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Summary of the Health Technology Assessment 
 
 Method and patient group 

Patient value of vitamin D supplementation in patients with active or latent 
tuberculosis (TB). 
 
Question at issue 
Does vitamin D supplementation, as compared to no treatment or placebo, reduce 
mortality, slow progression of disease, reduce disease susceptibility or increase the 
quality of life in patients with active or latent TB infection? 
 
PICO 
P= Patients, I= Intervention, C= Comparison, O=Outcome 
 
P1= Patients with active TB, with or without treatment. 
P2= Patients with latent TB, with or without treatment. 
I   = Vitamin D supplementation, with or without calcium supplementation. 
C = Placebo, no treatment. 
O1= Mortality. 
        Progression of disease. 
        Health-related quality of life. 
        Adverse events. 
O2= Mortality. 
        Susceptibility to disease/development of disease. 
        Health-related quality of life. 
        Adverse events. 
 
 
Studied risks and benefits for patients of the new health technology 
 
PICO 1: Patients with Active TB 
Four randomised controlled trials (RCTs) and nine case series fulfilled the inclusion 
criteria. 
 
No significant effect of vitamin D supplementation was seen on mortality in patients 
with active TB in the two RCTs which had this as an outcome. Low quality of 
evidence (GRADE ⊕⊕ ). 
 
No significant advantages regarding progression of disease in patients with active TB 
were found in the two RCTs of high quality. One low-quality RCT reported a 
significantly reduced time to sputum smear conversion in the vitamin D group. The 
fourth study claimed to have found an effect on symptoms, but the presentation of the 
results was so vague that it was impossible to draw any conclusions from that study. 
Very low quality of evidence (GRADE ⊕ ). 
 
There were no studies with the outcome health-related quality of life on the effects of 
vitamin D supplementation in patients with active TB. 
 
There were very few adverse events. 
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PICO 2: Patients with latent TB 
No articles based on this patient group were identified. 
 
Complications and side effects 
With current substitution dosage (1600 IE/day), side effects were minimal or absent.  
 
Ethical aspects 
There are few risks with medically indicated vitamin D supplementation, as long as 
overdosage is avoided. Refraining from treatment due to lack of solid scientific 
evidence for a beneficial effect on TB generates some ethical problems. Irrespective of 
TB status, serum levels of less than 30 nmol/l of 25-OH-vitamin D (25OHD) are 
associated with rachitis in children and osteomalacia in adults and there are also 
studies indicating increased overall mortality in persons with 25OHD < 30nmol/l. A 
very large proportion of the patients seen in our departments belong to this category. It 
therefore seems unethical not to test for and correct deficiencies with 25OHD levels 
below 30-50 nmol/l, even in the absence of solid evidence for a specific effect on TB. 
 
Economical aspects 
Testing for vitamin D deficiency is relatively inexpensive, but may involve many 
individuals leading to considerable costs, especially in the primary health care sector.  
 
Conclusion 
Vitamin D supplementation has no significant effect on mortality (low quality of 
evidence, GRADE ⊕⊕ ), or disease progression in patients with active TB (very 
low quality of evidence, GRADE ⊕ ). No articles were identified studying the 
effect of vitamin D supplementation on quality of life in patients with active TB. 
Neither was any studies identified with these outcomes in patients with latent TB. In 
patients with very low vitamin D levels (25OHD levels below 30-50 nmol/L), 
treatment is probably indicated irrespective of TB status but this aspect was not 
analysed in the current HTA report.  
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 The assessed health technology or method 
 
1a Project leader: 

Elisabet Lönnermark, MD, Department of Infectious Diseases, Sahlgrenska University 
Hospital, Göteborg, Sweden. 
 

1b The question was posed by: 
Elisabet Lönnermark, MD, Department of Infectious Diseases, Sahlgrenska University 
Hospital, Göteborg, Sweden. 
 

1c 
  

Co-workers:   
Leif Dotevall, MD, Department of Communicable Disease Control 
(Smittskyddsenheten) in Region Västra Götaland, Göteborg, Sweden. 
Harald Fjällbrant, MD, Department of Respiratory Medicine and Allergology, 
Sahlgrenska University Hospital, Göteborg, Sweden, and AstraZeneca R&D Mölndal, 
Sweden. 
Karsten Kötz, MD, Department of Paediatrics, Sahlgrenska University Hospital, 
Göteborg, Sweden. 
Nicklas Sundell, MD, Department of Infectious Diseases, Sahlgrenska University 
Hospital, Göteborg, Sweden. 
Birger Trollfors, MD, Professor, Department of Paediatrics, Sahlgrenska University 
Hospital, Göteborg, Sweden. 
 

1d Other participants, from the HTA centrum:  
Henrik Sjövall, MD, Professor, Petteri Sjögren, DDS, and Therese Svanberg, librarian; 
all at the HTA-centrum of Region Västra Götaland, Göteborg, Sweden. 
Ulla Wikberg Adania, librarian, Medical Library, Sahlgrenska University Hospital, 
Göteborg, Sweden. 
 
External reviewers: 
Marie Studahl, MD, Department of Infectious Diseases, Sahlgrenska University 
Hospital, Göteborg, Sweden. 
Maria Svensson, MD, Department of Molecular and Clinical Medicine-Nephrology, 
Sahlgrenska University Hospital, Göteborg, Sweden. 
 

 Conflicts of interest for the proposer or any of the participants in the work 
group? 
No competing interests declared. 
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Disease/disorder of Interest and Present Treatment 
 
2a Disease/disorder of interest and its degree of severity 

Infection caused by Mycobacterium tuberculosis remains a major threat to global 
health. The most common manifestation is lung tuberculosis (TB), but almost any 
organ of the body can be affected. If left untreated, the mortality in TB is very high. 
Latent TB is present when a patient is infected with M. tuberculosis, but does not have 
clinically active disease. 
 
Due to migration, poverty, the HIV/AIDS epidemic, and multi-drug-resistance, the 
worldwide incidence of TB increased during the last years of the twentieth century, 
and reached a peak in 2002 (WHO, 2011). Since then the incidence has fallen by 
approximately one percent per year, and since 2006 the absolute number of new cases 
has declined. Nevertheless, one third of the world’s population is estimated to have 
latent TB, and almost nine million individuals develop active TB every year, resulting 
in 1.5 million deaths per year (WHO, 2011).  
 
 
Degree of severity 

Risk of premature death 

Risk of permanent illness or damage, or reduced quality of life 

Risk of disability and health-related quality of life 
 

2b Prevalence and incidence of the disease/disorder in Sweden 
In nineteenth century Sweden, TB was one of the leading causes of death. Until 2002, 
the incidence and prevalence of TB decreased dramatically due to better living 
conditions and the introduction of effective antibiotics. However, in 2002 the 
incidence started to increase again with 595 cases reported to the Swedish Institute for 
Communicable Disease Control in 2011 (SMI, 2012). The recent increase is solely due 
to immigration from countries with a high incidence and prevalence of TB, while TB 
in the native population continues to decrease. In VGR 110 cases of TB were reported 
in 2010 as well as in 2011, which is a 34% increase compared to 2009 (Department of 
Communicable Disease Control Region Västra Götaland, 2012). Eighty-five percent 
were infected abroad, with African countries accounting for 55% of the total number 
of cases. Fifteen patients were under 18 years old. 
 
Currently there is no available data on incidence or prevalence of latent TB in Region 
Västra Götaland (VGR). In a study of 600 unvaccinated medical students born in 
Sweden, about one percent were diagnosed with latent TB based on the tuberculin skin 
test (Fjällbrant et al., 2010). Since the population in VGR has a higher median age and 
many residents are born outside Sweden, the incidence is expected to be higher as 
compared to the group studied by Fjällbrant et al. (2010). Also, the number of patients 
that are referred to the clinics in VGR due to a positive TB test result has increased 
during the past few years, mainly due to immigration from high incidence countries.  
 
Intake of dietary vitamin D from fish, meat, and enriched dairy products contributes 
to vitamin D levels, but sunlight is the most important source. Active vitamin D is 
formed by sunlight on the skin, and individuals with dark skin require much more sun 
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exposure to synthesise sufficient amounts. A large part of the TB patients in VGR 
originate from the Horn of Africa and have an innate dark skin. In addition, it is 
common to cover large parts of the body within this group, especially among women.
  

