End of the road for adjunctive vitamin D therapy for pulmonary tuberculosis?
Or
Adjuctive vitamin D treatment of pulmonary tuberculosis: final nail in the coffin?
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Adjunctive and host directed therapies are increasingly recognised as an important target in the
quest for novel effective antituberculous therapy.(1) The global increase in drug resistance to
antibiotics suggests that effective adjunctive medications may provide an alternative avenue to treat
infections. Vitamin D supplementation has been hypothesized as a potential adjunctive agent for the
treatment of tuberculosis and evaluated in several trials.(2) In this issue of the Journal, Ganmaa and
colleagues (2) evaluated the effectiveness of adjunctive vitamin D on sputum culture conversion and
assessed the influence of key vitamin D pathway single nucleotide polymorphisms (SNPs) on sputum
culture conversion concluding that there is no evidence that vitamin D supplementation improved
outcomes.
The most recent Cochrane review on nutritional supplements for patients on tuberculosis
treatment(3) found that adjunctive vitamin D therapy does not have any impact on sputum
conversion despite multiple studies and the use of various doses. Ganmaa and colleagues provide
further evidence, consistent with this previously published review of seven trials which includes
1197 participants,(3)(4) that vitamin D supplementation does not improve sputum culture
conversation even among patients with baseline vitamin D deficiency. In keeping with the findings of
the study by Ganmaa and colleagues, previous trials also suggest that serum vitamin D level is
increased where participants had low baseline vitamin D levels.(3)
Masking of allocation including the use of placebo and recruitment of a sample size with adequate
statistical power for the main analysis distinguishes this study from previous attempts to assess the
role of vitamin D in sputum culture conversation. The use of directly observed therapy for
antituberculosis treatment monitoring gives assurance that patients in the intervention and control
arm were adherent. However, assuming that the effect size of vitamin D is modest, even relatively
small differences in adherence or availability of antibiotics may alter the observed effect. Therefore
monitoring the variability in pharmacokinetics of background therapy which could potentially impact
the overall antibacterial effect would have been worthwhile.
A further strength of this study is the subgroup analysis allowing the evaluation of the interaction
between important vitamin D pathway SNPs and the effect of supplementation on sputum culture
conversion. This is important because previous research(5) suggest that the effect of vitamin D
status on outcome is likely to be influenced by variation in SNPs within populations. It is therefore
encouraging that the stratified analysis concluded that patients with particular polymorphisms in the
gene encoding the vitamin D receptor and the 25-hydroxyvitamin D 1-alpha hydroxylase enzyme
CYP27B1 may benefit from adjuctive vitamin D therapy. The detection of an effect modification by
genetic polymorphism may either suggest that in each population there is a smaller subset of
individuals who might benefit from vitamin D supplementation or that perhaps the observed effect

is spurious arising from type 1 error. The difference in the observed polymophisms which affect
vitamin D supplementation between this study (2) and previous vitamin D research (5) further
negates the hypothesis that specific subsets of the population may benefit from vitamin D therapy.
Nevertheless, if further research were to be undertaken on this subject, the relevant subpopulations
with a potential to benefit from vitamin D adjunctive therapy would need to be defined in larger
cohorts prior to any randomised controlled trial.
While only a secondary outcome, the discernible effect on sputum smear conversation (adjusted HR
1.47, 95% CI 1.09 to 1.98, P=0.01) and radiographic resolution might suggest that the effect size on
sputum culture conversation and potentially subsequent relapse, if any, is small. Although the study
was powered to detect a modest effect, a considerably larger study may be required if the effect of
vitamin D supplementation is small; such a small effect may not be clinically valuable given the
availability of efficacious antibiotic therapy. Unfortunately too few cases of drug resistant
tuberculosis were included to allow an evaluation of the added benefit of vitamin D in patients
where the effectiveness of antibiotic therapy is more limited. There is now evidence that short
course treatment regimen for fluoroquinolone sensitive multi drug resistant tuberculosis (MDR-TB)
achieve high cure rates.(6) The suggestion by Ganmaa and colleages that future evaluation of
vitamin D anti-tuberculosis adjunctive therapy should be undertaken in MDR-TB patients may
therefore need to focus on fluoroquinolone and/or aminoglycoside resistant patients.
Unfortunately, the inclusion of patients with drug resistant tuberculosis in the trial by Ganmaa and
colleagues (2) may also have introduced further bias, although this was adjusted for in the analysis
with no consequent change in the observed effect of vitamin D on sputum culture conversion.
Future research on vitamin D adjunctive therapy for tuberculosis should focus on participants with
baseline deficiency and genetic polymorphisms associated with evidence of an effect on outcomes
to investigate longer term clinical outcomes including relapse within 12 months. (7) It is perhaps
time to move on to other adjunctive therapy options.
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