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ABSTRACT 
 

Aim: To determine the level of vitamin D in patients with tuberculosis and compare it without tuberculosis 
patients. 
Study design: Cross-sectional/Observational 
Place and duration of study: Department of Medicine, AkhtarSaeed Medical and Dental College, Lahore from 
1st April 2019 30th September 2019. 
Methods: Seventy patients of both genders presented with pulmonary tuberculosis with ages 20 to 70 years and 
70 patients non tuberculosis with same age range were enrolled in this study. Sputum examination by gene Xpert 
method was used to examine the tuberculosis. Blood sample was takenfrom all the patients to examine the 
vitamin D level. Serum hydroxyl vitamin D 25 level less than 25ng/ml was considered as deficiency of vitamin D. 
Data was analyzed by SPSS 24.0. 
Results: There were 46 (65.71%) male and 24 (34.29%) females in group I and 42(60%) males and 28 (40%) 
females in group II. Mean age of patients in group I was 36.42±12.85 years and in group II it was 35.96±13.24 
years. Vitamin D level was significantly low in tuberculosis patients as compared to healthy patients 
(22.79±5.14ng/ml Vs 31.76±9.52ng/ml) with p-value <0.0001. In group I 55 (78.57%) and in group II 18 (25.71%) 
patients had vitamin D deficiency, a significant difference between both groups (P-value <0.001). 
Conclusion: It is concluded that vitamin D deficiency is highly associated with pulmonary tuberculosis patients. 
Keywords: Pulmonary Tuberculosis, Sensitive Tuberculosis, Multi-drug resistant, Vitamin D Level. 

 

INTRODUCTION 
 

Tuberculosis (TB) is an infectious disease caused by the 
bacilli belonging to Mycobacterium tuberculosis complex, 
usually Mycobacterium tuberculosis (MTB)1. Tuberculosis 
remains a major global health problem. According to World 
Health Organization (WHO) global tuberculosis report, 
9.6million TB cases occurred and TB killed 1.5 million 
people (1.1millionHIV-negativeand0.4millionHIV-positive) 
worldwide in 2014. Ethiopia has ranked 7th among the 
world’s 22 high burden countries with an estimated 
incidence rate of 207 per100,000 population in 20142. 
 Various factors that could possibly affect the 
incidence and progression of TB have been reported, one 
of them is vitamin D deficiency (VDD)3,4 Exposure to 
sunlight is the main source of vitamin D for human and 
induces the conversion of 7-dehydrocholesterol to vitamin 
D 3viapre-vitamin D3 in the skin5. Vitamin D3 is then 
converted to 25-hydroxy vitamin D[25(OH)D] in the liver 
and is further converted to the bioactive form of vitamin 
D,1,25-dihydroxy vitamin D3(1,25(OH)2D3) in the kidney.5 

Vitamin D (Vitamin D) is believed to have an important role 
in macrophage activation and the subsequent restriction of 
MT B growth6. Low levels of Vitamin D(<30ng/dL) is a 
common finding world over, especially prevalent in 
developing countries and varies depending on the food 
fortification policies, demographic features, geographic 
location and season. Vitamin D deficiency has been  
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implicated as a risk factor for tuberculosis7. An association 
between 25 hydroxy vitamin D(25[OH]D) levels and TB has 
been described in few studies including one on Chinese 
patients with pulmonary TB8. Pakistan was included in first 
five countries with maximum number of incidents of TB 
cases in 20119,10. The present study was conducted to 
examine the low serum vitamin D level in patients with 
pulmonary tuberculosis. 
 

MATERIALS AND METHODS 
 

This cross-sectional/observational study was conducted at 
Department of Medicine, Akhtar Saeed Medical and Dental 
College, Lahore from 1st April 2019 30th September 2019.A 
total 140 patients of both genders with ages 20 to 70 years 
were enrolled in this study. 70 patients with pulmonary 
tuberculosis diagnosed through sputum examination by 
gene Xpert method (group I) and 70 patients without 
tuberculosis taken as controls (group II). Patient’s detailed 
demographic including age, sex, smoking status and body 
mass index (BMI) was recorded after taking informed 
consent. Patients with renal failure, patients with bone 
disorders and those recently undergoing surgery were 
excluded. 5ml blood sample was taken from all the patients 
to examine the serum vitamin D level. Serum 
hydroxyvitamin D 25 level less than 25ng/ml was 
considered as deficiency of vitamin D. All the data was 
analyzed by SPSS 24.0. Mean±SD was applied. 
Frequencies and percentages were recorded in tabulation 
form. Chi-square test and student t’ test was done to 
compare the vitamin D level. P-value <0.05 was set as 
statistically significant. 
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RESULTS 
 

