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ABSTRACT

Aim: To investigate role of vitamin D supplementation in clinical outcomes of sputum positive pulmonary
tuberculosis patients having diabetes mellitus.

Methods: This randomized, placebo-controlled trial was conducted in outpatient department of Chest Medicine in
Nishtar Hospital Multan, from June 2017 to November 2017. Total 52 patients who were sputum positive for
pulmonary tuberculosis were selected for study by non-probability consecutive sampling. All patients were divided
into two groups by lottery methods into group A and group B. both groups receive standard treatment of anti-
tuberculosis drugs. Group A (n=26) receive high dose of oral vitamin D3 (2.5mg at 0, 2, 4 and 6 weeks). Group B
(n=26) receive placebo. Primary outcome of study was to check sputum conversion after 8weeks of treatment.
Written permission of study was signed by each individual participated in study. Data was analyzed by using
SPSS volume 23.

Results: Overall, 52 patients were included, in this study; divided into two equal groups i.e., 26(50%) in each,
group A (Vitamin D) and group B (Placebo) respectively. Patients with raised ESR were observed as 24(92.3%)
and 21(80.8%) for group A and B respectively. Patients with raised CRP were noted as 25(96.2%) and 20(76.9%)
for the group A and B respectively. Anemia was observed in 16(61.5%) and 14(53.8%) patients for group A and B
respectively. Sputum smear conversation after 2 months, for the group A and B, noted as 23(88.5%) and
21(80.8%) respectively. The differences were statistically insignificant except for raised CRP which was
significant (P=0.042).

Conclusion: Study concluded that there was no role of vitamin D supplementation in improving sputum
conversion time. Further research is required in this regard. Also further investigation should be done to know the

role of vitamin D in prevention and reactivation of pulmonary tuberculosis.
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INTRODUCTION

It has been estimated that about one third people of the
whole world are latently infected by mycobacterium
tuberculosis and it is one of the main public health problem
internationally. So with the failure of human body immune
system, active tuberculosis will be developed in this
population®. Prevalence of diabetes mellitus in Pakistan is
high of which 17.15% are rural and 22.04% are urban?.
Diabetes mellitus cause immune suppression that can lead
to increase susceptibility of diabetic patients with
tuberculosis®. Diabetes mellitus is also growing pandemic*.
It is one of major cause of blindness, renal failure,
cardiovascular diseases and cerebro vascular accidents.
Sunlight exposure and cod liver oil were the main treatment
options for tuberculosis before antibiotics discover. Vitamin
D is either taken in diet or synthesized in skin after sunlight
exposure and then hydroxylation takes place in liver and
kidney that converts it into finally 1,25-dihydroxyvitamin D3.
Active form of vitamin D3 is 1,25(0OH)2D3 which acts as
immunomodulator®. Valid measure of vitamin D in blood
serum is 25-hydroxy vitamin D3%. Many factors affect
vitamin D deficiency like traditional and culture
characteristics, decrease sunlight exposure and poor
nutritional status with low socioeconomic conditions. It has
been investigated that low levels of vitamin D in serum is
significantly associated with increased incidence of

Received on 11-03-2018
Accepted on 25-09-2019

tuberculosis’” and also diabetes mellitus®. Similarly, normal
level of vitamin D is protected against diabetes mellitus and
tuberculosis. Immune system may be regulated by the vital
role of 1,25-dihydroxyvitamin D3 by interacting with its
receptor on T lymphocytes®. It has been investigated in
studies that 1,25-dihydroxyvitamin D3 can be successful
anti-tuberculosis agent. Catheliciden, which is an
antimicrobial peptide produced by cells of immune system
like monocytes, T lymphocytes and neutrophils, has shown
activity against mycobacterium tuberculosis infections both
in vivo and vitro models. Low levels of vitamin D in
tuberculosis patients can be associated with poor
nutritional status.

It has been investigated that some elements of anti-
tuberculosis therapy cause decrease in serum level of
useful vitamin D metabolites. Both hydroxylation processes
in liver and kidney are inhibited by isoniazid, while
rifampicin degrade 25-hydroxyvitamin D into waste product
by another enzyme activity’®. So both this primary anti-
tuberculosis drugs can decrease serum vitamin D
metabolites.

