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ABSTRACT
Nicotinamide, an amide form of vitamin B3, boosts
cellular energy and regulates poly-ADP-ribosepolymerase 1, an enzyme with important roles in DNA
repair and the expression of inflammatory cytokines.
Nicotinamide shows promise for the treatment of a
wide range of dermatological conditions, including
autoimmune blistering disorders, acne, rosacea,
ageing skin and atopic dermatitis. In particular,
recent studies have also shown it to be a potential
agent for reducing actinic keratoses and preventing
skin cancers.
Key words: nicotinamide, skin cancer, skin disease.

INTRODUCTION
Nicotinamide (niacinamide) is an amide form of vitamin B3.
Other forms of vitamin B3 include niacin (nicotinic acid)
(Fig. 1), more complex amides and a variety of esters, such
as inositol hexanicotinate. Vitamin B3 is an essential watersoluble vitamin that is not stored in the body. It is maintained by the dietary intake of vitamin B3 and tryptophan.
Tryptophan is an essential amino acid that is found in most
forms of protein and constitutes approximately 1% of total
dietary protein. While it can be converted to niacin in the
liver, its conversion is relatively inefficient; approximately
60 mg of tryptophan is required to produce 1 mg of niacin.
Vitamin B3, mainly in the form of niacin or nicotinamide, is
found in a wide variety of food including chicken, pork,
beef, fish, legumes, nuts, grain products, mushrooms, yeast
extracts and coffee (Table 1).1 The recommended daily
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intake of vitamin B3 in niacin equivalent is 16 mg for men,
14 mg for women, 18 mg for pregnant women and 17 mg for
lactating women.2 A diet that is deficient in vitamin B3 leads
to pellagra, a disease characterised by the four Ds of diarrhoea, dermatitis, dementia and death.3 As a result of
improved diet and the addition of vitamin B3 to food in
developed countries, pellagra is now rare and is generally
limited to individuals suffering from malabsorption syndromes, psychiatric illnesses or alcohol dependence.
However, in parts of Africa and Asia pellagra is still endemic
due to malnutrition and the reliance on staple foods that
lack vitamin B3, such as maize and durra.4 In Australia,
nicotinamide is available without prescription as 500 mg
tablets. It is also present in smaller quantities (usually
∼30 mg) in most multivitamin preparations.
Nicotinamide and nicotinic acid have essentially the same
vitamin actions. However, nicotinic acid has lipid-lowering
effects and causes vasodilation, which nicotinamide does
not. Thus, nicotinic acid is used clinically as an adjunct
therapy for elevated blood lipids.5 However, when high
doses of nicotinic acid are given, its vasodilatory effect may
cause flushing, itching, hypotension and headaches.6 The
safety of high-dose nicotinamide has been reviewed by Knip
and colleagues who concluded, based on 19 previous
studies, that ‘nicotinamide has been used at pharmacological doses (of up to 3 g/day) in many people over many years
with a low incidence of side effects and toxicity’.7 Reported
side effects associated with nicotinamide are rare, but
include flushing, facial erythema, urticaria, sore mouth,
dull headache, heartburn, nausea, gastrointestinal symptoms, an inability to focus the eyes, dry hair and fatigue.7
There has been a single case report of severe but reversible
Abbreviations:
AD
AK
ATP
BCC
cAMP
NAD
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PARP-1
PDE
SCC
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atopic dermatitis
actinic keratosis
adenosine triphosphate
basal cell carcinoma
cyclic adenosine monophosphate
nicotinamide adenine dinucleotide
non-melanoma skin cancers
poly-ADP-ribose polymerase 1
phosphodiesterase
squamous cell carcinoma
transepidermal water loss
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hepatotoxicity in a patient taking an extremely high dose of
nicotinamide (9 g/day).8 When the intake of nicotinamide is
excessively high a small amount can be converted by gut
bacteria to nicotinic acid in rodents; however, this backconversion has not been demonstrated in humans.9

CELLULAR EFFECTS
Figure 1

Table 1

Chemical structures of the two main forms of vitamin B3.

