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Abstract

INTRODUCTION: In TB patients and population controls multiple studies demonstrated contradictory
findings in vitamin D intake. Moreover the prevalence of vitamin D in household TB contacts in India has not
been examined in any previous study. MATERIAL & METHODS: It was a Hospital based comparative, Case
control study conducted From June 2019 to October 2020. Group 1: Newly confirmed cases of tuberculosis
(Pulmonary and Extra Pulmonary) in wards and OPD of Department of General Medicine, King George
hospital, Visakhapatnam. Group 2: Apparently healthy attenders of non-Tuberculous patients in wards and
OPD of Department of General Medicine, King George hospital, Visakhapatnam. Total sample size is 74 with
37 each in cases and control arms. Serum 25 hydroxy cholecalciferol were done by using chemiluminescent
immunometric assay (CLIA). Deficiency is considered if value < 20 ng/ml RESULTS: The mean age of Cases
was 40.35 +12.23, and for Controls was 40.89 # 13.7 years. Majority participants belonged to 41 to 50 years
age group in cases and 51 to 60 years age group in controls. Majority participants belonged to male gender in
both cases and controls. Among cases majority participants were found to be Vitamin-D Deficient (37.8%)
followed by Vitamin D insufficient (35.1%) and Vitamin D sufficient category (27%). CONCLUSIONS: There
was difference between cases and controls distribution in terms of vitamin D levels which was found to be
statistically significant. Mean Vitamin-D level of cases was significantly lower than controls.
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I.  Introduction

Tuberculosis is the leading cause of death of HIV-positive people and also contributes strongly to
antimicrobial resistance. Most people who suffer from TB live in countries with low and middle income, but
there is TB worldwide. It is estimated that nearly one fifth of the world population is contaminated with TB
bacteria. Just 5-15% of those who suffer from active TB disease will get sick. The others are infected with TB,
but not sick and are not likely to spread the disease *2.

TB susceptibility depends on diverse associations between host, bacterial and environmental influences
such as poverty, malnutrition, overcrowding and other pathogenic exposures **. Host susceptibility Genetic
factors such as interleukinl (IL-1) polymorphisms have shown to affect the host response to TB in addition to
environmental factors °. In the host defence against mycobacteria infection cell mediated immunity is essential °.
Concurrently along with TB, the problem of Vitamin D deficiency (VDD) is a large global problem with high
;%gional variability; adult prevalence of VDDs in North America ranges from 10 percent to 80 percent in Asia

1,25 dihydroxy vitamin D is the major steroid hormone involved in regulation of mineral ion
homeostasis. In response to UV radiation of the skin, a photo chemical cleavage results in the formation of
vitamin D from 7- dehydrocholesterol. Cutaneous production of vitamin D is decreased by high solar protection
factor sun blocks, which effectively impair skin penetration by ultraviolet light. Vitamin D from plant sources is
in the form of vitamin D2 whereas that from animal sources is vitamin D3. Vitamin D enters circulation whether
absorbed from the intestine or synthesized cutaneously bound to Vitamin D-binding protein, an alpha globulin
synthesized in the liver. Vitamin D is subsequently hydroxylated in the liver by a cytochrome P450 oxidase in
the mitochondria and microsomes. 25(OH)D is the major circulating and storage form of vitamin D. It circulates
bound to vitamin D- binding protein. Half- life is 2-3 weeks. The second hydroxylation required for formation
of mature hormone occurs in the kidney by lalpha hydroxylase enzyme in the proximal convoluted tubule.
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When exposed to ultraviolet light Vitamin D is synthesized in the skin and is also present in the diet
primarily from food (Fish)®. By enhancing the phagocytic potential of monocyte and macrophage and increasing
the development of peptides such as cathelicidin and also by immunomodulation Vitamin D was found to have
an important role in the host immune defence against TB '>*3. In animal studies when mice have been deficient
in vitamin D Mycobacterium bovis replication was increased™®. Studies have also shown that vitamin D causes a
blast of superoxide and improves the MTB-infecting phagolysosome fusion ***8. Some experiments have also
shown that vitamin D receptor polymorphisms impair the TB sensitivity of the host®.