So vitamin D has been associated with tuberculosis
and diabetes mellitus. Local data is limited regarding this
subject and diabetes is associated with poor clinical
outcome in pulmonary tuberculosis patients. Purpose of
this study was to investigate the role of vitamin D
supplementation in sputum positive pulmonary tuberculosis
patients, who were also diabetics, on clinical outcome in
the form of sputum conversion. This investigation will not
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only provide the data regarding this subject but will also
create awareness and encouragement to start vitamin D
along anti-tuberculosis therapy to achieve better clinical
outcome.

MATERIALS AND METHODS

This randomized, placebo-controlled trial was conducted in
outpatient department of Chest Medicine in Nishtar
Hospital Multan, from June 2017 to November 2017. Total
52 patients who were sputum positive for pulmonary
tuberculosis were selected for study by non-probability
consecutive sampling. All patients were divided into two
groups by lottery methods into group A and group B. both
groups receive standard treatment of anti-tuberculosis
drugs. Group A receive high dose of oral vitamin D3 (2.5mg
at 0, 2, 4 and 6 weeks). Group B receive placebo. Primary
outcome of study was to check sputum conversion after
8weeks of treatment. Written permission of study was
signed by each individual participated in study. Exclusion
criteria of study were following: 1) patients with drug
resistance tuberculosis or extra pulmonary tuberculosis 2)
patients with renal, cardiovascular, liver and respiratory
disease other than tuberculosis 3) seriously ill patients, 4)
pregnant or lactating mothers 5) patients with history of any
drug that interfere with vitamin D metabolism such as
alcohol, vitamin D preparations or steroids. Sample size
was calculated by a study done by Farazi A et al for which
confidence interval was taken as 95%, study strength as
80, proportion of sputum conversion after two months for
vitamin D group and placebo group were 93.3% and 73.3%
respectively!.

After registration, detailed clinical history of all
individuals was recorded. Physical examination was
conducted in each patient to check the extension and
complications of disease and also to document any sign of
malignancy or any other systemic disease. Vitals were
recorded in each patient. A detailed drug history was also
inquired. Personal information like age, gender, duration of
disease, living area, body mass index and living area were
obtained by filling the Performa.

Venous blood sampling was done in each individual in
sitting position. Plasma glucose, vitamin D levels, complete
blood count was measured. Sputum conversion was tested
for both groups after 8 weeks of treatment.

Table 1: Demographic characteristics among the groups

Data was analyzed by using SPSS volume 23. Percentage
and frequency were calculated for qualitative variables like
gender, area of living, vitamin D deficiency, sputum
conversion and smoking status and chi-square was applied
to check the significance. For quantitative variables like
age, body mass index, income, plasma glucose and
vitamin D were statistically measured and analyzed in
mean and standard deviation and t-test was applied to
check the significance. p value less than 0.05 was
considered as significant.

RESULTS

Overall, 100% (n=52) patients were included, in this study;
divided into two equal groups i.e. 26(50%) in each, group A
(Vitamin D) and group B (Placebo) respectively. The
MeanzS.D age, BMI and 25 (OH) D3 of the patients of A
group was 46.65+5.12 years, 20.11+2.44 kg/m? and
17.50+1.90 ng/ml respectively. While, the Mean+S.D age,
BMI and 25 (OH) Ds of the patients of B group was
49.92+4.00 years, 20.85+2.33 kg/m? and 18.88+3.21ng/ml
respectively. Gender distribution, in A group, was observed
as 17(65.4%) males and 6(34.6%) females. While, in B
group, there were 14(53.8%) males and 12(46.2%)
females. There were 11(42.3%) and 15(57.7%) smokers in
A and B group respectively. There were 18(69.2%) patients
of group A were lived in rural areas while 8(30.8%) lived in
urban areas. In group B, there were 15(57.7%) lived in rural
areas while 11(42.3%) patients lived in urban areas. Socio-
economic status of the patients was noted as poor,
15(57.7%) patients and 13(50%) patients for the group A
and B respectively. The differences were statistically
insignificant among the demographic characteristic of the
patients, in groups, except age (p=0.013) (Table 1).