2c Present treatment of the disease/disorder in the outpatient setting/ in-patient 
setting 
The standard treatment regimen includes rifampicin and isoniazid for six months, with 
the addition of pyrazinamide during the first two months. If the bacterial sensitivity 
testing is not completed when the treatment is initiated, ethambutol is added until the 
strain has been found to be fully sensitive, or if sensitivity is not ensured, administered 
for two months. Depending on drug resistance, clinical course and location of the 
infection, treatment may be prolonged and/or modified. 
Latent TB is treated when the risk of developing active disease is believed to be high 
and good treatment adherence is expected. Adults are treated with isoniazid for six to 
nine months, whereas children are sometimes treated with a combination of isoniazid 
and rifampicin for three months. 
  

2d Number of patients per year who undergo current treatment regimen 
One hundred and nine patients started treatment against active TB in VGR during 
2011. Thirty to 50 patients are treated for latent TB every year at the Pediatric 
Department at Sahlgrenska University Hospital. In 2011, approximately ten patients 
were treated at the Department of Infectious Diseases, and 40-45 patients at the 
Department of Respiratory Medicine and Allergology, Sahlgrenska University 
Hospital. 
 

2e The normal pathway of a patient through the health care system  
Pulmonary TB is the most common form of TB in VGR, and is usually treated at the 
Department of Respiratory Medicine and Allergology, Sahlgrenska University 
Hospital, Göteborg, or at one of the three Infectious Diseases Clinics in Borås, Skövde 
and Trollhättan. Extrapulmonary TB is treated at the Department of Infectious 
Diseases, Sahlgrenska University Hospital, Göteborg, or at one of the other three 
Infectious Diseases Clinics. The Paediatric Departments (Borås, Göteborg, Skövde, 
Trollhättan) are responsible for paediatric patients with TB. 
 
Once treatment has started the medical staff closely monitor the intake of medication, 
as well as clinical and laboratory parameters. The DOTS-regimen (directly observed 
treatment, short course) is used whenever necessary, but more often a modified DOTS-
regimen is used. 
 

2f Actual wait time in days for medical assessment /treatment 
Patients with suspected, possibly contagious, pulmonary TB are usually referred to a 
hospital immediately, or within a few days. Depending on the patient’s condition and 
the degree of possible contagiousness, admission and isolation may be necessary until 
sputum smears for acid-fast bacilli have been analysed. Patients with positive sputum 
smears are sometimes isolated during the first two weeks of treatment, before 
discharge. When extra-pulmonary TB is suspected, investigation is usually started 
within one or two weeks from referral. The location of the infection and the patient’s 
condition determine whether the patient is hospitalised, or if work-up prior to the 
initiation of treatment can be done at a TB outpatient clinic. Sometimes the diagnosis 
is delayed because one or more physicians overlook the possibility of TB. 
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Present Health Technology 
 
3a Name/description of the health technology at issue 

Lack of vitamin D is known to contribute to rachitis and ostemalacia. Lately it has 
also been suggested to play a role in the development of several other diseases 
including TB (Thatcher and Clarke, 2011). There are indeed some theoretical 
arguments for a role of vitamin D in the defense against TB. The active form of 
vitamin D (1-alpha 25-hydroxyvitamin D) induces activity against TB bacteria in 
monocytes (Rook et al., 1986), and macrophages (Crowle et al., 1987) in vitro. 
Several mechanisms of action have been proposed, including induction of oxidative 
burst (Sly et al., 2001), and promotion of phagolysosome fusion in macrophages 
(Hmama et al., 2004). Vitamin D receptor mediated modulation of the immune 
response has also been described (Rockett et al., 1998), as well as release of an 
antimicrobial peptide (cathelicidin) with an effect against intracellular M 
tuberculosis (Liu et al., 2006). 
 
Another indirect argument for an association between vitamin D levels and TB is the 
parallel seasonal variation in vitamin D status and TB incidence that has been 
observed (Fares, 2011; Visser et al., 2012). In primary infection and reinfection, but 
not in reactivation, this phenomenon might theoretically reflect an increased risk of 
transmission of TB during winter months (Fares, 2011). Two recent studies used the 
tuberculin skin test to evaluate if vitamin D levels are related to the risk of TB 
infection. An observational case-control study from Spain of recent TB contacts 
claimed that a sufficient serum vitamin D level protected against tuberculin skin test 
conversion, and that the mean of serum level vitamin D in cases that converted was 
lower than in controls (Arnedo-Pena et al., 2011). Similarly, in an RCT with vitamin 
D supplementation of 800 IU/d for 6 months in 120 Mongolian children (Ganmaa et 
al., 2012), a trend was seen towards fewer tuberculin skin test conversions in the 
vitamin D group. These results suggest that sufficient vitamin D levels may be 
associated with resistance against TB infection, but the studies do not evaluate the 
risk of developing active TB. Vitamin D deficiency has been reported to be common 
in patients with active TB (Gibney et al., 2008; Nnoaham and Clarke, 2008) but a 
causal relation between vitamin D levels and TB remains to be established.  
 
Interestingly, cod liver oil, which contains vitamin D, was used for treatment of TB 
in the pre-antibiotic era, as described already in a study from 1848, recently 
commented on by Green (2011). In a recent study it was also found that vitamin D 
supplementation to patients treated for pulmonary TB enhanced resolution of 
lymphopaenia, monocytosis, hypercytokinaemia, and hyperchemokinaemia. 
Supplementation also suppressed antigen-stimulated Th1 cytokine responses, but 
attenuated treatment induced suppression of antigen-stimulated IL-4, CCL5 and IFN-
α secretion (Coussens et al., 2012).  
 
Taken together, these different observations and theoretical arguments make it 
reasonable to hypothesize that vitamin D substitution may have a beneficial effect on 
disease course in tuberculosis.  
 
There is no standardised protocol for vitamin D supplementation in patients with 
active or latent TB. Worldwide, there are a large number of different supplements 
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available, and the treatment regimens vary between countries. In the Swedish 
guidelines for TB treatment, it is suggested that 75–125 μg ergocalciferol/day is given 
in vitamin D deficiency. Vitamin D oil or tablets with cholecalciferol are often used. 
Substitution with tablets containing calcium and cholecalciferol is an alternative in 
patients with coexisting hypocalcemia. There is no consensus on the optimal dose. In 
Sweden, 1600 IE/day has been suggested, but in many countries high loading doses 
are administered.  
 
There is no clear consensus on reference values and the comparison of study results is 
complicated by the variability among the various assays available (Carter, 2009; 
Snellman et al., 2010). The laboratory at Sahlgrenska University Hospital defines 
vitamin D deficiency as severe when 25OHD is < 25 nmol/l in serum, whereas 25-75 
nmol/l is labeled as moderate deficiency, based on recommendations by The 
Endocrine society, USA (Holick et al., 2011) and by Holick (2007) who define 
vitamin D deficiency as 25OHD <50 nmol/l and insufficiency as 52.5 - 72.5 nmol/l. 
The Institute of Medicine of the National academies (USA) states in a recent report 
that serum 25OHD levels of below 30 nmol/L (12 ng/mL) are related to risks for bone 
health (e. g. rickets and osteomalacia) and that there may also be a risk for some 
individuals at serum 25OHD levels between 30 and 50 nmol/L (20 ng/mL) (Ross et 
al., 2011). The report did not find that higher levels were consistently associated with 
benefits for bone health (Ross et al., 2011).  
 
In patients with other conditions, normal values and treatment indications are not well 
defined, but studies indicate an association with increased all-cause mortality at levels 
below 30 nmol/l and (surprisingly) above 75-125 nmol/l (Ross et al., 2011).  
 
Patients undergoing treatment in Sweden are mainly immigrants from high TB 
incidence countries. No published data exist on the exact prevalence of vitamin D 
deficiency among these immigrants. However, preliminary reports from tertiary 
referral centers indicate that a majority of these patients have low levels of vitamin D. 
Thus, in VGR it is now common to measure vitamin D levels prior to initiation of 
treatment against TB and to supplement with vitamin D when deemed necessary. 
 