In TB patients and population controls multiple studies demonstrated contradictory findings in vitamin
D intake *%. In newly diagnosed TB patients, there are no preceding data indicating vitamin D deficiency
prevalence and related factors compared with seemingly stable population controls in the region of the research.
Moreover the prevalence of vitamin D in household TB contacts in India has not been examined in any previous
study. Therefore in comparison with household contacts and community controls in Visakhapatnam Andhra
Pradesh India, this study aims to determine the prevalence and related factors of vitamin D deficiency among
newly diagnosed TB patients.

Il.  Material & Methods
This current study is Hospital based comparative, Case control study conducted From June 2019 to
October 2020 in the Department of Medicine, Andhra Medical College, Visakhapatnam, Andhra Pradesh, India.
STUDY POPULATION: Group 1: Newly confirmed cases of tuberculosis (Pulmonary and Extra
Pulmonary) in wards and OPD of Department of General Medicine, King George hospital, Visakhapatnam.

Group 2: Apparently healthy attenders of non-Tuberculous patients in wards and OPD of Department of General
Medicine, King George hospital, Visakhapatnam.

Inclusion Criteria

1. Newly diagnosed pulmonary and Extra-pulmonary tuberculosis (CNS tuberculosis, abdominal tuberculosis
and pleural effusion) patients of all ages.

2. Apparently healthy attenders of non-tuberculosis patients.

Exclusion criteria:

a) The patients and healthy attenders who are not willing to participate in the study.

b) Patients with chronic kidney disease, diabetes, hypertension, chronic liver disease and malabsorption
syndromes.

c) Patients and healthy attenders who are smokers and alcoholics.

d) Patients who are HIV, HCV & HBsAg Positive.

e) Patients and healthy attenders who are on vitamin D medication and on immunosuppressive drugs.

f) Post-transplantation period (renal, cardiac).

Total sample size is 74 with 37 study subjects each in cases and controls arms.

METHOD OF COLLECTION OF DATA: This study was conducted at King George hospital,
Visakhapatnam after taking written informed consent from the study participants and after getting approval from
the ethical committee. Proforma was filled up during inclusion of patients (cases and controls) which contained
epidemiological information (Age, sex, occupation and place) and questionnaires for risk factors evaluation for
pulmonary Tuberculosis (smoking, alcohol, hypertension, diabetes, CKD, CLD, HIV and malabsorption) and
information of clinical presentation. The following set of investigations are asked for the study population (cases
and controls) in the study: Complete blood picture, Renal function tests, Liver function tests, Viral markers
(HIV, HCV, HBsAg), Vitamin D levels, Chest X ray, Sputum for CBNAAT, Pleural fluid, Ascitic fluid and
CSF with ADA levels and Fasting blood glucose levels.

Serum 25 hydroxy cholecalciferol levels were estimated by using chemiluminescent immunometric
assay (CLIA). Deficiency is considered if value < 20 ng/ml. Insufficiency is considered if value lies between
21.0 - 30.0 ng/ml. Sufficiency is considered if value lies between 31.0 -100.0 ng/ml. Toxicity is considered if
value > 100.1 ng/ml.

DATA ANALYSIS: Data was entered in MS-excel 2007 and data was analysed using IBM SPSS
(Statistical Package for the Social Sciences) software trail version 22. Relevant statistical tests (chi-square test,
Yates corrected chi-square test, pearsons correlation, point biserial test, T test) were applied and p<0.05 is
considered as Statistical significance. Results were expressed in numbers and frequencies.

Il Results:
In this present study, among cases majority participants belong to 41 to 50 years age group (35.1%)
with mean age being 40.35 years and among controls majority participants belong to 51 to 60 years age group
(27%) with mean age being 40.89 years.
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TABLE NO.1: AGE DISTRIBUTION AMONG STUDY PARTICIPANTS

IAGE CATEGORIES CASES CONTROLS
FREQUENCY PERCENTAGE FREQUENCY PERCENTAGE
<20 2 5.4% 3 8.1%
21 TO30 8 21.6% 8 21.6%
31TO40 6 16.2% 6 16.2%
41TOS50 13 35.1% 8 21.6%
51 TO 60 7 18.9% 10 27.0%
ABOVE 60 1 2.7% 2 5.4%
TOTAL 37 100.0% 37 100.0%
MEAN #+ SD 40.35 + 12.23 40.89 + 13.7
CHI-SQUARE VALUE:2.253, P VALUE: 0.8

Gender distribution showed that among cases majority participants were belonging to male gender

(59.5%) followed by females (40.5%); and among controls males were (56.8%) and females (43.2%). More than
half the proportion were urban residents both in cases (59.5%) and controls (59.5%). Three fourth (75.7%) were
literate among cases compared to controls where 56.8% were literate. Majority participants from both cases and

controls belonged to employed category (81.1% and 75.7% respectively).

