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VITAMIN E
Also Known As:

 

Acétate d'Alpha Tocophérol, Acétate d'Alpha Tocophéryl, Acétate de D-Alpha-
Tocophéryl, Acétate de DL-Alpha-Tocophéryl, Acétate de Tocophérol, Acétate de
Tocophéryl, Acétate de Vitamine E, All-Rac-Alpha-Tocophérol, All Rac-Alpha-
Tocopherol, Alpha-Tocophérol, Alpha Tocopherol Acetate, Alpha Tocopheryl
Acetate, Alpha Tocotriénol, Bêta-Tocotriénol, Bêta-Tocophérol, Concentré de
Tocotriénol, D-Alpha Tocopherol, D-Alpha Tocophérol, D-Alpha Tocopheryl
Acetate,D-Alpha-Tocopherol, D-Alpha-Tocophérol, D-Alpha-Tocopheryl, D-Alpha-
Tocopheryl Acetate, D-Alpha Tocopheryl Acetate, D-Alpha-Tocophéryl, D-Alpha-
Tocopheryl Acid Succinate, D-Alpha-Tocopheryl Succinate, D-Alpha Tocotrienol,
D-Alpha Tocotriénol, DL-Alpha-Tocopherol, DL-Alpha-Tocopheryl, DL-Alpha-
Tocopheryl Acetate, D-Tocopherol, D-Tocopheryl Acetate, DL-Tocopherol, D-Beta-
Tocopherol, D-Bêta-Tocophérol, D-Delta-Tocopherol, D-Delta-Tocophérol, Delta-
Tocotriénol, Delta-Tocophérol, D-Gamma-Tocopherol, D-Gamma Tocotrienol, D-
Gamma-Tocotriénol, D-Gamma-Tocophérol, DL-Alpha-Tocophérol, DL-Alpha-
Tocophéryl, DL-Tocophérol, D-Tocophérol, Fat-Soluble Vitamin, Gamma-
Tocotriénol, Gamma-Tocophérol, Mixed Tocopherols, Mixed Tocotrienols, Palm
Tocotrienols, Rice Tocotrienols, RRR-Alpha-Tocopherol, RRR-Alpha-Tocophérol,
Succinate Acide de D-Alpha-Tocophéryl, Succinate Acide de Tocophéryl, Succinate
de D-Alpha-Tocophéryl, Succinate de Tocophéryl, Succinate de Vitamine E,
Tocopherol, Tocopherol Acetate, Tocophérols Mixtes, Tocopheryl Acetate,
Tocopheryl Acid Succinate, Tocopheryl Succinate, Tocotrienol,Tocotriénol,
Tocotrienol Concentrate, Tocotriénols, Tocotrienols, Tocotriénols de Palme,
Tocotriénols de Riz, Tocotriénols Mixtes, Vitamin E Acetate, Vitamin E Succinate,
Vitamina E, Vitamine E, Vitamine Liposoluble, Vitamine Soluble dans les Graisses.
CAUTION: See separate listing for Tocotrienols.

Scientific Name:

 
Alpha-tocopherol, Alpha tocotrienol, Beta-tocopherol, Beta tocotrienol, Delta-
tocopherol, Delta tocotrienol, Gamma-tocopherol, Gamma tocotrienol.

People Use This For:

Orally, vitamin E is used for replacement therapy in vitamin E deficiency, treating
and preventing cardiovascular disease, including slowing atherogenesis and
preventing heart attacks. It is used orally for angina, thrombophlebitis, intermittent
claudication, hypertension, and preventing ischemia-reperfusion injury after
coronary artery bypass surgery. Vitamin E is also used orally for treating diabetes
and its complications, and benign prostatic hyperplasia (BPH). Vitamin E is used
orally for preventing cancer, particularly lung and oral cancer in smokers; colorectal



2017. 1. 30. 오후 5)01Natural Medicines Comprehensive Database

2/26페이지http://naturaldatabase.therapeuticresearch.com/nd/PrintVersion.aspx?cs=&s=ND

 

cancer and polyps; and gastric, prostate, and pancreatic cancer. Vitamin E is used
orally for Alzheimer's disease and other dementias, Parkinson's disease, night
cramps, restless leg syndrome, and as an adjunct in the treatment of epilepsy.
Vitamin E is also used orally for preventing pre-eclampsia in high-risk women, for
improving physical endurance, increasing energy, preventing allergies, for asthma
and respiratory infections, swine flu, for protecting against negative effects of air
pollution, preventing aging, preventing cataracts, and improving healing after
photoreactive keratectomy. It is also used orally for inflammatory skin disorders,
aging skin, sunburns, cystic fibrosis, oral leukoplakia, premenstrual syndrome
(PMS), depression, dysmenorrhea, habitual abortion, menopausal syndrome, hot
flashes associated with breast cancer, infertility, impotence, chronic fatigue
syndrome (CFS), chronic cystic mastitis, mammary dysplasia, peptic ulcers,
inflammatory bowel disease (IBD), porphyria, tardive dyskinesia, neuromuscular
disorders, Huntington's disease, chronic progressive hereditary chorea, and myotonic
dystrophy. Additionally, vitamin E is used orally for preventing vitamin E deficiency
in people with malabsorption syndromes or abetalipoproteinemia, treating hemolytic
anemia caused by vitamin E deficiency in premature neonates, preventing
retinopathy of prematurity, preventing bronchopulmonary dysplasia secondary to
oxygen therapy in neonates, and preventing intraventricular hemorrhage in
premature neonates. Vitamin E is used orally for correcting erythrocyte membrane
abnormalities in people with beta-thalassemia, for hereditary spherocytosis, glucose-
6-phosphate dehydrogenase deficiency or sickle-cell anemia, treating anemia in
conjunction with erythropoietin in people on dialysis, reducing doxorubicin-induced
hair loss, reducing amiodarone-induced pulmonary toxicity, and for radiation-
induced fibrosis. Vitamin E is also used orally to treat retinitis pigmentosa,
osteoarthritis, nonalcoholic steatohepatitis in children, reduce muscle damage after
exercise, and improve muscle strength.
Topically, vitamin E is used for dermatitis, aging skin, granuloma annulare, and
protecting against skin ulceration caused by extravasation of chemotherapy drugs.

Safety:

LIKELY SAFE ...when used orally or topically and appropriately. Vitamin E is
generally considered safe, even at doses exceeding the recommended dietary
allowance (RDA); however, adverse effects are more likely to occur with higher
doses. The tolerable upper intake level (UL) in healthy people is 1000 mg/day,
equivalent to 1100 IU of synthetic vitamin E or 1500 IU of natural vitamin E (4668,
4681, 4713, 4714, 4844). Advise non-healthy patients not to take doses of 400 IU/day or
higher. There is concern that these patients who take doses of 400 IU/day or more
might have an increased risk of adverse outcomes and increased mortality from all
causes (12212, 13036, 15305, 16709, 83339). This risk might increase as higher doses are used
(12212). 
POSSIBLY UNSAFE ...when used orally in high doses. Repeated doses exceeding
the tolerable upper intake level (UL) of 1000 mg/day is associated with significant
side effects in otherwise healthy people (4844). There is also concern that non-healthy
people who take vitamin E in doses of 400 IU/day or more might have an increased
risk of adverse outcomes and increased mortality from all causes (12212, 13036, 15305,
16709). This risk might increase as higher doses are used (12212). Advise non-healthy
patients not to take vitamin E in doses of 400 IU/day or higher. ...when used
intravenously in large doses. Large repeated intravenous doses of all-rac-alpha-
tocopherol (synthetic vitamin E) were associated with decreased activity of clotting
factors and bleeding in one report (3074). 
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CHILDREN: LIKELY SAFE ...when used orally and appropriately. The UL is as
follows in healthy children: 200 mg in children aged 1-3 years, 300 mg in children
aged 4-8 years, 600 mg in children aged 9-13 years, and 800 mg in children aged 14-
18 years. A UL for infants up to 12 months has not been established (23388).
POSSIBLY UNSAFE ...when alpha-tocopherol is used intravenously in large doses
in premature infants. Large intravenous doses of vitamin E are associated with an
increased risk of necrotizing enterocolitis and sepsis in this population (85062, 85083). 
PREGNANCY: POSSIBLY SAFE ...when used orally and appropriately. Taking
vitamin E in amounts that do not exceed the recommended dietary allowance (RDA)
are considered safe; however, maternal supplementation is not generally
recommended unless dietary vitamin E falls below the RDA (4260). No adverse effects
were reported with oral intake of 400 IU per day starting at weeks 18-22 of
pregnancy in women at high risk for pre-eclampsia (3236), or with 600-900 IU daily
during the last two months of pregnancy (4260). However, some preliminary evidence
suggests that taking vitamin E supplements might be harmful when taken in early
pregnancy. A case-control study found that taking a vitamin E supplement during the
first 8 weeks of pregnancy is associated with a 1.7-9-fold increase in congenital
heart defects (16823). However, the exact amount of vitamin E consumed by pregnant
women in this study is not known. Until more is known advise pregnant women to
avoid taking a vitamin E supplement in early pregnancy unless needed for an
appropriate medical indication. 
LACTATION: LIKELY SAFE ...when used orally in amounts that do not exceed
the recommended dietary allowance (RDA) (4844). There is insufficient reliable
information available about the safety of vitamin E supplementation in amounts
greater than the RDA while nursing.

