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Abstract:

Objective- The aim of this study is to determine that either body mass index and serum cholesterol that are very
significant in maintaining immunity have any impact on serum lipid fraction and radiological severity in patients with
TB.

Methodology- This is a cross sectional study which was conducted in Bahawalpur Victoria hospital over the period
of two years in patients who was newly diagnosed with drug-resistant tuberculosis. To determine the radiological
severity chest X-ray scoring formula was used. Using the coefficient of Pearson’s correlation in chest X-ray, BMI and
lipid fraction level was determined.

Result-For this study 35 patients were selected. In this study between chest X-ray and BMI (P = 0.044, r = —0.352),
low-density lipoprotein-cholesterol (P = 0.012, r = —0.431), high-density lipoprotein-cholesterol (P = 0.005, r =
—0.479) and total cholesterol (P = 0.001, r = —0.546) significant negative relation was found.

Conclusions- An increased radiological severity is associated with the low BMI and low serum cholesterol level that
in return can increase the infectivity. This severity can be potentially decreased by using the proper nutrients
supplements in diet and by this prevalence of drug resistant tuberculosis and transmission of this can also be
decreased.
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INTRODUCTION:

It was believed that due to improper treatment of drug
sensitive TB, drug-resistant TB increases. But some
recent studies have shown that 61% of drug resistant
TB in previously treated cases and 95% new drug
resistant TB are normally due to transmission of
person to person. In spreading of TB cell mediated
immunity plays a very significant role and in
spreading of this infection lymphocytic is also
responsible. Because of the rigid ring of cholesterol, it
maintains the cell membrane structure. Low
cholesterol have destructive effect in the lymphocytes
and this is very important in maintaining the
immunity. So, body mass index and serum cholesterol
that are very significant in maintaining immunity have
any impact on serum lipid fraction and radiological
severity in patients with TB.

In TB patients one of the main investigations is TB,
the severity of the infection can be graded directly by
the chest radiography. There is a significant positive
correlation in the indiscriminate sputum disposal and
chest radiography. TB is very severe disease that can
even spread from infected person to healthy person.
Malnutrition is also a very come reason behind the
infection of tuberculosis, with the help of BMI the
status of nutrients can be determined in body and body
mass index is also a very important parameter in the
assessment of drug resistant tuberculosis.

METHODOLOGY:

This is a cross sectional study which was conducted in
Victoria Hospital Bahawalpur over the period of two
years in patients who was newly diagnosed with drug-
resistant tuberculosis. In this study no specific sample
size was taken and no calculation was performed.
Likewise, no exclusion criteria were specified, all
enrolled patients were selected for this study. First of
all, written consent paper was signed by all the
patients. All the selected patients had the age greater
than 18 years. For this all those patients were selected
who had normal chest radiogram. The basic medical
history of all the patients was obtained and complete
blood analysis was performed and all those were
excluded who were on medication (diuretics,
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amiodarone, prednisolone, beta-blockers, aspirin,
niacin, fibrates, statins), hyperlipidemias, pancreatitis,
hypothyroidism, liver disease, kidney disease,
hypertension, diabetes mellitus, and any viral
infection. To determine the radiological severity chest
X-ray scoring formula was used. Using the coefficient
of Pearson’s correlation in chest X-ray, BMI and lipid
fraction level was determined.

Statistical Analysis:

Using the Kolmogorov-Smirnov test was done for the
confirmation of data distribution. Using the Pearson’s
correlation radiological severity and serum lipid
fraction was determined with the partial correlation to
serum creatinine, total proteins, hemoglobin, BMI and
age. All the statistical analysis was performed in SPSS
version 11.

RESULTS:

For this study 35 patients were selected. In which 16
were already under treatment for tuberculosis but at
the time of enrolment they were not on anti-
tuberculosis medication for at least past six months
while 17 patients were never diagnosed for
tuberculosis before but had the symptoms of cough
greater than two months. Out of selected 33 patients,
10 i.e. 30.3% were females and 23 that is 69% were
males. Around In this study between chest X-ray and
BMI (P = 0.044, r = -0.352), low-density
lipoprotein-cholesterol (P = 0.012, r = —0.431),
high-density lipoprotein-cholesterol (P = 0.005, r =
—0.479) and total cholesterol (P = 0.001, r = —0.546)
significant negative relation was found. Around 39.4%
of patients had the age less than 30 years old and 15%
had the age greater than 50 years while 45% of patients
ere between the age of 30 to 50 years. Baseline
characteristics of control group are in table 1. In
control mean BMI is 21.04 (+£4.5) kg/m2 and in cases
15.06 (x3.4) kg/m2. Based on CXR score mean
radiological severity of drug resistant tuberculosis was
51%. The score of CXR in 16 patients was greater than
50%, while in 3 patients the SCR score is less than
25% and 14 had CXR greater than 25% and less than
50%.
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Table 1: Baseline laboratory parameters of the drug-resistant tuberculosis patients and controls