TABLE NO.2: GENDER DISTRIBUTION AMONG STUDY PARTICIPANTS

CASE CONTROL
GENDER
FREQUENCY PERCENTAGE FREQUENCY PERCENTAGE
FEMALE 15 40.5% 16 43.2%
MALE 22 59.5% 21 56.8%
TOTAL 37 100.0% 37 100.0%
CHI-SQUARE VALUE: 0.5, P VALUE: 0.8

With regards to BCG scar, majority participants from both cases and controls were having BCG scar
(83.8% and 89.2% respectively). Study participants with BMI < 18.5 are considered to be malnourished.
Malnutrition with TB (13.5%) were more when compared to healthy controls (8.1%) and this difference
between cases and controls was found to be statistically significant (P Value 0.04).

TABLE NO.3: BMI DISTRIBUTION AMONG STUDY PARTICIPANTS

CASE CONTROL
BMI CATEGORIES
FREQUENCY PERCENTAGE FREQUENCY PERCENTAGE
<185 5 13.5% 3 8.1%
18.5TO 24.9 30 81.1% 20 54.1%
<25-29.9 2 5.4% 9 24.3%
>30 0 .0% 5 13.5%
TOTAL 37 100% 37 100%
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Mean Hemoglobin of cases was 10.9 £ 2.2 and for controls 11.3 £ 1.8(MEAN = SD). It shows that
those who contracted disease are having slightly lesser Mean HB than those who did not contract TB. And this
difference was not found to be statistically significant (P Value 0.3).

Mean WBC of cases was 7845 + 1399, and for controls 5774 + 1234 (MEAN £ SD). It shows that
those who contracted disease are having higher Mean WBC than who did not. And this difference between
mean WBC of cases and controls was found to be highly statistically significant (P VValue 0.0001).

Mean Albumin level of cases was 4.35 + 0.64 and for controls 4.46 + 0.65 (MEAN + SD). It shows that
those who contracted disease are having slightly lesser Mean Albumin level than who did not contract TB. But
this difference was not found to be statistically significant (P Value 0.4).

In this present study among the cases arm majority participants belonged to Vitamin-D Deficient
category (37.8%) followed by Vitamin-D Insufficient (35.1%) and Vitamin-D Sufficient category (27%).

Among the controls majority participants were found to be Vitamin-D Sufficient (59.5%) followed by
Vitamin-D Deficient (21.6%) and Vitamin-D Insufficient category (18.9%). The above difference between cases
and controls distribution in terms of vitamin D levels was found to be statistically significant.

TABLE NO0.4: VITAMIN D LEVELS DISTRIBUTION AMONG STUDY PARTICIPANTS

o Cases Controls
Vitamin D Count Column N% Count Column N%
Deficient 14 37.8 08 21.6
Insufficient 13 352 07 18.9
Sufficient 10 27.0 22 59.5
Total 37 100.0 37 100.0

Chi-square: 7.9 P value 0.01

Mean Vitamin-D level of cases was 24.8 £ 28.5 and for controls 34.2 + 13.6 (MEAN + SD). It clearly
shows that those who contracted disease are having lesser mean Vitamin-D level than who did not have TB.
And this difference between mean Vitamin-D level of cases and controls was found to be highly statistically
significant (P value 0.0007)

TABLE NO.5: MEAN VITAMIN D LEVELS AMONG STUDY PARTICIPANTS

CASES CONTROLS
MEAN SD MEAN SD
VIT-D LEVEL 24.8 8.5 34.2 13.6

UN-PAIRED T TEST, P VALUE 0.0007

IV.  Discussion

Age difference between cases and controls was not found to be statistically significant (P Value 0.8).
Cases and controls were comparable in terms of age. A similar descriptive cross sectional study in south India
by Vandana Balgi et al® in 80 tuberculosis (extrapulmonary and pulmonary) to estimate vitamin D levels had
mean age of 42.34 £14.65 year. The mean age of their study is comparable with present study mean age of
cases. Another recent study done in 2019 by Sharma P et al*®® in North India on the Epidemiological profile of
tuberculosis showed highest (72.2%) TB disease burden was seen in 20-60 year age group in their study. Their
study finding of were also similar to the present study finding.