Vitamin B3 in selected foods

Food (100 g)
Meat
Chicken breast, grilled
Lamb, cooked
Bacon, grilled
Beef, cooked
Seafood
Tuna, grilled
Salmon, grilled
King prawns, cooked
Barramundi, steamed
Fruit
Bananas
Apples
Vegetables
Mushrooms
New potatoes, baked
Carrots
Brown onions
Cos lettuce
Tomatoes
Nuts and seeds
Peanuts, roasted
Sunflower seeds
Almonds
Walnuts
Macadamia nuts
Legumes
Soya beans, boiled
Lentils, boiled
Bread and rice
Wholemeal bread
White bread
Brown rice, boiled
White rice, boiled
Dairy and eggs
Cheddar cheese
Mozzarella cheese
Eggs, boiled
Full cream milk
Skim milk
Beverages
Espresso coffee
Ale
Red wine
Yeast
Vegemite
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Niacin
equivalent
(mg)
11.32
9.41
8.32
3.51
18.91
7.72
5.13
3.81
0.60
0.13
3.72
2.62
0.90
0.71
0.47
0.17
22.71
18.98
7.74
5.04
3.27
4.25
1.53
7.56
6.52
2.35
0.56
5.10
4.96
2.71
1.02
0.85
5.23
0.51
0.43
130.17

Nicotinamide is the precursor of nicotinamide adenine
dinucleotide (NAD), a key coenzyme in the production of
adenosine triphosphate (ATP). ATP is the so-called cellular
energy currency that transports chemical energy within
cells. Therefore, nicotinamide supplementation boosts cellular energy and may enhance energy-dependent cellular
processes such as DNA repair.10 Nicotinamide is also the
sole substrate and an inhibitor of the nuclear enzyme polyADP-ribose polymerase 1 (PARP-1), which is activated by UV
radiation.11 PARP-1 has several important cellular properties, such as DNA repair and genomic stability, as well as the
regulation of some transcription factors, particularly with
relation to the expression of inflammatory cytokines,
chemokines, adhesion molecules and inflammatory mediators.12 When PARP-1 is overexpressed, however, NAD may
be over-consumed, leading to cellular dysfunction or necrosis.12 Having adequate cellular energy and properly functioning PARP-1 is important for a number of skin conditions,
for which nicotinamide may have beneficial effects.13

AUTOIMMUNE BLISTERING DISORDERS
OF THE SKIN
Autoimmune blistering disorders of the skin are characterised by autoantibodies directed against desmosomal
structural proteins (e.g. pemphigus), hemidesmosomal
structural proteins (e.g. pemphigoid and epidermolysis
bullosa acquisita), epidermal/tissue transglutaminases (e.g.
dermatitis herpetiformis) or basement membrane components (e.g. immunoglobulin A bullous dermatosis). The use
of nicotinamide for autoimmune blistering disorders of the
skin has been studied most frequently for bullous pemphigoid, with most promising results. Although there has been
only one case report14 suggesting that nicotinamide
monotherapy may be effective against bullous pemphigoid,
a number of case reports have suggested that nicotinamide
in combination with tetracycline may be an effective treatment for this condition.15–17
Furthermore, a randomised, open-label clinical trial compared nicotinamide 500 mg thrice daily plus tetracycline
500 mg four times a day to prednisone 40 to 80 mg a day in
18 patients with bullous pemphigoid.18 Five of the 12
patients in the nicotinamide and tetracycline group had
complete responses, compared with one of the six patients
in the prednisone group. The results suggest that nicotinamide and tetracycline therapy may have an efficacy
comparable to prednisolone in selected patients. Furthermore, the nicotinamide and tetracycline group suffered
fewer adverse effects, such as hypertension, erosive gastritis and serious infections, including one death due to sepsis,
which occurred in the prednisone group.

Nicotinamide and the skin
A number of other cases have been reported where
nicotinamide has been used in combination with tetracycline antibiotics with successful results for other autoimmune blistering disorders including pemphigus, cicatricial
pemphigoid, lichen planus pemphigoides, dermatitis herpetiformis and immunoglobulin A bullous dermatosis.19 A
double-blinded, controlled trial randomised 60 skin lesions
in eight pemphigus vulgaris patients to either nicotinamide
4% gel or placebo gel for 30 days and found the mean
epithelialisation index for the skin lesions that received nicotinamide to be significantly higher (26 vs −5.8,
P < 0.001).20 The exact mechanism of nicotinamide’s actions
in autoimmune blistering disorders is unclear. However,
nicotinamide has known anti-inflammatory properties, with
the inhibition of proinflammatory cytokines such as interleukin 1 beta, interleukin 6, interleukin 8 and tumour
necrosis factor.21
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750 mg, zinc 25 mg, copper 1.5 mg and folic acid 500 μg) for
the treatment of acne and rosacea. Nicomide was given to
198 patients with acne or rosacea for 8 weeks and a significant improvement in the patients’ self-evaluation of their
condition was found (P < 0.0001).32 At the time of writing
this review, no controlled studies of Nicomide are known
and the official prescribing information on Nicomide notes
that the drug has not been approved by the US Food and
Drug Administration. Furthermore, an investigator-blinded
observational study of 50 patients with rosacea found that a
nicotinamide-containing moisturiser improved the signs
and symptoms of rosacea over the 4-week study period,
compared to no treatment as the control.33 Impaired skin
barrier function is also implicated in the pathogenesis of
rosacea.34,35 As indicated, nicotinamide improves the skin
barrier function; thus it may be of benefit for rosacea.29–31