 

3b The work group’s understanding of the potential value of the health technology 
As stated under 3a, there are some theoretical arguments for a beneficial effect of 
vitamin D on TB. Epidemiological data from VGR in Sweden show that an 
unexpected proportion of immigrants with latent TB have developed active TB with 
unique TB strains even after many years in Sweden and despite the lack of other risk 
factors (unpublished data).  
 
Our hypothesis is that these cases represent reactivations of latent TB strains and that 
reduced vitamin D levels may contribute to these late reactivations. However, there 
are no published RCTs that have verified or rejected this hypothesis. If there is a 
causal link between low vitamin D levels and activation of TB, supplementation with 
vitamin D might prevent activation of latent TB and might also increase the 
susceptibility of active TB to current tuberculostatic therapy.  
 
 

 
 

  10(17)



 
 

3c The central question for the current HTA project in one sentence 
Does vitamin D supplementation, as compared to no treatment or placebo, reduce 
mortality, slow progression of disease, reduce disease susceptibility or increase the 
quality of life in patients with active or latent TB infection? 
  

3d PICO 
P= Patients, I= Intervention, C= Comparison, O=Outcome 
 
P1= Patients with active tuberculosis, with or without treatment. 
P2= Patients with latent tuberculosis, with or without treatment. 
I   = Vitamin D supplementation, with or without calcium supplementation. 
C  = Placebo, no treatment. 
O1= Mortality. 
        Progression of disease. 
        Health-related quality of life. 
        Adverse events. 
O2= Mortality. 
        Susceptibility to disease/development of disease. 
        Health-related quality of life. 
        Adverse events. 
  

3e Key words 
Tuberculosis, Vitamin D, Vitamin D deficiency 
Tuberkulos, D-vitamin, D-vitaminbrist 
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Review of the Level of Evidence 
 
4 Search strategy, study selection and references – Appendix 3  

During September 2011, two librarians (TS, UWA) performed searches in PubMed, the 
Cochrane Library, Embase and a number of HTA-databases. Reference lists of relevant 
articles were also scrutinized for additional references. A total of 445 articles were 
identified after removal of duplicates, of which the librarians excluded 400 abstracts. 
The librarians excluded another 18 articles after being read in full text. Twenty-eight 
articles were sent to the work group for assessment. The literature search was updated in 
September 2012 and 104 references were found. Another three articles were sent to the 
project group, but none of these was added to the project. A total of thirteen articles 
were included in the report. Four articles were controlled studies and have been 
critically appraised. The appraisal of articles was based on checklists from SBU 
regarding RCTs (SBU, 2011). 
Search strategies, eligibility criteria and a graphic presentation of the selection process 
are accounted for in Appendix 3. The librarians (TS, UWA) conducted the literature 
searches and exclusion of abstracts, in consultation with the HTA-centrum and the work 
group. 

 
5a Brief description of present knowledge of the health technology 

 
Active tuberculosis 
The literature search identified four RCTs and nine case series that fulfilled the 
inclusion criteria. The RCTs are listed in Appendix 1 and all included studies are listed 
in Appendix 3. 
 
Mortality 
Data on mortality in patients with active TB receiving supplemental vitamin D or 
placebo were obtained in two RCTs, Appendix 1:1. Both were considered to be of 
moderate quality. No significant effects on mortality were seen when vitamin D was 
added to standard treatment. Since normal vitamin D status was not an exclusion 
criterion in either study, we also separately evaluated the level of evidence in patients 
with confirmed vitamin D deficiency. No significant reduction in mortality of vitamin 
D supplementation was seen in this subgroup either. Low quality of evidence (GRADE 
⊕⊕ ). 
 
Progression of disease 
Four RCT studies analysed effects of vitamin D supplementation on progression of 
disease, Appendix 1:2. Two were judged to be of high and two of low quality. The two 
RCTs of high quality found no significant advantages regarding progression of disease 
or clinical improvement with vitamin D treatment. One low-quality RCT reported a 
significantly reduced time to sputum smear conversion in the vitamin D group. The 
fourth study claimed to have found an effect on symptoms, but the presentation of the 
results was so weak that it is impossible to draw any conclusions from that study. 
 
One of the high quality RCTs explored whether the effect of vitamin D 
supplementation might be modified by vitamin D receptor genotype, and found that 
patients with the tt genotype of the vitamin D receptor polymorphism had significantly 
shorter time to sputum culture conversion when receiving vitamin D. 
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In a recent study, Coussens et al. (2012) claim to have found that vitamin D 
supplementation accelerates sputum smear conversion (p=0.04) (Coussens et al 2012). 
However, the patients belonged to the same study population included  in the RCT by 
Martineau et al., (2011), with the difference that Coussens et al. (2012) had added 
several exclusion criteria, e. g. receiving less than three doses of study medication and 
intake of oral steroids. Lack of clarity regarding the relation between the two patient 
populations and the high inherent risk for serious bias led to exclusion of this study. 
 
No consistent effect of vitamin D supplementation on disease progression in patients 
with active TB was found. Very low quality of evidence (GRADE ⊕ ). 
 
Health-related quality of life 
No studies fulfilling the PICO were identified. 
 
Latent tuberculosis 
No articles fulfilling the inclusion criteria for this patient group were identified. 
 
Adverse events during Vitamin D supplementation 
Few adverse effects were seen for vitamin D doses within the dose range used in 
Sweden today.  
 
Some early studies used very high doses of vitamin D causing (expected) toxic 
symptoms (Appendix 5). Several case series of mainly cutaneous TB treated with high 
doses of vitamin D (50,000-180,000 IU/day) were published in the 1940s and 1950s 
(e.g. Ghosh, 1957; Grzybowski and Miedzinski, 1950; Ingram et al., 1948; Lomholt, 
1948; Marcussen, 1955; O'Donnell, 1947; Sonne and Lomholt, 1949; Wallis 1955), and 
toxic symptoms were common (16-33%). Symptoms were generally not considered 
dangerous and disappeared, even in serious cases, quickly after cessation of treatment. 
 
In more recent reports where vitamin D was added to standard treatment of TB, the 
doses were lower (≤4,000-10,000 IU/day) (e.g. Fuss et al., 1988; Martineau et al., 
2011; Morcos et al.,1998; Nursyam et al., 2006; Wejse et al., 2009). In these studies, 
toxicity was insignificant and only two cases of mild hypercalcemia were reported 
(Martineau et al., 2011). 
 
Questions have been raised about the risk of chronic overdosing of vitamin D in the 
absence of acute toxicity (Ross et al., 2010). Further studies are needed, but there are 
some indications that levels above 75-125 nmol/l may have negative long-term effects.  
  

5b Outcome tables – appendix 1 
Appendix 1. 
 

5c Excluded articles – appendix 2 
Appendix 2. 
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5d Ongoing research 

A search in the Clinical Trials database (www.clinicaltrials.gov), using the terms 
‘tuberculosis’ and ‘nutritional supplements’, yielded 22 protocols. Six protocols aimed 
to study effects of vitamin D. One of the studies was withdrawn due to inadequate 
enrollment. Time to sputum conversion was the primary outcome in two of the five 
remaining studies. Other primary and secondary outcomes of the studies did not fall 
within the scope of the present HTA. Doses used in the studies were 800 IE/day 
(children 10-18 years), 50,000 IE single dose (infants), and 60,000 IE/week for two 
months followed by 60,000 IE/month for four months.  
 

6 Medical societies or health authorities that recommend the new health technology  
The guidelines on TB from the National Board of Health and Welfare (Socialstyrelsen, 
2009) suggest an increased awareness of possible vitamin D deficiency in certain 
patient groups (dark skin or veil that prevents exposure to sun light). It is also stated 
that measurement of vitamin D may be of value, and supplementation is recommended 
if deficiency is detected. However, at present there are no clear national or local 
guidelines recommending routine test of vitamin D in all patients with active or latent 
TB. 
 
