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Abstract: 

Objective: We aimed to determine Vitamin “D” supplementation efficacy in order to achieve earlier conversion of 

sputum in a deficiency of Vitamin “D” smear-positive patients diagnosed with pulmonary tuberculosis (TB). 

Methods: Our randomized clinical trial (RCT) was carried out on 120 sputum smear-positive pulmonary 

tuberculosis patients at Allied Hospital, Faisalabad (August 2016 to July 2017). Two groups were made out of 

random sampling technique as Group A and B. Group “A” was managed with ATT (Anti-Tuberculous Therapy); 

whereas, Group “B” was managed with Vit “D” Supplementation along with ATT. In the intensive phase after 

every fourteen days patients were managed with (100,000 IU Vit “D”) through intramuscular injection. After every 

second, fourth, eighth, tenth and twelfth week we repeated sputum assessment. Chi-Square test was applied for the 

assessment of treatment efficacy in the earlier conversion of sputum between Group A and B for the comparison of 

Vit “D” mean values pre and post-treatment (p ≤ 0.05). 

Results: Group A and B had a respective mean age of (37.18 ± 6.81) and (39.02 ± 7.56) years. We included 63 

males (52.50%) and 57 females (47.50%). Group A and B had a mean value of serum Vit “D” as (17.07 ± 1.44) and 

(17.23 ± 2.37) as baseline values. After 12 weeks these values were (21.77 ± 2.23) and (29.24 ± 0.72) for Group A 

and B respectively. Positive sputum assessment was observed as 7 cases (11.7%) in A group and 1 case (1.7%) in 

the B group with a significant P-value of (0.028). 

Conclusion: In the intensive phase after every fourteen days patients were managed with (100,000 IU Vit “D”) 

through intramuscular injection. With the intervention of four doses, Vit “D” efficiency was improved and the 

conversion of sputum smear was also improved in pulmonary tuberculosis (PTB) patients. 
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INTRODUCTION: 

Tuberculosis (TB) 9
th

 major death cause worldwide 

which is also above AIDS / HIV [1]. The death count 

is increasing day by day as it was reported as 1.3 

million deaths back in 2016. TB was reported in 

adults (90%) with females as (35%) and males (65%) 

back in 2016. HIV cases are reported as 56% in 

Pakistan, Indonesia, India, Philippines and China [1, 

2]. Numerous factors such as HIV, AIDS, overcrowd, 

socioeconomic status and malnutrition are 

contributing to the incidence of TB in 

underdeveloped countries like Pakistan [2, 3]. 

 

Vit “D” is responsible to maintain macrophages and 

monocytes function that is associated with the human 

immune system and it is important for the 

pathogenesis. Vit “D” works on affected cells in 

combination with nuclei receptor; so, functional 

abnormality and low level of Vit “D” adds in the 

alteration of the immune system against tubercle 

bacillus [4]. Vit “D” deficiency is reported in every 

second person all over the world (50%) [5]. This 

deficiency is actually reduced ultraviolet exposure 

which poses higher risks of active TB [4, 6]. PTB 

patients face 87% Vit “D” deficiency [5]. 

Mycobacterium tuberculosis (MTB) eradication is the 

objective of treatment, which can be achieved 

through Vit “D” level maintenance [6]. Recently a 

research has managed PTB with (100,000 IU Vit 

“D”) through intramuscular injection of four doses to 

improve the efficacy of Vit “D” and the conversion 

of sputum smear in a minimum of seven days [7]. 

 

TB in Pakistan is very much resistant against ATT 

drugs. Hence, it is necessary to find out effective Vit 

“D” supplementation to achieve conversion of early 

sputum in smear-positive PTB cases. It will help in 

the future treatment of PTB cases and in the 

establishment of Vit “D” supplementation efficacy to 

manage PTB and achieve sputum conversion. 

 

We aimed to determine Vitamin “D” 

supplementation efficacy in order to achieve earlier 

conversion of sputum in a deficiency of Vitamin “D” 

smear-positive patients diagnosed with pulmonary 

tuberculosis (TB). 