Effectiveness:

EFFECTIVE
Ataxia associated with vitamin E deficiency (AVED). This genetic disorder occurs
when the gene that produces alpha-tocopherol transfer protein (alpha-TTP) is
defective. This causes severe vitamin E deficiency. Symptoms such as cerebellar
ataxia, dysarthria, absence of deep tendon reflexes, and sensory loss usually appear
between 4 and 18 years of age. Vitamin E supplements are used in the treatment of
AVED (13498). 
Vitamin E deficiency. Taking vitamin E orally is effective for preventing and
treating vitamin E deficiency (4844). However, vitamin E deficiency is rare in humans.
It most commonly occurs in people with malabsorption disorders such as
abetalipoproteinemia; cystic fibrosis; gastrectomy; hepatitic-biliary tract disease
including chronic cholestasis, hepatic cirrhosis, biliary atresia, and obstructive
jaundice; in infants receiving formula with insufficient vitamin E; intestinal diseases
including celiac and tropical sprue; and regional enteritis (4844).
POSSIBLY EFFECTIVE
Alzheimer's disease. There is some clinical research showing that all-rac-alpha-
tocopherol (synthetic vitamin E) 2000 IU per day is similar to selegiline (Eldepryl),
and superior to placebo, for slowing cognitive function decline in patients with
moderately severe Alzheimer's disease. However, there does not appear to be an
additive effect when vitamin E is used in combination with selegiline (Eldepryl)
(4635). Additionally, in patients with mild-to-moderate Alzheimer's disease, all-rac-
alpha-tocopherol 2000 IU per day has been shown to slow functional decline,
reducing the annual rate of decline in activities of daily living by 19% compared to
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placebo. This translates to a delay in disease progression of 6.2 months. This is
comparable to the effect of acetylcholinesterase inhibitors (e.g., rivastigmine) in this
population. Interestingly, the combination of vitamin E and memantine (Namenda)
20 mg per day was not superior to placebo in this population. Researchers speculate
that an interaction between vitamin E and memantine may be to blame for the lack
of effectiveness with this combination; however, no studies to date have examined
this potential interaction (19060). Retrospective data also suggest that long-term
combination therapy with donepezil (Aricept) 5 mg and vitamin E 1000 IU per day
may help slow cognitive decline in patients with Alzheimer's disease (11472).
However, vitamin E does not seem to slow progression from mild cognitive
impairment to a diagnosis of probable Alzheimer's disease. Patients with mild
cognitive impairment who take vitamin E 2000 IU daily for 3 years progress to
Alzheimer's disease at the same rate as those who take placebo (13060). High vitamin
E intake in elderly people from dietary and supplemental sources also does not seem
to reduce the risk of developing Alzheimer's disease (13165). 
Anemia. Two small studies in adults and children on chronic hemodialysis have
shown improved response to erythropoietin with vitamin E supplementation (4640,
4647). In one study, children given vitamin E 15 mg/kg in combination with
erythropoietin had significantly increased hemoglobin (Hgb) and hematocrit (Hct)
levels after 2 weeks of combination treatment compared to eight and five weeks in
patients without combination treatment (4640). In the other study of adults, concurrent
supplementation with vitamin E 500 mg daily allowed dose reductions of
erythropoietin from an average of 93 U/kg/week to 74 U/kg/week with the same
results on Hgb levels (4647). However, vitamin E 50 IU daily does not appear to
increase the response of preterm infants to erythropoietin and iron in anemia of
prematurity (10362).
Beta-thalassemia. Taking vitamin E orally seems to be effective for correcting
erythrocyte membrane abnormalities in children with beta-thalassemia and low
vitamin E plasma concentrations (4642).
Bladder cancer. Taking vitamin E 200 IU orally for greater than 10 years seems to
be associated with a reduced risk of bladder cancer mortality (9839).
Chemotherapy extravasation. Applying vitamin E topically, in combination with
dimethylsulfoxide (DMSO), seems to be effective for treating chemotherapy
extravasation (4668).
Cisplatin-induced neurotoxicity. Alpha-tocopherol 300-600 mg daily administered
before chemotherapy, and continued for 3 months after the completion of treatment,
seems to reduce the incidence of peripheral neurotoxicity by 55% to 69% without
affecting cisplatin efficacy (10366, 85117).
Dementia. A longitudinal cohort study of 3,385 elderly men aged 71 to 93 years
found that men who consumed supplemental vitamin E and vitamin C had a
decreased risk of developing vascular and mixed or other dementias;.
howeverHowever, there was no protective effect for Alzheimer's dementia. This
study did not distinguish between different forms of vitamin E (4636).
Dysmenorrhea. Taking vitamin E 200 IU twice daily or 500 IU daily starting 2 days
before menstruation and continuing through the first 3 days of bleeding seems to
reduce menstrual pain severity and duration and decrease blood loss in teenaged
girls with primary dysmenorrhea (10361, 14432).
Dyspraxia. Taking vitamin E orally, in combination with evening primrose oil,
thyme oil, and fish oils seems to improve movement disorders in children with
dyspraxia (5708).
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Glomerulosclerosis. There is some evidence that vitamin E taken orally might
reduce proteinuria in children with focal segmental glomerulosclerosis who are
refractory to standard medical management (4675).
Glucose-6-phosphate dehydrogenase (G6PD) deficiency. There is renewed
interest in vitamin E taken orally for G6PD deficiency (4685). In two open studies,
vitamin E 800 IU alone or in combination with selenium reduced hemolysis and
reticulocytosis and increased red blood cell (RBC) half-life and vitamin E levels in
patients with G6PD deficiency (4682, 4683). In one study, vitamin E plus selenium 25
mcg daily offered significantly more improvement compared to vitamin E alone
(4683). These findings are contrary to an earlier study that found no effect with
vitamin E at 2000-2400 IU per day (4684).
Granuloma annulare. Topical vitamin E seems to clear granuloma annulare lesions
within one to three weeks (4681).
Huntington's disease. RRR-alpha-tocopherol (natural vitamin E) can significantly
improve symptoms in patients with early Huntington's disease, but this benefit is not
seen in patients with more advanced disease (4686).
Infertility. In one study, males with asthenospermia or oligoasthenospermia,
receiving oral vitamin E supplementation, achieved impregnation at a rate of 21%
compared to none for similar patients receiving placebo (4695). In another study,
males enrolled in an in vitro fertilization program who had previously had low
fertilization rates were treated with oral vitamin E for three months. Fertilization
rates increased significantly from 19% to 29% after one month of treatment (3583). In
a crossover trial, males found to have elevated reactive oxygen species in their
semen, which might be associated with infertility, were treated with oral vitamin E.
After treatment, in vitro sperm binding to the zona pellucida was significantly
increased (4693). Interestingly, high-dose vitamin E in combination with vitamin C
does not seem to offer any benefit to sperm functionality (4696). Vitamin E plus
selenium seems to improve sperm functionality, but does not improve fertilization
rates (3585). Although vitamin E preparations used alone appear to offer some benefit
in men with asthenospermia or oxidative damage to sperm, combining vitamin E
with vitamin C or selenium does not appear to be beneficial. Studies have not
differentiated between different forms of vitamin E.
Intracranial hemorrhage. Taking vitamin E orally seems to be effective for
treating intracranial hemorrhage in premature neonates (4655, 85074).
Intraventricular hemorrhage. Taking vitamin E orally seems to be effective for
treating intraventricular hemorrhage in premature neonates (4656).
Nitrate tolerance. There is some evidence that vitamin E 300-600 mg/day can help
prevent nitrate tolerance (4705, 11543). Nitrate tolerance might involve increased
vascular superoxide anion production, and antioxidants may help prevent this (4705).
Nonalcoholic steatohepatitis (NASH). In adults with NASH, taking vitamin E 800
IU daily for 24 months significantly improves liver enzymes, hepatic steatosis, and
lobular inflammation (17517, 85215). Other research also shows that taking vitamin E in
combination with vitamin C might improve hepatic fibrosis in patients with NASH.
However, it does not seem to affect inflammation (14005).
Taking vitamin E 400-1200 IU in children with NASH also seems to improve liver
enzyme levels after 4-10 months of treatment (89). 
Parkinson's disease. Preliminary evidence suggests that dietary vitamin E intake
might be associated with a decreased occurrence of Parkinson's disease (4712).
However, taking all-rac-alpha-tocopherol (synthetic vitamin E) 2000 IU supplements
daily does not seem to have any benefit for patients who have Parkinson's disease
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(4709, 4710, 4711, 85318).
Photoreactive keratectomy. High dose (50,000-75,000 units) vitamin A in the form
of retinol palmitate taken orally with 230 mg vitamin E (alpha-tocopheryl nicotinate)
daily seems to accelerate re-epithelialization, reduce haze formation, and improve
visual acuity in patients undergoing laser surgery for myopia (348).
Premenstrual syndrome (PMS). Taking vitamin E orally seems to reduce
symptoms of anxiety, craving, and depression in patients with PMS (4719, 4720).
Physical performance. Population research suggests that increasing intake of
dietary vitamin E is associated with increased physical performance and muscle
strength in elderly people (14006).
Radiation-induced fibrosis. Taking vitamin E 1000 IU orally with pentoxifylline
800 mg daily seems to reverse radiation-induced fibrosis (4672, 4673). Regression of
radiation-induced fibrosis becomes significant after three months of treatment and
continues to improve thereafter. After 12 months of treatment, mean surface area of
fibrosis can decrease by 66% (4672). However, vitamin E alone does not seem to be
effective (10363).
Retinopathy of prematurity. Taking vitamin E orally seems to be effective for
treating retinopathy of prematurity in premature neonates (10).
Rheumatoid arthritis (RA). Vitamin E taken orally in conjunction with standard
therapy is superior to standard therapy alone for reducing pain, but not inflammation
in patients with RA (4723).
Sunburn. High dose oral RRR-alpha-tocopherol (natural vitamin E) in combination
with vitamin C protected against skin inflammation after exposure to ultraviolet
(UV) radiation in two small, double-blind, placebo-controlled studies (4715, 4716).
Alpha-tocopherol acetate 400 IU alone does not seem to offer this benefit (4715). In
one study, topically applied vitamin E in combination with topical vitamin C and
melatonin provided modest photoprotective effect when used prior to UV exposure,
but had no effect when used during or after UV exposure (4713, 4714).
Tardive dyskinesia. Clinical research suggests that taking vitamin E orally
significantly improves Abnormal Involuntary Movement Scale (AIMS) scores in
patients with tardive dyskinesia. It seems to be more effective in higher doses and in
people who have had tardive dyskinesia for less than 5 years (3942, 3943, 3944, 3945, 3946,
3947, 3948, 85323). Both RRR-alpha-tocopherol (natural vitamin E) and unspecified
forms were used in clinical trials. However, some conflicting findings have been
reported. One meta-analysis suggests that vitamin E does not improve symptoms of
tardive dyskinesia when compared with placebo; however, taking vitamin E seems
to prevent the deterioration of symptoms compared to placebo (85202).
Uveitis. Taking vitamin E orally with vitamin C seems to improve visual acuity in
patients with acute anterior uveitis, but does not seem to decrease inflammation
measured by laser flare (4730).
POSSIBLY INEFFECTIVE
Age-related macular degeneration (AMD). The majority of available clinical
evidence suggests that vitamin E is not effective for AMD. Taking vitamin E with
antioxidants, but without zinc, does not seem to have any effect on AMD (7303, 7304).
Results from meta-analyses of various clinical trials suggest that vitamin E, taken
alone or in combination with other antioxidants, does not prevent the development
or progression of AMD (34564, 34625, 34633). Also, taking vitamin E alone does not seem
to prevent age-related maculopathy in men who smoke (4667). 
In contrast, taking vitamin E 400 IU orally, plus elemental zinc 80 mg, vitamin C
500 mg, and beta-carotene 15 mg daily seems to provide a risk reduction of 27% for
