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To The Editor
From an analysis of the trial findings of vitamin D supplementation
with at least 2000 recruits carried out between 2009 and 2020,
Scragg and Sluyter found that benefits in bone health were pro-
duced mainly in initially deficient subjects,(1) as one might expect.
Therefore, they concluded that population-based measures such
as food fortification would be a better approach to correcting pop-
ulation deficiency than screening to identity deficient subjects.
Food fortification has already been shown to be effective when
used together with the encouragement of high-risk group supple-
mentation, for example in Finland, for correcting deficiency.(2) Only
four of the seven trials that met the authors stated criteria had
reported their findings of both improvedbone health togetherwith
some improvement in both vascular and lung functionwith supple-
mentation, though they showed no consistent reductions in non-
skeletal health outcome risks other than in cancer mortality. The
authors suggest that the results from the four as-yet unpublished
randomized control trials and further outcome analyses from the
three published trials “can be expected to clarify the role of vitamin
D supplementation for reducing nonskeletal disease.” However,
they did not discuss what specific data analyses would be themost
likely to reveal any such health benefits. Because many aspects of
the biology of vitamin D can reduce the ability of trial data to dem-
onstrate health benefits, it is hoped that they can be allowed for
when that further trial data comes to be analyzed. For example,
the nonlinearity of the effects of vitamin D means that increasing
intakes produce S-shaped curves, both for the increases in serum
25(OH)D with intake and for the effects produced by increases in
serum 25(OH)D. Thus, the effects of supplementation are minimal
if deficient 25(OH)D values are not raised onto the steep slope of
the S and with the supplementation of replete subjects whose
response data are already on the upper plateau of the S.(3)

Furthermore, effect thresholds for vitamin D’s effects on dif-
ferent functions and disorders vary with serum 25(OH)D concen-
trations and not with intact vitamin D3 intakes.(4) Thus, trial

analyses should examine basal 25(OH)D values so that outcomes
can be examined in subjects whose deficiency was corrected and
should also examine outcomes by achieved 25(OH)D values.(5)

Also, because few 25(OH)D thresholds have been identified, they
should look for possible thresholds at and abovewhich the desired
outcome appears and check whether enough subjects achieved
such thresholds for relevant subgroup analyses to be valid. Already
known serum 25(OH)D threshold effects include, for example,
50 nmol/l for bone outcomes but 80–100 nmol/l for reducing
abnormal insulin resistance.(6) Because raised insulin resistance is
a major cause of type 2 diabetes mellitus (T2DM) development,
reducing insulin resistance is especially important for reducing
T2DM risks in those with prediabetes.(7) This concept is confirmed
by the recent D2d data reanalysis showing that T2DM risks were
reduced by up to 70% in those achieving average intratrial
25(OH)D values of 100 nmol/l ormore, although it is of interest that
those values were only achieved on intakes of 4000 IU/day and not
on 3200 IU/day or less.(8) These findings imply that many trials may
well not have achieved serum 25(OH)D effect threshold values for
the outcome(s) of interest because the supplemental doses were
too low, as the authors note. Hence, this situation provides an
important reason for measuring achieved 25(OH)D values.

Although most randomized clinical trials targeted at the risks
of cardiovascular disease (CVD) have not shown risk reductions
based on the problems of trial design and the life-long natural
history of CVD development versus trial duration, CVD risk fac-
tors are commonly less abnormal with higher D status observa-
tionally, implying that vascular health benefits should appear
with suitably high vitamin D status over the lifespan. Acute
events, however, may well be reduced by adequate supplemen-
tation because the plaque disruption that leads to occlusive clot
formation follows inflammatory changes with infiltration by
macrophages that secrete tissue-destructive matrix metallopro-
teinases (especially MMPs-2/9), whereas inflammation is well
known to be reduced by improving vitamin D status and MMP-
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2/9 secretion is reduced by vitamin D supplementation,(9) though
the necessary 25(OH)D thresholds are unknown. In addition, con-
comitant supplemental calcium intakes are often not allowed for
in trial analyses though increased supplemental, but not dietary
intakes may increase CVD risks, at least in women.(10)

Though there are other problems that can upset trial data ana-
lyses, including 25(OH)D assay variability and genetic variations
affecting serum 25(OH)D values, one can predict that when mea-
surements of baseline and achieved serum 25(OH)D are used in
health-outcome analyses of trial data the findings will consistently
prove to be more definitive for confirming or disproving the causal-
ity of vitamin D status for nonskeletal health outcomes than the
results of health-outcome analysis by supplemental vitamin D alone.
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