ATOPIC DERMATITIS
ACNE AND ROSACEA
A double-blinded, controlled trial randomised 160 patients
with moderate and predominantly inflammatory acne to
receive 4% nicotinamide gel or 4% erythromycin gel, a
standard acne therapy, twice daily for 8 weeks. By the end of
8 weeks the two groups had experienced a similar regression of inflammatory lesions. However, the group treated
with 4% nicotinamide gel had significantly greater improvement in seborrhoea scores.22 Another double-blinded,
controlled trial randomised 76 patients with moderate
inflammatory acne to receive 4% nicotinamide gel or 1%
clindamycin gel, another standard acne therapy, twice daily
for 8 weeks. By the end of 8 weeks both treatments had
produced similar improvements (a 60% reduction in papules and pustules with nicotinamide vs a 43% reduction with
clindamycin, P = 0.17; and 52% reduction in acne severity
with nicotinamide vs 38% reduction with clindamycin,
P = 0.16), suggesting that 4% nicotinamide gel is likely to
have comparable efficacy to 1% clindamycin gel.23
Excess sebum production is implicated as a factor for the
pathogenesis of comedones and inflammatory lesions in
acne. A double-blinded, placebo-controlled, randomised
trial with 130 patients found that a 2% nicotinamide moisturiser significantly reduced sebum excretion rates when
compared to a placebo moisturiser.24 The overgrowth of
Propionibacterium acnes and the subsequent activation of
interleukin 8 is another factor implicated in acne pathogenesis.25,26 An in vitro study has demonstrated that
nicotinamide significantly decreased interleukin 8 secretion in a P. acnes keratinocyte model of inflammation,
suggesting another possible mechanism of action in the
application of nicotinamide for acne.27 Acne is associated
with impaired skin barrier function, as demonstrated by
increased transepidermal water loss (TEWL).28 Nicotinamide has been shown to decrease TEWL, thus improving
the skin barrier, which is another potentially beneficial
effect for patients with acne.29–31
An open-label, multicentre prospective cohort study (no
control group) assessed the effectiveness of oral Nicomide
(Avion Pharmaceuticals. Atlanta, GA USA) (nicotinamide

Atopic dermatitis (AD) is a common dermatological condition with a variety of functional abnormalities. Skin affected
by AD appears dry clinically and has a decreased level of
ceramide.36 Ceramide is a stratum corneum lipid and is
essential for a healthy stratum corneum layer, which provides most of the skin’s barrier function. Several studies
have shown that skin affected by AD has an impaired skin
barrier function, as demonstrated by its reduced TEWL.37–39
Nicotinamide has been shown to increase the biosynthesis
of ceramide and other stratum corneum lipids29 and
decrease TEWL.29–31
Aquaporin 3 is a gene that encodes water-permeable
channels. The upregulation of aquaporin 3 has been found
to be associated with AD, which leads to water loss through
the skin.40 Nicotinamide has been shown to prevent the
upregulation of aquaporin 3, thereby decreasing water
permeability and water loss.41 AD is an inflammatory
skin condition and nicotinamide is known to have antiinflammatory properties by inhibiting PARP-1 and the associated expression of inflammatory cytokines, chemokines,
adhesion molecules and inflammatory mediators.12
Increased cyclic adenosine monophosphate (cAMP) phosphodiesterase (PDE) has been shown to contribute to many
changes associated with AD, such as increased histamine
and immunoglobulin E.42 Nicotinamide has been shown to
inhibit cAMP PDE and stabilise mast cells, thereby reversing some of the changes associated with AD.42 Clinically, a
study compared nicotinamide cream to white petrolatum
on 28 patients with AD and found that nicotinamide
cream decreased TEWL significantly more than white
petrolatum.43

