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Materials and Methods: A PubMed search (between 1948-2020) was performed to
identify studies that evaluated the use of vitamin C and vitamin E oral therapy for treating
dermatologic conditions in humans. Articles were excluded if they examined topical
formulations, if treating vitamin deficiencies, or if used in combination with other
ingredients.
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Results: Fifty-eight articles, encompassing only 1,669 patients, were reviewed.
Evidence supports oral vitamin C therapy inpigmentary disorders, such as chloasma
(600mg daily), and wound healing, such as in pressure sores (3g daily). Similarly,
evidence supports oral vitamin E for pigmentary disorders, like chloasma (300mg daily),
and fibrotic disorders, such as radiation-induced fibrosis (1000IU daily). Combination
therapy with vitamins C and E is documentedfora variety of dermatologic disorders such
aschloasma (600mg vitamin C/300mg vitamin E daily), systemic sclerosis (1000mg
vitamin C/400 IU vitamin E daily), and UV-induced erythema (2-3g vitamin C/1-2g
vitamin E daily).

Conclusion: The current literature offers some support of the therapeutic use of oral
vitamin C and/or vitamin E inchloasma, pigmented contact dermatitis, atopic dermatitis,
vitiligo, and pressure wounds. However, evidence is limited by few quality studies with
contradictory results.
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inhibition of melanogenesis.” It is well established that vitamin C
is a cofactor to stabilize collagen formation and promote the
proliferation and migration of dermal fibroblasts needed for
wound healing.” Moreover, ascorbic acid and many of its
derivatives have demonstrated inhibitory effects on the enzyme
tyrosinase, which catalyzes the hydroxylation of tyrosine to
dihydroxyphenylalanine (DOPA). The oxidation of DOPA leads
to the production of ortho-quinone, which is theorized to play a
role in melanin production.”

Introduction

Vitamin therapy has become widely popularizedin the
treatment of dermatologic conditions,'” and is estimated to
generate more than $30 billion dollars in the United States.’
Moreover, vitamins C and E are well recognized for their
antioxidant properties and close link to anti-aging. Vitamin C,
also known as ascorbic acid, is a water-soluble nutrient that
cannot be synthesized by humans, and must be obtained from
dietary sources.” Relative to other organs, it is found in highest

concentrations in the skin, where it acts as cofactor in the Vitamin E, or alpha-tocopherol, is a lipid-soluble

generation of stabilized collagen molecules within the dermis.’
Vitamin C is integral to wound healing,® reducing oxidative
stress from UV exposure,”® and has been implicated in the

antioxidant that helps protects lipid-containing skin barriers from
UV free radicals.' Moreover, vitamin E can modulate the
inflammatory response and has been described in the inhibition
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of melanogenesis.'"'> As a potent antioxidant, vitamin E
functionally reduces pigmentation by interfering in lipid
peroxidation within melanocyte membranes and by increasing
the melanocyte concentrations of glutathione, which has been
shown to decrease tyrosinase activity and thus melanin
production.'®"® Furthermore, this antioxidant property protects
the skin from photodamage by stabilizing lipid membranes.”'’

Aside from the basic physiological roles of vitamins C and
E, numerous studies have reported on the use of vitamins C and
E as treatment option in dermatologic disorders. However, the
evidence for their use in dermatologic disorders is scattered. In a
recent systematic review, we elucidated the role of topical
vitamin C and vitamin E use in dermatologic conditions. Now,
the therapeutic value of oral vitamin C and E in dermatologic
diseases needs to be ascertained via a comprehensive assessment
of all published studies. As such, this systematic review
exploring the scientific evidence for the use of oral vitamin C
and E aims to understand their therapeutic utility in skin and hair
pathologies.

Methods

A review of PubMed database from 1948 to 2021 was
completed utilizing the Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocol (PRISMA-P). The search
terms “((vitamin ¢ OR ascorbic acid) OR (vitamin e OR
tocopherol)) AND (skin OR hair) NOT (topical)” were used. All
case reports, case series, retrospective and prospective
observational studies, and clinical trials involving human
subjects and written in English were included. Articles, which
included other ingredients in addition to vitamin C and/or
vitamin E, were included only if the effect of vitamin C and/or
vitamin E could be deduced. Articles were excluded if they
examined topical formulations, or if they were treating vitamin
C or vitamin E deficiencies. Levels of evidence for each article
was determined based on the Oxford Centre for evidence-based
medicine criteria.'*

Results

The literature search initially yielded 1,493 manuscripts.
After applying the inclusion and exclusion criteria, 58 articles
were reviewed (Figure 1).This included 24randomized
controlled trials (RCT),six cohort studies, four case-control
study, sixteen case series, and nine case reports, totaling 1,669
patients(supplemental Tables 2-4).We identified 35 unique
dermatologic conditions treated with oral vitamin C and/or
vitamin E in the literature. A summary of findings with level of
evidence with vitamin C, vitamin E, or combination therapy by
condition is included below (Table 1).

Figure 1: Preferred Reporting Items for Systematic Review and
Meta-Analysis Protocol (PRISMA-P) for systemic literature
review of oral vitamin C and vitamin E use in dermatology.
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Oral Vitamin C Therapy

There were total of 16 studies examining treatment with oral
vitamin C (200-4,000 mg daily) in skin conditions, with eight
studies supporting its efficacy.