 

METHODS: 

Our randomized clinical trial (RCT) was carried out 

on 120 sputum smear-positive pulmonary 

tuberculosis patients at Allied Hospital, Faisalabad 

(August 2016 to July 2017). Two groups were made 

out of random sampling technique as Group A and B. 

Group “A” was managed with ATT (Anti-

Tuberculous Therapy); whereas, Group “B” was 

managed with Vit “D” Supplementation along with 

ATT. In the intensive phase after every fourteen days 

patients were managed with (100,000 IU Vit “D”) 

through intramuscular injection. After every second, 

fourth, eighth, tenth and twelfth week we repeated 

sputum assessment. Chi-Square test was applied for 

the assessment of treatment efficacy in the earlier 

conversion of sputum between Group A and B for the 

comparison of Vit “D” mean values pre and post-

treatment (p ≤ 0.05). The sample was selected with 

purposive non-probable technique having confidence 

as (90%), absolute precision as (9%), expected Vit 

“D” percentage as (100%) and in 76.7% in Placebo 

group. 

 

We included all the above eighteen years patients 

who were recently diagnosed with PTB through a 

positive AFB (Acid-Fast Bacilli), Chest X-Ray and 

sputum smear. All extrapulmonary TB or MDR-TB 

(Multidrug-Resistant Tuberculosis), lactating or 

pregnant females, serum calcium (> 10.5) mg/dL, 

renal stones history, renal or liver disorder, 

previously ATT patients, steroids, cytotoxic, 

antiepileptics or immunosuppressive drug intake 

cases were not included in the research. 

 

Ethical approval, informed consent and demographic 

information were also obtained. Baseline 

characteristics of Blood CP, blood sugar fasting, 

serum creatinine, LFT, serum Vit “D” and calcium 

levels were documented. Patients of A group were 

treated with rifampicin, weight-based anti-TB (INH 

300 mg), ethambutol and pyrazinamide, for three 

months before breakfast on daily basis in the 

intensive phase and in continuation phase daily 600 

mg rifampicin for six months. Patients of A group 

were treated with rifampicin, weight-based anti-TB 

(INH 300 mg), ethambutol and pyrazinamide, for 

three months before breakfast on daily basis in the 

intensive phase and in continuation phase daily four 

doses of intramuscular Vit “D” injection (100,000 

IU) fortnightly with 300 mg (INH) and 600 mg 

(rifampicin) for a period of six months. We dropped 

all the patients with increased levels of serum 

creatinine and transaminitis. Levels of serum Vit “D” 

and serum calcium were also done at the third month. 

Every information was documented on a Performa. 

Data analysis was carried out in SPSS software (P ≤ 
0.05). 

 

RESULTS: 

We included all the above eighteen years patients 

who were recently diagnosed with PTB through a 

positive AFB (Acid-Fast Bacilli), Chest X-Ray and 

sputum smear. All extrapulmonary TB or MDR-TB 
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(Multidrug-Resistant Tuberculosis), lactating or 

pregnant females, serum calcium (> 10.5) mg/dL, 

renal stones history, renal or liver disorder, 

previously ATT patients, steroids, cytotoxic, 

antiepileptics or immunosuppressive drug intake 

cases were not included in the research. Group A and 

B had a respective mean age of (37.18 ± 6.81) and 

(39.02 ± 7.56) years. We included 63 males (52.50%) 

and 57 females (47.50%). Group A and B had a mean 

value of serum Vit “D” as (17.07 ± 1.44) and (17.23 

± 2.37) as baseline values. After 12 weeks these 

values were (21.77 ± 2.23) and (29.24 ± 0.72) for 

Group A and B respectively. Positive sputum 

assessment was observed as 7 cases (11.7%) in A 

group and 1 case (1.7%) in the B group with a 

significant P-value of (0.028). Every patient 

completed his treatment. Detailed outcomes analysis 

can be viewed in the tabular data. 