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visual acuity loss and a risk reduction of 25% for progression of AMD in patients
with advanced AMD (7303, 11326). However, there is not enough evidence to know if
this combination is beneficial for people with less advanced macular disease or for
preventing AMD. 
Some population research suggests that increasing dietary intake of vitamin E, either
alone or along with increasing dietary vitamin C, beta-carotene, and zinc, seems to
decrease the risk of developing AMD (14257). However, other research does not
associate increased vitamin E intake with a lower risk of age-related maculopathy
(14007). 
Amyotrophic lateral sclerosis (ALS, Lou Gehrig's disease). Clinical research
suggests taking alpha-tocopherol 1000 mg daily for up to 12 months in addition to
riluzole does not influence survival or motor function of patients with ALS when
compared with riluzole alone. However, these patients seem to be less likely to
progress to a more severe disease state from a milder disease state (83180).
Angina. Taking vitamin E orally may have some effect on endothelial dysfunction,
but does not seem to help nonsmokers or smokers with angina (3896, 4634, 4649, 4650, 4651,
4652).
Atherosclerosis. Taking RRR-alpha-tocopherol (natural vitamin E) orally does not
appear to have any effect on atherosclerosis progression or mortality in patients with
atherosclerosis (3899, 3936). However, there is preliminary evidence that a combination
of vitamin E and vitamin C, might help prevent the progression of atherosclerosis in
men, particularly smokers and cardiac transplant patients (1918).
Atopic dermatitis (eczema). Clinical research suggests that taking vitamin E 600
IU in combination with selenium daily for 12 weeks does not improve symptoms of
atopic eczema (74456). Also, while some clinical research suggests taking 600 IU of
synthetic all-rac-alpha-tocopherol daily for 60 days with vitamin D 1600 IU appears
to improve overall atopic dermatitis symptoms, pruritis,and erythema when
compared with placebo, taking vitamin E alone does not seem to have this effect.
Taking vitamin E alone does appear to improve hard, leathery skin symptoms and
dryness when compared with placebo (84491).
Breast cancer-related hot flashes. Taking vitamin E orally does not seem to
significantly reduce hot flashes in women who have had breast cancer (454). There
have been no clinical trials using vitamin E supplementation for postmenopausal
symptoms.
Bronchopulmonary dysplasia. In one study, taking vitamin E orally had no benefit
for treating bronchopulmonary dysplasia in premature infants weighing less than
1500 grams at birth (4657).
Cancer. Some research suggests a combination of vitamin E 30 mg/day with
vitamin C, beta carotene, selenium, and zinc does not significantly lower the overall
risk of cancer in men and women, although it might reduce the risk of cancer just in
men, but not women (14109). However, clinical research from a large scale study
(Physician's Health Study II) shows that taking vitamin E 400 IU every other day for
an average of 8 years does not significantly reduce the risk of overall cancer in men
compared to placebo (16708). Also, clinical research published in a meta-analysis
shows that taking vitamin E does not reduce the risk of total cancer (85147).
Colorectal cancer. Overall, the evidence suggests vitamin E might not prevent the
development of colorectal adenomas, which are considered precursors to colon
cancer, or the occurrence of colorectal cancer. Some evidence suggests that taking
vitamin E orally in combination with vitamin A and vitamin C, or a multivitamin
might have a protective effect in patients with previous colorectal adenomas (3954,
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3956). Also, a retrospective study links intake of vitamin E and multivitamins with a
lower incidence of colorectal cancer (1047). However, randomized, controlled trials
show that taking vitamin E supplements alone, or in combination with beta-carotene
or beta-carotene plus vitamin C, does not prevent the development of colorectal
adenomas or the occurrence of colorectal cancer (3953, 3955, 3957, 12185, 34594). There is
also evidence that patients with diabetes or cardiovascular disease who take RRR-
alpha-tocopherol (natural vitamin E) 400 IU/day do not have a decreased risk of
developing colon cancer (13036). In another large-scale study, women who take RRR-
alpha-tocopherol (natural vitamin E) 600 IU every other day for up to 10 years also
do not have a lower risk of developing colorectal cancer (13131).
Congestive heart failure (CHF). Taking vitamin E orally for 12 weeks does not
seem to improve prognostic or functional indices of CHF or improve quality-of-life
measurements (3906).
Duchenne muscular dystrophy. A double-blind study in 106 boys for 18 months
found no difference between placebo and combination oral vitamin E and
penicillamine for slowing disease progression (4703).
Head and neck cancer. Taking all-rac-alpha-tocopherol (synthetic vitamin E) 400
IU/day, during radiation therapy and for 3 years after the end of radiation therapy,
does not seem to reduce the risk of recurrence of the first tumor or development of a
second primary tumor. There is some concern that patients taking vitamin E seem to
have an increased risk of tumor recurrence or a second primary tumor compared to
patients taking placebo (13055). Advise patients with head and neck cancer to avoid
taking vitamin E supplements in doses of 400 IU/day or more.
Hemolytic anemia. Vitamin E 25 IU per day given to premature infants for six
weeks seems to have no beneficial effects on hemolytic anemia (4648).
Hypertension. Taking vitamin E orally for 3 to 4 years doesn't seem to lower blood
pressure in patients already on hypertension treatment (5210).
Liver disease. A meta-analysis of clinical research suggests that taking vitamin E
does not reduce all-cause-or liver related-mortality or morbidity in patients with
liver diseases, including autoimmune liver diseases, viral hepatitis, alcoholic liver
disease, or cirrhosis (34608).
Myotonic dystrophy. A small study comparing placebo to combination vitamin E
and selenium taken orally showed no difference in functional deterioration over 2
years (4704).
Oral mucosal lesions. Although there is some conflicting evidence (3951, 4708), the
largest and most significant controlled trial indicates that supplementation with all-
rac-alpha-tocopherol (synthetic vitamin E) 50 mg daily for 5 to 7 years has no effect
on the incidence of oral lesions in male cigarette smokers (3951).
Osteoarthritis. Taking vitamin E 500 IU/day for 6 months does not seem to
decrease symptoms of pain or stiffness in patients with osteoarthritis (5264, 5881).
Vitamin E 500 IU/day for up to 2 years also does not seem to slow cartilage loss
(13066). Taking vitamin E also does not seem to reduce the risk of developing
osteoarthritis (5881).
Pancreatic cancer. Taking vitamin E supplements alone or in combination with
other antioxidants such as beta-carotene and vitamin C does not seem to reduce the
risk of developing pancreatic cancer (12185, 85147). Taking all-rac-alpha-tocopherol
(synthetic vitamin E) 50 mg daily supplements for 5 to 8 years by male smokers also
does not seem to reduce the incidence or mortality of carcinoma of the pancreas
(3961).
Pharyngeal cancer. A large-scale clinical trial (The HOPE Trial) shows that
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patients with diabetes or cardiovascular disease who take RRR-alpha-tocopherol
(natural vitamin E) 400 IU/day orally do not have a reduced risk of developing oral
or pharyngeal cancer (13036).
Pre-eclampsia. The majority of clinical evidence suggests that taking a combination
of vitamins E and C, at the same doses, does not reduce the risk of pre-eclampsia in
low-, moderate-, or high-risk women, when compared with placebo or a no
treatment control. Also, the risk of gestational hypertension may increase (83312, 83383,
83472, 83474). Other researchers using vitamin E in combination with vitamin C and
allopurinol beginning at 24 to 32 weeks gestation found the combination similar to
placebo (4718). However, some clinical research suggests that taking a combination of
vitamin E 400 IU and vitamin C 1000 mg daily significantly reduces the risk of
proteinuric hypertension in high-risk women when started in weeks 16 to 22 of
pregnancy (3236).
Prostate cancer. Research on the effects of vitamin E on prostate cancer risk has
been confusing and contradictory. Initially, some population studies suggested that
increasing vitamin E consumption from diet or supplements is associated with a
reduced risk of prostate cancer (4644, 4646). However, other large-scale population
studies suggest that increasing dietary or supplemental vitamin E intake is not
associated with prostate cancer risk (4645, 12872, 12873). Another large-scale population
study found that taking a multivitamin more than 7 times per week and also taking a
separate vitamin E supplement was associated with a significantly increased risk of
developing prostate cancer (15607). However, population research in male smokers
and men who had stopped smoking within the last 10 years suggests that vitamin E
supplementation is associated with a reduced risk of prostate cancer (12872, 14124).
Several large-scale randomized, controlled trials also provide conflicting evidence.
In a large-scale clinical trial of smokers, those patients taking 50 mg/day of all-rac-
alpha-tocopherol (synthetic vitamin E) alone, or in combination with beta-carotene,
had a significantly lower risk of prostate cancer and mortality associated with
prostate cancer (3959, 11303); however, the group of patients from this study who
developed prostate cancer tended to have lower levels of serum alpha-tocopherol
and gamma-tocopherol compared to controls (13043). 
A large-scale study (The HOPE trial) in patients with diabetes or cardiovascular
disease suggests that these patients who take 400 IU/day of RRR-alpha-tocopherol
(natural vitamin E) do not have a decreased risk of developing prostate cancer (13036).
Another large scale study (Physician's Health Study II) shows that taking vitamin E
400 IU every other day for an average of 8 years does not significantly reduce the
risk of prostate cancer compared to placebo (16708). Similarly, another large clinical
study (The SU.VI.MAX study) shows that a combination of vitamin E (alpha-
tocopherol) 30 mg, vitamin C 120 mg, beta-carotene 6 mg, selenium 100 mcg, and
zinc 20 mg daily for an average of 8 years does not reduce the risk of prostate cancer
overall. However, it might reduce the risk of prostate cancer in men who have
normal PSA levels, but not in men with PSA levels above 3 mcg/L (14135). 
In another large-scale clinical trial (The SELECT trial) in men over the age of 50
years, taking all-rac-alpha-tocopherol (synthetic vitamin E) 400 IU/day alone or in
combination with selenium 200 mcg/day for an average of about 5.5 years did not
significantly reduce prostate cancer risk compared to placebo (16707). An extension of
this initial study found that taking vitamin E alone actually increased the risk of
developing prostate cancer by 17% compared to placebo. The difference in prostate
cancer risk between vitamin E and placebo became significant after 3 years of
treatment and continued to increase beyond this period. Interestingly, patients taking
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vitamin E plus selenium did not have a significantly increased risk of prostate cancer
(17688). 
However, a meta-analysis of this clinical research suggests that taking vitamin E,
alone or in combination with other supplements, decreases the risk of prostate cancer
by 15% to 21%; the decreased risk seems to be greatest with doses of vitamin E
lower than 300 mg (85147). 
Overall, the best evidence indicates that taking vitamin E supplements does not
significantly reduce the risk of developing prostate cancer and might increase risk. 
Respiratory tract infections. Taking oral vitamin E 200 mg daily, alone or in
supplemental multivitamin form, does not appear to decrease the incidence,
duration, or severity of upper or lower respiratory infections in elderly persons (10788,
12094). However, some evidence suggests that vitamin E might reduce the incidence
of the common cold in elderly long-term care patients (12094). More evidence is
needed to determine how effective vitamin E might be for reducing the incidence of
the common cold.
Retinitis pigmentosa. Taking all-rac-alpha-tocopherol (synthetic vitamin E) orally
does not appear to slow visual decline is people with retinitis pigmentosa and has
been associated with more rapid loss of visual acuity, although the validity of the
study with these findings has been questioned (83, 84, 85, 86, 87, 88).
Scarring. Some clinical research shows that applying vitamin E topically does not
seem to reduce surgical wound scarring (4721, 4722).
LIKELY INEFFECTIVE