Pigmentary Disorders

In chloasma and pigmented contract dermatitis (PCD), a
triple-armed RCT compared the use of 300mg vitamin C, 150
mg d 1-a-tocopheryl acetate, and combination therapy for 4-12
weeks in patients with facial PCD (n = 15) or chloasma (n = 45).
For the vitamin C group, significant clinical improvement in
discoloration was noted among 40%of subjects with PCD and
50% with chloasma. Side effects were noted among 11.7% of
subjects, and included acne, hot flushes, upset stomach,
hypermenorrhea, and seborrheic dermatitis of the scalp.'’

Vitamin C therapy(up to 1g of vitamin C daily) was found
ineffective for pigmented purpuric dermatosis in a retrospective
cohort study of 53 patients after median duration of 3.1
months.'®

Inflammatory Conditions

In inflammatory conditions, vitamin C therapy is supported
for the treatment off urunculosis, pediatric miliaria rubra, and by
a single case report inlichen spinulosus. In recurrent
furunculosis, one prospective cohort study (n = 23)from 1975
described the use of 1g of vitamin C for up to six weeks with
significant clinical improvement and enhanced neutrophil
function (n =12/23)."For pediatric miliaria rubra, one non-
randomized clinical trial from 1968 described the use of
15mg/kg of ascorbic acid in children (n = 30) for two weeks,
with clinical improvement among 93% of those treated versus
27% of those receiving placebo.' For lichen spinulosus, one
case from 1964 reported clinical improvement after eight months
of 500mg of vitamin C therapy."’

Vitamin C therapy (1-4g ascorbic acid daily)was found
ineffective in the treatment of cutaneous hypersensitivity
reactions in a RCT (n=14).%
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Table 1. Summary of dermatologic conditions treated with oral vitamin C, vitamin E, or combination therapy based on efficacy of

treatment and categorized by level of evidence based on the Oxford Centre for evidence-based medicine criteria.

Oxford Level of | Vitamin C Vitamin E Vitamins C and E
Evidence
Effective
Level 1 Chloasma Atopic Dermatitis” Chloasma
Pigmented Contact Dermatitis Chloasma Pigmented Contact Dermatitis
Pressure Sores” Pigmented Contact Dermatitis UV-Induced Erythema®
Radiation-Induced Fibrosis
UV-Induced Erythema™
Vitiligo®
Level 2 Furunculosis Epidermolysis Bullosa™ Systemic Sclerosis
Thalassemia Leg Ulcers Leprosy (as adjunct)
Retinoid Toxicity
Level 3 Miliaria Rubra Actinic Prurigo
Yellow Nail Syndrome™”
Level 4 Staphylococcal Pyoderma Cutaneous Lupus’
Chemotherapy-Induced
Alopecia®
Porphyria Cutanea Tarda
Acrodermatitis atrophicans
Level 5 Inherited Human Collagen | Necrobiosis Pseudoxanthoma Elasticum
Lysyl Hydroxylase Deficiency LipoidicaDiabeticorum
Lichen Spinulosus
Ineffective or Not Statistically Significant
Achromotrichia Acne Vulgaris Polymorphous Light Eruption
Cutaneous Hypersensitivity | Arsenic-Induced Skin Lesions'
Reaction
Erythropoietic Protoporphyria’ | Granuloma Annulare'
Pigmented Purpuric Dermatosis | Leukoplakia'
UV-Induced Erythema Psoriasis

'Studies which showed improvement, but not statistically significant

’Disease for which multiple studies exist and demonstrate conflicting results
*Disease for which multiple studies exist and are entered here based on the study with highest level of evidence.

Wound Healing

In wound healing studies, there is evidence to support
vitamin C therapy inthalassemia leg ulcers, but the evidence in
pressure wounds and pyoderma is not as strong. Inthalassemia
leg ulcers, which are a chronic complication of this hereditary
hemolytic anemia, one crossover RCT from the United
Kingdom in 1975 described eight subjects treated with 3g of
ascorbic acid for eight weeks who experienced higher rates of
healing with vitamin C therapy compared to placebo. Adverse
side effects included “heartburn” and increased
diuresis.*' Regarding pressure wounds, in one RCT from 1974,
subjects (n = 20) were divided into two groups (1g ascorbic
acid versus placebo), of which the treatment group
demonstrated significant reduction in ulcer size after
onemonth.” A second RCT divided subjects (n = 88) into two
groups (1g ascorbic acid versus 20mg ascorbic acid) for 12
weeks, but noticed no significant difference in healing rates

nor healing velocities (measured in centimeters per
week).”Lastly, regarding staphylococcal pyoderma, one case
series demonstrated improvement of patients (n = 2) with
recurrent wounds on the buttocks and genitalia with 1.5g
ascorbic acid for six months.**

Hair and Nail Disorders

Vitamin C therapy was found to be ineffective in one case
series from 19500f patients(n= 24) treated for achromotrichia
(200-600mg vitamin C daily) with treatment duration ranging
from fewer than seven days to seven months.*

Photosensitivity/ UV Exposure

Therapy with vitamin C was found ineffective in the
treatment of erythropoietic protoporphyria in one low-quality
RCT (n=12) using 1g ascorbic acid daily,”® and the treatment
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or prevention of UV-induced erythema in two RCTs and one
prospective cohort study(500mg-3g ascorbic acid daily).””

Genetic Disorders

One case report from 1978 supports use of vitamin C
therapy (4g ascorbic acid daily) for inherited human collagen
lysyl hydroxylase deficiency, a genetic collagen disorder,
demonstrated by improved wound healing, corneal growth,
muscle strength, and pulmonary function.*

Oral Vitamin E therapy

There were a total of 41 studies utilizing oral vitamin E in
dermatologic disease, in doses ranging from 10 — 2000mg/100
- 10,000 IU, with 25 studies demonstrating some efficacy.