There were 46 (65.71%) male and 24 (34.29%) females in 
group I and 42 (60%) males and 28 (40%) females in group 
II. Mean age of patients in group I was 36.42±12.85 years 
and in group II it was 35.96±13.24 years. No significant 
difference was observed regarding age and gender 
between both groups with p-value >0.05. Mean BMI in 
group I was 21.34±3.45 kg/m2 and in group II it was 
24.71±3.36 kg/m2, a significant difference was observed 
between both groups (p-value <0.05). In group I 43 
(61.43%) patients were smokers while in group II 39 
(55.71%) patients were smokers, no significant difference 
was observed [p-value >0.05] (Table 1). 
 According to the vitaminD level, patients with 
tuberculosis had significantly low serum vitamin D level as 
compared to healthy controls (22.79±5.14ng/ml Vs 
31.76±9.52ng/ml) with p-value <0.0001 (Table 2). 
 In group I, 55 (78.57%) and in group II 18 (25.71%) 
patients had vitamin D deficiency, a significant difference 
between both groups (P-value <0.001) (Fig. 1). 
 Among all tuberculosis patients, 58 (82.86%) patients 
had sensitive tuberculosis, in which 50 (86.21%) patients 
had vit D deficiency and 8 (13.79%) patients had normal 
vitamin D level >25ng/ml. 12 (17.14%) had multidrug 
resistant tuberculosis in which 5 (41.67%) patients had 
vitamin D level <25ng/ml while 4 (33.33%) patients had 
vitamin D level >25ng/ml (Table 3). 
 
Table 1: Demographical details of all the patients 

Variable 
Group I 

(Cases) 

Group II 

(Controls) 
P value 

Age (years) 36.42±12.85 35.96±13.24 >0.05 

BMI (kg/m2) 21.34±3.45 24.71±3.36 0.001 

Gender 

Male 46 (65.71%) 42 (60%) 
>0.05 

Female 24 (34.29%) 28 (40%) 

Smokers 

Yes 43 (61.43%) 39 (55.71%) 
>0.05 

No 27 (38.57%) 31 (44.29%) 

 

Table 2: Comparison of vitamin D level between both groups 

Vitamin D 

Level (ng/ml) 

Group I 
(Cases) 

Group II 
(Controls) 

P-value 

22.79±5.14 31.76±9.52 <0.001 

 

Fig. 1: Frequency of vitamin d deficiency among cases and 
controls 

 
 
 

 
Table 3: Clinical presentation and vitaminD level in TB patients 

Vitamin D 
Deficiency 

Group I 
(Cases) 

Group II 
(Controls) 

P value 

Yes 50 (86.21%) 5 (41.67%) 
<0.001 

No 8 (13.79%) 4 (33.33%) 

DISCUSSION 
Pulmonary tuberculosis is one of the most common 
diseases found all over the world with high rate of mortality 
and morbidity.11 Many of studies have been conducted to 
examine the vitamin D level in patients with tuberculosis 
and its association with tuberculosis, because vitaminD 
plays an important role in prevention of any infectious 
diseases.12,13There were 46 (65.71%) male and 24 
(34.29%) females in cases group and 42 (60%) males and 
28 (40%) females in control group. Mean age of patients in 
group I was 36.42±12.85 years and in group II it was 
35.96±13.24 years. No significant difference was observed 
regarding age and gender between both groups with p-
value >0.05. These results showed similarity to many of 
previous studies in which male patients population was 
high 60% to 75% as compared to females and majority of 
patients had ages above 40 years.14,15 
 In our study, mean BMI in group I was 21.34±3.45 
kg/m2 and in group II it was 24.71±3.36 kg/m2, a significant 
difference was observed between both groups (p-value 
<0.05). In group I 43 (61.43%) patients were smokers while 
in group II 39 (55.71%) patients were smokers, no 
significant difference was observed (p-value >0.05). A 
study by Iftikhar et al16 reported low BMI in tuberculosis 
patients as compared to healthy controls (20.43±2.06 Vs 
23.62± 2.35kg/m2). 
 In present study we found that patients with 
tuberculosis had significantly low serum vitamin D level as 
compared to healthy controls (22.79±5.14ng/ml Vs 
31.76±9.52ng/ml) with p-value <0.0001. In group I 55 
(78.57%) and in group II 18 (25.71%) patients had vitamin 
D deficiency, a significant difference between both groups 
(P-value <0.001). A study by Mashhaddi et al17 reported 
similarity to our study findings regarding serum vitamin D 
level in tuberculosis patients in which they reported Mean 
vitaminD was significantly lower (20.688±14.065 nmol/l) in 
cases as compared to the controls (57.917±18.197 nmol/l) 
[p<0.001]. Another study conducted by Workineh et 
al18reported that patients with tuberculosis had significantly 
low serum vitamin D level as compared to non-tuberculosis 
patients 30.1±19.3nmol/L Vs38.5±20.9nmol/L, P = 0.005. 
They also reported patients with tuberculosis had high 
frequency of vitamin D deficiency as compared to without 
TB patients (83.3% Vs 67.1%). Several other studies 
demonstrated that patients with tuberculosis had high rate 
of vitamin D deficiency as compared to healthy 
patients19,20. 
 In our study, 58(82.86%) patients had sensitive 
tuberculosis, in which 50 (86.21%) patients had vitamin D 
deficiency and 8(13.79%) patients had normal vitamin D 
level >25ng/ml. 12(17.14%) had multidrug resistant 
tuberculosis in which 5(41.67%) patients had vitamin D 
level <25ng/ml while 4(33.33%) patients had vitamin D 
level >25ng/ml. These results were comparable to many of 
previous studies21,22. 
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CONCLUSION 
 

Vitamin D plays an important role in the prevention and 
treatment of tuberculosis. We concluded from this study 
that patients with pulmonary tuberculosis had significantly 
low serum vitamin D3 level as compared to healthy 
controls. 
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