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Reports of vitamin E–induced allergic contact dermatitis (ACD) and frequent use of vitamin-E derivatives (tocopherol, tocopheryl

linoleate, tocopherol acetate, etc) in skin care products deserves further investigation into tolerability and suitability of vitamin E in

skin care preparations. A PubMed search was conducted to review the prevalence of vitamin E–induced ACD. It revealed 931 cases of

vitamin E–induced ACD mainly from one large study. There were no reported deaths and only three patients required hospitalization

for treatment. It appears that vitamin E–induced ACD is an uncommon phenomenon; incidence is low despite its widespread use in

skin care products. Given its antioxidant and photoprotective properties, vitamin E should remain an ingredient in skin care products.

V ITAMIN E protects skin by absorbing the ultravio-

let (UV) wavelengths that are most damaging to

skin and by forming stable nonradical intermediates in

the presence of oxidative stress.1,2 Although there are no

conclusive data on its efficacy, vitamin E is postulated to

minimize photoaging,3 decrease UV-induced damage,4

increase stratum corneum hydration,2 and help accel-

erate wound healing.5 Although dietary vitamins provide

some oxidative protection, topical antioxidant supple-

mentation of lipophilic substances such as vitamin E

help further protect the skin.6 With hopes of hastening

scar resolution and erasing wrinkles, manufacturers

commonly include vitamin E in topical cosmetics,

lotions, and sunscreens. However, it has long been

reported that topical vitamin E formulations are a source

of allergic contact dermatitis (ACD). This may lead to

speculation about its continued use in cosmetics and

skin care products. We report the results of a literature

review undertaken to explore the issue of vitamin E–

induced ACD.

Methods and Results

Studies describing vitamin E–induced ACD were identified

with a literature search of the PubMed database. The

search used the terms ‘‘vitamin E,’’ ‘‘tocopherol,’’ and

‘‘contact dermatitis.’’ Date restriction was not used, and

only articles in English were considered. The articles

obtained were screened for additional references to work

not obtained through the initial search. Our search

revealed 931 cases of vitamin E–induced ACD, most

coming from one large study (Table 1).

Discussion

Since the beginning of the use of vitamin E as a topical

agent, reports of vitamin E–induced ACD have surfaced.

Vitamin E was discovered in 1922 as an essential

component in animal reproduction; further studies

postulated that its topical use might confer health

benefits. Vitamin E effectively protects against acute and

chronic UV-induced damage that is clearly associated

with human skin cancers.7,8 When it effectively penetrates

the skin, vitamin E neutralizes lipid peroxyl radicals while

preventing further unsaturated fatty acid peroxidation.9

The remaining vitamin E that has not penetrated the

epidermis continues to provide protection by absorbing

UV radiation.1 Vitamin E may be found in products as

tocopherol (usually a-tocopherol) or as the esterified

form, tocopheryl. Both are absorbed by the body at similar

rates, but the ester is thought to be less susceptible to

oxidation.10

Brodkin and Bleiberg reported the first case of ACD

after the use of a vitamin E–based cream.11 Since then,

others have reported similar dermatitic symptoms in

patients who used vitamin E–containing skin care

products (see Table 1). Vitamin E–induced ACD has been
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Table 1. Case Reports and Studies of Contact Allergy to Vitamin E

Study

Patient

No.

Sex, Age

(yr) Medium Used Clinical Features Patch-Test Results*

Brodkin

et al, 1965

1 F, 18 Tashan Cream

(Hoffman,

La Roche, Basel,

Switzerland)

(a-tocopherol)

Two episodes of erythema, edema,

vesiculation, and crusting of left

ear lobe and helix after application

of Tashan cream

Reaction (+) to d-a-tocopherol

Minkin et al,

1973

1–3 NR Mennen E

(vitamin E)

deodorant

(Colgate-Palmolive,

New York)

Erythema and edema of underarms

with a blotchy morbilliform dermatitis

spreading to trunks and arms

Patch testing not performed.