Pigmentary Disorders

In chloasma and PCD, a RCT utilized 150 mg dl-a-
tocopheryl acetate for 4-12 weeks in patients with PCD (n =
10) or chloasma (n =50) and showed significant improvement
in33% ofsubjects with PCD and 60% with chloasma. Side
effects were noted in 11.7% of subjects, and included acne,
stomach discomfort, excessive perspiration, menstrual
abnormalities, and shortened menstrual cycles.'

In a vitiligo trial, subjects (n =24)who had UVB
phototherapy plus 400 IU a-tocopherol versus UVB alone
needed significantly fewer UV treatments to achieve 50%
repigmentation.’’ In another RCT, subjects(n = 30) were
divided into two groups (UVA phototherapy versus UVA
phototherapy plus 900 IU vitamin E) for six months, however
no significant difference in treatment efficacy was
demonstrated, and similar adverse effects were noted,
including erythema, nausea, and headache.”

Inflammatory Disorders

In atopic dermatitis, one RCT from 1989 separated
subjects (n = 60) into three groups (600ug selenium, 600ug
selenium plus 600 IU vitamin E, and placebo) and
demonstrated no clinically significant difference between the
three groups after 12 weeks of treatment.®®> A second RCT
from 2011 divided subjects (n = 45) into four groups (vitamin
D, 600 IU all-rac-alpha-tocopherol, 600 IU all-rac-o-
tocopherol plus vitamin D, and placebo), demonstrating
clinical SCORAD improvement with vitamin E therapy after
60 days, with vitamin D and vitamin E combination being the
most effective.”® A third RCT from 2002 separated subjects (n
= 96)into two groups (400 IU R,R,R-a-tocopherol versus
placebo) and noted 66% SCORAD improvement with vitamin
E versus 20% with placebo after eight months.*

Five old case series have studied the role of vitamin E
therapy in cutaneous lupus. One case series from 1948
described the use of 50mg-2000mg mixed tocopherols daily
which significantly improved lesion regression in all eleven
subjects.”® A second case series from 1952 noted subjects (n =
47) received 50-300mg of L-tocopherol for 3-6 weeks,
followed by 50mg daily as a maintenance dose, showing

significant improvement among 87% of patients. Rare side
effects included urticarial eruptions, nausea, and constipation,
and severe leg pain.’’ Among the three studies which showed
negligible or no improvement, one case series from 1992
examined the use of 400mg vitamin E among seven subjects,
and demonstrated no improvement based on clinical
assessment after 12 weeks.”®In an additional case series
from1950, subjects (n =45) received treatment with 600mg
vitamin E for 2-9 months, with some clinical improvement in
11% of subjects, no significant improvement in 87% of
subjects, and rapid relapse in one individual after
discontinuing treatment. Adverse effects of vitamin E therapy
included fever, chills, flushing, nausea, and vomiting.” A
third case series from 1951 gave subjects(n =10) 600mg mixed
tocopherols for five months without noting improvement
based on clinical assessment.*’

The use of vitamin E therapy was not found to be of
benefitfor the treatment of isotretinoin-related side effects in
acne vulgaris (800 IU d-L-alpha-tocopherol) as noted in two
RCTs (n=222),*"*or psoriasis (600 IU d-a-tocopherol and
600 ug selenium) in one RCT (n=69).*

Hair and Nail Disorders

Low-level evidence supports vitamin E therapy in two
hair and nail disorders: chemotherapy-induced alopecia and
yellow nail syndrome. Two case series explore the use of 1600
IU a-tocopherol in the reduction of chemotherapy-induced
alopecia. In one case series, 20 patients were treated for one
week prior to beginning chemotherapy, of which 90% reported
significant hair loss.** The second case series (n = 16)
demonstrated that longer periods of vitamin E intake was
associated with less hair loss while undergoing doxorubicin
therapy, and 69% of patients did not experience significant
alopecia, based on clinical assessment.*’

For yellow nail syndrome, a retrospective observational
study (n = 11) reported that 27% of subjects taking 1200 TU
vitamin E completely recovered, 27% with clinical
improvement, and 45% of subjects with no response;
treatment duration ranged from one month to nine years.*’ In
one case series, two patients were treated with 800 IU oral o-
tocopherol for at least four months, however only one
demonstrated clinical improvement.*” A second case series (n
=2) described the use of 800-1200 IU vitamin E for 12-13
months, with one subject noting complete resolution of nail
discoloration.” Another case report from 1973 described a
patient taking 800 IU d-a-tocopherol for 6.5 months and
showed clinical improvement with occasional bronchial
coughing.” In a second case report, a patient is described
taking 300mg tocopherol nicotinate for nine months with
clinical improvement. However, the patient experienced
sudden weight gain and generalized fatigue.™

Photosensitivity/ UV Exposure

The evidence to support vitamin E therapy in UV-induced
erythema is inconsistent. One cohort study divided subjects (n
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=16) into two groups, (400 IU a-tocopherol versus 15mg f3-
carotene), with no improvement in either group in skin
sensitivity to UV radiation based on markers of oxidative
stress, histology, and minimal erythema dose (MED)
assessments after eight weeks.”' In a RCT, subjects (n = 20)
were divided into two groups (25mg carotenoids versus 25mg
carotenoids plus 500 IU tocopherol), with erythema reduction
over the course of 12 weeks with combination therapy, as
assessed by reflection photometry.>® In another study (n=16),
two groups (400 IU a-tocopherol acetate versus placebo) were
treated over six months, with a 6% decrease in overall
erythema in the vitamin E group.” In a trial with 40 subjects
placed on different vitamin therapies (3g L-ascorbic acid, 2g
D-a-tocopherol, 3g L-ascorbic acid and 2g D-a-tocopherol,
and placebo) for 50 days, there was no significant reduction of
erythema in the D-o-tocopherol group.”® Similar lack of
improvement was noted in a trial that divided subjects (n = 45)
into three groups (2g ascorbic acid, 1200 IU D-a-tocopherol,
and combination of 2g ascorbic acid plus 1200 IU D-o-
tocopherol).”