Gender distribution between cases and controls was not found to be statistically significant (P Value
0.8). Cases and controls were comparable in terms of gender distribution. A recent similar study done by Belay
Tessema et al*” from Ethiopia had male predominance (59.4%) which is almost similar to present study findings.
Another recent study done by V Ramkumar et al?® in 2019 showed male: female ratio as 1.27: 1 which is
coinciding with the present study findings.

Literacy level distribution between cases and controls was not found to be statistically significant (P
Value 0.8). Cases and controls were comparable in terms of Literacy level. It is surprising to see the high
incidence TB among literates, which shows non-awareness of Tuberculosis spread among literates. This finding
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in the present study is supported by Meseret Workineh et al® research work where they had 70% of literates in

their TB population. By above findings it is suggested that awareness programs should be aimed at everyone
irrespective of literacy level.

Though controls were slightly more in having BCG Scar compared to cases, BCG Scar distribution
between cases and controls was not found to be statistically significant (P Value 0.7). In India, BCG vaccination
usually administered in the early days of life, that does not protect the adults in contracting TB disease. Under
universal immunization schedule BCG is administered to all children. Though above finding indicates nearly 90
percent of successful immunization in the past, it realizes the fact that at least 10% of the people were missed in
the past. Another similar study done by Elisangela B. Maceda et al** from Brazil showed, 83% BCG Scar in
Cases and 94% in controls. In their study controls were having more BCG scar than cases but it was not found
to be statistically significant.

Malnutrition plays a major role in the pathogenesis of Tuberculosis. It can be better explained by
vicious cycle of malnutrition and infection. A similar study done by Meseret Workineh et al*® showed17.4 +
2.25 mean BMI of cases, whereas in matched controls it was 21.4 + 2.84. In their study cases mean BMI way
lower than healthy controls, and the difference was statistically significant (0.001), which is supporting present
study. Elisangela B. Maceda et al*® study also showed Cases with 22.6 + 26.0 mean BMI and Controls with 26.0
+ 3 mean BMI, which is almost similar to present study.

Among cases majority participants were belonging to Vitamin-D Deficient category (37.8%) followed
by Vitamin-D insufficient category (35.1%) and Vitamin-D sufficient category (27%). Among controls majority
participants were belonging to Vitamin-D Sufficient category (59.5%) followed by Vitamin-D deficient
category (21.6%) and Vitamin-D insufficient category (18.9%). This difference between cases and controls
distribution in terms of vitamin D levels was found to be statistically significant. Mean Vitamin-D level of cases
was significantly lower than controls.

A study by Vandana Balgi et al™ showed the Vitamin D mean levels in Tuberculosis cases were
significantly lower (24.8+12.3) than healthy controls (34.4+6.1). These results are almost similar to present
study mean values of vitamin D in cases and controls. Another similar study by Samah Sidahmed M.S Elsafi et
al®* had significantly smaller mean amount of Vitamin D in TB patients (26.7 + 1.6) than in the non-TB controls
(117.3 + 3.2). Mean value of cases was similar to present study whereas controls mean values were way higher
than present study.

Nouri-Vaskeh M et al** study also showed significantly lower mean serum levels of vitamin D in
patients with TB than healthy subjects (22.66 + 15.17 vs. 73.03+£25.6 ng/mL; P<0.001). Mean value of cases
was similar to present study whereas controls mean values were way higher than present study.

CONCLUSION:

The mean age of Cases was 40.35 + 12.23 and for Controls was 40.89 + 13.7 years. Majority
participants belonged to 41 to 50 years age group in cases and 51 to 60 years age group in controls. Majority
participants belonged to male gender followed by females in both cases and controls. Cases have higher mean
WBC count compared to Controls which was statistically significant. Cases have slightly lower mean Albumin
level compared to Controls and was not statistically significant. Among cases majority participants were found
to be Vitamin-D deficient (37.8%) followed by Vitamin D insufficient (35.1%) and Vitamin D sufficient
category (27%). In the control arm majority participants were found to be Vitamin-D Sufficient (59.5%)
followed by Vitamin D deficient (21.6%) and Vitamin D insufficient category (18.9%). This difference between
cases and controls distribution in terms of vitamin D levels was found to be statistically significant (chi square
7.9, P value 0.01). Mean Vitamin-D level of cases was significantly lower than controls (P value 0.0007).

|25

References:
[1]. Health-topics-Tuberculosis:  Geneva:  World Health  Organization; 2020. Available at:-https://www.who.int/health-
topics/tuberculosis#tab=tab_1
[2]. Fact sheet-Tuberculosis: Geneva: World Health Organization; 14-oct-2020. Available at:-https://www.who.int/news-room/fact-
sheets/detail/tuberculosis
[3]. Nardell EA. Environmental control of tuberculosis. Med Clin North Am. 1993;77:1315-34. doi: 10.1016/S0025-7125(16)30196-1.

