucose intolerance

Fig 2 — Association of dyslipidemia in patients with TB and  DM
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the benefits of using statin therapy for decreasing the
incidence of TB in elderly population with DM. A study
done by Lee, et al18 among 27,958 patients age >65
years and were followed up from 1998 to 2009. A total
of 13,981 Type 2 diabetic patients were chosen.
Calcium channel blocker, beta blocker, and statin
users exhibited a reduced independent association
after controlling for age, sex, other co-morbidities, and
medications, with risk ratios of 0.76 (95 percent CI,
0.58-0.98), 0.72 (95 percent CI, 0.58-0.91) and 0.76
(95 percent CI, 0.60-0.97), respectively. Calcium
channel blocker, beta blocker, and statin medication
may reduce TB infection in older Taiwanese patients
with Type 2 Diabetes, according to the researchers.
Lai, et al19 did another trial with 8098 new TB cases
and 809 800 control individuals. Statin users had a
lower chance of active Tuberculosis, according to the
researchers. Statin use for more than 90 days in a
year was linked to the lowest unadjusted risk of
Tuberculosis (RR 0.74; 95 percent CI 0.63 to 0.87).
After correcting for individual confounders (RR 0.66;
95 percent CI 0.56 to 0.78) and DRS adjustment, the
protective effect of active TB persisted (RR 0.66; 95
percent CI 0.56 to 0.78) (RR 0.62; 95 percent CI 0.53
to 0.72). The result of their study showed that patients
with Dyslipidemia had reduced chances of infection
with active Tuberculosis who were on stations, and
the duration of stations offered prevention from
Tuberculosis. In a similar study by Liao, et al20 to
identify 8,236 patients above 20 years with recent
infection of Pulmonary Tuberculosis. Odds Ratio (OR)
of Pulmonary Tuberculosis was 0.67 for patients who
had been taking  statins (95% CI 0.59, 0.75). The
adjusted ORs of Pulmonary Tuberculosis were 0.87
(95% CI 0.69, 1.10) for patients with total duration of
statins use <3 months, 0.77 (95% CI 0.58, 1.03) for 3-
6 months, and 0.59 (95% CI 0.51, 0.68) for >6 months,
compared with subjects who never used statins. They
concluded statins use correlates with a small but
statistically significant risk reduction of Pulmonary
Tuberculosis. The protective effect is stronger for
prolonged use of statins.

CONCLUSION

In this study it was observed that patients with TB-
DM are more prone for Dyslipedimia as compared to
patients with TB alone.

Limitation : This was a small population study.
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