Table – I: Comparison of laboratory Investigations in both groups at different visits 

  Laboratory Investigations  Study groups  Mean  SD  p-value 

Hemoglobin (gm/dl)  

At 1
st
 visit 

(Baseline)  

A 12.92 1.04 
< 0.001 

B 11.69 1.35 

At 12
th

 week  
A 14.26 0.75 

0.154 
B 14.08 0.63 

White Blood Cells (cells/mm3) 

At 1
st
 visit 

(Baseline)  

A 9.5983 1.93509 
< 0.001 

B 7.4283 2.56434 

At 12
th

 week  
A 5.6267 0.36354 

0.683 
B 5.6 0.34933 

Serum calcium (mg/dl) 

At 1
st
 visit 

(Baseline)  

A 9.01 0.39 
< 0.001 

B 8.8 0.22 

At 12
th

 week  
A 9.43 0.11 

0.182 
B 9.4 0.14 
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Table – II: Comparison of mean Vitamin D levels in both groups 

Vitamin D Study levels (ng/ml) Study Group Mean  ±S.D  P-value 

First visit (Baseline) 
A 17.07 1.44 

0.056 
B 17.23 2.37 

Second Visit (12
th

 week) 
A 21.77 2.23 

< 0.001 
B 29.24 0.72 

 

 

 
 

Table – III: Comparison of Sputum conversion at last visit 

 Comparison 
Group A Group B Total P-Value 

No % No % No % 
 

Sputum Examination at 

12
th

 week 

Positive 7 11.7 1 1.7 8 6.7 
0.028 

Negative 53 88.3 59 98.3 112 93.3 

Total 60 100 60 100 120 100 
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DISCUSSION: 

Poor nutrition, low socioeconomic status, inadequate 

sunlight in the houses, worse sanitation, illiteracy, 

malnutrition and low BMI were considered as risk 

factors for PTB [8 – 10]. These factors may induce 

PTB and other associated diseases as the level of 

haemoglobin is reduced [11, 12]. PTB and Vit “D” 

deficiency have a momentous association as reported 

by various studies [13 – 15]. Group A and B had 

respective mean Vit “D” value as (17.07) and (17.23) 

ng/ml as reported in our research which clearly 

depicts Vit “D” deficiency. Various other studies also 

report the same with ATT, especially with an 

influence of rifampicin and isoniazid on the 

metabolism of Vit “D” which is a cause of low levels 

of Vit “D” during treatment [5, 16]. Decreased Vit 

“D” levels may cause a slight increase in calcium 

level [17, 18]. Nursyam reported microscopic AFB 

improvement in conversion of sputum with Vit “D” 

supplementation (0.25 mg) daily in the treatment 

(intensive phase) [11]. 

 

Kota treated PTB with calcium and Vit “D” (60,000 

IU / week) to decrease sputum conversion [19]. 

Salahuddin also assessed the Vit “D” 

supplementation effect on 259 patients [20]. 

Outcomes revealed weight gain by Vit “D” 

supplementation and decreased disease incidence as 

observed through Chest (X-ray). Sputum clearance 

was also observed in our research outcomes at the 

twelfth week in A group without Vit “D” intake. No 

proven role has been established by various other 

authors about PTB treatment by Vit “D” 

supplementation [18, 21 – 23]. 

 

Outcomes established through microscopic 

evaluation showed significant variations in mean 

days count mandatory for microscopic AFB sputum 

conversion with Vit “D” and placebo respectively 49 

and 61 days (P-value = 0.032). Vit “D” group was 

managed well for PTB than placebo after the 12
th
 day 

of treatment. We focused patients than day count to 

verify sputum conversion. Positive sputum 

assessment was observed as 7 cases (11.7%) in A 

group and 1 case (1.7%) in B group with a significant 

P-value of (0.028) (p = 0.028). 

 

There is an important preventive role of Vit “D” 

supplementation to treat PTB. Coussens AK also 

performed a clinical trial research in order to validate 

immunomodulatory effects on PTB patients with the 

administration of Vit “D” [24]. Outcomes reflected 

the improvement in treatment induced lymphopenia 

resolution, hyper-cytokinaemia, mono-cytosis and 

hyper-chemokinaemia. All the above-stated outcomes 

validate the implementation of Vit “D” as a treatment 

for PTB patients as it has a positive healing role. 
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CONCLUSION: 

Vit “D” supplementing is recommended by 

researchers for the smear-positive PTB patients with 

deficiency of Vit “D”. In the intensive phase after 

every fourteen days patients were managed with 

(100,000 IU Vit “D”) through intramuscular 

injection. With the intervention of four doses, Vit 

“D” efficiency was improved and the conversion of 

sputum smear was also improved in pulmonary 

tuberculosis (PTB) patients. 