[4]. Borkow G, Weisman Z, Leng Q, Stein M, Kalinkovich A, et al. Helminths, human immunodeficiency virus and tuberculosis. Scand
J Infect Dis. 2001;33:568-71
[5]. Kramnik 1, Dietrich WF, Demant P, Bloom BR. Genetic control of resistance to experimental infection with virulent

Mycobacterium tuberculosis. Proc Natl Acad Sci U S A. 2000;97:8560-5.

[6]. Palacios C, Gonzalez L. Is vitamin D deficiency a major global public health problem? J Steroid Biochem Mol Biol. 2014; 144:
138-145.

[71. Hilger J, Friedel A, Herr R, Rausch T, Roos F, Wahl DA, et al. A systematic review of vitamin D status in populations worldwide.
BrJ Nutr. 2014; 111(1): 23-45.

[8]. Rook GA, Zumla A. Advances in immunopathogenesis of pulmonary tuberculosis. CurrOpinPulm Med. 2001;7:116-23.

[9]. Lips P. Vitamin D, physiology. Prog Biophys Mol Biol. 2006;92:4-8.

[10]. Rook GW, Steele J, Fraher L, Barker S, Karmali R, O’Riordan J. VitaminD3, gamma interferon, and control of proliferation of
Mycobacterium tuberculosis by human monocytes. Immunology. 1986;57:159-63.

DOI: 10.9790/0853-2008123540 www.iosrjournal.org 39 | Page



A Study on Vitamin D Levels in Tuberculosis Patients

[11].
[12].
[13].
[14].

[15].

[16].

[17).
[18].
[19].
[20].
[21].
[22).
[23].
[24].

[25].

[26].

[271.

[28].

[29].

[30].

[31].

[32].

Dr.R.Vikram Vardhan, et. al. “A Study on Vitamin D Levels in Tuberculosis Patients.”” IOSR
Journal of Dental and Medical Sciences (IOSR-JDMS), 20(08), 2021, pp. 35-40.

Rowle AJ, Ross EJ. Inhibition by 1,25(OH)2-vitaminD3 of the multiplication of virulent tubercle bacilli in cultured human
macrophages. Infect Immun. 1987;55:2945-50.

Liu PT, Stenger S, Li H. Toll-like receptor triggering of a vitamin D mediated human antimicrobial response. J Immunol.
2007;179:2060-3.

Griffin MD, Xing N, Kumar R. Vitamin D and its analogs as regulators of immune activation and antigen presentation. Annu Rev
Nutr. 2003;23:117-45.

Waters WR, Palmer MV, Nonnecke BJ. Mycobacterium bovis infection of vitamin D-deficient mice. MicrobPathog.
2004;36(1):11-7.

Sly LM, Lopez M, Nauseef WM, Reiner NE. lalpha, 25-dihydroxyvitamin D3-induced monocyte antimycobacterial activity is
regulated by phosphatidylinositol 3-kinase and mediated by the NADPH dependent phagocyte oxidase. J Biol Chem.
2001;276:35482-93. doi: 10.1074/jbc.M102876200.

Hmama Z, Sendide K, Talal A, Garcia R, Dobos K, Reiner NE. Quantitative analysis of Phagolysosome fusion in intact cells:
inhibition by mycobacterial lipoarabinomannan and rescue by an lalpha,25-dihydroxyvitamin D3-phosphoinositide 3-kinase
pathway. J Cell Sci. 2004;117:2131-40.

Rockett KA, Brookes R, Udalova I, Vidal V, Hill AV, Kwiatkowski D. 1,25-dihydroxyvitamin D3 induces nitric oxide synthase and
suppresses growth of mycobacterium tuberculosis in a human macrophage-like cell line. Infect Immun. 1998;66:5314-21.

