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The Review by Bouillon et al. on health effects 
of vitamin D supplementation reported 
that vitamin D supplementation of vitamin 
D-replete adults (that is, with baseline serum 
concentrations of 25-hydroxyvitamin D 
(25OHD) >50 nmol/l) does not reduce cancer, 
cardiovascular events, falls or progression to 
type 2 diabetes mellitus (T2DM) (Bouillon, R.  
et al. The health effects of vitamin D supple-
mentation: evidence from human studies. 
Nat. Rev. Endocrinol. 18, 96–110 (2022)1).  
We suggest that this statement is incorrect 
based on other findings.

Randomized clinical trials (RCTs) of vita-
min D supplementation were mostly designed 
to test vitamin D dosage. Heaney’s guidelines 
for clinical studies of nutrient effects2,3 showed 
that vitamin D supplementation trials should 
instead be designed and analysed by serum 
concentrations of 25OHD. Data from the D2d 
study4 of vitamin D supplementation (4,000 IU  
per day) in patients with prediabetes were 
re-analyzed by achieved serum concentra-
tions of 25OHD5. This re-analysis changed 
negative overall findings for progression to 
T2DM after vitamin D supplementation4  
to a hazard ratio (HR) for T2DM of 0.48  
(95% CI, 0.29–0.80) for those who maintained 
25OHD of 100–124 nmol/L and 0.29 (95% CI, 
0.17–0.50) for those who maintained 25OHD 
>125 nmol/l, compared with 25OHD levels of 
50–75 nmol/l (Ref.5).

One Canadian observational study involv-
ing 8,155 participants investigated the asso
ciation between achieved serum concentrations 
of 25OHD and blood pressure6. Participants 
were given vitamin D3 supplements and 
counselled on how to achieve 25OHD levels  
>100 nmol/l. Mean baseline 25OHD level was 
87 ± 37 nmol/l, final 25OHD was 113 ± 39 nmol/l  
and 33% of participants took >8,000 IU of 
vitamin D3 per day. After 1 year, 71% of the  
592 participants with hypertension were 

however, additional analyses of RCT data  
suggest that this finding is largely due to prob-
lems with how those studies were designed 
and analysed. Thus, guidance is warranted 
on vitamin D intake to achieve 25OHD  
>75 nmol/l10.

There is a reply to this letter by Bouillon, R.  
et al. Nat Rev. Endocrinol. https://doi.org/ 
10.1038/s41574-022-00647-w (2022).
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normotensive, with 13 ± 19 mm Hg and 
11 ± 10 mm Hg systolic and diastolic blood 
pressures, respectively, lower than baseline 
blood pressures.

Breast cancer incidence was inversely and 
significantly correlated with serum concen-
trations of 25OHD in a meta-analysis using 
data from two vitamin D supplementation 
RCTs and one cohort study7. The pooled 
cohort included 5,038 women, 77 of whom 
were diagnosed with breast cancer during the 
studies. Multivariate Cox regression showed 
that women with 25OHD levels ≥150 nmol/l  
had a HR for breast cancer of 0.20 (95% CI,  
0.05–0.82) compared with women with 
25OHD levels of ≤50 nmol/l.

For myocardial infarction and all-cause 
mortality, a 20-year retrospective analy-
sis of patients of the US Veterans Health 
Administration with a baseline 25OHD levels 
of <50 nmol/l, with or without counselling 
to supplement with vitamin D8 showed that 
those with a serum concentration of 25OHD 
>75 nmol/l had a propensity-matched HR 
for myocardial infarction of 0.73 (95% CI, 
0.55–0.96) and a HR for all-cause mortality 
of 0.61 (95% CI, 0.56–0.67), compared with 
those with 25OHD levels <50 nmol/l.

Mendelian randomization studies were 
included in Bouillon et al.1 Review. We sug-
gest these studies have limited ability to assess 
the effects of nutrients, as they do not allow 
for the nonlinear effects on 25OHD and do 
not account for high variance in 25OHD 
assays. 25OHD-stratified analyses allow for 
nonlinearity and have revealed decreased 
cardiovascular disease risk with increased 
serum levels of 25OHD in non-vitamin D 
replete individuals from the UK Biobank9.

In conclusion, vitamin D supplementation 
RCTs and Mendelian randomization studies 
have provided limited support for health ben-
efits of serum levels of 25OHD >50 nmol/l; 
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