Aeling et al,

1973

1–3 M, 18 Vitamin E–based

aerosol deodorant

(dl-a-tocopherol)

All patients experienced pruritus

and erythema of the axillae

extending onto the thorax and

upper extremities.

Two patients were patch-tested

with dl-a-tocopherol (2); (third

patient was not tested); 1 patient

(the other two were not tested) had

positive (2+) patch-test reaction to

mixture of a-, b-, c-, and d-

tocopherol (nonacetate form).

M, 22

M, 16

Roed-Peterson

et al, 1975

1 M, 21 dl-a-tocopherol

20% pet

(5% pet was

negative)

Patch testing of 97 patients resulted

in one report of ACD of the hands

and forearms.

Reaction (2+) to dl-a-tocopherol

20% pet 22 days after application

of test (probably patch-test

sensitization as follow-up test

results were negative)

Saperstein et

al, 1984

1 F, 31 Contents of ‘‘pure

vitamin E’’ capsule

Extensive eruption in a generalized

distribution after application of

vitamin E oil on right thigh and

right hemithorax

Reaction (4+) to dl-a-tocopherol

acetate

2 F, 32 Vitamin E cream Postoperative wound care (s/p

augmentation mammaplasty)

with vitamin E cream resulted

in numerous erythematous

edematous patches and plaques,

papules, and macules around

breast, axillae, and arms.

Reaction (2+) to dl-a-tocopherol

Goldman et al,

1986

1 F, 63 Contents of ‘‘pure

vitamin E’’ capsule

Erythematous, eczematous, and

pruritic eruption over upper

chest, neck, and face after

application of vitamin E oil

in vitiliginous areas of body

Reaction (2+) to ‘‘pure vitamin E’’

oil (no mention of other

ingredients)

Fisher 1987 1 F, 46 Moisturizing cream

(vitamin E)

Acute pruritic edematous dermatitis

of face after use of facial cream for

wrinkles

Patch testing not performed.

Hunter et al,

1991

1 F, 48 Contents of ‘‘pure

vitamin E’’ capsule

Redness, swelling, stinging, and

infection of face requiring antibiotics

after mixing of contents of vitamin

E oil with Crisco shortening (J.M.

Smucker Co., Orville, OH) for facial

care after full-face

chemical peel

Patch testing not performed.
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Study

Patient

No.

Sex, Age

(yr) Medium Used Clinical Features Patch-Test Results*

2 M, 41 Contents of "pure

vitamin E’’ capsule

Swelling, stinging, and intense

redness of face after application

of vitamin E oil to face s/p

dermabrasion of both cheeks

Patch testing not performed.

3 F, 51 Contents of ‘‘pure

vitamin E’’ capsule

Burning, erythema, and exudation of

face after application of vitamin E

oil to face s/p perioral chemical peel

Patch testing not performed.

De Groot et al,

1991

1 F, 40 Cosmetic creams

(tocopheryl acetate)

Erythema and urticarial papules on face

and neck with edema of eyelids after

first-time use of a cream on face.

Reaction (2+) to tocopheryl

acetate 10% pet

2 F, 45 Cosmetic creams

(tocopheryl acetate)

Dermatitis of face and hands after

use of moisturizing cream

Reaction (1+) to tocopheryl

acetate 10% pet

3 F, 38 Cosmetic creams

(tocopheryl acetate)

Papulovesicular dermatitis of abdomen,

thighs, and buttocks after first-time

use of moisturizing cream for

treatment of striae

Reaction (2+) to tocopheryl

acetate 10% pet

4 F, 27 Cosmetic creams

(tocopheryl acetate)

Erythematous papular dermatitis on

upper legs and thighs with papular

dissemination to arms and trunk

after use of moisturizing cream for

treatment of cellulitis

Reactions (2+) to tocopheryl acetate

10% pet and tocopheryl nicotinate

10% pet

Garcia-Bravo

et al, 1992

1 M, 28 Soapy oats lotion

(water-soluble

tocopherol acetate)

Acute generalized eczema after use

of soapy oats lotion

Reaction (1+) to tocopherol acetate

1% aq

Manzano et al,

1994

1 M, 17 Glaan cream

(Neo-Farmaceutica,

Lisbon, Portugal)

(tocopheryl acetate)

Eczema development on right leg 2

months after application of

moisturizing cream on a

third-degree burn

Reactions (3+) to tocopheryl acetate

20% and 10% pet

Perrenoud et

al, 1994

905{ NR Cosmeceutical vitamin

E lineolate (mainly

tocopheryl linoleate)

Papular, follicular, widely distributed

pruritic contact dermatitis

Not all patients were patch-tested.

