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INTRODUCTION
TB is the world’s seventh leading cause of death [1]. India has the 
highest TB burden in the world and accounts for nearly one-fifth 
(20 percent) of global burden of TB, 2/3rd of cases in South-East 
Asian Region [2,3]. Every year approximately, 0.8 million people 
are newly found to be smear positive TB cases which are highly 
infectious. Annual risk of becoming infected with TB is 1.5 percent 
and once infected there is 10 percent life-time risk of developing TB 
disease [2,3].

TB is an infectious airborne deadly disease mainly caused by 
Mycobacterium TB which belongs to the genus Mycobacterium. The 
commonly observed symptoms of TB include chronic cough with 
blood tinged sputum, chest pain, fever, night sweats and weight loss 
[4]. The number of people infected with TB and the deaths reported 
every year is enormously high. TB often leads to severe weight loss 
which in turn, affects the inflammatory response, suppresses cellular 
immunity and aggravates the outcome of TB [5,6].

Lipids are important constituents in the body that determine the 
nutritional status and immune function [7]. They serve as concentrated 
fuel reserve of the body in the form of triacylglycerols. They provide 
twice the energy content compared with carbohydrates and 
proteins, 1 gm of fat provides 9 kcal of energy. They help in transport 
and absorption of four fat soluble vitamins in diet i.e., Vitamin A, D, 
E and K. They are important determinants of nutritional status of the 
body. Malnutrition can lead to TB and vice versa. Cholesterol is one 
of the constituents of lipid that maintains membrane structure and 
membrane permeability [8]. The macrophages require cholesterol 
for their motility, phagocytosis, endocytosis and exocytosis. When 
there are decreased levels of cholesterol macrophage activity is 
disturbed. An adequate level of cholesterol is necessary for the 
proper functioning of the immune system against infection [9,10].

Changes in blood lipid profile like decrease in total cholesterol, HDL 
and triglyceride levels with increase in later stages are known [11]. 
Malnutrition and increased free radical generation are common 
findings with TB patients. TB patients have reduced concentrations 
of lipid fractions [12].

In the present study, lipid profile is studied to see whether it can be 
used as a nutritional status marker so that a link can be established 
between status of nutrition and lipid profile in TB thus helping to 
assess the overall health of these patients.

MATERIALS AND METHODS
A single centric, case-control study was conducted at Grant 
Government Medical College, Mumbai from October 2016 to 
November 2017. The study was approved by Institutional Ethics 
Committee (IEC/106/2018), written informed consent was taken 
from all patients included in the study.

For sample size calculation, Power analysis method was used 
and results were obtained from OpenEpi, Version 3, open source 
calculator-SS Mean, keeping 95% confidence interval.

Fifty newly diagnosed (sputum positive) patients of Pulmonary TB, 
in the age group of 18 to 60 years, were studied. Fifty age and sex 
matched healthy control group (those visiting the hospital OPD) with 
no complaints and no known diseases were taken.

Exclusion criteria were patients with Multidrug Resistant (MDR) TB, 
patients of extra pulmonary TB and patients of TB with HIV infection.

An 8 mL of venous blood sample was collected from antecubital 
vein from the subjects under all aseptic precautions. All samples 
were centrifuged at 4500 rpm for five minutes to obtain clear 
serum. All the lipid profile parameters were estimated such as 
Serum Total cholesterol by Cholesterol oxidase Peroxidase method 
[13], Serum Triglyceride by Glycerophosphate oxidase peroxidase 
method [13,14], Serum HDL Cholesterol by Direct method [15] 
on automated analyser. The value of LDL cholesterol and VLDL 
cholesterol calculated by using Friedewald’s equation [15].

STATISTICAL ANALYSIS
Descriptive statistical analysis was carried out in the present 
study. Results on continuous measurements were presented as 
Mean±SD. Unpaired t-test was used to study the significance of 
study parameters in cases and controls group. The p-value of 
<0.05 was taken statistically significant. For statistical analysis the 
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ABSTRACT
Introduction: Tuberculosis (TB) is a global health problem. India 
has the highest cases in the world and accounts for nearly one 
fifth of global cases. TB is a chronic disease and in long term 
leads to malnutrition. Lipids are important constituents in the 
body that determine the nutritional status and immune function.