Benign breast disease. Taking vitamin E supplements does not seem to be effective
for treating benign breast disease (4660, 4661, 4662). 
Breast cancer. Increasing vitamin E intake from the diet or supplements does not
seem to reduce the risk of developing breast cancer (4658, 4659, 85147). However, some
evidence suggests that higher serum levels of vitamin E might be associated with a
reduced risk of breast cancer (10132). A large-scale randomized trial in patients with
diabetes or cardiovascular disease shows that patients who take 400 IU/day of RRR-
alpha-tocopherol (natural vitamin E) do not have a reduced risk of developing breast
cancer (13036). In other large-scale studies, women who take RRR-alpha-tocopherol
(natural vitamin E) 600 IU every other day for up to 10 years also do not have a
lower risk of developing breast cancer (13131, 34580).
Cardiovascular disease. Most clinical research in various populations suggests that
taking vitamin E supplements orally is not effective for preventing heart disease or
adverse cardiovascular outcomes such as myocardial infarction (MI), stroke,
hospitalizations for unstable angina, morbidity, or cardiovascular death (12492, 12493,
13036, 14108, 66140, 83050, 83132, 85084, 85224). Although some observational studies have
linked increased vitamin E intake with a decreased risk of cardiovascular events in
men and women (3898, 3933, 3934, 83132) and decreased risk of peripheral arterial disease
in men, but not in women (10130), most clinical trials using vitamin E supplements do
not support this epidemiological evidence (10365). With few exceptions (3357, 3936),
large-scale controlled clinical trials show that vitamin E supplements offer no benefit
for primary prevention in healthy or high risk patients (3907, 3935, 3937, 13036, 13131), or
secondary prevention of heart disease and cardiovascular events such as MI, stroke,
and death (3896, 3899, 13036).
However, one large-scale trial in healthy women provides somewhat conflicting
evidence. Women who take RRR-alpha-tocopherol (natural vitamin E) 600 IU every
other day for up to 10 years also do not have a lower risk of major cardiovascular
events such as myocardial infarction or ischemic or hemorrhagic stroke; however,
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they seem to have a 24% lower risk of cardiovascular death (13131). This finding is
contradictory to previous findings. Also, meta-analyses of clinical trials involving
patients with a specific type of type 2 diabetes suggests that taking vitamin E, up to
600 IU daily for up to 8 years, reduces the incidence of non-fatal myocardial
infarction and death due to cardiovascular disease (85179, 85221). 
There is debate about whether some forms of vitamin E might be more effective than
others. Some people suggest that RRR-alpha-tocopherol (natural vitamin E) is more
effective than all-rac-alpha-tocopherol (synthetic vitamin E). This has not been
verified by studies. An analysis of vitamin E studies indicates that there is no
significant difference in cardiovascular outcomes based on the form of vitamin E
used (13132). 
The FDA has refused to allow labeling claims for vitamin E supplements for
prevention of cardiovascular disease (3939). A Science Advisory from the American
Heart Association also states that the evidence does not justify use of antioxidants
such as vitamin E for reducing the risk of cardiovascular disease (12142). Advise
patients not to rely on vitamin E supplements for preventing heart disease.
Recommend increasing dietary vitamin E consumption instead. 
Lung cancer. Taking all-rac-alpha-tocopherol (synthetic vitamin E) 50 mg per day
for 5 to 8 years is not associated with a lower risk of developing lung cancer for
male smokers (3949). A large scale clinical trial (The HOPE trial) shows that patients
with diabetes or cardiovascular disease who take RRR-alpha-tocopherol (natural
vitamin E) 400 IU/day do not have a significantly lower risk of developing lung
cancer (13036). In another large-scale study, women who take RRR-alpha-tocopherol
(natural vitamin E) 600 IU every other day for up to 10 years also do not have a
lower risk of developing lung cancer (13131). Meta-analyses of clinical research
suggest taking vitamin E as alpha-tocopherol for up to approximately 10 years does
not prevent lung cancer or reduce the incidence of lung cancer mortality when
compared with placebo (34632, 85147).
Overall mortality. Meta-analyses of clinical research suggest that taking various
forms of vitamin E up to 5500 IU daily or every other day for up to 10 years does
not affect all-cause mortality (12212, 85164, 85200). Separate meta-analyses suggest that
taking vitamin E up to 5000 IU daily for up to 12 years might increase mortality
(34569, 34622). These differences may be due to dose of vitamin E, as doses greater than
900 IU seem to be more likely to be associated with increased mortality (12212). In
preterm infants, results from a meta-analysis show that vitamin E does affect
mortality (85074). Clinical research shows that taking vitamin C 125 mg daily in
combination with vitamin E, beta carotene, selenium, and zinc does not significantly
reduce all-cause mortality in men and women; however, it might lower all-cause
mortality just in men, but not women (14109).
INSUFFICIENT RELIABLE EVIDENCE to RATE
Asthma. There is inconsistent evidence about the role of vitamin E in asthma. Some
population research suggests that increased dietary intake of vitamin E is associated
with a lower risk of asthma; however taking vitamin E supplements are not
associated with a decrease risk (6058). Low vitamin E intake also appears to be
associated with an increased risk of asthma (315, 401, 422). Other population research
suggests that vitamin E intake in 5-year-old children is not associated with risk of
asthma (15006). Clinical trials have not evaluated the potential role of vitamin E
supplements in asthma prevention. 
Cataracts. Most evidence from clinical research suggests that vitamin E alone or in
combination with other vitamins or antioxidants does not prevent the development
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and progression of age-related cataracts and vision loss (4666, 7304, 34626). Also, vitamin
E plus vitamin C and beta-carotene with zinc does not seem to have any significant
effect on age-related loss of vision due to cataracts in well-nourished people when
taken for an average of 6.3 years (7304). In contrast, most population research
suggests a beneficial effect of vitamin E (2395, 4208, 4663, 4664, 4665, 4759). Also, vitamin E
use in multivitamins or any supplement containing vitamin E for ten years appears to
reduce the incidence of nuclear and cortical cataracts by 60% according to
epidemiological research. Use of supplements for shorter periods does not appear to
reduce the risk for cataract development (4208).
Chemotherapy-related infection. Observational research suggests that greater
dietary intake of vitamin E may lower the incidence of infection in children
undergoing chemotherapy for lymphoblastic leukemia (11997).
Diabetes. Vitamin E might be beneficial in diabetes, diabetic neuropathy,
retinopathy, and nephropathy. Some evidence suggests it improves glucose disposal
in patients with type 2 diabetes and in people without diabetes (4726, 4727), improves
monocyte function, which lessens atherogenesis (95), improves nerve conduction in
diabetic neuropathy (4724), and improves retinal blood flow and kidney function (4725).
Population research also suggests that higher vitamin E intake is associated with a
lower risk of developing type 2 diabetes (14004). In type 1 diabetes, clinical research
indicates that vitamin E might have a role in the management of early vascular
disease by improving endothelial vasodilator function (94). One study has shown that
750 IU (503 mg) RRR-alpha-tocopherol daily for one year decreased lipoprotein
susceptibility to copper oxidization in type 1 diabetics (3358). Other research in people
with type 1 diabetes suggests 100 IU all-rac-alpha-tocopherol (synthetic vitamin E)
daily for 3 months lowers hemoglobin A1C and triglyceride levels (13497). However,
other clinical research in people with poorly controlled diabetes suggests vitamin E
does not have any effect on serum glucose, hemoglobin A1C, or fructosamine levels
(13496).
Gastric cancer. In a large-scale study of 29,584 people in China, the combination of
oral vitamin E, beta-carotene, and selenium over 5.25 years significantly reduced
total mortality, total cancer mortality, and stomach cancer mortality. However, this
population has a high risk of gastric cancer, which is thought to be related to poor
vitamin and mineral intake (4679). It is unknown if supplementation with these
vitamins and minerals would be beneficial in people with adequate nutrition.
Although there has been some conflicting evidence (4677), taking vitamin E
supplements alone does not seem to offer this benefit (3960, 4676, 12185).
Taking vitamin E plus beta-carotene or vitamin C and beta-carotene also does not
seem to reduce the risk of developing gastric cancer (12185). 
Additional evidence suggests that taking vitamin E 100 IU in combination with
selenium 37.5 mcg and vitamin C 250 mg twice daily for about 7 years does not
seem to reduce the risk of developing precancerous gastric lesions (14447). 
There is preliminary evidence that increasing dietary consumption of vitamin E
might slow progression of gastric carcinoma (3360). 
Hyperlipidemia. Some preliminary clinical research suggests that vitamin E in
combination with vitamin C might restore endothelial function in hyperlipidemic
children, which might slow progression of atherosclerosis (10352).
IgA nephropathy. Preliminary clinical research suggests that taking vitamin E 400
IU if weight <30 kg or 800 IU if weight >30 kg appears to improve the urinary
protein:creatinine ratio but not the glomerular filtration rate, creatinine clearance, or
hematuria, compared to placebo in children with IgA nephropathy (85063).
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Intermittent claudication. Taking all-rac-alpha-tocopherol (synthetic vitamin E)
orally does not appear to have any effect when used alone or in combination with
beta-carotene for treating symptoms or disease progression in male smokers (4732).
However, according to poor-quality clinical research included in a systematic review
and meta-analysis, taking vitamin E 300-1600 mg daily for up to 18 months appears
to reduce symptoms of intermittent claudication (85023).
Ischemic reperfusion injury. When taking vitamin E orally with vitamin C and
allopurinol two days prior to coronary bypass surgery and one day postoperatively,
patients had fewer perioperative infarctions and less creatine kinase-MB release
(4699); however, this benefit was not found when using vitamin E alone or in
combination with vitamin C without allopurinol (4697, 4698).
Ischemic stroke. Some clinical research shows that taking all-rac-alpha-tocopherol
(synthetic vitamin E) might reduce the risk of ischemic stroke in male smokers with
hypertension and diabetes (3359). A meta-analysis of 9 studies shows that vitamin E in
doses of 300-800 IU daily for up to 10 years, including both natural and synthetic
forms, does not significantly affect total stroke risk. However, it significantly
reduces the risk of ischemic stroke by 10%. This means that one ischemic stroke will
be prevented for every 476 patients taking vitamin E. In contrast to this finding, the
analysis also found that vitamin E increases the risk of hemorrhagic stroke by 22%.
This means that there will be one additional hemorrhagic stroke for every 1250
patients taking vitamin E (14621). In contrast, a second meta-analysis of 13 studies
shows that vitamin E in doses of 50-800 mg daily for up to 10 years does not reduce
the risk of any type of stroke, including ischemic, hemorrhagic, and fatal or nonfatal
strokes. It was determined that factors such as the dose of vitamin E, the type of
vitamin E administered (natural or synthetic), or the participant's risk of stroke do
not influence the outcome (85201).
Liver transplant. A water soluble form of vitamin E, tocopheryl succinate
polyethylene glycol 10,000 (TPGS), may improve absorption of cyclosporine after
liver transplant (10368).
Melanoma. There is some evidence from a large-scale trial that patients with
diabetes or cardiovascular disease who take RRR-alpha-tocopherol (natural vitamin
E) 400 IU/day orally do not have a reduced risk of developing melanoma (13036).
Nocturnal leg cramps. Limited evidence suggests vitamin E might offer some
benefit for nocturnal leg cramps (4700, 4701), but there is conflicting evidence (4702).
Sickle cell disease. Preliminary clinical research suggests that taking vitamin E
orally with aged garlic extract and vitamin C might be useful for sickle cell anemia
(5056).
More evidence is needed to rate vitamin E for these uses.