In actinic prurigo, efficacy of tetracycline versus 100 IU
vitamin E for six months among 16 subjects was assessed,
with significant clinical improvement from baseline, and no
significant difference in the efficacy between the two
treatments.>

Fibrotic/Sclerotic Disorders

The use of vitamin E therapy for radiation-induced
fibrosis is supported by a small RCT with subjects (n = 22) in
four groups (pentoxifylline, 1000 IU vitamin E, pentoxifylline
and 1000 IU vitamin E, and placebo). Significant
improvement of fibrosis with pentoxifylline and vitamin E
was noted after six months, based on ultrasound measurements
of the affected areas. Neither pentoxifylline nor vitamin E
demonstrated an effect individually. Adverse side effects
included hot flushes, nausea, asthenia, vertigo, and headache;
though, attribution of side effects to vitamin E or
pentoxifylline is unclear.”

Bullous Disorders

Few dated studies conducted between 1964 — 1976
provide support for vitamin E therapy inepidermolysis bullosa
(EB). Indystrophic EB, one low quality clinical trial
administered 400 IU vitamin E to subjects (n = 2) for eight
weeks, noting reduced numbers of bullae.’*Treatment with
doses of 300-600 IU d-L-a-tocopherylin dystrophic EB for 30
days to 4 months lead to varying degrees of bullae regression
(n = 6), with two subjects experiencing relapse after treatment
discontinuation.””**Other reports ofdystrophic and hereditary
EB patients (n = 2)given1600-6000 IU and 300 mg-1800 mg
a-tocopherol, respectively, over a three month period
demonstrated clinical improvement with fewer and smaller
bullae.””*®In contrast, a patient with dystrophic EB treated
with 10,000 IU D-L-a-tocopheryl acetate for seven weeks
showed no clinical improvement.®’

In another bullous condition porphyria cutanea tarda, a
case series from 1978 demonstrated complete resolution of
lesions in two subjects with 400-16001U d-a-tocopherol for at
least 2 months of treatment.*

Infections

There is support for the use of vitamin E therapy (400 IU)
in the treatment of leprosy from a comparative cohort studyin
India. Patientswith leprosy (n = 50) receiving multi-drug
therapy (MDT) wereseparated into two groups (MDT versus
MDT plus vitamin E), with the latter noting significantly
reduced oxidative stress in blood samples and skin.*®

Inacrodermatitis atrophicans, a case series (n =11)from
1952 showed significant clinical improvementwith treatment
of 10-150 mg L-tocopherol. Side effects included urticarial
eruptions, nausea, and constipation.”’

Other

There is no evidence to support vitamin E therapy in
arsenic-induced skin lesions. One RCT from Bangladesh
utilizing 400mg racemic alpha-tocopherol daily for six months
showed clinical improvement compared to placebo, however
results were not statistically significant.®*

Vitamin E therapy for retinoid toxicity is supported by a
comparative cohort study which divided subjects (n = 66) into
two groups (13-cis-retinoic acid versus 13-cis-retinoid acid
plus 800 mg d-a-tocopherol); there were reduced rates of
hyperkeratosis and dryness of mucous membranes following
treatment with d-a-tocopherol after a minimum of six
months.”

One case report from 1948 supports vitamin E therapy for
necrobiosis lipoidicadiabeticorum, as the patient experienced
significant clinical improvement with 100-250mg mixed
tocopherols.*

Vitamin E therapy was found to be ineffective in one
observational cohort study for granuloma annulare (n=38)
(400-600 TU vitamin E for 3-12 months)*’and one single-arm
study with intervention for leukoplakia (n=43) (800 IU
vitamin E for 24 weeks).*®

Oral Vitamins C and E Therapy

There were total of seven studies with combination oral
vitamin C (600 - 3,000mg) and vitamin E (90 - 2,000mg / 400
— 1,500 IU) therapy, with six studies demonstrating efficacy.

Pigmentary Disorders

The previously mentioned triple-armed RCT by
Hayakawa et al. utilizing 300mg of vitamin C and 150 mg d 1-
a-tocopheryl acetate twice daily for 4-12 weeks in patients
with PCD (n =17) and chloasma (n = 41) noted87% ofsubjects
with PCD and 69% with chloasma experienced significant
improvement in discoloration, and significantly greater
improvement with combination therapy than with either
vitamin alone. Adverse events were noted in 8.6% of subjects,
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including acne, xerosis, mild stomach disturbance, and
metrorrhagia."

