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Sirs, the European Commission
Scientific Committee on Food
(SCF) has recently published its
opinion on the tolerable upper in-
take level (UL) of vitamin E. The
UL was established as 270 mg/d for
adults, rounded to 300 mg/d. Based
on the rationale used by the SCF in
their report [13] we feel that this
decision is unjustified

SCF derivation of a UL

The derivation of the UL by the
SCF is exclusively based on the
study by Meydani etal. [10] who
did not observe any adverse effects
after supplementation with up to
800 IU (540 mg tocopherol equiva-
lents (TE))/day for 4 months. How-
ever, this study was performed on
elderly subjects (and thus is not a
representation of the general popu-
lation) and had relatively low sub-
ject numbers (n=17-19). The SCF
decided that the critical effect for
deriving an UL for vitamin E was
on blood clotting. Although in-
creased clotting times have been
demonstrated during vitamin E
supplementation, it has been

claimed that this phenomenon only
occurs in individuals who have a
low vitamin K status. There is a
lack of knowledge as to the impact
of vitamin E supplementation on
clotting times in a general popula-
tion. Hence, using clotting times as
their critical effect is in itself
flawed. The SCF used a No Obser-
vable Adverse Effect Level
(NOAEL) of 540 mg, based on the
Meydani study. However, this was
actually the highest dose tested in
the study; therefore, a true NOAEL
was not established. The SCF
applies an uncertainty factor of 2
on this NOAEL for inter-individual
differences in sensitivity and, thus,
establishes a UL of 270 (300
rounded) mg TE/day. The UK Food
Standards Agency (FSA) Expert
Group on Vitamins and Minerals
has also recently established a UL
for vitamin E [4]. Their report cites
the same studies as the SCE how-
ever combines a number of other
studies to establish a NOAEL of
540-970 mg TE/d. The FSA used an
uncertainty factor of 1 because the
authors conclude from the Gillilan
[3], Meydani [10] and Stephens
[14] studies that “8001U/d supple-
mental VE would not result in any
adverse effects and, taking the
three studies together, no further
uncertainty factors are necessary.”
Since there are several other
studies - even quoted by the SCF -
in which similar or higher supple-
mental vitamin E doses have been
used, the derivation of the UL by
the SCF based on a single study
[10] and ignoring other scientific
literature is arbitrary and unjusti-

fied.

Additional studies pointing
to a higher UL

Gillilan etal. [5] did not observe
any deleterious side effects in 48
angina pectoris patients who
completed a double-blind

crossover study of two 6-month
treatment periods with vitamin E
(1322 mg TE/day) and placebo. In
particular - as mentioned in the
SCF Opinion -, they did not find
any adverse effects on prothrombin
time, blood counts and blood
chemistry in this relatively high-
risk group.

In addition, a study by Bieren-
baum etal. [2] in 25 diabetic sub-
jects with 1346 mg TE/day also
did not reveal any adverse effects
by chemical analysis or blood
coagulation.

In a study by Anderson etal. [1]
with a daily dosage of 2592 mg
TE/day over up to 9 weeks, lower
gastrointestinal symptoms (severe
cramps in 1 patient, diarrhoea in 3
patients) “appeared to be related to
the ingestion of large doses of vita-
min E”. Thus, this dosage might be
considered as a LOAEL in humans.
Other adverse effects were not re-
ported with this high dose.

Sano etal. [12] reported a study
in which 170 Alzheimer’s disease
patients received vitamin E
(1820 mg TE/day) for 2 years. The
authors conclude: “Overall, there
were no statistically significant
differences among the groups in
adverse-event categories after
adjustment for multiple compa-
risons.”

In a placebo-controlled
crossover trial (each treatment
period 4 months), Bursell etal. [3]
administered 1200 mg TE/day to 36
type 1 diabetics and 9 nondiabetic
subjects. The authors reported 5
mild adverse events in each
(placebo and treatment) group.
Standard clinical laboratory results
showed that vitamin E treatment
had no significant effect.

Of particular interest are the
results of a double-blind study
by Kim and White [7] who
analysed the prothrombin time
(international normalised ratio,
INR) in a group of patients on



chronic warfarin therapy. The
authors point out that “not 1 of the
13 patients who took vitamin E at a
dose of 800 or 1200 IU/day for 1
month had an INR increase that
required a change in the warfarin
dose. They conclude “that if a pa-
tient receiving chronic warfarin
therapy takes vitamin E in a dose
as high as 1200 IU/day for 1 month,
the likelihood of seeing a clinically
meaningful change in the ... INR is
negligible”.

The FSA Expert Group on
Vitamin and Minerals quotes the
results of the CHAOS trial by
Stephens etal. [14] with 2002 pa-
tients with atherosclerosis and who
had experienced one heart attack
before being admitted to the study
group (1035 patients were treated
with vitamin E (VE), with a median
follow-up time of 510 days), as sup-
port for its recommendation of a
safe upper limit of 540 mg TE/day.
The report also cites recent large
scale clinical trials with VE supple-
mentation, none of which have
reported any adverse effects or
toxicity with VE even after supple-
mentation for a number of years at
intakes which are higher than the
UL decided by the SCE For exam-
ple, the Heart Protection Study [6]
used 20536 high-risk adults ran-
domised to either an antioxidant
cocktail (containing 600 mg VE) or
placebo per day for 5 years. The
Primary Prevention Project [11]
used 4495 high-risk subjects ran-
domised to either synthetic VE
(300 mg/d) or aspirin for a mean of
3.6 years in a 2 x 2 factorial design.
The Heart Outcomes Prevention
Evaluation Study [15] used 9541
high risk subjects randomised to
either 400 mg/d VE, placebo or an
ACE inhibitor for 4-6 years in a 2 x
2 factorial design.