Laboratory parameters Mean £SD P
Cases Controls
(n=33) (n=66)
Hemoglobin (g/dL) 10.55+1.75 12.4+1.8 <0.0001
Total leukocyte count (109/L) 9.58+3.44 8.40£2.45 0.0522
Platelet count (109/L) 3.22+1.38 3.44+14 0.3786
Urea (mg/dL) 19.334£9.50 20.0444.5 0.6141
Serum creatinine (mg/dL) 0.72+0.28 0.740.30 0.7500
Total bilirubin (mg/dL) 0.39+0.23 0.38+0.30 0.8668
AST (U/L) 24.07+11.55 28.0414.44 0.0156
ALT (U/L) 14.79+11.20 14.50+10.86 0.9016
ALP (U/L) 84.97+36.50 90.04+24.48 0.4142
Albumin (g/dL) 3.58+0.55 3.6+0.44 0.8452
Table 2: Levels of serum lipid fractions in drug-resistant tuberculosis patients and controls
Lipid fraction Mean+SD P
Cases (n=33) Controls (n=66)
TC (mg/dL) 129.76+33.695 207.18+42.567 <0.001
TG (mg/dL) 76.09+22.774 223.41+132.914 <0.001
HDL-C (mg/dL) 35.22+13.474 45,58+8.302 <0.001
LDL-C (mg/dL) 86.058+29.9429 125.742+37.0481 <0.001
VLDL-C (mg/dL) 15.297+4.5233 43.727+26.7637 <0.001

Table 3: Levels of serum lipid fractions in drug-resistant tuberculosis patients categorized based on the

radiological severity

Radiological severity (CXR score %),

Lipid fraction meanSD P Pearson’s P
correlation (r)
<25% (n=3) 25%-50% (n=14) >50% (n=16)
TC (mg/dL) 168.67+13.43 143.86+31.68 110.13+25.08 0.001 -0.546 0.001
TG (mg/dL) 87.67+8.08 74.43+25.79 75.38+22.16 0.663 -0.141 0.434
HDL-C (mg/dL) 47.90+4.00 42.59+11.81 26.39+9.91 <0.001 -0.479 0.005
LDL-C (mg/dL) 113.434£13.23 93.64+33.56 74.29+23.71 0.038 -0.431 0.012
VLDL-C (mg/dL) 17.53+1.62 15.07145.10 15.08+4.43 0.682 -0.143 0.426
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DISCUSSION:

In this study by using the chest radiography of a
patients of drug resistant tuberculosis the severity of
radiological severity can be determined. It was
believed that due to improper treatment of drug
sensitive TB, drug-resistant TB increases. But some
recent studies have shown that 61% of drug resistant
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TB in previously treated cases and 95% new drug
resistant TB are normally due to transmission of
person to person. In spreading of TB cell mediated
immunity plays a very significant role and in
spreading of this infection lymphocytic is also
responsible.
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Figure 1: Correlation between total cholesterol levels and the radiological severity of the disease in patients with
drug-resistant tuberculosis

Because of the rigid ring of cholesterol, it maintains
the cell membrane structure. Low cholesterol has
destructive effect in the lymphocytes, and this is very
important in maintaining the immunity. So, body mass
index and serum cholesterol that are very significant
in maintaining immunity have any impact on serum
lipid fraction and radiological severity in patients with
TB.

To determine the radiological severity chest X-ray
scoring formula was used. Using the coefficient of
Pearson’s correlation in chest X-ray, BMI and lipid
fraction level was determined. In TB patients one of
the main investigations is TB, the severity of the
infection can be graded directly by the chest
radiography. There is a significant positive correlation
in the indiscriminate sputum disposal and chest
radiography. TB is very severe disease that can even
spread from infected person to healthy person.

This study has some limitations as in this the sample
size was very small and due to inherit it is difficult to
differentiate fibrosis from pneumonic as this is
drawback of chest radiography severity. In this study
it was considered that the overall disease severity is
correlated with the CXR score but this scenario is not
true in all cases.

CONCLUSION:

An increased radiological severity is associated with
the low BMI and low serum cholesterol level that in
return can increase the infectivity. This severity can be

potentially decreased by using the proper nutrients
supplements in diet and by this prevalence of drug
resistant tuberculosis and transmission of this can also
be decreased.
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