The comparison of different vitamin E forms is confounded by the heterogeneity in vitamin E effects
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To find out whether RRR α-tocopherol and all-racemic α-tocopherol might differ in their effects on
health outcomes, Ranard and Erdman reviewed studies about these two forms of vitamin E.[1] They
concluded from the published studies that α-tocopherol might be only of benefit to some restricted
populations.[1, p.149] However, they did not fully discuss the evidence indicating that vitamin E
supplementation may also be harmful for certain population groups. In our analyses of the AlphaTocopherol, Beta-Carotene (ATBC) Study of Finnish male smokers, we found that vitamin E (dl-αtocopheryl acetate) had no effects for the majority of subjects. However, vitamin E was beneficial for
certain categories of participants and harmful for others.
There was significant variation in the effects of vitamin E supplementation on the incidence of the
common cold, which depended on the age and level of smoking.[2] For example, in participants aged
≥72 years, vitamin E decreased the risk of colds by 29% (95% CI 9-46%) for participants who smoked
<15 cigarettes per day, but increased the risk of colds by 42% (95% CI 18-70%) in those participants
who smoked ≥15 cigarettes a day.[2] These confidence intervals are incompatible. Harm from vitamin
E supplementation was also reported by Graat et al.[3] in their study on respiratory infections in the
elderly, yet that trial was not mentioned by Ranard and Erdman.[1]
The effect of vitamin E on the incidence of pneumonia was also found to be heterogeneous in the
ATBC Study. The age of smoking initiation and the level of current smoking modified the effect of the
vitamin.[4] Subsequent analyses provided even stronger evidence that the effect of vitamin E on
pneumonia risk was heterogeneous; some participants benefited from the vitamin, some were adversely
affected, whereas the majority of participants had no demonstrable effects.[5,6] The effect of vitamin E
ranged from a 69% (95% CI 43-83%) decrease in pneumonia risk to a 210% (95% CI 40-560%)
increase in risk.[6] The effect of vitamin E supplementation on tuberculosis risk was also
heterogeneous.[7]
Because the effects of vitamin E on respiratory infections appeared to be heterogeneous, we examined
whether its effects on total mortality might also be heterogeneous. The effects of vitamin E were
modified by age and dietary vitamin C intake.[8] Among ATBC participants with a vitamin C intake
above the median, vitamin E increased mortality by 19% (95% CI 5-35%) among those aged 50–62
years, but decreased mortality by 41% (95% CI: 21-56%) among those aged 66–69 years. Vitamin E
had no effect on participants who had vitamin C intake below the median.[8] Consistently with the
benefits for the older males, vitamin E increased their life-span.[9]
The numerical estimates of vitamin E effect described above are not as important as the strong
evidence of heterogeneity between certain population groups. It seems plausible that the biochemical
mechanisms that cause harm and benefit may be different. Therefore, the ratio of efficacy of different
vitamin E forms may vary accordingly. In addition, the mechanisms that explain the effects on different
specific health outcome may also vary, leading to further possible variation in the ratio of efficacy of
different vitamin E forms. At this stage it does not seem feasible to search for a universal ratio of
efficacy of RRR α-tocopherol vs. all-racemic α-tocopherol.[1] Instead, it would seem more useful first
to characterize definitively the population groups for which vitamin E supplementation may be
beneficial and only thereafter compare the efficacy of different vitamin E forms in those groups.
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