 

  The National Board of Health and Welfare 

 Medical societies  

 Other health authority 
 

 
Ethical aspects 
 
7 Ethical consequences  

There are few short term risks with medically indicated vitamin D supplementation, as 
long as overdosage is avoided. Very low vitamin D levels are quite common in certain 
immigrant populations, and therefore analysis of vitamin D levels is warranted 
irrespective of TB status. Serum levels of less than 30 nmol/l of 25-OH-vitamin D 
(25OHD) are associated with rachitis in children and osteomalacia in adults and  there 
are also studies indicating increased overall mortality in persons with 25OHD < 
30nmol/l. A very large proportion of the patients seen in our departments belong to 
this category. It therefore seems unethical not to test for and correct deficiencies with 
25OHD levels below 30-50 nmol/l, even in the absence of solid evidence for a specific 
effect on TB. However, with vitamin D levels above this range, there is at least no 
scientific support for a positive effect on TB (active or latent). In the absence of data 
supporting patient benefit, introducing treatment on the basis of arbitrarily set 
laboratory values is ethically problematic.  
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Organisation 
 
8a When the new health technology can be put into practice 

For patients who are seen in the clinics in VGR, the new health technology can be put 
to practice immediately. In order to reach individuals at risk for vitamin D deficiency 
that do not participate in the health examination for recently arrived immigrants a new 
organisation is needed. It would probably require at least a year to build up such an 
organisation, and still many individuals would not be reached. 
 

8b Use of the technology in other hospitals in Region Västra Götaland of Sweden 
In VGR there is at present no standardised protocol including test and supplementation 
with vitamin D for TB patients. However, an increased awareness of vitamin D 
deficiency in certain patient groups has revealed a growing number of individuals 
considered to have severe vitamin D deficiency. As a consequence, there are an 
increasing number of patients receiving daily supplementation with vitamin D. 
 

8c Consequences of the new health technology for personnel, according to the work 
group 
Since vitamin D sampling in most cases could be a part of the standard blood screen, 
there will be a marginally increased workload for nurses. With correct dosage, the risk 
for hypercalcemia is small, but nevertheless control of serum calcium is currently 
recommended and vitamin D levels may also need to be followed. Doctors will need to 
report results to patients/parents, prescribe vitamin D, modify dosage and motivate the 
patients/parents. 
 

8d Consequences for other clinics or supporting functions at the hospital or in the 
whole Region Västra Götaland of Sweden? 
The number of blood samples assayed for vitamin D is expected to increase, and 
correspondingly increase the workload of the laboratory personnel. 
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Economy  
 
9a Present costs of currently used technologies 

When the HTA project started, vitamin D levels were routinely measured only at the 
Paediatric Department. Since then it has also become routine to measure vitamin D 
levels at the Department of Infectious Diseases. The cost of a 25OHD analysis is 250 
SEK. 
 
Vitamin D is available without prescription in oil or tablet form. The cost for the 
patient is about 50 SEK for 25 ml of vitamin D in oil (80IE/drop). The suggested dose 
of 1600 IE/day, generates a low cost for the patient (about 1 SEK/day).  
 
There are also vitamin D drops with higher concentration (20,000 IE/ml) available on 
prescription only at a cost of 795 SEK for 10 ml, generating a daily cost of 
approximately 6 SEK for the patient. The vast majority of patients can take the cheaper 
formula. 
 
In the departments of Infectious Diseases, Paediatrics, and Respiratory Medicine and 
Allergology, at Sahlgrenska University Hospital, the indications for testing and 
treatment would be active TB (A15-18) and latent TB (Z22.8) including both 
inpatients and outpatients, and also suspected deficiency in certain risk groups. In 2012 
there were 110 reported cases of active TB in VGR. In the same year there were 40-50 
patients with latent TB at the Paediatric Department. The figures are less certain for 
other departments, but approximately 70-100 patients per year with latent TB are 
referred to the Infectious Diseases Department at the Sahlgrenska University Hospital. 
Continued monitoring of vitamin D levels and substitution of deficiencies, after the 
completion of controls and/or treatment of TB at our respective departments, would 
require involvement of other care providers, most likely from the primary health care 
system. 
 

9b Expected costs of the new health technologyThere will be no initial extra costs at the 
Departments of Infectious Diseases and Paediatrics at the Östra Hospital, since vitamin 
D levels are already routinely checked in these patients. Supplementation may increase 
the need for check of serum calcium levels. The cost for a 25OHD analysis is 250 
SEK. 
 

9c Total change of cost 
The exact number of patients with latent TB is unknown. Therefore, we can only 
estimate the total change of costs. The sum paid for 100 patients is 25,000 SEK. Since 
testing will be done simultaneously with other blood tests, the cost for extra time for 
nurses is low. However, the technology may require life-long supplementation and 
blood sampling of vitamin D levels.  
 

9d Possibility to adopt and use the new technology within the present budget (clinic 
budget/hospital budget) 
Yes. 
 

9e Available analyses of health economy, cost advantages or disadvantages 
No studies analysing possible effects on health economics were identified.  
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 Unanswered Questions 
 
10a Important gaps in scientific knowledge 

The patients fall into two major categories, those with very low (< 30 nmol/l) and 
those with low or normal vitamin D value. The first category should probably be 
treated irrespective of TB status (topic beyond present HTA report). Performing a 
randomised placebo controlled trial in this patient group raises ethical concerns. For 
the second category, a patient benefit of treatment is unproved, and here it should be 
possible to perform RCTs, particularly in the group with latent TB where there is no 
information at all. In addition, reference levels for vitamin D laboratory tests need to 
be established and seasonal variations accounted for. 
 

10b Interest in the own clinic/research group/organization to start studies/trials 
within the research field at issue 
Our work group is interested in starting studies/trials within the research field at issue. 
 
Studies of vitamin D administration in patients with active TB have been performed 
and not shown a significant effect on mortality or progression of disease. There are to 
date, however, no RCTs on the effect of vitamin D supplementation in individuals with 
latent TB, but several studies that indicate that low vitamin D levels are associated 
with active TB. As TB is a serious illness, which requires at least six months of 
treatment, and vitamin D is cheap and non-toxic, it would be of great value if the 
development of active disease could be prevented by vitamin D supplementation. We 
are interested in designing a prospective RCT on the development of active TB in 
individuals who have received vitamin D as compared to persons who have received 
placebo. There is also a need to study vitamin D levels in different populations in 
Sweden more thoroughly to find out if all members of certain risk groups should be 
screened in order to prevent skeletal disorders, even in the absence of latent TB. 
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Statement from the HTA-centrum of Region Västra Götaland, Sweden 
 
Vitamin D supplementation in patients with active or latent tuberculosis 
 
Question at issue 
Does vitamin D supplementation, as compared to no treatment or placebo, reduce mortality, 
slow progression of disease, reduce disease susceptibility or increase the quality of life in 
patients with active or latent tuberculosis (TB) infection? 
 
PICO ( Patient, Intervention, Comparison, Outcome) 

P1 = Patients with active TB, with or without treatment. 
P2 = Patients with latent TB, with or without treatment. 
I = Vitamin D supplementation, with or without calcium supplementation. 
C = Placebo, no treatment. 
O1 = Mortality. 
  Progression of disease. 
  Health-related quality of life. 
  Adverse events. 
O2 = Mortality. 
  Susceptibility to disease/development of disease. 
  Health-related quality of life. 
  Adverse events. 
 
Summary of the health technology assessment 
 
Method and patient group 
Patient value of vitamin D supplementation in patients with active or latent TB. 
 
Level of evidence
PICO 1: Patients with Active TB 
Four randomized controlled trials (RCTs) and nine case series fulfilled the inclusion criteria. 
No significant effect of vitamin D supplementation was seen on mortality in patients with 
active TB in the two studies which had this as an outcome (low quality of evidence, GRADE 
⊕⊕ ). 
No significant advantages regarding progression of disease in patients with active TB were 
found in the two RCTs of high quality. One low-quality RCT reported a significantly reduced 
time to sputum smear conversion in the vitamin D group. The fourth study claimed to have 
found an effect on symptoms, but the presentation of the results was so weak that it was 
impossible to draw any conclusions from that study (very low quality of evidence, GRADE 
⊕ ). 
There were no studies with the outcome health-related quality of life on the effects of vitamin 
D supplementation in patients with active TB. 
There were very few adverse events. 
 
PICO 2: Patients with latent TB 
No articles based on this patient group were identified. 
 