Mechanism of Action:

Vitamin E is a fat-soluble vitamin. It is naturally occurring in many foods including
vegetable oils, cereal grains, animal fats, meat, poultry, eggs, fruits, and vegetables
(96). Wheat germ oil is a particularly rich source of vitamin E. Maximum vitamin E
intake from diet alone typically reaches about 60 IU per day (97).
Vitamin E deficiency is rare and most typically seen in genetic abnormalities that
prevent maintenance of normal blood concentrations of vitamin E or conditions that
prevent absorption. Vitamin E deficiency does not cause specific disease in adults,
although creatinuria, ceroid deposition, muscle weakness, and decreased erythrocyte
survival are associated with low serum vitamin E concentrations. In adults, total
body stores of vitamin E, found in adipose tissue, have been estimated to be 3-8
grams and are sufficient to meet the body's requirements for 4 or more years of a
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deficient diet. In premature infants, vitamin E deficiency can cause irritability,
edema, thrombosis, and hemolytic anemia (15). Vitamin E refers to 8 different forms
including alpha-, beta-, gamma-, and delta-tocopherols and four tocotrienols. Most
vitamin E in foods is gamma-tocopherol. Unlike most nutrients, vitamin E does not
appear to have a specific role in a required metabolic process. The major function of
vitamin E is probably that of a chain-breaking antioxidant that prevents the
formation of free radicals. Vitamin E's therapeutic benefits have primarily been
attributed to its antioxidant effects (4844, 12494).
Supplemental vitamin E usually refers to alpha-tocopherol. For biological activity,
vitamin E is dependent on hepatic alpha-tocopherol transfer protein (alpha-TTP) for
distribution. Alpha-TTP specifically and selectively recognizes alpha-tocopherol,
making it the most biologically active form of vitamin E. Alpha-TTP is also present
in the brain, uterus, and placenta, and possibly the spleen, lung and kidney (13498).
Although the typical diet contains other forms of vitamin E (beta-, gamma-, and
delta-tocopherols), their physiological significance is controversial. Some experts
argue that these have very limited systemic bioavailability because they do not bind
with alpha-TTP. Supplemental beta-, gamma-, and delta-tocopherols, and
tocotrienols appear to have little in vivo activity in humans and do not contribute
toward meeting established vitamin E requirements (4844). Plasma levels of alpha-
tocopherol are about 4-10 times higher than those of gamma-tocopherol. However,
other experts contend that gamma-tocopherol levels are high in some tissues such as
skin, muscle, vein, and adipose tissues. Gamma-tocopherol and its metabolite,
gamma-carboxyethyl hydroxychroman (gamma-CEHC) might inhibit
cyclooxygenase and have anti-inflammatory activity. Some preclinical and
epidemiological research suggests that plasma concentrations of gamma-tocopherol
are inversely associated with cardiovascular disease and prostate cancer. Gamma-
CEHC seems to have natriuretic activity (12494, 13505). Gamma-tocopherol also seems
to have antioxidant activity, trapping reactive nitrogen and oxygen species, and
lipophilic electrophiles (13501).
Supplementation with alpha-tocopherol suppresses plasma and tissue levels of
gamma tocopherol. Supplementation with gamma-tocopherol causes increases in
both gamma- and alpha-tocopherols (12494). Some research suggests gamma-
tocopherol might be transformed to alpha-tocopherol by intestinal microflora (13501).
Alpha-tocopherol exists as eight stereoisomers. The RRR-alpha-tocopherol isomer,
formerly called d-alpha-tocopherol, has the greatest affinity for alpha-TTP and the
most biologic activity (4844). RRR-alpha-tocopherol is sometimes called natural
vitamin E and occurs naturally in foods (4844). The racemic mixture of all eight alpha-
tocopherol isomers, or all-rac-alpha-tocopherol, was formerly known as dl-alpha-
tocopherol (4844). All-rac-alpha-tocopherol, sometimes called synthetic vitamin E, is
found in vitamin E-fortified foods. Both forms of vitamin E, natural and synthetic,
can be found in vitamin E supplements. All-rac-alpha-tocopherol has lower affinity
for alpha-TTP and thus has less biologic activity than RRR-alpha-tocopherol (4627,
4844). Based on weight, 15 mg of RRR-alpha tocopherol is approximately equivalent
in potency to 30 mg of all-rac-alpha-tocopherol (99, 200, 218, 4844). Although higher
bioavailability for the natural form is well-known, the relative potency of natural and
synthetic vitamin E is controversial. Some researchers cite the potency of the natural
to synthetic form as 1.36, rather than 2.0 (100, 202, 247, 248). Other research suggests that
the relative bioavailability of natural to synthetic vitamin E is not constant because
of variances in their relative concentrations related to time of dosing, duration of
dosing, and the amount of each dose (13502). Clinical differences between natural and
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synthetic vitamin E at equivalent doses have not been shown. But some researchers
speculate that natural vitamin E might have an anti-inflammatory effect and a
potentially beneficial effect on atherosclerosis (12497). Oxidative damage has been
attributed to many conditions for which vitamin E is used, including lipid
peroxidation in heart disease (6204). Some preliminary research suggests that vitamin
E might inhibit the local inflammatory process and oxidation of low-density
lipoprotein (LDL) cholesterol that is associated with atherosclerosis (97, 249), but
when this theory was tested in healthy adults without heart disease, RRR-alpha-
tocopherol, even at 2000 IU/day, did not produce markers that indicate a reduction in
lipid oxidation (13159). It also does not appear to reduce levels of C-reactive protein, a
marker of inflammation that is associated with cardiovascular disease, when used in
combination with vitamin C and alpha-lipoic acid (14010). This appears to be another
case where promising laboratory data turns out to be clinically irrelevant. Vitamin E
also doesn't appear to improve endothelium-dependent vasodilation in older adults
with hypercholesterolemia (11286).
Some researchers think the antioxidant activity of vitamin E may slow progression
of renal disease. Oxidative metabolites may accumulate in renal dysfunction.
Vitamin E could theoretically slow the rate of decline in chronic inflammatory
kidney diseases such as IgA nephropathy, diabetic nephropathy, and
glomerulosclerosis; and poisoning by nephrotoxic drugs and other compounds (10369).
In tardive dyskinesia, it is thought that some patients may have increased dopamine
turnover resulting in increased production of free radicals and structural damage.
Additionally, people with tardive dyskinesia may have decreased levels of vitamin E
and vitamin C (3598). Oxidative damage has also been associated with diabetes and
related complications.
Oxidative damage has also long been associated with the development of cancers.
Vitamin E and other antioxidants are theorized to minimize this damage (5882).
Several mechanisms have been theorized for reducing bladder carcinogenesis,
including the neutralization of reactive oxygen species, the inhibition of the
formation of nitrosamines, and enhancement of immune function (9839). Preliminary
evidence also suggests vitamin E and other antioxidants can decrease oxidative
damage associated with tumor-directed radio-immunotherapy (5882). Vitamin E is
used for photo-aged skin and to prevent oxidative skin damage related to ultraviolet
(UV) radiation (e.g., sunburn) due to its antioxidant effects. However, some
researchers think that this benefit requires concomitant use with other antioxidants
such as vitamin C to prevent degradation of vitamin E (6062, 6064). Chemotherapy and
radiation therapy also adversely affect vitamin E status (98).
Vitamin E status may also decline with standard parenteral nutrition formulas. Lipid
emulsions and amino acid solutions appear to be susceptible to oxidative
degradation with storage (98).
Vitamin E appears to slow the progression of Alzheimer's disease, possibly due to an
interaction with free radicals and a disruption of cellular damage (11472). Preliminary
data suggest vitamin E might improve cognitive function by decreasing beta-
amyloid damage (4637, 4638, 4639).
Some evidence links asthma to increased oxidative stress and vitamin E deficiency.
Epidemiological and case-control studies have associated asthma with lower vitamin
E intake, lower vitamin E serum levels, lower vitamin E levels in lung lining fluid,
and maternal vitamin E intake during pregnancy (315, 401, 409, 422, 6058, 15006). But
clinical studies using vitamin E for asthma have not been performed.
Lower vitamin E serum levels have also been associated with higher IgE levels and
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positive allergen skin tests (5275).
In addition to its antioxidant function, vitamin E inhibits protein kinase C activity,
which is involved in cell proliferation and differentiation in several cell types,
including smooth muscle, platelets, and monocytes (4844). Preliminary research
suggests that vitamin E might have an antiproliferative effect on benign hyperplastic
prostate cells (11235).
Population studies suggest an association between low serum levels of alpha-
tocopherol and higher risk of prostate cancer (12874). In vitro research suggests that
gamma-tocopherol, the primary vitamin E form in food, inhibits proliferation of
prostate cancer cells, but alpha-tocopherol has no effect (13503). Vitamin E might also
have antiandrogen activity (12875, 12876).
There is some concern that high doses of vitamin E might have a pro-oxidant rather
than an antioxidant effect (12495, 13036, 16823). Alpha-tocopherol-mediated peroxidation
(TMP) occurs in vitro, but whether this occurs in vivo is not clear (13504). High doses
of vitamin E (alpha-tocopherol) alone might disrupt the normal antioxidant balance
and decrease the effect of other vitamin E isomers such as gamma-tocopherol and
other antioxidants (12496, 13036). In early pregnancy, this imbalance may adversely
affect uteroplacental tissues, affect development of placenta-related disease, and
embryogenesis (16823).
It might also lower the protective high-density lipoprotein (HDL) cholesterol. This
potential pro-oxidant effect could result in adverse cardiovascular outcomes (13036).
Vitamin E might also work by non-antioxidant mechanisms. Preliminary research
suggests that it affects cellular signaling and modifies gene expression in cerebellar
cells involved in the regulation of coordinated movement. Cerebellar ataxia is a
symptom of vitamin E deficiency (13505).
Large amounts of vitamin E interfere with vitamin K-dependent clotting factor
production, producing hypoprothrombinemic effects, especially in people with
vitamin K deficiency or those who are taking oral anticoagulants (3073, 3074). Mixed
tocopherols seem to have a greater effect on platelet aggregation than alpha-
tocopherol alone, which might explain the discrepancy between the effects of dietary
vitamin E intake and supplemental vitamin E (alpha-tocopherol) in cardiovascular
disease. Mixed tocopherols seem to increase nitric oxide (NO) release and
superoxide dismutase (SOD) protein content in platelets, which may contribute to
the effect on platelet aggregation (10364).
For immune function in the elderly, vitamin E supplementation might replenish an
inapparent deficiency. Deficiency of vitamin E and other micronutrients are common
in apparently well-nourished people over age 90 and might affect the number and
function of natural killer cells in old age (4688). Most research suggests that vitamin E
supplementation in healthy elderly people improves response to delayed-type
hypersensitivity skin testing (DTH), an indicator of immune function, and antibody
response to hepatitis B, tetanus and diphtheria, and pneumococcal vaccines (4676, 4689,
4690, 4691). But whether vitamin E supplementation results in better health in elderly
people is unknown.
In the treatment of epilepsy, vitamin E is primarily used because some patients
taking anti-epileptic drugs have decreased blood levels of vitamin E. Vitamin E
might also act as a membrane stabilizer and enzyme repressor in these patients (3356,
6066).
Although biological activity of other forms is significantly less and current
guidelines do not include forms of vitamin E other than alpha-tocopherol for
meeting dietary requirements (4844), the other forms, such as gamma-tocopherol and
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the tocotrienols, have been associated with some pharmacological activity. For
example, gamma-tocopherol appears to decrease the programmed death of human
coronary artery endothelial cells, possibly by decreasing LDL oxidation (4092).
Gamma-tocopherol inhibits prostate cancer cell growth in vitro (4089). Gamma-
tocopherol also appears to prolong prothrombin and partial thromboplastin times and
has caused hemorrhage in experimental animals (4098). Beta- and delta-tocopherol
have also been shown to prolong prothrombin and partial thromboplastin times in
laboratory animals (4098). RRR-alpha-tocopheryl succinate, known as vitamin E
succinate (VES), is currently being researched for its chemotherapeutic and
chemopreventive potential. VES has been shown to inhibit tumor cell growth,
primarily by triggering apoptosis in human prostate carcinoma (3361). There is some
evidence that the inhibitory effect on cancer cell growth by statin drugs with a closed
ring structure, such as mevastatin and lovastatin (Mevacor), may be enhanced when
used with alpha tocopheryl succinate (8046). The tocotrienols from rice and barley
bran might lower total cholesterol and LDL, possibly by decreasing activity of HMG
CoA reductase, but in a different way than "statin" drugs (3237, 3238, 3239, 3240, 3241).
Tocotrienols might also be capable of decreasing carotid artery plaque size in some
people, possibly by decreasing platelet aggregation (3239).
Absorption of all forms of vitamin E takes place mostly in the small intestine. There
is no significant difference in absorption among free alpha-tocopherol, its acetate or
succinate esters (13501, 13504). Some people think that taking vitamin E with a high fat
meal is necessary to increase absorption. However, vitamin E (d-alpha-tocopherol) is
similarly absorbed when taken with high-fat (36 grams) or low-fat (3 grams) meals
(6133). In conditions with severe fat malabsorption such as short bowel syndrome,
lipid soluble forms of vitamin E, such as those in food, may not be absorbed. A
water soluble form of vitamin E such as tocopheryl succinate polyethylene glycol
10,000 (TPGS), may improve vitamin E status in these people (10367).
The metabolism and excretion of vitamin E is not fully understood. It appears to be a
substrate of the cytochrome P-450 enzyme system, possibly CYP3A4 (13498, 13500).
Vitamin E also appears to activate a nuclear receptor called the pregnane X receptor
(PXR), which results in increased expression of CYP3A4 (13499, 13500). However, the
clinical significance of this requires further research.