Aim: To study lipid profile as a nutritional status marker in 
pulmonary TB.

Materials and Methods: Fifty patients of pulmonary TB and fifty 
healthy subjects in age group of 18-60 years were included for 
study. The lipid profile was analysed to assess the nutritional 
status of the patients. Unpaired t-test was used to study the 

significance of study parameters in cases and controls group. The 
p-value of <0.05 was considered to be statistically significant.

Results: Out of 100 subjects 63% were males 37% were females. 
Significant decreased levels of total cholesterol, Triglycerides, 
High Density Lipoprotein-Cholesterol (HDL), Very Low Density 
Lipoprotein-Cholesterol (VLDL), Low Density Lipoprotein-
Cholesterol (LDL) were seen in cases as compared to controls.

Conclusion: In this study, it was observed that lipid profile could 
play a significant role as a biochemical marker of nutritional 
status in pulmonary TB patients. Thus, knowledge of these 
levels can help in providing a proper balanced diet to these 
patients which can ultimately help in better quality treatment.
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factor as serum cholesterol and serum HDL significantly increased while 
serum triglycerides decreased in such patients after treatment [22].

Ofor IB et al., did evaluation of lipids and protein profile in 
pulmonary TB patients on Anti-tubercular therapy, this study 
showed that patients of pulmonary TB had hypoalbuminaemia and 
hypocholesterolaemia. It can be corrected with regular intake of 
anti-TB therapy and normal diet. The findings of the study are of 
diagnostic importance in pulmonary TB infection and could be used 
to assess the severity of the disease and progress of treatment [23].

Akpovi DC et al., observed that the level of total cholesterol was 
significantly lower in TB patients. They showed that the total 
cholesterol and HDL-C levels return to normal gradually. Despite 
the rise of lipid parameter levels in TB treated patients, atherogenic 
indices were normal. They highlighted that additional research is 
needed to fully assess the link between TB treatment and levels of 
total cholesterol and its components in patients with pulmonary TB. 
Authors said it would be interesting to study supplementation of 
cholesterol alone or with anti-TB therapy [24].

Taparia P et al., did a pilot study of lipid profile in pulmonary TB patients 
and relapse cases in relation with disease severity and observed 
that all lipid parameters were significantly (p<0.05) low in both newly 
diagnosed and relapse cases of Pulmonary TB than controls. TC 
and LDL level were significantly higher in relapsed patients than 
new PTB cases. They also observed that lipid parameters can be 
correlated with smear positivity extent indicating that it is a better 
measure to assess disease severity with progressive decrease in 
lipids [25]. Suresh KK, found that lipid profile was strongly affected 
by pulmonary TB. Serum levels of total cholesterol, high density 
lipoprotein cholesterol, low density lipoprotein cholesterol and 
triglycerides were significantly lower on diagnosis and only serum 
cholesterol increased significantly after treatment than before it 
(p<0.01) [26].

Deniz O et al., mentions that Serum HDL levels are low in the patients 
infected by TB due to the increased catabolism of HDL [27]. Sahin 
F and Yıldız P assessed the total cholesterol, HDL-c, albumin and 
BMI and found significantly low levels in patients. The acute phase 
in TB determines its severity. There is a decrease in lipoproteins and 
BMI at this stage which corelates with the radiological extent of the 
disease [28].

Limitation(s)
The limitations of the present study are the socio-economic status 
was not taken into consideration. Also, the BMI was not assessed 
in this study.

CONCLUSION(S)
Association between TB and malnutrition is well recognised. TB 
leads to anorexia and weight loss therefore causes malnutrition, 
because of which there is decreased intake of proper balanced diet 
thus leading to reduced levels of lipids, amino acids etc. Therefore, 
low levels of lipids can be used as a nutritional status marker for 
TB which can help in better quality treatment in these patients and 
improve their overall health and well-being.
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Variables n (%)

Gender

Males 63 (63%)

Females 37 (37%)

age distribution (in years)

18-45 77 (77%)

>45 23 (23%)

[Table/Fig-1]: Age gender distribution of study participants.

