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Research question
Does supplementation with vitamin E increase risk 
of death?

Type of article and design
Meta-analysis.

Relevance to family physicians
Vitamin E is a commonly used supplement. Patients 
using vitamin E supplements hope to obtain bene-
fi t for many common and serious conditions, such 
as cardiovascular disease, prostate cancer, and 
Alzheimer disease. Vitamin E is one of the few 
complementary agents with evidence of effi  cacy for 
certain conditions.1 Th e proposed action of vitamin 
E is through its antioxidant eff ects, which protect 
the brain and heart from oxidative stress. Evidence 
from both laboratory studies and epidemiologic 
data has promoted use of this supplement.

Laboratory research has suggested that oxidative 
chemical events are the cause of such conditions 
as cardiovascular disease, dementia, cancer, and 
chronic lung disease.2-4 Th is research is supported 
by epidemiologic and cross-sectional population 

studies that compare those using high doses of vita-
min E with those using low doses and reveal lower 
rates of specifi c diseases in high-dose users.2,5

Approximately 22% of adults use vitamin E, usu-
ally in the form of alpha-tocopherol, at 400 IU 
daily.6 Despite its widespread use, no strong evi-
dence supports its beneficial effect on any con-
dition. Th is disconnection between evidence and 
the widespread use of vitamin E might be because 
many patients and physicians strongly believe that 
vitamin E has few, if any, known side eff ects. People 
think, “It won’t hurt and might help, so why not 
take it?”2

Publication of this meta-analysis and similar 
studies implicating complementary products in an 
increased risk of death will likely result in patients 
visiting their health care providers for assistance in 
interpreting this new information.

Overview of study and outcomes
Th is study used standard meta-analysis methods 
to search for articles meeting the following crite-
ria: the study was randomized; vitamin E was used 
either alone or in combination with other supple-
ments; duration of use was at least 1 year; and the 
trial had at least 10 deaths. Of 36 studies abstracted 
by three independent researchers, 19 qualified 
for review. This meta-analysis assessed 135 967 
patients aged 47 to 84 years. One trial included 
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only men and another trial included only women; 
these two trials were assessed separately during 
analysis. Follow up ranged from 1.4 to 8.2 years; 
median dose of vitamin E was 400 IU/d (16.5 to 
2000 IU/d).

Results
There was no difference in all-cause mortality 
among patients taking vitamin E supplements in 
general, but when 11 trials with “high doses” were 
analyzed, the risk ratio for supplementation was 
1.04. High-dose administration was defined as 
> 400 IU/d. Th e all-cause mortality risk diff erence 
was 39/10 000 people (95% confi dence interval 3 to 
74, P = .035). In dose-response analysis, mortality 
increased with doses >150 IU/d. A non-signifi cant 
decrease in mortality was associated with doses 
<150 IU/d. Factors that could have confounded 
results, such as sex, age, and follow up, did not 
aff ect the conclusions. No one study dominated the 
fi ndings when analysis was done removing results 
from each of the individual trials in turn.

Analysis of methodology
Various authors list criteria for appraising meta-
analyses. Five criteria are commonly cited. First, is 
the design appropriate? Th is study used only ran-
domized controlled trials and was fortunate to fi nd 
several large, well performed multicentre trials.

Second, was the search strategy comprehen-
sive? Th e authors explain that they did an in-depth 
search using clearly stated methods. Th is included 
contacting investigators of the 
primary studies for information 
not available in published reports 
and including all relevant trials.

Th ird, were important outcomes 
specifi ed? All-cause mortality was 
the specified outcome and is the 
most reliably measured health out-
come. Specific determinants of 
outcome, such as dose, were also 
collected. Positive results, such as 
a non-statistical trend to benefit 

for doses below 150 IU/d, could be determined. In 
addition, secondary guides to validity, such as tem-
poral relationships and a dose gradient, were also 
demonstrated. Both the linear and quadratic com-
ponents of the dose-response gradients were statis-
tically signifi cant.

Fourth, is data collection appropriate? Th e search 
strategy was well stated, but specifi c quality criteria 
were not applied to the primary studies. Assessing 
their individual validity is thus diffi  cult, yet a review 
of primary studies meeting the inclusion criteria 
shows they are high-quality studies. In addition, a 
sensitivity analysis was done that showed that no 
one study aff ected the fi nal results if it was removed 
from the analysis.

Finally, was it reasonable to combine the results? 
A potential weakness of this meta-analysis could be 
that results of trials on heterogeneous populations 
(patients with Alzheimer disease, Parkinson disease, 
and cancer) were combined. Th e eff ect of vitamin 
E, however, was similar from study to study (test 
of heterogeneity was negative). Therefore, pool-
ing of results is reasonable and including hetero-
geneous studies strengthens the generalizability of 
the results.

Application to clinical practice
How sure are we that vitamin E increases the 
chance of death? Should we be telling tens of mil-
lions of our patients to stop taking their medi-
cations? Th e issue is diffi  cult for physicians who 
would like to see patients involved in their own 

care and to be perceived as open 
to alternative comprehensive 
care. Telling a patient who fears 
Alzheimer disease to discontinue 
a drug that might prevent it based 
on a relatively complex methodol-
ogy, such as a meta-analysis, can 
be daunting.

To make this decision, we have 
to ask how great the risk to patients 
is and what the adverse conse-
quences of reducing or eliminating 
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the harmful medications are. Th e authors of this 
trial demonstrated a statistically signifi cant excess 
in all-cause mortality of 39 per 10 000 people when 
patients took high doses (>400 IU/d) of vitamin E 
(confi dence interval did not cross unity). Th ough 
this risk seems small, given the outcome and the 
number of patients potentially taking the product, 
a reasonable health policy would be to recommend 
against use of high-dose vitamin E.

Th is recommendation must be balanced against 
the likely benefi ts to individual patients who could 
be at high risk of specifi c diseases, such as pros-
tate cancer, where the risk of death from the dis-
ease might be much higher than risks from other 
causes. Findings of this study are consistent with 
those of other studies7-9; they suggest that anti-
oxidants are more harmful than benefi cial. In fact, 
vitamin E might displace other fat-soluble antioxi-
dants resulting in an increase in oxidative damage. 
Our message to our patients should be based on 
the evidence, which points to harm as opposed to 
benefi t.

Bottom line
• Vitamin E supplementation at doses above 

400 IU/d is associated with a small increase in all-
cause mortality.

• Patients taking high doses of vitamin E should 
be counseled to discontinue or reduce their 
medication. 
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Points saillants
• Un supplément de vitamine E à des doses dépas-

sant 400 UI/j est associé à une faible hausse de 
la mortalité, toutes causes confondues.

• On devrait conseiller aux patients qui pren-
nent de la vitamine E à doses élevées de cesser 
ou de réduire cette médication.
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