Photosensitivity/ UV Exposure

The combination vitamin C and vitamin E therapy in the
treatment of UV-induced erythema has been studied in three
small RCTs. Subjects (n=10) who were treated with 2g
ascorbic acid and 1000 IU D-o-tocopherol for eight days
experienced significantly reduced erythema compared to
placebo.”” In a second RCT (n = 40), there was a significant
decrease in erythema among the group taking both vitamins
(3g L-ascorbic acid plus 2g D-a-tocopherol) compared to
placebo after 50 days.” In a third RCT, subjects (n =45) were
divided into three groups (2g ascorbic acid, 1200 IU D-o-
tocopherol, and combination of 2g ascorbic acid plus 1200 [U
D-a-tocopherol). Combination therapy with vitamin C and E
demonstrated a clinically significant decrease in erythema
after only one week.”’

Conversely, combination therapy with vitamin C (3g) and
vitamin E (1500 IU) in the treatment of nine patients with
polymorphous light eruption for eight days was ineffective.”

Fibrotic/Sclerotic Disorders

In a low-quality clinical trial, thirteen subjects with
systemic sclerosis were divided into two groups (1000mg
ascorbic acid plus 400 IU a-tocopherol versus placebo) and
experienced a significant decrease in the rate of skin
thickening following 6-months of treatment, as assessed
clinically and using the Rodnan skin thickness score.”’

Genetic Disorders

Vitamin C (900 mg ascorbic acid) and vitamin E (90 mg
tocopherol acetate) therapy for at least two years in a
pseudoxanthoma elasticum case report showed regression of
papules within six months of treatment and total clearance of
lesions within two years.”

Discussion

This in-depth review found that the use of oral vitamin C
and vitamin E therapy in dermatologic conditions has limited
support by small and dated studies with inconsistent results.
There is evidence to support the use of oral vitamin C (600 mg
ascorbic acid) and vitamin E (300mg D-1-a-tocopherol
acetate) therapy for 4 -12 weeks in the treatment of
pigmentary disorders such as pigmented contact dermatitis or
chloasma, with greatest efficacy from combination therapy.
Similarly, combination therapy with vitamin C and vitamin E
for 7 — 50 days may be beneficial in UV-induced erythema (2
— 3g vitamin C; 1000 — 1200 IU/ 2g vitamin E). There is some
evidence to support vitamin C therapy in wound healing such
as in pressure wounds (lg ascorbic acid for 1 month) and
vitamin E therapy in fibrotic disorders like radiation-induced
fibrosis (1,000 IU vitamin E in conjunction with pentoxifylline
for 6 months).

There are several dermatologic conditions which do not
benefit from oral vitamin C or vitamin E therapy. There is no
evidence to support the use of vitamin C in the treatment of
achromotrichia, cutaneous hypersensitivity
reaction,erythropoietic protoporphyria, pigmented purpuric
dermatosis, or UV-induced erythema. For vitamin E, there is
no evidence to support its use in acne vulgaris, arsenic-
induced skin lesions, leukoplakia, granuloma annulare, or
psoriasis. Also, there is no evidence to support the use of
combination therapy for polymorphous light eruption.

As mentioned above, vitamin C and vitamin E are each
believed to have a role in the inhibition of melanogenesis,
which may explain their synergistic efficacy in the treatment
of pigmentary disorders such as chloasma and pigmented
contact dermatitis. Moreover, the antioxidant properties of
vitamin C and vitamin E protects reasonable explain how their
use in combination protect the skin from photodamage.”'*
Regarding fibrotic diseases, vitamin E has been shown to
reduce fibrosis in other disorders, such as with non-alcoholic
steatohepatitis and liver transplant. It is conjectured that its
role in lipid peroxidation and oxidative stress reduction
minimizes fibrotic changes within the tissue.”” However, it
must be noted that high doses of vitamin E (greater than 400
IU per day) are associated with an increase in all-cause
mortality’®, and thus should be used with caution.

Our review was limited by the use of a single publication
database and insufficient high-quality evidence. Most studies
included in this review had small sample sizes (less than 100
subjects) and demonstrated inconsistent results. Moreover,
many studies were conducted before 1980, particularly those
lending support to vitamin therapy for cutaneous lupus and
epidermolysis bullosa. Based on the quality of evidence
currently in the literature, future studies should focus on the
use of large (greater than 100 subjects) randomized-controlled
trials with standardized dosing regimens, and long-term
clinical and patient-reported evaluations. Lastly, authors of 10
studies had an affiliation with pharmaceutical companies
(denoted in supplemental Tables 2-4).

Conclusions

The current literature supports oral vitamin C and vitamin
E therapy in the treatment of pigmentary disorders (chloasma
and pigmented contact dermatitis), inflammatory disorders
(atopic dermatitis and vitiligo), and wounds (pressure sores).
However, the evidence is limited by a small number of quality
studies with inconsistent results. Larger studies are needed to
provide definitive support for the roles of vitamin C and
vitamin E in the treatment of these conditions, recommended
doses, and potential adverse events.

Authorship Confirmation Statement

All coauthors have reviewed and approved of the
manuscript prior to submission.



International Journal of Cosmetics and Dermatology

www.sciforce.org

References:

1.Global market value for natural/organic cosmetics and
personal care in 2018-2027. Statista. Accessed October 5,
2020.

2.Vranesi¢-Bender D. The role of nutraceuticals in anti-
aging medicine. Acta Clin Croat. 2010, 49(4), 537-544.

3. Garcia-Cazarin ML.; Wambogo EA.; Regan KS.; Davis
CD. Dietary supplement research portfolio at the NIH,
2009-2011. J Nutr. 2014, 144(4), 414-418.
doi:10.3945/jn.113.189803

4. Al-Niaimi F.; Chiang NYZ. Topical Vitamin C and the
Skin: Mechanisms of Action and Clinical Applications. J
Clin Aesthetic Dermatol. 2017, 10(7), 14-17.