[Table/Fig-2] shows a significantly (p<0.05) decreased total 
cholesterol, Triglycerides (TG), HDL, VLDL, LDL levels in cases as 
compared to controls.

lipid parameter
Cases 

mean±Sd (mg/dl)
Controls 

mean±Sd (mg/dl)
p-value 

( unpaired t-test)

Total cholesterol 166.26±28.15 176.9±18.34 0.02

TG 85.68±30.94 99.58±17.85 0.007

HDL 37.54±13.57 59.66±12.89 0.0001
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LDL 101.34±19.59 113±24 0.009

[Table/Fig-2]: Results are expressed as Mean±SD.
p-value less than 0.05 was considered to be significant
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concluded that it is a consequence of the disease rather than a risk 



www.jcdr.net Vaishnavi Sandip Salunkhe et al., Lipid Profile in Tuberculosis

Journal of Clinical and Diagnostic Research. 2020 Dec, Vol-14(12): BC01-BC03 33

 Jameel BF, Sultan QM, Naser AA. Assessment of body mass index and nutritional [7]
status in pulmonary tuberculosis patients. Iraqui J Community Medicine. 
2012;4:282-85.

 Vasudevan D, Sreekumari S, Vaidyanathan K. 2011. Textbook of Biochemistry [8]
For Medical Students. Kochi: Jaypee Brothers Medical Pub. Ch. 13, Pp. 169.

 Devlin TM. Biological membranes: Structure and membrane transport. Textbook [9]
of biochemistry with clinical correlation. New York, NY: John Wiley and sons; 
1992: 226-36.

 Miner MD, Chang JC, Pandey AK, Sassetti CM, Sherman DR. Role of [10]
cholesterol in Mycobacterium tuberculosis infection. Indian J Exp Biol. 
2009;47(6):407-11.

 Vibha S, Narendra K, Uday K. Study of Lipid profile in pulmonary TB cases: [11]
Pre and post anti-tuberculosis treatment. J Med Sci Clin Res. 2019;7(2):211-15. 
DOI: https://dx.doi.org/10.18535/jmscr/v7i2.40.

 Samuel O, Adesina AA, Oke OT, Oguntuase RN, Esan A. Oxidative stress and [12]
lipid profile status in pulmonary tuberculosis patients in South Western Nigeria. 
Greener J Med Sciences. 2013;3(6):228-32.

 Li LH, Dutkiewicz EP, Huang YC, Zhou HB, Hsu CC. Analytical methods for [13]
cholesterol quantification. J Food Drug Anal. 2019;27(2):375-86.

 Bishop ML, Fody EP, Schoeff LE. Clinical Chemistry: Principles, Techniques, and [14]
Correlations. 6th ed. Philadelphia: Wolters Kluwer Health/Lippincott Williams & 
Wilkins, 2013, chapter 14, pg. 345.

 Burtis CA, Ashwood ER, Bruns DE. Tietz Textbook of Clinical Chemistry and [15]
Molecular Diagnostics. 5th edition, St. Louis, Mo.: Elsevier/Saunders; 2012, 
Chapter 27, Lipids, Lipoproteins, Apolipoproteins, and Other Cardiovascular 
Risk Factors, Pg. no. 755.

 Pérez-Guzmán C, Vargas MH, Quiñonez F, Bazavilvazo N, Aguilar A. A cholesterol-[16]
rich diet accelerates bacteriologic sterilization in pulmonary tuberculosis. Chest. 
2005;127(2):643-51. doi:10.1378/chest.127.2.643.

 Pérez-Guzmán C, Vargas MH, Salas-Mártir C, Trejo-Santacruz T, [17]
Gallegos-Discua C, Flores-López F. Lipid profile in household contacts of 
patients with pulmonary tuberculosis. Rev Med Inst Mex Seguro Soc. 
2008;46(3):247-52.