 

REFERENCES: 

1. Kota SK, Jammula S, Kota SK, Tripathy PR, 

Panda S, Modi KD. Effect of vitamin D 

supplementation in type 2 diabetes patients with 

pulmonary tuberculosis. Diabetes Metab Syndr. 

2011; 5:85-89. doi: 10.1016/j.dsx.2012.02.021. 

2. Salahuddin N, Ali F, Hasan Z, Rao N, Aqeel M, 

Mahmood F. Vitamin D accelerates clinical 

recovery from tuberculosis: results of the 

SUCCINCT Study [Supplementary 

Cholecalciferol in recovery from tuberculosis]. A 

randomized, placebo-controlled, clinical trial of 

vitamin D supplementation in patients with 

pulmonary tuberculosis’. BMC Infect Dis. 

2013;13:22. doi: 10.1186/1471-2334-13-22. 

3. Daley P, Jagannathan V, John KR, Sarojini J, 

Latha A, Vieth R, et al. Adjunctive vitamin D for 

treatment of active tuberculosis in India: a 

randomized, double-blind, placebo-controlled 

trial. Lancet Infect Dis. 2015; 15:528-534. 

doi:10.1016/S1473-3099(15)70053-8. 

4. Tukvadze N, Sanikidze E, Kipiani M, Hebbar G, 

Easley KA, Shenvi N, et al. High-dose vitamin 

D3 in adults with pulmonary tuberculosis: a 

double-blind randomized controlled trial. Am J 

Clin Nutr. 2015;102(5):1059-1069. 

doi:10.3945/ajcn.115.113886. 

5. Ganmaa D, Munkhzul B, Fawzi W, Spiegelman 

D, Willett WC, Bayasgalan P, et al. High-Dose 

Vitamin D3 during Tuberculosis Treatment in 

Mongolia. A Randomized Controlled Trial. Am J 

Respir Crit Care Med. 2017;196(5):628-637. doi: 

10.1164/rccm.201705-0936OC. 

6. Coussens AK, Wilkinson RJ, Hanifa Y, 

Nikolayevskyy V, Elkington PT, Islam K, et al. 

Vitamin D accelerates resolution of 

inflammatory responses during tuberculosis 

treatment. Proc Natl Acad Sci U S A. 2012; 109: 

15449-15454.doi: 10.1073/pnas.1200072109. 

7. Sudf 6eld CR, Giovannucci EL, Isanaka S, 

Aboud S, Mugusi FM, Wang M, et al. Vitamin D 

status and incidence of pulmonary tuberculosis, 

opportunistic infections, and wasting among 

HIV-infected Tanzanian adults initiating 

antiretroviral therapy. J Infect Dis. 2013;207(3): 

378-385.doi: 10.1093/infdis/jis693. 

8. Martineau AR, Timms PM, Bothamley GH, 

Hanifa Y, Islam K, Claxton AP, et al. High-dose 

vitamin D (3) during intensive-phase 

antimicrobial treatment of pulmonary 

tuberculosis: a double-blind randomized 

controlled trial. Lancet. 2011;377(9761):242-

250. doi: 10.1016/S0140-6736(10)61889-2. 

9. Pelissari DM, Diaz-Quijano FA. Household 

crowding as a potential mediator of 

socioeconomic determinants of tuberculosis 

incidence in Brazil. PLoS One.2017;12(4): 

e0176116. doi: 10.1371/journal.pone.0176116. 

10. Hargreaves JR, Boccia D, Evans CA, Adato M, 

Petticrew M, Porter JD. The social determinants 

of tuberculosis: from evidence to action. Am J 

Public Health. 2011;101(4): 654-662.doi: 

10.2105/AJPH.2010.199505. 