5.Valdés F. [Vitamin C]. Actas Dermosifiliogr. 2006, 97(9),
557-568. doi:10.1016/s0001-7310(06)73466-4

6.Moores J. Vitamin C: a wound healing perspective. Br J
Community Nurs. 2013, Suppl:Se, S8-11.
doi:10.12968/bjcn.2013.18.sup12.s6

7.Pullar JM, Carr AC, Vissers MCM. The Roles of Vitamin
C in Skin Health.  Nutrients. 2017, 9(8).
doi:10.3390/nu9080866

8.Chen L.; Hu JY.; Wang SQ. The role of antioxidants in
photoprotection: a critical review. J Am Acad Dermatol.
2012, 67(5), 1013-1024. doi:10.1016/j.jaad.2012.02.009

9.Kameyama K.; Sakai C.; Kondoh S.; et al. Inhibitory
effect of magnesium L-ascorbyl-2-phosphate (VC-PMG)
on melanogenesis in vitro and in vivo. J Am Acad
Dermatol. 1996, 34(1), 29-33. doi:10.1016/s0190-
9622(96)90830-0

10. Keen MA.; Hassan I. Vitamin E in dermatology.
Indian Dermatol Online J. 2016, 7(4), 311-315.
doi:10.4103/2229-5178.185494

11.  Jiang Q. Natural forms of vitamin E: metabolism,
antioxidant, and anti-inflammatory activities and their
role in disease prevention and therapy. Free Radic Biol
Med. 2014, 72, 76-90.
doi:10.1016/j.freeradbiomed.2014.03.035

12.  Nachbar F.; Korting HC. The role of vitamin E in
normal and damaged skin. J Mol Med Berl Ger. 1995,
73(1), 7-17. doi:10.1007/BF00203614

13. del Marmol V.; Solano F.; Sels A.; et al. Glutathione
depletion increases tyrosinase activity in human
melanoma cells. J Invest Dermatol. 1993, 101(6), 871-
874. doi:10.1111/1523-1747.ep12371709

14.  Oxford Centre for Evidence-Based Medicine: Levels
of Evidence (March 2009) — Centre for Evidence-Based
Medicine (CEBM), University of Oxford. Accessed
January 17, 2021.

15. Hayakawa R.; Ueda H.; Nozaki T.; et al. Effects of
combination treatment with vitamins E and C on
chloasma and pigmented contact dermatitis. A double
blind controlled clinical trial. Acta Vitaminol Enzymol.
1981, 3(1), 31-38.

16. Ollech A.; Paller AS.; Kruse L.; et al. Pigmented
purpuric dermatosis in children: a retrospective cohort
with emphasis on treatment and outcomes. J Eur Acad
Dermatol Venereol JEADV. 2020, 34(10), 2402-2408.
doi:10.1111/jdv.16397

17.  Levy R.; Shriker O.; Porath A.; Riesenberg K.;
Schlaeffer F. Vitamin C for the treatment of recurrent
furunculosis in patients with imparied neutrophil
functions. J Infect Dis. 1996, 173(6), 1502-1505.
doi:10.1093/infdis/173.6.1502

18.  Hindson TC. Ascorbic acid for prickly heat. Lancet
Lond Engl. 1968, 1(7556), 1347-1348.
doi:10.1016/s0140-6736(68)92038-2

19. Irgang S. LICHEN SPINULOSUS RESPONSIVE
TO ASCORBIC ACID (VITAMIN C). CASE IN AN
ALCOHOLIC ADULT. Skin. 1964, 3, 145-146.

20.  Fortner BR.; Danziger RE.; Rabinowitz PS.; Nelson
HS. The effect of ascorbic acid on cutaneous and nasal
response to histamine and allergen. J Allergy Clin
Immunol. 1982, 69(6), 484-488. doi:10.1016/0091-
6749(82)90171-3

21.  Afifi AM.; Ellis L.; Huntsman RG.; Said MI. High
dose ascorbic acid in the management of thalassaemia leg
ulcers--a pilot study. Br J Dermatol. 1975, 92(3), 339-
341. doi:10.1111/j.1365-2133.1975.tb03085.x

22.  Taylor TV.; Rimmer S.; Day B.; Butcher J.; Dymock
IW. Ascorbic acid supplementation in the treatment of
pressure-sores. Lancet Lond Engl. 1974, 2(7880), 544-
546. doi:10.1016/s0140-6736(74)91874-1

23. ter Riet G.; Kessels AG.; Knipschild PG.
Randomized clinical trial of ascorbic acid in the treatment
of pressure ulcers. J Clin Epidemiol. 1995, 48(12), 1453-
1460. doi:10.1016/0895-4356(95)00053-4

24.  Rebora A.; Crovato F.; Dallegri F.; Patrone F.
Repeated staphylococcal pyoderma in two siblings with
defective neutrophi bacterial killing. Dermatologica.
1980, 160(2), 106-112. doi:10.1159/000250481

25.  Geiringer E. Vitamin C and achromotrichia. Rev Med
Liege. 1950, 5(20), 664-667.

26. Boffa MJ.; Ead RD.; Reed P.; Weinkove C. A
double-blind, placebo-controlled, crossover trial of oral
vitamin C in  erythropoietic ~ protoporphyria.
Photodermatol Photoimmunol Photomed. 1996, 12(1),
27-30. doi:10.1111/j.1600-0781.1996.tb00240.x



International Journal of Cosmetics and Dermatology

www.sciforce.org

27. McArdle F.; Rhodes LE.; Parslew R.; Jack CIA.;
Friedmann PS.; Jackson MJ. UVR-induced oxidative
stress in human skin in vivo: effects of oral vitamin C
supplementation. Free Radic Biol Med. 2002, 33(10),
1355-1362. doi:10.1016/s0891-5849(02)01042-0.