 Padmapriyadarsini C, Ramesh KS, Terrin N, Narendran G, Menon PA, Ramachandran [18]
G, et al. Dyslipidemia among HIV-infected Patients with tuberculosis taking once-
daily nonnucleoside reverse-transcriptase inhibitor-based antiretroviral therapy in 
India. Clin Infect Dis. 2011;52(4):540-46. doi:10.1093/cid/ciq195.

 Thanoon IA, Alrahman AA. Glycaemic control, serum leptin and lipid profile in [19]
patients with pulmonary tuberculosis: Effect of initial two months anti-tuberculosis 
therapy. QMJ. 2014;10(17):01-10.

 Sultan KM. Assessment of Body Mass Index and Nutritional Status in Pulmonary [20]
Tuberculosis Patients. J Fac Med Baghdad. 2012;54(3):204-08.

 Hussein RA, Magtooph MG, Hanan ZK. Study of Some Biochemical Parameters [21]
of Tuberculosis Patients in Thi-Qar Province/Iraq. UTJ Sci. 2016;6(1):62-70.

 Metwally MM, Raheem HA. Lipid profile in tuberculous patients: A preliminary [22]
report. Life Sci J. 2012;9(1):719-22.

 Ofor IB, Obeagu EI, Ochei KC, Odo M. Evaluation of Lipids & protein profile in [23]
pulmonary Tuberculosis (TB) patients on Anti-tubercular therapy in general hospital 
Umuguma, Owerri. Int J of current research in Chemistry and Pharmaceutical 
Sciences. 2016;3(2):20-28.

 Akpovi DC, Gbaguidi LHS, Anago E, Affolabi D, Dougnon TV, Faihun F, et al. [24]
Tuberculosis treatment raises total cholesterol level and restores high density 
lipoprotein cholesterol (HDL-C) in patients with pulmonary tuberculosis. Afr J 
Biotechnol. 2013;12(41):6019-24.

 Taparia P, Yadav D, Koolwal S, Mishra S. Study of lipid profile in pulmonary [25]
tuberculosis patients and relapse cases in relation with disease severity- A pilot 
study. International Journal of Sciences & Applied Research. 2015;2(1):41-50.

 Suresh KK. Effect of lipid profile differs with Tuberculosis subject innovation to [26]
eliminate- A Review. Asia Pacific Journal of Research. 2015;1(21):185-90.

 Deniz O, Gumus S, Yaman H, Ciftci F, Ors F, Cakir E, et al. Serum total [27]
cholesterol, HDL-C and LDL-C concentrations significantly correlate with the 
radiological extent of disease and the degree of smear positivity in patients with 
pulmonary tuberculosis. Clin Biochem. 2007;40(3-4):162-66. doi:10.1016/j.
clinbiochem.2006.10.015.

 Sahin F, Yıldız P. Distinctive biochemical changes in pulmonary tuberculosis and [28]
pneumonia. Arch Med Sci. 2013;9(4):656-61. doi:10.5114/aoms.2013.34403.

partiCularS oF ContriButorS:
1. Assistant Professor, Department of Biochemistry, LTMMC and GH, Sion Hospital, Mumbai, Maharashtra, India.
2. Professor and Head, Department of Biochemistry, Vedantaa Institute of Medical Sciences, Dahanu, Mumbai, Maharashtra, India.
3. Associate Professor, Department of Biochemistry, LTMMC and GH, Sion Hospital, Mumbai, Maharashtra, India.

plaGiariSm CheCkinG methodS: [Jain H et al.]

•  Plagiarism X-checker: Jun 18, 2020
•  Manual Googling: Oct 10, 2020
•  iThenticate Software: Nov 12, 2020 (12%)

etymoloGy: Author Originname, addreSS, e-mail id oF the CorreSpondinG author:
Vaishnavi Sandip Salunkhe,
Room No. 305A, Department of Biochemistry, 3rd Floor, College Building, 
LTMMC and GH, Sion Hospital, Sion, Mumbai-400022, Maharashtra, India.
E-mail: vaishnavisalunkhe@gmail.com

Date of Submission: jun 17, 2020
Date of Peer Review: jul 27, 2020
Date of Acceptance: oct 10, 2020

Date of Publishing: dec 15, 2020

author deClaration:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  NA