Complications and side effects 
With current substitution dosage (1600 IE/day), side effects were minimal or absent.  
 
 
 
 



  
Ethical aspects 
There are few risks with medically indicated vitamin D supplementation, as long as 
overdosage is avoided. Refraining from treatment due to lack of solid scientific evidence for 
a beneficial effect generates some ethical problems. Irrespective of TB status, serum levels of 
less than 30 nmol/l of 25-OH-vitamin D (25OHD) are associated with rachitis in children and 
osteomalacia in adults and there are also studies indicating increased overall mortality in 
persons with 25OHD < 30nmol/l. In certain risk groups, it therefore seems unethical not to 
test for and correct deficiencies with 25OHD levels below 30-50 nmol/l, even in the absence 
of solid evidence for a specific effect on TB. 
 
Economical aspects 
Testing for vitamin D deficiency is relatively inexpensive, but may involve many individuals 
leading to considerable costs, especially in the primary health care sector. 
 
Concluding remarks 
Vitamin D supplementation has no significant effect on mortality (low quality of evidence, 
GRADE ⊕⊕ ), or disease progression in patients with active TB (very low quality of 
evidence, GRADE ⊕ ). No articles were identified studying the effect of vitamin D 
supplementation on quality of life in patients with active TB. Neither was any studies 
identified with these outcomes on patients with latent TB. In patients with very low vitamin 
D levels (25OHD levels below 30-50 nmol/l), treatment is probably indicated irrespective of 
TB status but this aspect was not analysed in the current HTA report. 
 
 
On behalf of the HTA-centrum, Region Västra Götaland, Sweden  
 
Göteborg, Sweden, 2012-03-28 
 
Christina Bergh, Professor, MD 
Head of HTA-centrum of Region Västra Götaland, Sweden 
 
 
The Regional Health Technology Assessment Centre (HTA-centrum) of Region Västra Götaland, Sweden 
(VGR) has the task to make statements on HTA reports carried out in VGR. The statement should summarise 
the question at issue, level of evidence, efficacy, risks, and economical and ethical aspects of the particular 
health technology that has been assessed in the report. 
The HTA was accomplished during the period of 2011-09-14—2012-11-26 
Last search updated was in September 2012. 
 
HTA quality assurance group, in Region Västra Götaland, Sweden  
 
Christina Bergh  
MD, Professor 

Anders Larsson 
MD, PhD 

Maria Skogby  
RN, PhD 

Thomas Franzén 
Head of hospital library 

Christian Rylander 
MD, Phd 

Annika Strandell 
MD, PhD 

Magnus Hakeberg 
OD, Professor 

Ola Samuelson 
MD, PhD 

Therese Svanberg 
HTA-librarian 

Lennart Jivegård 
MD, Senior university lecturer 

Henrik Sjövall 
MD, Professor 

Kjell-Arne Ung 
MD, PhD 

Peter Johansson 
MD, PhD 

Petteri Sjögren 
DDS, PhD 

Margareta Warrén Stomberg 
Senior university lecturer 

 



 
Utlåtande och sammanfattande bedömning från Kvalitetssäkringsgruppen   
 
D-vitamin supplementering hos patienter med aktiv eller latent tuberkulos 
 
Frågeställning
Leder D-vitamin tillskott till minskad dödlighet, långsammare sjukdomsprogression, lägre 
mottaglighet för sjukdomen, eller till förbättrad livskvalitet, hos patienter med aktiv eller latent 
tuberkulos (TB), i jämförelse med ingen behandling eller placebo? 
 
PICO: (Patient, Intervention, Comparison, Outcome) 
P1 = Patienter med aktiv TB, med eller utan behandling. 
P2 = Patienter med latent TB, med eller utan behandling. 
I = D-vitamin tillskott (med eller utan kalcium tillsats). 
C = Placebo, ingen behandling. 
O1 = Mortalitet. 
  Sjukdomsprogression. 
  Hälsorelaterad livskvalitet. 
  Sidoeffekter. 
O2 = Mortalitet. 
  Mottaglighet i sjukdomen/utveckling av sjukdomen. 
  Hälsorelaterad livskvalitet. 
  Sidoeffekter. 
 
Resultatet av HTA-processen: 
 
Metod och målgrupp 
D-vitamin bidrar till immunförsvaret och låga D-vitaminnivåer påvisas ofta vid hälsokontroller 
av invandrare från tropiska länder. Det finns en klinisk erfarenhet av att latent TB i denna 
population ibland aktiveras efter ankomsten till Sverige. Normalgränserna för D-vitaminnivåer är 
ofullständigt kända. Målet med HTA-analysen är att utreda dels om man med D-vitamin tillskott 
kan förbättra prognosen vid aktiv tuberkulos, och dels om man kan minska risken för aktivering 
av latent tuberkulos.   
 
Evidensläge för studerad patientnytta 
Fyra randomiserade kontrollerade studier (RCT) och nio fallserier uppfyllde 
inklusionskriterierna. 
 
PICO 1: Patienter med aktiv TB 
Ingen säkerställd effekt av D-vitamin tillskott kunde påvisas avseende mortalitet, i de två RCT 
som redovisade detta utfall, hos patienter med aktiv TB (begränsat vetenskapligt underlag, 
GRADE ⊕⊕ ). 
Inga säkerställda fördelar av D-vitamin tillskott avseenden sjukdomsprogression kunde påvisas 
hos patienter med aktiv TB i de två RCT som var av hög kvalitet. En RCT av låg kvalitet 
rapporterade statistiskt säkerställd positiv effekt avseende tid till sputumkonvertering hos D-
vitamin gruppen. Den fjärde RCTn som var av låg kvalitet redovisade effekt i form av 
symtomlindring, men resultatredovisningen var så bristfällig att inga slutsatser kunde dras från 
studien (otillräckligt vetenskapligt underlag, GRADE ⊕ ). 
Det fanns inga studier med utfallsmåttet hälsorelaterad livskvalitet avseende D-vitamin tillskott 
hos patienter med aktiv TB. 
 
PICO 2: Patienter med latent TB 
Inga artiklar där denna patientgrupp hade studerats kunde identifieras. 
 
 



 
Komplikationer och sidoeffekter 
Med gällande doseringsrekommendationer av D-vitamin tillskott (1600 IE/dygn) var 
sidoeffekterna minimala eller saknades helt. 
 
Etiska aspekter: 
Det finns få risker vid medicinskt indicerad D-vitamin supplementering, så länge som 
överdosering undviks. Att avstå från behandling med D-vitamin tillskott på grund av avsaknad 
av välunderbyggt vetenskapligt underlag skapar vissa etiska problem. Oavsett TB status är 
serumnivåer av 25-OH-vitamin D (25OHD) under 30 nmol/l förknippade med rakit hos barn och 
osteomalaci hos vuxna. Det finns även studier som indikerar ökad total mortalitet hos individer 
med 25OHD < 30 nmol/l. Avseende vissa riskgrupper kan det därför anses oetiskt att avstå från 
provtagning och från att supplementera med D-vitamin vid nivåer under 30-50 nmol/l 25OHD, 
trots avsaknad av välunderbyggt vetenskapligt underlag avseende specifika effekter på TB.  
 
Ekonomiska aspekter 
Provtagning avseende D-vitaminbrist är relativt billigt, men kan komma att omfatta många 
individer och därigenom bidra till betydande kostnader, särskilt i primärvården. 
 
Sammanfattning och slutsats 
D-vitamin supplementering har ingen säkerställd effekt på vare sig mortalitet (begränsat 
vetenskapligt underlag, GRADE ⊕⊕ ) eller sjukdomsprogression hos patienter med aktiv TB 
(otillräckligt vetenskapligt underlag, GRADE ⊕ ). Inga artiklar som studerat effekter på 
livskvalitet för denna patientgrupp kunde identifieras. Underlag saknas också för att bedöma 
värdet av D-vitamin tillskott hos patienter med latent TB. Hos patienter med väldigt låga 
D-vitaminivåer (25OHD under 30-50 nmol/l), är behandling troligen indicerad oavsett TB status, 
men den aspekten av D-vitamin supplementering har inte analyserats i föreliggande HTA-
rapport. 
 