28.  Fuchs J.; Kern H. Modulation of UV-light-induced
skin inflammation by D-alpha-tocopherol and L-ascorbic
acid: a clinical study using solar simulated radiation. Free
Radic  Biol Med. 1998, 25(9), 1006-1012.
doi:10.1016/s0891-5849(98)00132-4

29.  Mireles-Rocha H.; Galindo I.; Huerta M.; Trujillo-
Hernandez B.; Elizalde A.; Cortés-Franco R. UVB
photoprotection with antioxidants: effects of oral therapy
with d-alpha-tocopherol and ascorbic acid on the minimal
erythema dose. Acta Derm Venereol. 2002, 82(1), 21-24.
doi:10.1080/000155502753600830

30. Elsas LJ.; Miller RL.; Pinnell SR. Inherited human
collagen lysyl hydroxylase deficiency: ascorbic acid
response. J Pediatr. 1978, 92(3), 378-384.
doi:10.1016/s0022-3476(78)80423-5

31.  Elgoweini M.; Nour El Din N. Response of vitiligo to
narrowband ultraviolet B and oral antioxidants. J Clin
Pharmacol. 2009, 49(7), 852-855.
doi:10.1177/0091270009335769

32.  Akyol M.; Celik VK.; Ozcelik S.; Polat M.;
Marufihah M.; Atalay A. The effects of vitamin E on the
skin lipid peroxidation and the clinical improvement in
vitiligo patients treated with PUVA. Eur J Dermatol EJD.
2002, 12(1), 24-26.

33.  Fairris GM.; Perkins PJ.; Lloyd B.; Hinks L.; Clayton
BE. The effect on atopic dermatitis of supplementation
with selenium and vitamin E. Acta Derm Venereol. 1989,
69(4), 359-362.

34.  Javanbakht MH.; Keshavarz SA.; Djalali M.; et al.
Randomized controlled trial using vitamins E and D
supplementation in atopic dermatitis. J Dermatol Treat.
2011, 22(3), 144-150. doi:10.3109/09546630903578566

35.  Tsoureli-Nikita E.; Hercogova J.; Lotti T.; Menchini
G. Evaluation of dietary intake of vitamin E in the
treatment of atopic dermatitis: a study of the clinical
course and evaluation of the immunoglobulin E serum
levels. Int J Dermatol. 2002, 41(3), 146-150.
doi:10.1046/j.1365-4362.2002.01423.x

36. Burgess JF.; Pritchard JE. Tocopherols, vitamin E;
treatment of lupus erythematosus; preliminary report.
Arch  Dermatol  Syphilol. 1948, 57(6), 953-964.
doi:10.1001/archderm.1948.01520190032005

37.  Grubb E. Our experiences of vitamin E treatment
(with case demonstration by G. Hagerman). Acta Derm
Venereol. 1952, 32(3), 256-258.

38.  Yell JA.; Burge S.; Wojnarowska F. Vitamin E and
discoid lupus erythematosus. Lupus. 1992, 1(5), 303-305.

39. Sawicky HH. Therapy of lupus -erythematosus;
bismuth sodium triglycollamate, sodium
paraaminobenzoate and the tocopherols (Vitamin E). Arch
Dermatol Syphilol. 1950, 61(6), 906-908.
doi:10.1001/archderm.1950.01530130024006

40. Morgan J. A note on the treatment of lupus
erythematosus with vitamin E. Br J Dermatol. 1951,
63(6), 224-225. doi:10.1111/j.1365-2133.1951.tb13716.x

41. Kus S.; Giin D.; Demirgay Z.; Sur H. Vitamin E does
not reduce the side-effects of isotretinoin in the treatment
of acne vulgaris. Int J Dermatol. 2005, 44(3), 248-251.
doi:10.1111/j.1365-4632.2004.02072.x

42.  Strauss JS.; Gottlieb AB.; Jones T.; et al
Concomitant administration of vitamin E does not change
the side effects of isotretinoin as used in acne vulgaris: a
randomized trial. ] Am Acad Dermatol. 2000, 43(5 Pt 1),
777-784. doi:10.1067/mjd.2000.110391

43.  Fairris GM.; Lloyd B.; Hinks L.; Perkins PJ.; Clayton
BE. The effect of supplementation with selenium and
vitamin E in psoriasis. 4nn Clin Biochem. 1989, 26(Pt1),
83-88. doi:10.1177/000456328902600113

44.  Perez JE.; Macchiavelli M.; Leone BA.; et al. High-
dose alpha-tocopherol as a preventive of doxorubicin-
induced alopecia. Cancer Treat Rep. 1986, 70(10), 1213-
1214.

45. Wood LA. Possible prevention of adriamycin-
induced alopecia by tocopherol. N Engl J Med. 1985,
312(16), 1060. doi:10.1056/NEJM198504183121614

46. Piraccini BM.; Urciuoli B.; Starace M.; Tosti A.;
Balestri R. Yellow nail syndrome: clinical experience in a
series of 21 patients. J Dtsch Dermatol Ges J Ger Soc
Dermatol JDDG. 2014, 12(2), 131-137.
doi:10.1111/ddg.12216

47. Norton L. Further observations on the yellow nail
syndrome with therapeutic effects of oral alpha-
tocopherol. Cutis. 1985, 36(6), 457-462.