AGEING SKIN
A double-blinded, split-face, randomised controlled trial
applied 5% nicotinamide cream or vehicle to the face of 50
Caucasian women for 12 weeks. The study found significant
improvements in skin appearance, including reductions
in fine lines and wrinkles, hyperpigmented spots, red
blotchiness and skin sallowness, as well as improved
© 2014 The Australasian College of Dermatologists
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elasticity.44 Another double-blinded, split-face, randomised
controlled trial applied a cosmetic containing 4%
nicotinamide cream or vehicle control cosmetic to the face
of 30 Japanese women for 8 weeks.45 Significant improvements in wrinkle grades (P < 0.001) and skin roughness
(P < 0.05), compared to the control, were found. Nicotinamide has been demonstrated to inhibit melanosome
transfer from melanocytes to keratinocytes and promote
skin lightening in vivo.46 A double-blinded, randomised controlled trial with 202 patients found that a topical formulation containing 2% N-acetyl glucosamine and 4%
nicotinamide significantly reduced the detectable area of
facial spots and the appearance of pigmentation compared
to vehicle formulation (P < 0.05).47 These findings suggest
that nicotinamide may be an effective agent for reducing
signs of ageing.

OTHER DERMATOLOGICAL CONDITIONS
Nicotinamide, by inhibiting PARP-1, exerts anti-inflammatory properties. In addition to the dermatological conditions mentioned previously, there have been anecdotal
reports of the use of oral nicotinamide for other inflammatory dermatological conditions, including polymorphous
light eruption, necrobiosis lipoidica, granuloma annulare
and erythema elevatum diutinum.19 The improvement
of dry skin has also been demonstrated with use of
nicotinamide-containing moisturisers.48

PHOTOCARCINOGENESIS
Around 90% of non-melanoma skin cancers (NMSC) and
65% of melanomas can be attributed to exposure to UV
radiation.49 Both UVA (320–400 nm) and UVB (290–320 m)
radiation have been shown to cause skin cancer.50 UV radiation causes skin cancer via two main pathways: DNA
damage and UV-induced immunosuppression.51
Exposure to even low doses of UV radiation causes
glycolytic blockade, the inhibition of enzymes involved in
energy production and the depletion of human keratinocytes of ATP.52 As DNA repair is a highly energydependent process, this UV-induced energy depletion is
thought to hinder efficient DNA repair and increase the risk
of genetic mutations. Nicotinamide has been shown to
unblock glycolysis and replenish ATP in UV-irradiated cultured human keratinocytes.10 Nicotinamide also regulates
PARP-1, an important DNA repair enzyme that is activated
by UV radiation.11 Studies using cultured human
keratinocytes and ex vivo human skin have shown
nicotinamide to enhance DNA repair.53 Nicotinamide
increased both the proportion of cells undergoing excision
repair and the repair rate in cultured human keratinocytes.
In both cultured human keratinocytes and ex vivo human
skin, nicotinamide reduced the formation of cyclobutane
pyrimidine dimers, which are photo lesions generated
mainly after UVB exposure; and also 8-oxo-7,8-dihydro-2'deoxyguanosine, which are oxidative DNA lesions primarily
induced by UVA.
© 2014 The Australasian College of Dermatologists