HTA-kvalitetssäkringsgruppen har ett uppdrag att yttra sig över genomförda HTA i Västra Götalandsregionen. 
Yttrandet skall innefatta sammanfattning av frågeställning, samlat evidensläge, patientnytta, risker samt ekonomiska 
och etiska aspekter för den studerande teknologin. 
Projektet har pågått under perioden 2011-09-14—2012-11-26 
Sista uppdatering av artikelsökning 2012-09. 
 
 
För HTA-kvalitetssäkringsgruppen 2012-03-28 
 
Christina Bergh 
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Appendix 1:1 
Outcome variable: Effect of vitamin D supplementation on mortality in patients with active tuberculosis  

Result 
 

Author, year Country Study design Number
of 
patients 
n= 

With 
drawals 
- 
dropouts 

Intervention 
Vitamin D3 

Control 
Placebo 

Comments Quality  
(may vary 
according to 
outcome)  

 

   

Martineau et al., 2011 
 

UK 
 

RCT 146 11+9 
 

n=62 
One died during the 
study. 

n=64 
One died during the 
study. 

Four doses of 2.5 mg vitamin 
D3, or placebo, within 7 
days, and at day 14, 28, and 
42. 
 
Neither death was attributed 
to the study preparation. 

Moderate 

Weise et al., 2009 Guinea-
Bissau 1

RCT 367 21*+12*

 
n=136 
30 died during the study 

n=145 
23 died during the study
p=0.45 (between groups)

* Mortality during the 12-
month follow-up, here 
excluded from withdrawals 
and dropouts. 
 
100,000 IU cholecalciferol, 
or placebo, given at 
inclusion, at 5 months, and 
at 8 months. 

Moderate 

1 The study was conducted in Guinea-Bissau by a Danish/Swedish research group. 



Appendix 1:2 
Outcome variable: Effect of vitamin D supplementation on disease progression in patients with active tuberculosis. 

Result 
 

Author, year Country Study design Number
of 
patients 
n= 

With 
drawals 
- 
drop-
outs 

Intervention 
Vitamin D3 

Control 
 

Comments Quality  
(may vary 
according to 
outcome)  

 

   

Martineau et al., 2011 
 

UK 
 

RCT 146 11+9 n=62, vitamin D3 
Median time to sputum 
culture conversion: 36 days
(95% CI 31.8-40.2 days)  

n=64, placebo 
Median time to sputum 
culture conversion: 43.5 
days 
(95% CI 36.5-50.5 days) 
p=0.41 (between groups) 

Four doses of 2.5 mg vitamin 
D3, or placebo, within 7 days, 
and at day 14, 28, and 42. 
(Enhanced response was seen 
for patients with tt genotype, 
p=0.02). 

High 

Morcos et al., 1998 Egypt RCT 24 0 n=12, vitamin D3 

 
Increase in body weight: 
Mean 1.9 (0.6 SEM) 
p<0.005 (within group) 

n=12, no vitamin D3 
supplementation. 
Increase in body weight: 
Mean 2.6 (1.2 SEM) 
p<0.05 (within group)  

1000 IU/day (children), or no 
supplementation, during eight 
weeks. 

Low 

Nursyam et al., 2006 Indonesia RCT 67 0 n=34, vitamin D3 
34/34 (100%) sputum 
culture conversion. 

n=33, placebo 
25/33 (77%) sputum culture 
conversion. 
P=0.002 (between groups) 

0.25mg/day vit D3, or placebo 
supplementation, during six 
weeks. 

Low 

Weise et al., 2009 Guinea-
Bissau1

RCT 367 21*+12* 
 

n=136, vitamin D3 
Sputum smear conversion 
 
 
 
 
 
 
Changes in TB-score 
 
 
 
 
Median weight gain†: 
5.9kg (11%) 

n=145, placebo 
Sputum smear conversion 
rates were not different 
between the two groups 
among the 247 initially 
smear-positive patients. 
(data not shown). 
 
Changes in TB-score were 
not different between the 
groups (data not shown). 
 
Median weight gain†: 
5.7 kg (12%) 
p=0.9 (between groups) 

*Additional 30 individuals died 
in the intervention group, and 
23 died in the placebo group 
during the 12-month follow-up. 
 
100,000IU cholecalciferol, or 
placebo, given at inclusion, at 5 
months, and at 8 months. 
 
 
 
 
†Measured at eight months 

High 

1 Conducted in Guinea-Bissau by a Danish/Swedish research group 
SEM=Standard Error of the Mean. 



Appendix 2. Excluded articles 
 
Study 
(author, publication year) 

 Reason for exclusion 
 

 

Christopoulos et al., 2009 No intervention (Vit D-treatment) given. 

Coussens et al., 2012 Duplicate publication with Martineau, 2011. 

Epstein et al., 1984 Outcome (Ca-metabolism) not concurrent with PICO. 

Feeny et al., 1947 
 
No control group. 

Ganmaa et al., 2012 
 
Outcome (TB skin test conversion) not concurrent with PICO. 

Gertler, 1953 
 
Outcome (blood pressure) not concurrent with PICO. 

Gutierrez and Fernandez, 1950 
 
No control group. 

Gwinup et al., 1981 
 
Outcome (serum Ca concentration) not concurrent with PICO. 

Holtz and Frohberg, 1957 
 
Animal studies. 

Horacek, 1948 
 
No control group, insufficient data. 

Martineau et al., 2009 
 
Outcome (Vit D-metabolism) not concurrent with PICO. 

Narang et al., 1984 
 
Outcome (Serum Ca and K) not concurrent with PICO. 

Nielsen et al., 2010 
 
No intervention (Vit D-treatment) given. 

Pogorzelski and Miedzinski, 1954 
 
No control group. 

Roth et al., 2004 
 
No intervention (Vit D-treatment) given. 



Appendix 2. Excluded articles 
 
Study 
(author, publication year) 

 Reason for exclusion 
 

 

Ruiter and Groen, 1949 
 
No control group. 

Schreus and Gahlen, 1955 
 
Review. 

Sinclair et al., 2011 
 
Review. 

 



Appendix 3, Search strategy, study selection and references 
 
Question(s) at issue: 
Does vitamin D supplementation, as compared to no treatment or placebo, reduce mortality, 
slow progression of disease, reduce disease susceptibility or increase the quality of life in 
patients with active or latent TB infection? 
 
PICO: 
 
P1 = Patients with active tuberculosis, with or without treatment. 
 
P2 = Patients with latent tuberculosis, with or without treatment. 
 
I    = Vitamin D (with or without calcium supplementation). 
 
C   = Placebo, no treatment. 
 
O1 = Mortality. 
         Progression of disease. 
         Health-related quality of life. 
         Adverse effects. 
 
O2 = Mortality. 
         Susceptibility of disease/development of disease. 
         Health-related quality of life. 
         Adverse effects. 
 
 
 
Eligibility criteria 
 
Study design:  
Studies with control group 
Case series with ≥ 10 patients 
No case reports or review articles 
 
Language: 
English, German, Swedish, Norwegian, Danish 
 
Publication date: No limitation  
 
 
 
 
 
 
 
 
 
 



Search strategies 
 
Database: PubMed 
Date: 2011-09-28 
No of results: 323 
 
 

Search Most Recent Queries Result 

#11 Search #8 NOT #9 Limits: English, German, Danish, Norwegian, Swedish 323

#10 Search #8 NOT #9 510 

#9 Search Editorial[ptyp] OR Letter[ptyp] OR Comment[ptyp] 1123781 

#8 Search #7 AND #2 549 

#7 Search #6 OR #5 48010 

#6 Search vitamin d[tiab] OR ergocalciferol[tiab] OR ergocalciferols[tiab] OR cholecalciferol[tiab] OR 
cholecalciferols[tiab] 

30354 

#5 Search "Vitamin D"[Mesh] 36371

#2 Search tuberculosis[Mesh] OR tuberculosis[tiab] 181957

 
 
 
Database: Embase (OVID SP) 
Date: 2011-09-28 
No of results: 262 
 
  
# Searches Results 

1 exp tuberculosis/ 160349 

2 tuberculosis.ti,ab. 129339 

3 1 or 2 187807 

4 exp vitamin D/ 67512 

5 exp ergocalciferol/ or ergocalciferol derivative/ 5492 

6 exp colecalciferol/ or exp colecalciferol derivative/ 36248 

7 (vitamin d or ergocalciferol or ergocalciferols or cholecalciferol or cholecalciferols or colecalciferol or 
colecalciferols).ti,ab. 