Lee JS, Yang CS, Shin DM, Yuk JM, Son JW, Jo EK. Nitric oxide synthesis is modulated by 1,25-Dihydroxyvitamin D3 and
interferon-gamma in human macrophages after Mycobacterial infection. Immune Netw. 2009;9(5):192-202.

Friis H, Range N, Pedersen M. Hypovitaminosis D is common among pulmonary tuberculosis patients in Tanzania but is not
explained by the acute phase response. J Nutr. 2008;138:2474-80. doi: 10.3945/jn.108.094979.

Davies PD, Church HA, Bovornkitti S, Charumilind A, Byrachandra S. Altered vitamin D homeostasis in tuberculosis. Int Med
Thailand. 1988;4:45-7.

Ho-Pham LT, Nguyen DN, Tong TN, Dung HN, Phuong K, Vien NN, Tuan VN. Association between vitamin D insufficiency and
tuberculosis in a Vietnamese population. BMC Infect Dis. 2010;10:306. doi: 10.1186/1471-2334-10-306.

Chan TY, Poon P, Pang J, et al. A study of calcium and vitamin D metabolism in Chinese patients with pulmonary tuberculosis. J
Trop Med Hyg. 1994;97:26-30.

Nielsen NO, Skifte T, Andersson M, Wohlfahrt J, Soborg B, Koch A. Both high and low serum vitamin D concentrations are
associated with tuberculosis: a case-control study in Greenland. Br J Nutr. 2010;104:1487-91.

Ustianowskia A, Shaffera R, Collinb S, Wilkinsona RJ, Davidsona RN. Prevalence and associations of vitamin D deficiency in
foreign-born persons with tuberculosis in London. J Infect. 2005;50:432-7.

BALGI, Vandana et al. The study of correlation between vitamin D and tuberculosis in newly detected tuberculosis - pulmonary
and extra pulmonary patients attending to K R hospital, Mysuru, Karnataka, India. International Journal of Advances in Medicine,
[S.1.],v. 7, n. 1, p. 34-38, dec. 2019.

Sharma P, Verma M, Bhilwar M, Shekhar H, Roy N, Verma A, Pardeshi G. Epidemiological profile of tuberculosis patients in
Delhi, India: A retrospective data analysis from the directly observed treatment short-course (DOTS) center. J Family Med Prim
Care. 2019 Oct 31;8(10):3388-3392.

Tessema B, Moges F, Habte D, Hiruy N, Yismaw S, Melkieneh K, Kassie Y, Girma B, Melese M, Suarez PG. Vitamin D deficiency
among smear positive pulmonary tuberculosis patients and their tuberculosis negative household contacts in Northwest Ethiopia: a
case-control study. Ann Clin Microbiol Antimicrob. 2017 May 11;16(1):36.

V Ramkumar M Kumar Raja, S R Subramaniam, R Shankar: A Study of Serum Vitamin D Levels in Newly Diagnosed Pulmonary
Tuberculosis IMSCR(Journal of Medical Science And Clinical Research) January 2018 VVolume 06 Issue 01 Page n0.31974-80.
Workineh M, Mathewos B, Moges B, Gize A, Getie S, Stendahl O, Schon T, Abate E. Vitamin D deficiency among newly
diagnosed tuberculosis patients and their household contacts: a comparative cross-sectional study. Arch Public Health. 2017 Jun
19;75:25.

Elisangela B. Maceda, Crhistinne C. M. Gongalves, Jason R. Andrews, Albert |. Ko, Catherine W. Yeckel& Julio Croda: Serum
vitamin D levels and risk of prevalent tuberculosis, incident tuberculosis and tuberculin skin test conversion among prisoners;
SCIENTIFIC Reports, 2018, vol 8:997.

Elsafi SSMS, Nour BM, Abakar AD, Omer IH, Almugadam BS. Vitamin D level and it is association with the severity of
pulmonary tuberculosis in patients attended to Kosti Teaching Hospital, Sudan. AIMS Microbiol. 2020 Mar 13;6(1):65-74.
Nouri-Vaskeh M, Sadeghifard S, Saleh P, Farhadi J, Amraii M, Ansarin K. Vitamin D Deficiency among Patients with
Tuberculosis: a Cross-Sectional Study in Iranian-Azari Population. Tanaffos. 2019 Jan;18(1):11-17.

DOI: 10.9790/0853-2008123540 www.iosrjournal.org 40 | Page