Animal studies have shown that nicotinamide prevents
the immune-suppressive effects of UV radiation in mice
when given topically54 or orally.55 Clinical studies have confirmed these animal findings and have shown that
nicotinamide prevents UV-induced immunosuppression
when administered orally at daily doses of 500 mg or
1500 mg and topically at 5% concentration.56,57 The immune
suppressive effects of both UVB (300 nm) and long-wave
UVA (385 nm) were similarly reduced by nicotinamide.58
Actinic keratoses (AK) are extremely common and over
40% of Australian adults have at least one lesion.59 It is
estimated that 0.6% of AK progress to squamous cell carcinoma at 1 year and 3% at 4 years.60 A phase 2 doubleblinded controlled trial randomised 34 otherwise healthy
patients to receive oral nicotinamide 500 mg or matched
placebo twice daily for 4 months.61 In the nicotinamide
group, a 35% reduction in total AK relative to the placebo
group was found at 4 months (P = 0.0006).
Another phase 2 double-blinded controlled trial randomised 41 patients to receive nicotinamide 500 mg or
matched placebo once daily for 4 months.61 In the
nicotinamide group a 29% reduction in AK relative to the
placebo group was found at 4 months (P = 0.005). In these
two studies nicotinamide was found to be effective in reducing AK regardless of whether a patient had many AK at
baseline or only a few. Another double-blinded randomised
controlled trial looked at the effect of topical nicotinamide
on AK.62 In all, 30 patients were randomised to receive 1%
topical nicotinamide or vehicle twice daily for 6 months. At
3 months the nicotinamide group had a 22% reduction in
AK (P = 0.04), compared to a 10% reduction in AK for the
placebo group (P = 0.3). However, at 6 months this difference was not maintained (25% reduction for the
nicotinamide group and 22% reduction for the placebo
group). It is unclear why the reduction was not maintained.
It may be due to a lack of statistical power with the small
sample size of 30. Another potential explanation is that
topical nicotinamide accelerates the resolution phase of
those AK that may occur once UV immune suppression is
reversed (as observed in seasonal fluctuations in AK
numbers). Some commercially available sunscreens
in Australia now contain nicotinamide as one of their
ingredients.63
NMSC, primarily basal cell carcinomas (BCC) and
squamous cell carcinomas (SCC) are the most common
cancers in Australia.64 In UV-irradiated mice, topical
nicotinamide significantly reduced the incidence of skin
cancer from 75 to 43% (P = 0.016).54 Another murine study
has shown that dietary supplementation with 0.1, 0.5 or
1.0% niacin reduces the incidence of skin cancer from 68
to 60, 48 (P = 0.038) and 28% (P = 0.026), respectively,
showing a dose-dependent response.55 An analysis of the
pooled results from two phase 2 AK clinical trials involving
74 healthy patients showed that nicotinamide significantly
reduced the number of new NMSC. In the 37 placebo
patients, 20 new NMSC (12 BCC and eight SCC) were found
compared to only four new NMSC (two BCC and two SCC) in
the 37 nicotinamide patients, over the two 4-month study
periods (relative rate = 0.24, P = 0.010).61 These studies,

Nicotinamide and the skin
however, did not list a new NMSC as a primary end-point
but rather were designed to assess AK counts with and
without nicotinamide. Currently, a phase 3 double-blinded
randomised controlled trial (Oral nicotinamide to reduce
actinic cancer) is being conducted at Royal Prince Alfred
and Westmead Hospitals in Sydney. A total of 386 high-risk
patients have been randomised 1:1 to nicotinamide 500 mg
or matched placebo twice daily for 12 months, with the
primary outcome being the number of new NMSC by study
completion.

TOPICAL AND ORAL NICOTINAMIDE
THERAPY IN THE CLINIC
Oral vitamin B3 is available over the counter in Australia
and online from other countries as both nicotinic acid,
which is also known as niacin, and as nicotinamide (also
known as niacinamide). However, the labelling of the
bottles by manufacturers can be confusing. Some bottles
have been labelled as vitamin B3, with the actual form,
whether nicotinic acid or nicotinamide, visible only in
small print. There may also be a misunderstanding that
nicotinamide and nicotinic acid are the same medication at
the point of sale. A case has been reported where a patient
developed flushing as a result of her pharmacist inadvertently substituting nicotinic acid for nicotinamide.65 Therefore, it is prudent to highlight these points to patients to
ensure that they take the correct medication.
The use of oral nicotinamide in clinical practice has
remained minimal. Despite the combination of nicotinamide and tetracycline having been shown to be beneficial for bullous pemphigoid, we know of no studies that
compared the combination with tetracycline alone. In
practice, dermatologists have found that tetracycline or
doxycycline as the sole systemic agent will clear some cases
of bullous pemphigoid and have accordingly omitted
nicotinamide. The clinical role of nicotinamide in treating
other autoimmune blistering disorders and other dermatological conditions is even less clear. Studies of topical
nicotinamide have suggested it has anti-inflammatory, antiageing, anti-carcinogenic and moisturising properties. Consequently, it is likely that more applications will be found for
topical nicotinamide.

CONCLUSION
Nicotinamide is widely available and inexpensive, with an
excellent and established safety profile. It is already used
clinically for some dermatological conditions, such as
bullous pemphigoid, and shows promise for a number of
other inflammatory conditions. Recent research findings
suggest that nicotinamide may be a potential chemopreventive agent against skin cancer. There is also considerable evidence to suggest the benefit of nicotinamide against
ageing changes. Some commercially available sunscreen
formulations have already included nicotinamide. A phase 3
clinical trial is currently underway to evaluate oral
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nicotinamide’s efficacy in reducing basal cell and squamous
cell carcinomas.