34410 

8 4 or 5 or 6 or 7 74482 

9 3 and 8 854 

10 limit 9 to (human and embase and (danish or english or german or norwegian or swedish) and 
article) 

262 

 
 
 
 
 
 
 
 
 
 
 
 

http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=5&
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=2&


Database: The Cochrane Library 
Date: 2011-09-28 
No of results: 15 
Cochrane reviews 1 
Clinical trials 14 
 

ID Search Hits 
#1 (tuberculosis):ti,ab,kw  

#2 (vitamin D OR ergocalciferol OR ergocalciferols OR cholecalciferol OR cholecalciferols OR 
colecalciferol OR colecalciferols):ti,ab,kw 

 

#3 (#1 AND #2) 15 

 
 
 
 
Search Updated:  2012-09-12 
 
Database: Pubmed, Embase (OVID SP) and The Cochrane Library 
No of results: 104 
 
 
 
 
Database: CRD 
Date: 2011-09-28 
No of results: 5 
NHS 2 
DARE 3 
 
 

ID Search Hits 

#1 tuberculosis  

#2 Vitamin D OR ergocalciferol OR ergocalciferols OR cholecalciferol OR cholecalciferols OR 
colecalciferol OR colecalciferols 

 

#3 #1 AND #2 5 

 
 
 
Search Updated:  2012-09-12 
 
Nothing relevant in CRD and other HTA-databases was found 
 
 
 
 
The web-sites of SBU, Kunnskapssenteret and Sundhedsstyrelsen were visited 2011-10-26 
 
Nothing relevant to the question at issue was found 
 
 
 
Reference lists 
 
No results 



Selection process – flow diagram
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See Appendix 2 

Full-text articles assessed for 
eligibility by project group  

(n=31) 
 

In
cl
ud

ed
 

 
 
 
 

Studies included in synthesis 
(n=13) 

 
See Appendix 1 

 
 
 



Reference lists 
 
Included studies 
 
Fuss M, Karmali R, Pepersack T, Bergans A, Dierckx P, Prigogine T, et al. Are tuberculous patients at 
a great risk from hypercalcemia? Q J Med.1988 Nov;69(259):869-78. 

Ghosh PK. Vitamin D2 in tuberculosis. J Indian Med Assoc.1957 Aug 1;29(3):90-3. 
 
Grzybowski M, Miedzinski F. The treatment of skin tuberculosis with calciferol. Dermatologica. 
1950;101(1):1-16. 
 
Ingram JT, Anning ST, Dawson J. The treatment of lupus vulgaris with large doses of calciferol; 
clinical and biochemical appraisal. Br J Dermatol Syph. 1948 May;60(5):159-68. 
 
Lomholt S. Vitamin D therapy in cutaneous tuberculosis. Br J Dermatol Syph. 1948 Apr;60(4):132-9. 
 
Marcussen PV. Treatment of lupus vulgaris with calciferol alone; results after five years of 
observation. Dan Med Bull. 1955 Sep;2(5):129-36. 
 
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 
randomised controlled trial. Lancet. 2011 Jan 15;377(9761):242-50. 

Morcos MM, Gabr AA, Samuel S, Kamel M, el Baz M, el Beshry M, et al. Vitamin D administration 
to tuberculous children and its value. Boll Chim Farm. 1998 May;137(5):157-64. 
 
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 Jan-Mar;38(1):3-5. 

O'Donnell FJ. Calciferol (vitamin D2) in the treatment of lupus vulgaris. Ir J Med Sci. 1947 
May(257):211-4. 
 
Sonne LM, Lomholt S. Calciferol-resistant cases of lupus. Dermatologica. 1949;98(2):76-9. 
 
Wallis HR. Tuberculous mesenteric adenitis in children. Br Med J. 1955 Jan 15;1(4906):128-33. 

Wejse C, Gomes VF, Rabna P, Gustafson P, Aaby P, Lisse IM, et al. Vitamin D as supplementary 
treatment for tuberculosis: a double-blind, randomized, placebo-controlled trial. Am J Respir Crit Care 
Med. 2009 May 1;179(9):843-50. 



Excluded studies 
 
Christopoulos AI, Diamantopoulos AA, Dimopoulos PA, Goumenos DS, Barbalias GA. Risk factors 
for tuberculosis in dialysis patients: a prospective multi-center clinical trial. BMC Nephrol. 
2009;10:36. 

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 Sep18;109(38):15449-54. Epub 2012 Sep 4.  
 
Epstein S, Stern PH, Bell NH. Evidence for abnormal regulation of circulating 1alpha 25-
dihydroxyvitamin D in patients with pulmonary tuberculosis and normal calcium metabolism. 
Calcified Tissue International. 1984;36 (5):541-4. 
 
Feeny PJ, Sandiland EL, Franklin LM. Calciferol in tuberculosis; review of 150 cases of lupus 
vulgaris. Lancet. 1947 Apr 5;1(6449):438-43. 
 
Ganmaa D, Giovannucci E, Bloom BR, Fawzi W, Burr W, Batbaatar D, et al. Vitamin D, tuberculin 
skin test conversion, and latent tuberculosis in Mongolian school-age children: a randomized, double-
blind, placebo-controlled feasibility trial. Am J Clin Nutr. 2012 Aug;96(2):391-6. Epub 2012 Jul 3.  
 
Gertler W. [The question of late injuries in long lasting vitamin D treatment of cutaneous 
tuberculosis]. Z Tuberk. 1953;103(1-3):26-50. 
 
Gutierrez PD, Fernandez MC. Vitamin D2 in cutaneous tuberculosis; (progress report). Acta Med 
Philipp. 1950 Jul-Sep;7(1):55-9. 
 
Gwinup G, Randazzo G, Elias A. The influence of vitamin D intake on serum calcium in tuberculosis. 
Acta Endocrinol (Copenh). 1981 May;97(1):114-7. 
 
Holtz F, Frohberg H. [Role of the calcinosis factor (vitamin D, dihydrotachysterin) in therapy of 
tuberculosis]. Beitr Klin Tuberk Spezif Tuberkuloseforsch. 1957;117(2):265-75. 

Horacek J. A contribution to the problem of treatment of lupus with vitamin D2 and Finsen light. Acta 
Derm Venereol. 1948;28(1):22-6 
 
Martineau AR, Nanzer AM, Satkunam KR, Packe GE, Rainbow SJ, Maunsell ZJ, et al. Influence of a 
single oral dose of vitamin D(2) on serum 25-hydroxyvitamin D concentrations in tuberculosis 
patients. Int J Tuberc Lung Dis. 2009 Jan;13(1):119-25. 

Narang NK, Gupta, RC, Jain, MK, Role of vitamin D in pulmonary tuberculosis. J Ass Phys India 
1984 32(2) 185-188. 

Nielsen NO, Skifte T, Andersson M, Wohlfahrt J, Soborg B, Koch A, et al. Both high and low serum 
vitamin D concentrations are associated with tuberculosis: a case-control study in Greenland. Br J 
Nutr. 2010 Nov;104(10):1487-91. 

Pogorzelski J, Miedzinski F. [Six years of calciferol therapy in tuberculosis of the skin]. 
Dermatologica. 1954 Dec;109(6):355-69. 

Roth DE, Soto G, Arenas F, Bautista CT, Ortiz J, Rodriguez R, et al. Association between vitamin D 
receptor gene polymorphisms and response to treatment of pulmonary tuberculosis. J Infect Dis. 2004 
Sep 1;190(5):920-7. 



Ruiter M, Groen HD. The effect of nonirradiated ergosterol in calciferol-treated tuberculosis cutis. 
Dermatologica. 1949;99(6):345-52. 
 
Schreus HT, Gahlen W. [Effects of vitamin D2 and isoniazid therapy on the state of lupus control]. 
Dermatol Wochenschr. 1955;132(37):961-6. 
 