11. Akhtar S, White F, Hasan R, Rozi S, Younus M, 

Ahmed F, et al. Hyperendemic pulmonary 

tuberculosis in peri-urban areas of Karachi, 

Pakistan. BMC Public Health. 2007; 7: 70.doi: 

10.1186/1471-2458-7-70. 

12. Nursyam EW, Amin Z, Rumende CM. The 

effect of vitamin D as supplementary treatment 

in patients with moderately advanced pulmonary 

tuberculous lesion. Acta Med 

Indones.2006;38(1):3-5. 

13. Karyadi E, Schultink W, Nelwan RH, Gross R, 

Amin Z, Dolmans WM, et al. Poor micronutrient 

status of active pulmonary tuberculosis patients 

in Indonesia. J Nutr.2000;130(12):2953-2958. 

14. Talat N, Perry S, Parsonnet J, Dawood G, 

Hussain R.Vitamin D deficiency and 

tuberculosis progression. Emerg Infect Dis. 

2010; 16:853-855. doi: 10.3201/eid1605.091693. 

15. Wejse C, Olesen R, Rabna P, Kaestel P, 

Gustafson P, Aaby P, et al. Serum 25-

hydroxyvitamin D in a West African population 

of tuberculosis patients and unmatched healthy 

controls. Am J Clin Nutr. 2007; 86:1376-1383. 

16. Mehta S, Mugusi FM, Bosch RJ, Aboud S, 

Urassa W, Villamor E, et al. Vitamin D status 

and TB treatment outcomes in adult patients in 

Tanzania: a cohort study. BMJ Open. 2013;3: 

e003703. doi: 10.1136/bmjopen-2013-003703. 

17. Brodie MJ, Boobis AR, Hillyard CJ, 

Abeyasekera G, Stevenson JC, Mac Intyre I, et 

al. Effect of rifampicin and isoniazid on vitamin 

D metabolism. Clin Pharmacol 

Ther.1982;32:525-530. 

18. Wejse C, Gomes VF, Rabna P, Gustafson P, 

Aaby P, Lisse IM, et al. Vitamin D as 

supplementary treatment for tuberculosis: a 



IAJPS 2018, 05 (08), 8153-8159            Muhammad Sibtain Iqbal et al           ISSN 2349-7750 
 

 

 

w w w . i a j p s . c o m  

 

Page 8159 

double-blind, randomized, placebo-controlled 

trial. Am J Respir Crit Care Med. 2009; 179:843-

850. doi: 10.1164/rccm.200804-567OC. 

19. Azam F, Shaheen A, Zuberi FF. Comparative 

effect of ATT alone and in combination with 

Vitamin D on physiological and laboratory 

parameters in pulmonary TB. J Dow Uni Health 

Sci. 2015; 9:92-98. 

20. World Health Organization. Global tuberculosis 

report2017. Geneva, Switzerland: World Health 

Organization;2017. 

21. Deribew A, Abebe G, Apers L, Abdissa A, 

Deribe F, Woldemichael K, et al. Prevalence of 

pulmonary TB and spoligo type pattern of 

Mycobacterium tuberculosis among TB suspects 

in a rural community in Southwest Ethiopia. 

BMC Infect Dis. 2012; 12: 54.doi: 

10.1186/1471-2334-12-54. 

22. Tulu B, Dida N, Kassa Y, Taye B. Smear 

positive pulmonarytuberculosis and its risk 

factors among tuberculosis suspectin South East 

Ethiopia; a hospital based cross-sectionalstudy. 

BMC Res Notes. 2014;7:285. doi: 10.1186/1756-

0500-7-285. 

23. Nnoaham KE, Clarke A. Low serum vitamin D 

levels andtuberculosis: a systematic review and 

meta-analysis. Int JEpidemiol. 2008;37(1):113-

119. doi: 10.1093/ije/dym247. 

24. Sato S, Tanino Y, Saito J, Nikaido T, Inokoshi 

Y, FukuharaA, et al. Relationship between 25-

hydroxyvitamin D levelsand treatment course of 

pulmonary tuberculosis. RespirInvestig. 

2012;50(2):40-45. doi: 

10.1016/j.resinv.2012.05.002. 