Haemorrhagic stroke

In the alpha-tocopherol beta-
carotene (ATBC) study [8] with a
daily supplementation of 37 mg
TE/day for 5-8 years in male smok-
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ers, an increased risk of subarach-
noid haemorrhagic and a de-
creased risk of cerebral infarction
were observed. However, the au-
thors conclude that “the overall net
effects of either supplementation
on the incidence and mortality
from stroke were nonsignificant”.
In a more detailed analysis of the
data, Leppild etal. [9] reported that
these effect were restricted to
hypertensive men, but that no
effect on stroke was observed
among normotensive men. The
actual numbers of subjects who
suffered from haemorrhagic stroke
in the original ATBC study was
remarkably low (7.8 per 10000
deaths with VE supplementation
versus 5.2 per 10000 deaths without
VE supplementation); thus, this
may have been a chance finding
which is given more credence given
that this effect has not been found
in any other clinical trial.

Conclusions

Based on the totality of the avai-
lable evidence, a vitamin E UL of
800-1200 I'U/day or 540-800 mg of
tocopherol equivalents/day is
considered appropriate. Since no
adverse effects have been found
with this dosage in various studies
of good quality and of sufficient
length of observation period with
individuals who were considered to
be at relatively high risk, applica-
tion of an uncertainty factor is not
justified. Furthermore and impor-
tantly, adverse effects of vitamin E
have not been confirmed in pa-
tients at risk for impairment of
blood coagulation. It is therefore
concluded that the UL of 270 mg/d
recommended by the SCF should
be reconsidered in view of the
present knowledge.

References

1. Anderson TW,Reid DBW (1974) A dou-
ble-blind trial of vitamin E in angina
pectoris. Am J Clin Nutr 27:1174-1178

10.

11.

12.

13.

14.

15.

Bierenbaum ML, etal. (1985) The effect
of supplemental vitamin E on serum
parameters in diabetics, postcoronary
and normal subjects. Nutr Res Int 31:
1171-1180

Bursell SE, etal. (1999) High-dose vita-
min E supplementation normalizes
retinal blood flow and creatinine clear-
ance in patients with type 1 diabetes.
Diabetes Care 22:1245-1251

FSA (Food Standards Agency) (2003)
Expert Group on Vitamins and Mine-
rals. Risk assessment of vitamin E, pp
145-154

Gillilan RE, etal. (1977) Quantitative
evaluation of vitamin E in the treatment
of angina pectoris. Am Heart ] 93:
444-449

Heart Protection Study Collaborative
Group (2002) MRC/BHF Heart protec-
tion study of antioxidant vitamin
supplementation in 20.536 high-risk
individuals: a randomised placebo-
controlled trial. Lancet 360:23-32

Kim JM, White RH (1996) Effect of vit-
amin E on the anticoagulant response
to warfarin. Am ] Cardiol 77:545-546
Leppéld JM, etal. (2000a) Controlled
trial of a-tocopherol and b-carotene
supplements on stroke incidence and
mortality in male smokers. Arterioscler
Thromb Vasc Biol 20:230-235

Leppéla JM, et al. (2000b) Vitamin E and
beta carotene supplementation in high
risk for stroke. A subgroup analysis of
the Alpha-Tocopherol, Beta-Carotene
Cancer Prevention Study. Arch Neurol
57:1503-1509

Meydani SN, et al. (1998) Assessment of
the safety of supplementation with dif-
ferent amounts of vitamin E in healthy
older adults. Am ] Clin Nutr 68:311-318
Primary Prevention Project (2001)
Low-dose aspirin and vitamin E in peo-
ple at cardiovascular risk: a randomised
trial in general practice. Lancet 357:
89-95

Sano M, etal.(1997) A controlled trial of
selegiline, alpha-tocopherol, or both as
treatment for Alzheimer’s disease. The
Alzheimer’s Disease Cooperative Study.
N Engl ] Med 336:1216-1222

SCF (Scientific Committee on Food)
(2003) Opinion of the Scientific Com-
mittee on Food on the Tolerable Upper
Intake Level of Vitamin E

Stephens NG, etal. (1996) Randomized
controlled trial of vitamin E in patients
with coronary disease: Cambridge
Heart Antioxidant Study (CHAOS).
Lancet 347:781-786

Yusef S, etal. (2000) Vitamin E supple-
mentation and cardiovascular events in
high-risk patients. The Heart Outcomes
prevention Evaluation Study Investiga-
tors. N Engl ] Med 342:154-160



62

A.Azzi

Institute of Biochemistry
and Molecular Biology
University of Bern

Bern, Switzerland

R. Brigelius-Flohé
German Institute of Human Nutrition
Bergholz-Rehbriicke, Germany

European Journal of Nutrition (2005) Vol. 44, Number 1
© Steinkopff Verlag 2005

E. Kelly

School of Health & Life Sciences
King’s College London

London, UK

J. K. Lodge ()

School of Biomedical

and Molecular Sciences
University of Surrey

Guildford, Surrey, GU2 7XH, UK
Tel./Fax: +44-1483/879702
E-Mail: j.lodge@surrey.ac.uk

N. Ozer
Marmara University
Haydarpasa-Istanbul, Turkey

L. Packer

Dept. of Molecular Pharmacology
and Toxicology

University of Southern California
Los Angeles (CA), USA

H. Sies

Institut fiir Biochemie

und Molekularbiologie
Heinrich-Heine-Universitit
Diisseldorf, Germany