Patients with raised ESR were observed as
24(92.3%) and 21(80.8%) for group A and B respectively.
Patients with raised CRP were noted as 25(96.2%) and
20(76.9%) for the group A and B respectively. Anemia was
observed in 16(61.5%) and 14(53.8%) patients for group A
and B respectively. Sputum smear conversation after 2
months, for the group A and B, noted as 23(88.5%) and
21(80.8%) respectively. The differences were statistically
insignificant except for raised CRP which was significant
(P=0.042) (Table 2).

Characteristics Group A (n=26) Group B (n=26) Test of Sig.
Age (years) 46.65+5.12 49.92+4.00 t=-2.56, p=0.013
BMI* (kg/im?) 20.11+2.44 20.85+2.33 t=-1.1, p=0.274
25 (OH) D3 (ng/ml) 17.50+1.90 18.88+3.21 t=-1.8, p=0.065
Gender M=65.4%, F=34.6% M=53.8%, F=46.2% x?=0.72, p=0.397
Smoking Status Smokers=42.3% Smokers=57.7 x> =1.23, p=0.267
Socio-economic status Poor=57.7% Poor=50% x>=0.31, p=0.578
Area Rural=69.2%, Urban=30.8% Rural=57.7%, Urban=42.3% ¥*>=0.75, p=0.388
*Body mass index
Table 2
Characteristics Group A (n=26) Group B (n=26) Test of Sig.
Patients with raised ESR 92.3% (n=24) 80.8% (n=21) x2=1.5, p=0.223
Patients with raised CRP 96.2% (n=25) 76.9% (n=20) X?=4.13, p=0.042
Anemia 61.5% (n=16) 53.8% (n=14) x>=0.32, p=0.575
Sputum smear conversation after 2 months 88.5% (n=23) 80.8% (n=21) x2=0.59, p=0.442
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DISCUSSION

Results of study reported sputum conversion in both
groups after two months of treatment were 88.5% in
vitamin D group which was labelled as group A and 80.8%
in group B which was placebo group. This difference was
statistically not significant. So vitamin D supplementation
did not influence any significant impact on sputum
conversion in comparison with placebo in sputum positive
pulmonary tuberculosis patients having diabetes mellitus.

Some investigations had been reported on this
subject. Their results are contradictory. Reason behind
adjoining vitamin D with anti-tuberculosis therapy was
because vitamin D accelerates cell mediated immunity
against mycobacterium tuberculosis and so enhanced the
immunity?. Immune modulation results from adjoining of
vitamin D receptor with 1,25 dihydroxyvitamin D3 which in
turn cause acceleration of kiling of mycobacterium
tuberculosis by cathelicidin mediation!®. Study done in
Egypt by A Farazi et al. reported that role of vitamin D with
anti-tuberculosis therapy in sputum conversion was not
significant!!. Similarly some investigation supported result
of this study. A randomized controlled trial done in
Mongolia reported that high dose of vitamin D3 did not
show any improvement in sputum conversion!4. In another
placebo controlled trial done by Wejse C et al. reported no
significant improvement in clinical outcomes with vitamin D
in pulmonary tuberculosis patients®. Similarly high dose
vitamin D3 did not show any improvement in sputum
conversion in adults having tuberculosis in another double
blind randomized controlled trial done in 2015, A trial in
2011 done by Martineau AR et al reported that high dose of
vitamin D did not affect significantly sputum conversion
time in whole study population'’. In our regional country
India, a trial was done to treat active tuberculosis with anti-
tuberculosis  therapy  with  adjuvant vitamin D
supplementation. Results of study showed that time of
sputum conversion was not reduced significantly!® so all
these studies supported result of this study by concluding
that vitamin D supplementation along with anti-tuberculosis
drugs did not improve sputum conversion time.

Some studies contradicted result of this study. A trial
done in Indonesia reported that patients who were using
vitamin D supplementation showed higher sputum
conversion'® a study by Anna K et al. reported
inflammatory response resolution was accelerated by
vitamin D in tuberculosis treatment?°,

CONCLUSION

Study concluded that there was no role of vitamin D
supplementation in improving sputum conversion time.
Further research is required in this regard. Also further
investigation should be done to know the role of vitamin D
in prevention and reactivation of pulmonary tuberculosis.
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