Sinclair D, Abba K, Grobler L, Sudarsanam TD. Nutritional supplements for people being treated for 
active tuberculosis. Cochrane Database Syst Rev. 2011 Nov 9;(11):CD006086. Review.  
 



Other references 
 
Arnedo-Pena A, Juan-Cerdan JV, Romeu-Gracia A, Garcia-Ferrer D, Holguin-Gomez R, Iborra-Millet 
J, et al. Latent tuberculosis infection, tuberculin skin test conversion and vitamin D status in contacts 
of tuberculosis patients: a cross-sectional and case-control study. BMC Infect Dis. 2011;11(349):1-8 
 
Carter GD. 25-Hydroxyvitamin D assays: the quest for accuracy. Clin Chem. 2009 Jul;55(7):1300-2. 
Epub 2009 May 7.  
 
[Checklists from SBU regarding randomized controlled trials]. [Internet]. [cited 2011 Mar 18] 
Available from: http://www.sahlgrenska.se/upload/SU/HTA-
centrum/Hj%c3%a4lpmedel%20under%20projektet/SBU_granskningsmall_RCT.pdf
 
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 Sep18;109(38):15449-54. Epub 2012 Sep 4.  
 
Crowle AJ, Ross EJ, May M. Inhibition by 1,25(OH)2-vitamin D3 of the multiplication of virulent 
tubercle bacilli in cultured human macrophages. Infect Immun. 1987;55 (12):2945-2950. 
 
Department of Communicable disease control Region Västra Götaland. Regionkansliet. Hälso- och 
sjukvårdsavdelningen. Smittskyddsenheten [Internet] Statistik år 2009, 2010. 
http://www.vgregion.se/sv/Regionkansliet/Halso--och-sjukvardsavdelningen/Strategisk-
utvecklingsenhet/Smittskyddsenheten/Statistik-under-arbete/ (hämtad 2012 03 13). 

Fares A. Seasonality of tuberculosis. J Glob Infect Dis. 2011;3 (1):46-55. 

Fjällbrant H, Rutqvist A, Widström O, Zetterberg G, Ridell M, Larsson LO. Tuberculin skin test 
reactivity of health care students in a country with a low prevalence of tuberculosis. J Tuberc Lung 
Dis. 2010;14 (10):1272-9. 

Ganmaa D, Giovannucci E, Bloom BR, Fawzi W, Burr W, Batbaatar D, et al. Vitamin D, tuberculin 
skin test conversion, and latent tuberculosis in Mongolian school-age children: a randomized, double-
blind, placebo-controlled feasibility trial. Am J Clin Nutr. 2012;96(2):391-6. 
 
Gibney KB, MacGregor L, Leder K, Torresi J, Marshall C, Ebeling PR, et al. Vitamin D deficiency is 
associated with tuberculosis and latent tuberculosis infection in immigrants from sub-Saharan Africa. 
Clin Infect Dis. 2008;46 (3):443-446. 
 
GRADE Working Group. Grading quality of evidence and strength of recommendations. BMJ. 2004 
Jun 19; 328 (7454):1490-4. 
 
GRADE Working Group. List of GRADE working group publications and grants [Internet]. [Place 
unknown]: GRADE Working Group, c2005-2009 [cited 2010 Mar 9]. Available from: 
http://www.gradeworkinggroup.org/publications/index.htm

Green M. Cod liver oil and tuberculosis. BMJ. 2011 Dec 20;343:d7505. doi:10.1136/bmj.d7505.  

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 
1alpha,25-dihydroxyvitamin D3-phosphoinositide 3-kinase pathway. J Cell Sci. 2004;117 (Pt 
10):2131-2140. 
 
Holick MF. Vitamin D deficiency. N Engl J Med. 2007 Jul 19;357(3):266-81. 

http://www.sahlgrenska.se/upload/SU/HTA-centrum/Hj%c3%a4lpmedel%20under%20projektet/SBU_granskningsmall_RCT.pdf
http://www.sahlgrenska.se/upload/SU/HTA-centrum/Hj%c3%a4lpmedel%20under%20projektet/SBU_granskningsmall_RCT.pdf
http://www.vgregion.se/sv/Regionkansliet/Halso--och-sjukvardsavdelningen/Strategisk-utvecklingsenhet/Smittskyddsenheten/Statistik-under-arbete/
http://www.vgregion.se/sv/Regionkansliet/Halso--och-sjukvardsavdelningen/Strategisk-utvecklingsenhet/Smittskyddsenheten/Statistik-under-arbete/
http://www.ncbi.nlm.nih.gov/pubmed/22760564
http://www.ncbi.nlm.nih.gov/pubmed/22760564
http://www.ncbi.nlm.nih.gov/pubmed/22760564
http://www.gradeworkinggroup.org/publications/index.htm


 
Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley DA, Heaney RP, et al. 
Evaluation, treatment, and prevention of vitamin D deficiency: an Endocrine Society clinical practice 
guideline. J Clin Endocrinol Metab. 2011 Jul;96(7):1911-30. Epub 2011 Jun 6. 
 
Liu PT, Stenger S, Li H, Wenzel L, Tan BH, Krutzik SR. Toll-like receptor triggering of a vitamin D-
mediated human antimicrobial response. Science. 2006 Mar24;311(5768):1770-3. 
 
Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred reporting items for 
systematic reviews and meta-analyses: the PRISMA statement. PLoS Med. 2009 Jul 21; 
6(7):e1000097.  
 
Nnoaham KE, Clarke. A Low serum vitamin D and tuberculosis: a systematic review and meta-
analysis. Int J Epidemiol. 2008;37 (1):113-9. 
 
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 (11):5314-5321. 
 
Rook GA, Steele J, Fraher L, Barker S, Karmali R, O'Riordan J, et al. Vitamin D3, gamma interferon, 
and control of proliferation of Mycobacterium tuberculosis by human monocytes. Immunology. 
1986;57 (1):159-163. 
 
Ross. A C. et al. (eds.). Dietary reference intakes: calcium vitamin D. Committee to review dietary 
reference intakes for vitamin D and calcium, food and nutrition board. Institute of medicine of the 
national academies. Washington, D.C.: National Academic Press, 2011. 
 
Sly LM, Lopez M, Nauseef WM, Reiner NE. 1alpha,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(38):35482-35493. 
 
Smittsskyddsinstitutet (SMI) [Internet] Statistik för tuberkulos : 2009, 2010 
http://www.smittskyddsinstitutet.se/statistik/tuberkulos/ (hämtad 2012-03-13). 
 
Snellman G, Melhus H, Gedeborg R, Byberg L, Berglund L, Wernroth L, Michaëlsson K. 
Determining vitamin D status: a comparison between commercially available assays. PLoS One. 2010 
Jul 13;5(7):e11555. 
 
Socialstyrelsen [Internet] Tuberkulos : vägledning för sjukvårdspersonal. (2009) Artikelnr. 2009-9-19. 
http://www.socialstyrelsen.se/Lists/Artikelkatalog/Attachments/17744/2009-9-19.pdf
(hämtad 2012-11-22) 
 
Thacher TD, Clarke BL. Vitamin D insufficiency. Mayo Clin Proc. 2011 Jan;86(1):50-60. 
 
World Health Organisation.WHO [Internet] Global tuberculosis control report. 2011. 
http://www.who.int/tb/publications/global_report/en/index.html (hämtad 2012-01-25). 
 
World Health Organisation.WHO.[Internet] Tuberculosis. Fact sheet. 
http://www.who.int/mediacentre/factsheets/fs104/en/index.html (hämtad 2012-01-25). 
 
Visser DH, Schoeman JF, VAN Furth AM. Seasonal variation in the incidence rate of tuberculous 
meningitis is associated with sunshine hours. Epidemiol Infect.2012 May 31:1-4. 
 

http://www.smittskyddsinstitutet.se/statistik/tuberkulos/
http://www.socialstyrelsen.se/Lists/Artikelkatalog/Attachments/17744/2009-9-19.pdf
http://www.who.int/tb/publications/global_report/en/index.html
http://www.who.int/mediacentre/factsheets/fs104/en/index.html


Appendix 4. Summary of Findings: Vitamin D supplementation in patients with active tuberculosis  
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Appendix 5 Table Adverse events  
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