REFERENCES
1.

2.

3.
4.
5.
6.

7.
8.
9.
10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

Food Standards Australia New Zealand. NUTTAB 2010 Australian Food Composition Tables. Canberra: Food Standards Australia New Zealand, 2011.
National Health Medical and Research Council. Nutrient Reference Values for Australia and New Zealand Including Recommended Dietary Intake. Canberra: Commonwealth of Australia,
2006. Available from URL: http://www.nhmrc.gov.au/
guidelines/publications/n35-n36-n37 (Accessed 24 February
2014.)
Hegyi J, Schwartz RA, Hegyi V. Pellagra: dermatitis, dementia,
and diarrhea. Int. J. Dermatol. 2004; 43: 1–5.
Karthikeyan K, Thappa DM. Pellagra and skin. Int. J. Dermatol.
2002; 41: 476–81.
Illingworth DR. Management of hypercholesterolemia. Med.
Clin. North Am. 2000; 84: 23–42.
Ranchoff RE, Tomecki KJ. Niacin or niacinamide? Nicotinic
acid or nicotinamide? What is the difference? J. Am. Acad.
Dermatol. 1986; 15: 116–7.
Knip M, Douek IF, Moore WP et al. Safety of high-dose
nicotinamide: a review. Diabetologia 2000; 43: 1337–45.
Winter SL, Boyer JL. Hepatic toxicity from large doses of
vitamin B3 (nicotinamide). N. Engl. J. Med. 1973; 289: 1180–2.
Shibata K. Fate of excess nicotinamide and nicotinic acid
differs in rats. J. Nutr. 1989; 119: 892–5.
Park J, Halliday GM, Surjana D et al. Nicotinamide prevents
ultraviolet radiation-induced cellular energy loss. Photochem.
Photobiol. 2010; 86: 942–8.
Surjana D, Halliday GM, Damian DL. Role of nicotinamide in
DNA damage, mutagenesis, and DNA repair. J. Nucleic Acids
2010; 2010. doi: 10.4061/2010/157591.
Virag L, Szabo C. The therapeutic potential of poly(ADPribose) polymerase inhibitors. Pharmacol. Rev. 2002; 54: 375–
429.
Surjana D, Damian DL. Nicotinamide in dermatology and
photoprotection. Skinmed 2011; 9: 360–5.
Honl BA, Elston DM. Autoimmune bullous eruption localized
to a breast reconstruction site: response to niacinamide. Cutis
1998; 62: 85–6.
Berk MA, Lorincz AL. The treatment of bullous pemphigoid
with tetracycline and niacinamide. A preliminary report. Arch.
Dermatol. 1986; 122: 670–4.
Goon AT, Tan SH, Khoo LS et al. Tetracycline and nicotinamide
for the treatment of bullous pemphigoid: our experience in
Singapore. Singapore Med. J. 2000; 41: 327–30.
Kolbach DN, Remme JJ, Bos WH et al. Bullous pemphigoid
successfully controlled by tetracycline and nicotinamide. Br. J.
Dermatol. 1995; 133: 88–90.
Fivenson DP, Breneman DL, Rosen GB et al. Nicotinamide and
tetracycline therapy of bullous pemphigoid. Arch. Dermatol.
1994; 130: 753–8.
Niren NM. Pharmacologic doses of nicotinamide in the treatment of inflammatory skin conditions: a review. Cutis 2006; 77:
11–6.
Iraji F, Banan L. The efficacy of nicotinamide gel 4% as an
adjuvant therapy in the treatment of cutaneous erosions of
pemphigus vulgaris. Dermatol. Ther. 2010; 23: 308–11.
Ungerstedt JS, Blomback M, Soderstrom T. Nicotinamide is a
potent inhibitor of proinflammatory cytokines. Clin. Exp.
Immunol. 2003; 131: 48–52.
Weltert Y, Chartier S, Gibaud C et al. Double-blind clinical
assessment of the efficacy of a 4% nicotinamide gel (Exfoliac®
NC Gel) versus a 4% erythromycin gel in the treatment of
© 2014 The Australasian College of Dermatologists

174

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.
35.
36.

37.

38.

39.

40.

41.

42.