Bazzano et al,

1996

1 F, 19 Topical ointment

(5% vitamin E)

Development of eczematous lesions

scattered over arms and legs after

application of topical formulation

Reaction (1+) to tocopherol acetate

2.5%

Harris et al,

1997

1 F, 17 Contents of ‘‘pure

vitamin E’’ capsule

Erythema and edema of entire face

after application of vitamin E oil

to facial laceration

Negative reactions to dl-a-

tocopherol 4% pet, contents of

vitamin E capsule, and

cosmeceuticals containing

tocopheryl acetate

Parsad et al,

1997

1 F, 30 Contents of 400 IU

vitamin E, Evion

capsule (Merck,

Darmstadt,

Germany)

Erythematous papules and vesicles,

progressing to xanthomatous

reaction, after application of vitamin

E oil to face for postinflammatory

hyperpigmentation after superficial

injury to right cheek

Patch testing not performed.

Oshima et al,

2003

1 F, 32 Medicated cream for

hands and fingers

Itchy eruptions and edematous

erythema on trunk and extremities

Reaction (1+) to dl-a-tocopheryl

nicotinate 0.1% pet

Table 1. Continued
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reported from underarm aerosol deodorant (namely,

Mennen E, Colgate-Palmolive, New York, NY),12,13

chemical peels,14 and concentrated vitamin E oil (‘‘pure

vitamin E’’) capsules.14–18 Rash presentation is predomi-

nately eczematous and papular but can range from

xanthomatous eruptions to erythema multiforme–like

lesions.15,18

The type of vitamin E derivative also plays a role in

ACD. Roed-Petersen and Hjorth patch-tested 97 patients

with d,l-a-tocopherol in 20% petrolatum, resulting in just

one positive result.19 Furthermore, solutions of dl-a-

tocopherol (5%), d-a-tocopherol (5% and 20%), and d-a-

tocopheryl succinate (5% and 20%) did not induce a

positive test result in this subject. Other studies have

confirmed that dl-a-tocopherol (of synthetic origin)

induces dermatitis more frequently than d-a-tocopherol

(of natural origin).20

The North American Contact Dermatitis Group

(NACDG) tested 4,435 patients with 100% dl-a-

tocopherol and observed 0.7% reactivity in 2005 to

2006, compared with 1.1% reactivity in 2003 to 2004 and

0.5% in 2001 to 2002.21 Wetter and colleagues patch-

tested with 10% tocopherol and found that 0.8% of the

711 participants had a positive reaction.22 This rate is

similar to the positive-reaction rates of mercapto mix

1%, sesquiterpene lactone mix 0.1%, benzophenone-3

3%, and hydrocortisone-17-butyrate 1%.21 Although

there is a low rate of reaction to dl-a-tocopherol, the

increasing use of vitamin E in skin care products

suggests that many may benefit by including it in

standard patch tests.

In 1992, an epidemic outbreak of papular, follicular,

and widely distributed rashes with pronounced pruritus

occurred in Switzerland following the release of a new

line of cosmetics. In fact, the cosmetic line induced ACD

at least three times per 1,000 units sold. Perrenoud and

colleagues, using patch tests on affected patients and

biochemical studies on the cosmetic line, found the

offending agent to be vitamin E linoleate, a mixture of

fatty acid esters of d,l-a-tocopherol, primarily composed

of tocopheryl linoleate but also tocopheryl oleate,

tocopheryl palmitate, and tocopheryl myristate.23

Because of its lipophilic properties and possible active

metabolite production in vivo, tocopheryl linoleate may

be more allergenic than other derivatives of vitamin E.