Adverse Reactions:

Orally, vitamin E supplements are well tolerated. In uncommon cases, vitamin E can
cause nausea, diarrhea, intestinal cramps, fatigue, weakness, headache, blurred
vision, rash, gonadal dysfunction, and creatinuria (2307, 3896, 3936, 4635).
High doses of vitamin E might increase the risk of bleeding due to antagonism of
vitamin K-dependent clotting factors and platelet aggregation. Patients with vitamin
K deficiencies or taking anticoagulant or antiplatelet drugs are at a greater risk for
bleeding (4844, 11999).
There is concern that vitamin E might increase the risk of hemorrhagic stroke. In one
clinical study, there was a higher incidence of hemorrhagic stroke in male smokers
taking all-rac-alpha-tocopherol (synthetic vitamin E) for 5-8 years compared to those
not taking vitamin E (3949). Other studies lasting from 1.4-4.5 years and using either
all-rac-alpha-tocopherol (synthetic vitamin E) or RRR-alpha-tocopherol (natural
vitamin E) showed no significantly increased risk for stroke (2307, 3896, 3936). A meta-
analysis of studies shows that vitamin E in doses of 300-800 IU daily, including both
natural and synthetic forms, does not significantly affect total stroke risk. However,
it significantly increases the risk of hemorrhagic stroke by 22%. This means that
there will be one additional hemorrhagic stroke for every 1250 patients taking
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vitamin E. In contrast to this finding, the analysis also found that vitamin E
significantly reduces the risk of ischemic stroke by 10%. This means that one
ischemic stroke will be prevented for every 476 patients taking vitamin E (14621). 
Some evidence suggests that taking vitamin E supplements might also increase the
risk of mortality in non-healthy patients (12212, 13036, 15305, 16709). A population study
shows that vitamin E use is associated with a significantly increased risk of mortality
in people with a history of severe cardiovascular disease such as stroke or
myocardial infarction (16709). In an analysis of clinical trials, patients who took either
all-rac-alpha-tocopherol (synthetic vitamin E) or RRR-alpha-tocopherol (natural
vitamin E) in doses of 400 IU/day or higher had an increased risk of mortality from
all causes. The risk of mortality seems to increase when higher doses are used (12212).
A large-scale study also suggest that patients with diabetes or cardiovascular disease
who take RRR-alpha-tocopherol (natural vitamin E) 400 IU/day have an increased
risk of heart failure and heart failure-related hospitalization (13036). There is
speculation that high-dose vitamin E might disrupt the normal antioxidant balance
and result in pro-oxidant rather than antioxidant effects.
There is also concern about the effect of vitamin E supplements on prostate cancer.
There is contradictory evidence about the effect of vitamin E on prostate cancer risk;
however, one large-scale population study shows that men who take a multivitamin
more than 7 times per week and who also take a separate vitamin E supplement
actually have a significantly increased risk of developing prostate cancer (15607). In a
large-scale clinical trial (The SELECT trial) in men over the age of 50 years, taking
all-rac-alpha-tocopherol (synthetic vitamin E) 400 IU/day significantly increased the
risk of developing prostate cancer by 17% compared to placebo. The difference in
prostate cancer risk between vitamin E and placebo became significant after 3 years
of treatment and continued to increase beyond this period. Interestingly, patients
taking vitamin E plus selenium did not have a significantly increased risk of prostate
cancer (17688).
There is some concern that taking vitamin E supplements might be harmful when
taken in early pregnancy. A case-control study found that taking a vitamin E
supplement during the first 8 weeks of pregnancy is associated with a 1.7-9-fold
increase in congenital heart defects (16823). However, the exact amount of vitamin E
consumed by pregnant women in this study is not known. Until more is known
advise pregnant women to avoid taking a vitamin E supplement in early pregnancy
unless needed for an appropriate medical indication.
There is some evidence that vitamin E in combination with simvastatin (Zocor),
niacin, selenium, vitamin C, and beta-carotene might lower high density lipoprotein-
2 (HDL-2) by 15%. HDL-2 is considered to be the most cardioprotective component
of HDL (7388). However, vitamin E and a statin alone don't seem to negatively affect
HDL (11286, 11287). Although only certain isomers of vitamin E are included for
determination of dietary requirements, all isomers are considered for determining
safe intake levels. All the isomers are thought to potentially contribute to toxicity.
Topically, vitamin E has been associated with contact dermatitis, inflammatory
reactions, and eczematous lesions (11998).

Interactions with Herbs & Supplements:

ANTICOAGULANT/ANTIPLATELET HERBS AND SUPPLEMENTS:
Vitamin E inhibits platelet aggregation and adhesion (4844). Concomitant use with
herbs that also affect platelet aggregation could theoretically increase the risk of
bleeding in some people. These herbs include angelica, asafoetida, clove, danshen,
garlic, ginger, ginkgo, Panax ginseng, horse chestnut, meadowsweet, poplar, quassia,
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red clover, willow, and others.
BETA-CAROTENE: Some evidence suggests that vitamin E might reduce
absorption of beta-carotene, due to competition for solubilization in micelles. Taking
vitamin E 800 units daily seems to reduce plasma beta-carotene levels by 20%. It is
thought that higher doses might further reduce beta-carotene levels (10561).
IRON: Limited data suggest excessive doses of vitamin E (>10 units/kg/day) can
delay the red blood cell response to iron supplements in severely anemic infants
(11547). Avoid high doses of vitamin E in infants. It is not known whether this
interaction occurs in adults.
OMEGA-6 FATTY ACIDS: Increased intake of omega-6 fatty acids may increase
vitamin E requirements, particularly at higher doses (4844).
VITAMIN A: Based on cell culture and animal studies, it has been suggested that
vitamin E affects the activity of vitamin A. These include preventing oxidation in the
gut and increasing absorption, enhancing utilization, promoting liver storage,
protecting against cell damage caused by high vitamin A levels, and reducing some
of the symptoms of hypervitaminosis A (10545, 10557, 10558, 10560).
VITAMIN K: Taking doses of vitamin E of 800 IU/day or more can decrease the
effects of vitamin K. This might increase the risk of bleeding in people taking
warfarin or other anticoagulants, especially in those patients with low vitamin K
levels (93, 7135). Vitamin E antagonizes vitamin K by decreasing its absorption and by
binding to vitamin K dependent enzymes (7135, 11512).