AC Chen and DL Damian
moderate acne with a predominant inflammatory component.
Nouv. Dermatol. 2004; 23: 385–94.
Shalita AR, Smith JG, Parish LC et al. Topical nicotinamide
compared with clindamycin gel in the treatment of inflammatory acne vulgaris. Int. J. Dermatol. 1995; 34: 434–7.
Draelos ZD, Matsubara A, Smiles K. The effect of 2%
niacinamide on facial sebum production. J. Cosmet. Laser Ther.
2006; 8: 96–101.
Nagy I, Pivarcsi A, Koreck A et al. Distinct strains of
Propionibacterium acnes induce selective human betadefensin-2 and interleukin-8 expression in human
keratinocytes through toll-like receptors. J. Invest. Dermatol.
2005; 124: 931–8.
Chen Q, Koga T, Uchi H et al. Propionibacterium acnesinduced IL-8 production may be mediated by NF-kappaB
activation in human monocytes. J. Dermatol. Sci. 2002; 29: 97–
103.
Grange PA, Raingeaud J, Calvez V et al. Nicotinamide inhibits
Propionibacterium acnes-induced IL-8 production in keratinocytes through the NF-kappaB and MAPK pathways.
J. Dermatol. Sci. 2009; 56: 106–12.
Yamamoto A, Takenouchi K, Ito M. Impaired water barrier
function in acne vulgaris. Arch. Dermatol. Res. 1995; 287:
214–8.
Tanno O, Ota Y, Kitamura N et al. Nicotinamide increases
biosynthesis of ceramides as well as other stratum corneum
lipids to improve the epidermal permeability barrier. Br. J.
Dermatol. 2000; 143: 524–31.
Bissett D. Topical niacinamide and barrier enhancement. Cutis
2002; 70: 8–12; discussion 21-3.
Mohammed D, Crowther JM, Matts PJ et al. Influence of
niacinamide containing formulations on the molecular and
biophysical properties of the stratum corneum. Int. J. Pharm.
2013; 441: 192–201.
Niren NM, Torok HM. The nicomide improvement in clinical
outcomes study (NICOS): results of an 8-week trial. Cutis 2006;
77: 17–28.
Draelos ZD, Ertel K, Berge C. Niacinamide-containing facial
moisturizer improves skin barrier and benefits subjects with
rosacea. Cutis 2005; 76: 135–41.
Bamford JT. Rosacea: current thoughts on origin. Semin.
Cutan. Med. Surg. 2001; 20: 199–206.
Draelos ZD. Treating beyond the histology of rosacea. Cutis
2004; 74: 28–31.
Imokawa G, Abe A, Jin K et al. Decreased level of ceramides in
stratum corneum of atopic dermatitis: an etiologic factor in
atopic dry skin? J. Invest. Dermatol. 1991; 96: 523–6.
Loden M, Olsson H, Axell T et al. Friction, capacitance and
transepidermal water loss (TEWL) in dry atopic and normal
skin. Br. J. Dermatol. 1992; 126: 137–41.
Seidenari S, Giusti G. Objective assessment of the skin of children affected by atopic dermatitis: a study of pH, capacitance
and TEWL in eczematous and clinically uninvolved skin. Acta
Derm. Venereol. 1995; 75: 429–33.
Flohr C, England K, Radulovic S et al. Filaggrin loss-offunction mutations are associated with early-onset eczema,
eczema severity and transepidermal water loss at 3 months of
age. Br. J. Dermatol. 2010; 163: 1333–6.
Olsson M, Broberg A, Jernas M et al. Increased expression
of aquaporin 3 in atopic eczema. Allergy 2006; 61: 1132–
7.
Song X, Xu A, Pan W et al. Nicotinamide attenuates aquaporin
3 overexpression induced by retinoic acid through inhibition of
EGFR/ERK in cultured human skin keratinocytes. Int. J. Mol.
Med. 2008; 22: 229–36.
Namazi MR. Nicotinamide as a potential addition to the antiatopic dermatitis armamentarium. Int. Immunopharmacol.
2004; 4: 709–12.

© 2014 The Australasian College of Dermatologists

43.

44.

45.

46.

47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

61.

62.