48. Venencie PY.; Dicken CH. Yellow nail syndrome:
report of five cases. J Am Acad Dermatol. 1984, 10(2 Pt
1), 187-192. doi:10.1016/s0190-9622(84)70021-1

49.  Ayres S.; Mihan R. Yellow nail syndrome: response
to vitamin E. Arch Dermatol. 1973, 108(2), 267-268.

50. Sakiyama T.; Shimizu T.; Funakoshi T.; Saito M.
Case of yellow nail syndrome accompanied by nephrotic



International Journal of Cosmetics and Dermatology

www.sciforce.org

syndrome. J  Dermatol. 2016, 43(5), 585-586.
doi:10.1111/1346-8138.13239

51. McArdle F.; Rhodes LE.; Parslew RAG.; et al.
Effects of oral vitamin E and beta-carotene
supplementation on  ultraviolet  radiation-induced
oxidative stress in human skin. Am J Clin Nutr. 2004,
80(5), 1270-1275. doi:10.1093/ajcn/80.5.1270

52.  Stahl W.; Heinrich U.; Jungmann H.; Sies H.;
Tronnier H. Carotenoids and carotenoids plus vitamin E
protect against ultraviolet light-induced erythema in
humans. J Clin  Nutr. 2000, 71(3), 795-798.
doi:10.1093/ajcn/71.3.795

53. Werninghaus K.; Meydani M.; Bhawan J.; Margolis
R.; Blumberg JB.; Gilchrest BA. Evaluation of the
photoprotective effect of oral vitamin E supplementation.
Arch Dermatol. 1994, 130(10), 1257-1261.

54.  Duran MM.; Ordoiiez CP.; Prieto JC.; Bernal J.
Treatment of actinic prurigo in Chimila Indians. /nt J
Dermatol. 1996, 35(6), 413-416. doi:10.1111/j.1365-
4362.1996.tb03023.x

55.  Delanian S.; Porcher R.; Balla-Mekias S.; Lefaix J-L.
Randomized, placebo-controlled trial of combined
pentoxifylline and tocopherol for regression of superficial
radiation-induced fibrosis. J Clin Oncol Off J Am Soc Clin
Oncol. 2003, 21(13), 2545-2550.
doi:10.1200/JC0O.2003.06.064

56. Smith EB.; Michener WM. Vitamin E treatment of
dermolytic bullous dermatosis: a controlled study. Arch
Dermatol. 1973, 108(2), 254-256.

57. Sehgal VN.; Vadiraj SN.; Rege VL.; Beohar PC.
Dystrophic epidermolysis bullosa in a family. Response to
vitamin E (tocopherol). Dermatologica. 1972, 144(1),
27-34. doi:10.1159/000252092

58.  Michaelson JD.; Schmidt JD.; Dresden MH.; Duncan
WC. Vitamin E treatment of epidermolysis bullosa.
Changes in tissue collagenase levels. Arch Dermatol.
1974, 109(1), 67-69.

59.  Wilson HD. TREATMENT OF EPIDERMOLYSIS
BULLOSA DYSTROPHICA BY ALPHA
TOCOPHEROL. Can Med Assoc J. 1964, 90, 1315-1316.

60. Hashimoto I.; Schnyder UW.; Anton-Lamprecht I.
Epidermolysis bullosa hereditaria with junctional
blistering in an adult. Dermatologica. 1976, 152(2), 72-
86. doi:10.1159/000251166

61. Unger WP.; Nethercott JR. Epidermolysis bullosa
dystrophica treated with vitamin E and oral
corticosteroids. Can Med Assoc J. 1973, 108(9), 1136-
1138.

62.  Ayres S.; Mihan R. Porphyria cutanea tarda: response
to vitamin E. A review and two case reports. Cutis. 1978,
22(1), 50-52.

63.  Vijayaraghavan R.; Suribabu CS.; Sekar B.; et al.
Protective role of vitamin E on the oxidative stress in
Hansen’s disease (Leprosy) patients. Eur J Clin Nutr.
2005, 59(10), 1121-1128. doi:10.1038/sj.ejen. 1602221

64. Verret WJ.; Chen Y., Ahmed A.; et al. A
randomized, double-blind placebo-controlled trial
evaluating the effects of vitamin E and selenium on
arsenic-induced skin lesions in Bangladesh. J Occup
Environ Med. 2005, 47(10), 1026-1035.
doi:10.1097/01.jom.0000183095.45050.97

65. Besa EC.; Abrahm JL.; Bartholomew MJ.; Hyzinski
M.; Nowell PC. Treatment with 13-cis-retinoic acid in
transfusion-dependent patients with myelodysplastic
syndrome and decreased toxicity with addition of alpha-
tocopherol. Am J Med. 1990, 89(6), 739-747.
doi:10.1016/0002-9343(90)90215-y

66. Burgess JF.; Pritchard JE. Nodulo-ulcerative
granuloma of the legs; treatment with tocopherols. Arch
Dermatol Syphilol. 1948, 57(4), 605-614.
doi:10.1001/archderm.1948.01520170003001

67. Poppe H.; Poppe LM.; Goebeler M.; Trautmann A.
Treatment of disseminated granuloma annulare with oral
vitamin E: “primum nil nocere.” Dermatol Basel Switz.
2013, 227(1), 83-88. doi:10.1159/000353528

68.