Interactions with Drugs:

ANTICOAGULANT/ANTIPLATELET DRUGS
Interaction Rating = Moderate Be cautious with this combination.
Severity = High • Occurrence = Possible • Level of Evidence = B

Concomitant use of vitamin E and anticoagulant or antiplatelet agents might increase
the risk of bleeding. Vitamin E seems to inhibit of platelet aggregation and
antagonize the effects of vitamin K-dependent clotting factors (4733, 4844, 11580, 11582,
11583, 11584, 11586). These effects appear to be dose-dependent, and are probably only
likely to be clinically significant with 800 units/day or more (11582, 11585). Mixed
tocopherols, such as those found in food, might have a greater antiplatelet effect than
alpha-tocopherol (10364). RRR alpha-tocopherol (natural vitamin E) 1000 IU per day
antagonizes vitamin K dependent clotting factors (11999). Advise patients to avoid
high doses of vitamin E, especially in people with low vitamin K intake or other risk
factors for bleeding. Anticoagulant and antiplatelet drugs that might interact with
vitamin E include aspirin, clopidogrel (Plavix), dalteparin (Fragmin), enoxaparin
(Lovenox), heparin, ticlopidine (Ticlid), warfarin (Coumadin), and others.
CHEMOTHERAPY
Interaction Rating = Moderate Be cautious with this combination.
Severity = High • Occurrence = Possible • Level of Evidence = D

The use of antioxidants like vitamin E during chemotherapy is controversial. There's
concern that antioxidants could reduce the activity of chemotherapy drugs which
generate free radicals, such as cyclophosphamide, chlorambucil, carmustine,
busulfan, thiotepa, and doxorubicin (391). However, some researchers theorize that
antioxidants might make chemotherapy more effective by reducing oxidative stress
that might interfere with apoptosis (cell death) of cancer cells (14012, 14013). More
evidence is needed to determine what effect, if any, antioxidants such as vitamin E
have on chemotherapy. Advise patients to consult their oncologist before using
vitamin E supplements, especially in high doses.
CYCLOSPORINE (Neoral, Sandimmune)
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Interaction Rating = Moderate Be cautious with this combination.
Severity = High • Occurrence = Unlikely • Level of Evidence = B

There is some evidence that one specific formulation of vitamin E (D-alpha-
tocopheryl-polyethylene glycol-1000 succinate, TPGS, tocophersolan, Liqui-E)
might increase absorption of cyclosporine. This vitamin E formulation forms
micelles which seems to increase absorption of cyclosporine by 40% to 72% in some
patients (624, 625, 10368). Monitor cyclosporine levels. Cyclosporine doses might need
to be reduced to avoid toxicity. This interaction is unlikely to occur with the usual
forms of vitamin E.
CYTOCHROME P450 3A4 (CYP3A4) SUBSTRATES
Interaction Rating = Moderate Be cautious with this combination.
Severity = Moderate • Occurrence = Possible • Level of Evidence = D

Theoretically, vitamin E might increase metabolism of drugs metabolized by
cytochrome P450 3A4. Vitamin E appears to bind with the nuclear receptor,
pregnane X receptor (PXR), which results in increased expression of CYP3A4 (13499,
13500). Although the clinical significance of this is not known, use caution when
considering concomitant use of vitamin E and other drugs affected by these
enzymes. Drugs that might be affected include some calcium channel blockers
(diltiazem, nicardipine, verapamil), chemotherapeutic agents (etoposide, paclitaxel,
vinblastine, vincristine, vindesine), antifungals (ketoconazole, itraconazole),
glucocorticoids, cisapride (Propulsid), alfentanil (Alfenta), fentanyl (Sublimaze),
losartan (Cozaar), fluoxetine (Prozac), midazolam (Versed), omeprazole (Prilosec),
ondansetron (Zofran), propranolol (Inderal), fexofenadine (Allegra), and numerous
others.
HMG-CoA REDUCTASE INHIBITORS ("Statins")
Interaction Rating = Moderate Be cautious with this combination.
Severity = Moderate • Occurrence = Possible • Level of Evidence = A

A combination of simvastatin (Zocor) and niacin effectively raises HDL (high
density lipoprotein) cholesterol ("good cholesterol") in people with coronary disease
and low HDL levels. A combination of antioxidants (vitamin C, vitamin E, beta-
carotene, and selenium) seems to blunt this rise in HDL, specifically the HDL-2 and
apolipoprotein A1 fractions (7388, 11537). HDL-2 is considered to be the most
cardioprotective component of HDL (7388). However, vitamin E alone combined with
a statin doesn't seem to decrease HDL levels (11286, 11287). It is not known whether the
adverse effect on HDL is due to one of the other antioxidants or to the combination.
It also is not known whether it will occur in other patient populations, or when
antioxidant vitamins are combined with other lipid-altering regimens. Monitor lipid
levels closely in people taking lipid-altering drugs and antioxidant vitamin
supplements, including vitamin E. Other "statin" drugs include lovastatin (Mevacor),
pravastatin (Pravachol), fluvastatin (Lescol), and atorvastatin (Lipitor).
NIACIN
Interaction Rating = Moderate Be cautious with this combination.
Severity = Moderate • Occurrence = Possible • Level of Evidence = A

A combination of niacin and simvastatin (Zocor) effectively raises HDL (high
density lipoprotein) cholesterol ("good cholesterol") in people with coronary disease
and low HDL levels. A combination of antioxidants (vitamin C, vitamin E, beta-
carotene, and selenium) seems to blunt this rise in HDL, specifically the HDL-2 and
apolipoprotein A1 fractions (7388, 11537). HDL-2 is considered to be the most
cardioprotective component of HDL (7388). However, vitamin E alone combined with
a statin does not seem to decrease HDL levels (11286, 11287). It is not known whether
the adverse effect on HDL is due to one of the other antioxidants or to the
combination. It also is not known whether it will occur in other patient populations,
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or when antioxidant vitamins are combined with other lipid-altering regimens.
Monitor lipid levels closely in people taking lipid-altering drugs and antioxidant
vitamin supplements, including vitamin E.
WARFARIN (Coumadin)
Interaction Rating = Moderate Be cautious with this combination.
Severity = High • Occurrence = Possible • Level of Evidence = B

Use of more than 400 IU of vitamin E per day with warfarin might prolong
prothrombin time (PT), INR, and increase the risk of bleeding, due to interference
with production of vitamin K-dependent clotting factors (91, 92, 93). At a dose of 1000
IU per day, vitamin E can antagonize vitamin K dependent clotting factors even in
people not taking warfarin (11999). The risk for vitamin E interaction with warfarin is
greater in people who are already deficient in vitamin K (91, 92, 93). Limited clinical
evidence suggests that doses up to 1200 IU daily may be used safely by patients
taking warfarin, but this may not be applicable in all patient populations (90). Monitor
INR closely in patients taking warfarin who start vitamin E in doses of 400 IU or
more.

Drug Influences on Nutrient Levels and Depletion:

 

BILE ACID SEQUESTRANTS: Cholestyramine (Questran) and colestipol (Colestid) reduce
absorption of dietary fat, so there is concern that they might reduce absorption of fat soluble vitamins,
including vitamin E. Some studies suggest that the bile acid sequestrants lower vitamin E levels by
7% to 20%. But other studies have found no effect on vitamin E levels (4455, 4456, 4457, 4460, 4461,
10566, 10567). When decreases did occur, they were often in proportion to the lowering of LDL (on
which vitamin E is transported), and did not fall below the lower limit of normal (5 micrograms/mL)
with up to 2 years of treatment (4455, 4457, 4460, 4461). Routine vitamin E supplements aren't
necessary, but consider them for patients who take high doses of bile acid sequestrants for several
years, or who have low serum vitamin E levels.

CARBAMAZEPINE (Tegretol): There is some evidence that children who take carbamazepine have
serum vitamin E levels 9% to 26% lower than children with untreated epilepsy (11574, 11575, 11576,
11577, 11578). It's suggested more vitamin E is used to quench free radicals generated during
metabolism of the anticonvulsant in the liver (11575, 11577, 11578). The clinical significance isn't clear.
Vitamin E supplements don't seem to be harmful in children with epilepsy. They've been associated
with either no effect on seizure control (11578), or improved seizure control (4671). Advise patients to
maintain the recommended dietary intake of vitamin E. Consider supplements if plasma vitamin E
levels are below 5 micrograms/mL.

CHEMOTHERAPY: Some chemotherapy drugs might reduce serum vitamin E levels, usually when
used in high doses. These drugs include cisplatin, doxorubicin, etoposide, 5-fluorouracil,
methotrexate, busulfan, cyclophosphamide, cytosine arabinoside, and thiotepa (98, 10366, 11588,
11589). The clinical significance isn't clear, but there is some concern that low vitamin E levels might
increase the risk of chemotherapy-associated toxicity (10366, 11589). In some cases, vitamin E levels
return to normal between chemotherapy cycles (11588). The role of supplements hasn't been
established.

GEMFIBROZIL (Lopid): Data on the effects of gemfibrozil on vitamin E levels is conflicting. Some
studies found decreased levels while others did not (4096, 11548, 11587, 14903). The clinical
significance of any change isn't known.

MINERAL OIL: Mineral oil reduces absorption of all fat-soluble vitamins including vitamin E (4454,
4495). However, serum vitamin E levels didn't change significantly in children who used mineral oil for
up to four months (4496). Occasional or short-term use of mineral oil isn't likely to have a clinically
significant effect on vitamin E levels.

ORLISTAT (Xenical, Alli): Orlistat decreases absorption of fat soluble vitamins including vitamin E
(1727, 1730). In most studies, vitamin E levels fall but remain within reference ranges, and only a few
patients require supplements (9595, 10570, 10571). However, the manufacturer of orlistat recommends
that all patients take a multivitamin supplement containing all the fat soluble vitamins. Tell patients to
separate the dose of the multivitamin by at least 2 hours from orlistat (1730).

PHENOBARBITAL: There is some evidence that children taking phenobarbital have serum vitamin E
levels 9% to 26% lower than children with untreated epilepsy (11574, 11575, 11576, 11577, 11578). It's
suggested more vitamin E is used to quench free radicals generated during metabolism of the
anticonvulsants in the liver (11575, 11577, 11578). The clinical significance isn't clear. Vitamin E
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supplements don't seem to be harmful in children with epilepsy. They've been associated with either
no effect on seizure control (11578), or improved seizure control (4671). Advise patients to maintain
the recommended dietary intake of vitamin E. Consider supplements if plasma vitamin E levels are
low (below 5 micrograms/mL).

PHENYTOIN (Dilantin): There is some evidence that children who take phenytoin have serum
vitamin E levels 9% to 26% lower than children with untreated epilepsy (11574, 11575, 11576, 11577,
11578). It's suggested more vitamin E is used to quench free radicals generated during metabolism of
the anticonvulsants in the liver (11575, 11577, 11578). The clinical significance isn't clear. Vitamin E
supplements don't seem to be harmful in children with epilepsy. They've been associated with either
no effect on seizure control (11578), or improved seizure control (4671). Advise patients to maintain
the recommended dietary intake of vitamin E. Consider supplements if plasma vitamin E levels are
low (below 5 micrograms/mL).

Interactions with Foods:

 

FATTY FOODS: Fat is needed for vitamin E absorption, to allow solubilization and
incorporation into micelles (4844). Therefore, it has been suggested that high-fat meals
might increase vitamin E absorption. However, similar amounts of an alpha-
tocopherol supplement were absorbed with a high-fat (36 grams) and a low-fat (3
grams) meal (6133). Tell patients that it isn't necessary to increase fat intake to ensure
vitamin E absorption.

Interactions with Lab Tests:

 

PROTHROMBIN TIME (PT)/INTERNATIONAL NORMALIZED RATIO
(INR): High dose vitamin E might increase PT and INR in patients concurrently
taking warfarin or other anticoagulant agents (4844). People with vitamin K deficiency
are at greater risk for vitamin E interference with clotting and increased PT and INR
(91, 92, 93).
TESTOSTERONE: Long-term vitamin E treatment can lower testosterone levels in
older men (12876).