Furthermore, both delayed- and immediate-type pre-

sentations were reported. However, the Cosmetic

Ingredient Review Expert Panel concluded that all

vitamin E derivatives, including tocopheryl linoleate,

are safe for topical use, and tocopheryl linoleate

continues to be used in many skin care and cosmetic

products.24

According to the National Institutes of Health National

Library of Medicine database on household products, 126

personal care products contain tocopherol, 309 products

contain tocopheryl acetate, 11 products list tocopherol

acetate as an ingredient, and 4 products still contain

tocopheryl linoleate.25 The Environmental Working

Group’s Skin Deep cosmetic safety database lists 11,931

products containing tocopheryl acetate, 8,944 containing

tocopherol, and 210 containing tocopheryl linoleate.26

Although tocopheryl linoleate appears to be the more

problematic form of vitamin E, it continues to be included

in at least 210 cosmetic products.26

Review of the literature on vitamin E–induced ACD

suggests several important principles: (1) higher concen-

trations of vitamin E produce ACD more often than do

low concentrations,19 and many cases have occurred after

the use of high-concentration vitamin E oil (‘‘pure vitamin

E’’)14–18; (2) vitamin E–induced ACD is an uncommon

phenomenon—incidence is low despite its widespread use

in skin care products; and (3) several of the case reports of

vitamin E–induced ACD were not confirmed by patch

testing, casting some doubt upon their claim.

Study

Patient

No.

Sex, Age

(yr) Medium Used Clinical Features Patch-Test Results*

Matsumura et

al, 2004

1 M, 31 Mentholatum AD

cream (ROHTO,

Osaka, Japan)

Edematous erythema and serous

papules on face, penis, and upper

extremities and hands

Reactions (+) to tocopherol acetate

0.5% and 0.25%

ACD 5 allergic contact dermatitis; aq 5 aqueous; F 5 female; IU 5 international units; M 5 male; NR 5 not reported; pet 5 in petrolatum; s/p 5

status post.

*A ‘‘+’’ indicates that the patch-test result was positive but that the intensity of the reaction was not reported; a number preceding the ‘‘+’’ indicates the

intensity as reported by the author(s).
{Dermatologists saw 263 patients, and 642 patients self-reported.

Table 1. Continued
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Although the healing properties of vitamin E are

controversial, its photoprotective properties have been

used in various cosmetic and skin care products.27 Soon

after the addition of vitamin E to skin care products,

reports of vitamin E–induced ACD began to surface,

implicating d,l-a-tocopherol, tocopheryl acetate, and

tocopheryl nicotinate, along with concentrated vitamin E

oil (‘‘pure vitamin E’’). However, these reports represent

only a minute percentage of the population that uses

products that contain vitamin E. Of note, most cases

involved eczematous lesions, papular rashes, acute edema-

tous urticaria-like lesions, and erythema multiforme–like

eruptions; only three reported patients have required

hospitalization.14,15 When one suspects a patient is

experiencing vitamin E–induced ACD from a particular

product, patch testing with the suspected type of vitamin E

as well as with all of the other ingredients in the product is

called for, along with detailed history and other types of

appropriate testing (use testing, dilutional testing, repeat

open application testing). There are no conclusive data on

the best form, concentration, and vehicle for patch-test

screening. De Groot and colleagues recommended vitamin

E derivatives at a 10% concentration in petroleum,28 but

the extended and comprehensive NACDG patch test series

include 100% dl-a-tocopherol. Other commercially avail-

able patch tests include tocopherol acetate 100% and dl-a-

tocopherol acetate 10% in petrolatum.29,30 Vitamin E

allergy testing is not currently available on the Thin-Layer

Rapid Use Epicutaneous (T.R.U.E.) Test ready-to-use

patch-test system. Further research is necessary to

determine the best form, concentration, and vehicle for

patch-test screening.
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