Soma Y, Kashima M, Imaizumi A et al. Moisturizing effects of
topical nicotinamide on atopic dry skin. Int. J. Dermatol. 2005;
44: 197–202.
Bissett DL, Oblong JE, Berge CA. Niacinamide: A B vitamin that
improves aging facial skin appearance. Dermatol. Surg. 2005;
31: 860–5; discussion 5.
Kawada A, Konishi N, Oiso N et al. Evaluation of anti-wrinkle
effects of a novel cosmetic containing niacinamide. J.
Dermatol. 2008; 35: 637–42.
Hakozaki T, Minwalla L, Zhuang J et al. The effect of
niacinamide on reducing cutaneous pigmentation and suppression of melanosome transfer. Br. J. Dermatol. 2002; 147:
20–31.
Kimball AB, Kaczvinsky JR, Li J et al. Reduction in the appearance of facial hyperpigmentation after use of moisturizers with
a combination of topical niacinamide and N-acetyl
glucosamine: results of a randomized, double-blind, vehiclecontrolled trial. Br. J. Dermatol. 2010; 162: 435–41.
Draelos ZD. Clinical situations conducive to proactive skin
health and anti-aging improvement. J. Investig. Dermatol.
Symp. Proc. 2008; 13: 25–7.
Armstrong BK, Kricker A. How much melanoma is caused by
sun exposure? Melanoma Res. 1993; 3: 395–401.
Halliday GM, Byrne SN, Damian DL. Ultraviolet A radiation: its
role in immunosuppression and carcinogenesis. Semin. Cutan.
Med. Surg. 2011; 30: 214–21.
Chen AC, Halliday GM, Damian DL. Non-melanoma skin
cancer: carcinogenesis and chemoprevention. Pathology 2013;
45: 331–41.
Jacobson EL, Giacomoni PU, Roberts MJ et al. Optimizing the
energy status of skin cells during solar radiation. J. Photochem.
Photobiol. B, Biol. 2001; 63: 141–7.
Surjana D, Halliday GM, Damian DL. Nicotinamide enhances
repair of ultraviolet radiation-induced DNA damage in human
keratinocytes and ex vivo skin. Carcinogenesis 2013; 13:
1144–9.
Gensler HL. Prevention of photoimmunosuppression and
photocarcinogenesis by topical nicotinamide. Nutr. Cancer
1997; 29: 157–62.
Gensler HL, Williams T, Huang AC et al. Oral niacin prevents
photocarcinogenesis and photoimmunosuppression in mice.
Nutr. Cancer 1999; 34: 36–41.
Yiasemides E, Sivapirabu G, Halliday GM et al. Oral
nicotinamide protects against ultraviolet radiation-induced
immunosuppression in humans. Carcinogenesis 2009; 30:
101–5.
Damian DL, Patterson CRS, Stapelberg M et al. UV radiationinduced immunosuppression is greater in men and prevented
by topical nicotinamide. J. Invest. Dermatol. 2008; 128: 447–54.
Sivapirabu G, Yiasemides E, Halliday GM et al. Topical
nicotinamide modulates cellular energy metabolism and provides broad-spectrum protection against ultraviolet radiationinduced immunosuppression in humans. Br. J. Dermatol. 2009;
161: 1357–64.
Frost CA, Green AC. Epidemiology of solar keratoses. Br. J.
Dermatol. 1994; 131: 455–64.
Criscione VD, Weinstock MA, Naylor MF et al. Actinic
keratoses: natural history and risk of malignant transformation
in the Veterans Affairs topical tretinoin chemoprevention trial.
Cancer 2009; 115: 2523–30.
Surjana D, Halliday GM, Martin AJ et al. Oral nicotinamide
reduces actinic keratoses in phase II double-blinded
randomized controlled trials. J. Invest. Dermatol. 2012; 132:
1497–500.
Moloney F, Vestergaard M, Radojkovic B et al. Randomized,
double-blinded, placebo controlled study to assess the effect of
topical 1% nicotinamide on actinic keratoses. Br. J. Dermatol.
2010; 162: 1138–9.

Nicotinamide and the skin
63.

64.

Namazi MR. Nicotinamide-containing sunscreens for use in
Australasian countries and cancer-provoking conditions. Med.
Hypotheses 2003; 60: 544–5.
Australian Institute of Health and Welfare & Cancer Australia.
Non-Melanoma Skin Cancer: General Practice Consultations,
Hospitalisation and Mortality. Canberra: AIHW, 2008.

65.

175

Kademian M, Bechtel M, Zirwas M. Case reports: new onset
flushing due to unauthorized substitution of niacin for
nicotinamide. J. Drugs Dermatol. 2007; 6: 1220–1.

© 2014 The Australasian College of Dermatologists