Interactions with Diseases or Conditions:

ANGIOPLASTY: There is some concern that when antioxidant vitamins, including
vitamin E, are used together they might have harmful effects in patients after
angioplasty. A combination of beta-carotene 30,000 IU, vitamin C 500 mg, and
vitamin E 700 IU daily started 30 days before angioplasty, and continued for 6
months thereafter, seems to prevent beneficial vascular remodeling in patients after
angioplasty by promoting fibrosis at the site of angioplastic intervention (11000). Tell
patients to avoid taking supplements of these vitamins immediately before and
following angioplasty without the supervision of a healthcare professional. 
BLEEDING DISORDERS: Vitamin E in doses of 1000 IU per day can decrease
vitamin K-dependent clotting factors and may exacerbate bleeding disorders (11999);
use with caution. 
DIABETES: A large-scale study shows that patients with diabetes or cardiovascular
disease, who take RRR-alpha-tocopherol (natural vitamin E) 400 IU/day, have an
increased risk of heart failure and heart failure-related hospitalization (13036). Advise
patients with diabetes to avoid high doses of vitamin E.
HEAD AND NECK CANCER: Some evidence suggests that patients with head
and neck cancer who take all-rac-alpha-tocopherol (synthetic vitamin E) 400 IU/day
during and for 3 years after radiation therapy have an increased risk of tumor
recurrence or a second primary tumor compared to patients taking placebo (13055).
Advise patients with head and neck cancer to avoid taking vitamin E supplements in
doses of 400 IU/day or more.
MYOCARDIAL INFARCTION: A population study shows that vitamin E use is
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associated with a significantly increased risk of mortality in people with a history of
severe cardiovascular disease such as stroke or myocardial infarction (16709). A large-
scale study shows that patients with diabetes or cardiovascular disease who take
RRR-alpha-tocopherol (natural vitamin E) 400 IU/day have an increased risk of
heart failure and heart failure-related hospitalization (13036). Advise patients with a
history of myocardial infarction to avoid high doses of vitamin E.
PROSTATE CANCER: There is concern that vitamin E might increase the risk of
prostate cancer. A large-scale population study shows that men who take a
multivitamin more than 7 times per week and who also take a separate vitamin E
supplement actually have a significantly increased risk of developing prostate cancer
(15607). Also, in a large-scale clinical trial (The SELECT trial) in men over the age of
50 years, taking all-rac-alpha-tocopherol (synthetic vitamin E) 400 IU/day
significantly increased the risk of developing prostate cancer by 17% compared to
placebo. The difference in prostate cancer risk between vitamin E and placebo
became significant after 3 years of treatment and continued to increase beyond this
period (17688). The effect of vitamin E in patients with existing prostate cancer is not
clear; however, theoretically, vitamin E could potential worsen prostate cancer. 
RETINITIS PIGMENTOSA: All-rac-alpha-tocopherol (synthetic vitamin E) 400
IU has been associated with accelerated visual decline in people with retinitis
pigmentosa. However, much lower doses (3 IU) does not seem to produce this effect
(83).
STROKE: A population study shows that vitamin E use is associated with a
significantly increased risk of mortality in people with a history of severe
cardiovascular disease, such as stroke or myocardial infarction (16709). Advise
patients with a history of stroke to avoid taking vitamin E.
SURGERY: Vitamin E has antiplatelet effects. Vitamin E might cause excessive
bleeding if used perioperatively. Tell patients to discontinue vitamin E at least 2
weeks before elective surgical procedures.
VITAMIN K DEFICIENCY: Vitamin E might worsen coagulation defects in
people with vitamin K deficiency (11999); use cautiously.

Dosage/Administration:

ORAL: For vitamin E deficiency, a typical dose in adults is RRR-alpha tocopherol
(natural vitamin E) 60-75 IU per day (15).
For tardive dyskinesia, most studies used RRR-alpha-tocopherol (natural vitamin E)
1600 IU daily (3942, 3943, 3944).
For improving male fertility, vitamin E (type unspecified) 200-600 IU daily has been
used (4693).
For Alzheimer's disease, a typical dose is up to 2000 IU daily (4635, 19060).
Combination therapy of donepezil (Aricept) 5 mg and vitamin E 1000 IU per day
has also been used for slowing cognitive decline in patients with Alzheimer's disease
(11472).
For nonalcoholic steatohepatitis (NASH), 800 IU daily has been used in adults
(17517). In children, doses of 400-1200 IU have been used (89).
For early Huntington's chorea, one study used RRR-alpha-tocopherol (natural
vitamin E) 3000 IU (4686). Rheumatoid arthritis pain has been treated with vitamin E
(type unspecified) 600 IU twice daily (4723).
For diabetic neuropathy, vitamin E (type unspecified) 900 mg daily has been used
(4724).
For preventing neurotoxicity caused by cisplatin, vitamin E (alpha-tocopherol) 300
mg daily has been used with each chemotherapy treatment and for up to 3 months
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after stopping cisplatin therapy (10366).
For improving retinal blood flow and creatinine clearance in type 1 diabetes, vitamin
E (type unspecified) 1800 IU has been used (4725).
For enhancing immune function in elderly people, vitamin E (type unspecified) 100-
200 mg daily has been used (4687, 4689, 4690).
For preventing nitrate tolerance, vitamin E (type unspecified) 200 mg three times
daily has been used (4705).
For improving response to erythropoietin in people on dialysis, adults have received
vitamin E (type unspecified) 300-500 mg daily, and children have received 15 mg
per kg per day (4640, 4641, 4647).
For children with focal segmental glomerulosclerosis, vitamin E (type unspecified)
200 IU has been used to reduce proteinuria (4675).
For G6PD deficiency, vitamin E (type unspecified) 800 IU daily has been used (4682,
4683).
For children with familial hypercholesterolemia, vitamin E 200 IU, with vitamin C
250 mg, 2 times daily has been used for up to 6 months, with a National Cholesterol
Education Program Step II (NCEP-II) diet (10352).
For premenstrual syndrome (PMS), RRR-alpha-tocopherol (natural vitamin E) 400
IU daily has been used (4719).
For dysmenorrhea, vitamin E 200 IU twice or 500 IU daily has been used starting 2
days before the menstrual period and continuing through the first 3 days of bleeding
(10361, 14432).
For accelerating re-epithelialization following photoreactive keratectomy, 230 mg
vitamin E (alpha-tocopheryl nicotinate) and vitamin A (retinol palmitate) 25,000
units have been used 3 times daily for 30 days, followed by twice daily for 2 months
(348).
In premature neonates, oral vitamin E (type unspecified) 15 to 30 IU per kg per day
has been used to prevent retinopathy and bronchopulmonary dysplasia (15).
For nocturnal leg cramps, vitamin E (type unspecified) 400 IU at bedtime has been
used (4701).
Radiation-induced fibrosis has been treated with vitamin E (type unspecified) 1000
IU daily in combination with pentoxifylline 800 mg (4672, 4673).
For beta-thalassemia, vitamin E 750 IU daily has been used (15).
For preventing sunburn, RRR-alpha-tocopherol 1000 IU in combination with 2
grams of ascorbic acid has been used (4716).
For preventing prostate cancer, vitamin E (type unspecified) 50-100 IU daily has
been used (3959, 4646, 11303).
For sickle cell anemia, 450 IU daily has been used (15).
For preventing pre-eclampsia in high risk women, vitamin E 400 IU with vitamin C
1000 mg daily has been used (3236).
The oral dose of palm oil tocotrienols (Palmvitee) used to reduce lipids is 200-260
mg per day (3238, 3239, 3240).
For treatment of anemia of prematurity, 50 IU daily has been used for up to 6 weeks
(10362).

The recommended daily intake of vitamin E for adults was recently increased. Both
women and men should consume 15 mg of vitamin E from food (4844). This is
equivalent to 22 IU of the RRR-alpha-tocopherol (natural vitamin E) or 33 IU of the
all-rac-alpha-tocopherol (synthetic vitamin E) (4844). For Infants 7-12 months, 6 mg;
Children 1-3 years, 7 mg; Children 4 -8 years, 11 mg; Older children and adults, 15
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mg; Pregnant women, 15 mg; Lactating women, 19 mg (4844). The recommended
upper dosage limit for all forms of supplemental alpha-tocopherol is 1000 mg (4844).
Dosing for vitamin E can be confusing. Some sources and clinical studies choose to
express vitamin E dosing based on mg or International Units (IU). Current
guidelines have expressed recommended dietary allowance (RDA) and upper
tolerable limits for vitamin E in milligrams. However most products are still labeled
in IUs. It becomes important to understand how to convert between IUs and
milligrams of vitamin E. The appropriate method for doing this depends of the
formulation of vitamin E being considered and whether or not you are determining
RDA or tolerable upper limit. For conversions related to RDA and to convert IUs of
RRR-alpha-tocopherol (natural vitamin E) to milligrams of alpha-tocopherol,
multiply by a factor of 0.67. For example, 30 IU of RRR-alpha-tocopherol is 20 mg
RRR-alpha-tocopherol (natural vitamin E). To convert IUs of all-rac-tocopherol
(synthetic vitamin E) to milligrams of alpha-tocopherol, multiply by a factor of 0.45.
For example, 30 IU all-rac-tocopherol equals 13.5 mg of all-rac-alpha-tocopherol
(synthetic vitamin E). The tolerable upper limit conversion factor for racemic and
RRR-alpha tocopherol assumes that all isomers of vitamin E might contribute to
toxicity so the conversion factor for all-rac-alpha tocopherol (synthetic vitamin E) is
different. For conversions related to upper limit and to convert IUs all-rac-alpha
tocopherol (synthetic vitamin E), multiply by a factor of 0.91. For example, 2000
IUs all-rac-alpha tocopherol (synthetic vitamin E) is equivalent to 1820 mg. The
conversion factor of 0.67 is the same for calculating upper limit for RRR-alpha
tocopherol (natural vitamin E). The same factors are used for either acetate or
succinate salts because the content has been adjusted for the molecular weights of
the salts (4844). Natural vitamin E (d-alpha-tocopherol) is similarly absorbed when
taken with high-fat (36 grams) or low-fat (3 grams fat) meals (6133). Synthetic
vitamin E (all-rac-alpha-tocopherol) should be taken with food for best absorption
(6405).

TOPICAL: For treating chemotherapy extravasation, 10% vitamin E (type
unspecified) has been used topically in combination with 90% dimethyl sulfoxide
(DMSO) (4713).

Editor's Comments:

 

The American Heart Association recommends obtaining antioxidants, including
vitamin E, by eating a well-balanced diet high in fruits, vegetables, and whole grains
rather than from supplements until more is known about the risks and benefits of
supplementation (1440).

This monograph was last reviewed on 04/09/2014 and last updated on 08/19/2015. Monographs are
reviewed and/or updated multiple times per month and at least once per year. If you have comments or
suggestions on something that should be reviewed or included, please tell the editors. For details about our
evidence-based approach, see our Editorial Principles and Process.
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