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|
Learning Objectives

Related to the clinical management of skin disorders with nutritional therapy:
e Review existing clinical evidence for dietary and nutrient-based supplements
e Explore recent research on new interventions

e |dentify nutritional interventions that target disease subgroups

e Consider pros and cons of biomarkers and tests that may guide nutritional
interventions

e Summarise pragmatic, evidence-based, personalised management
Note: supplementary notes cover topics in considerable detail. Some interventions, such as natural topical

therapies, those exclusively used to prevent drug side-effects, or with limited clinical data, may not be covered
due to time constraints but are in the notes for your reference.

Introduction
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Unmet need BJD
“The role of diet and nutrition in the management of RS v Ovisiesia o Doy
chronic inflammatory skin conditions such as eczema,
psoriasis and acne is one of the commonest questions
asked by patients. Despite this, there is little guidance
or training to help healthcare professionals provide
disease-specific evidence-based recommendations to
patients..”

§ :,1:.“ Abstracts for the British Assoclation of Dermatologists
W 103rd Annual Meeting, 27-29 june 2023, ACC Liverpool, UK

British Journal of Dermatology, Volume 188, Issue Supplement_4, June 2023

OXFORD

Education and collaboration

BJD

Improving Patient Outcomes in Skin Disease Worldwide

“We received 95 responses from dermatology nurses and
64 from doctors. Over 60% of respondents held senior
positions with over 10 years of experience. Almost
100% of respondents reported being asked about diet
by patients and 73.1% did not feel confident when
answering these questions.”

“Over 90% of respondents felt that additional nutrition

training and access to specialist dietician support

would be of benefit to dermatology practice.”

{ :,1:.“ Abstracts for the British Association of Dermatologists
-4 103rd Annual Meeting, 27-29 june 2023, ACC Liverpool, UK

British Journal of Dermatology, Volume 188, Issue Supplement_4, June 2023

OXFORD
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Acne vulgaris

Acne vulgaris T

Acne vulgarls @

e R i

“Acne is a chronic inflammatory disease of the
pilosebaceous unit resulting from androgen-
induced increased sebum production, altered
keratinization, inflammation, and bacterial
colonization of hair follicles on the face, neck,
chest, and back by Propionibacterium acnes.”

Lancet. 2012 Jan 28;379(9813):361-72.
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Gut-brain-skin axis

C1 01 1 Marcso piotacch, MA. OMY

Figure 1 Potential Pathways of the Gut-Brain Skin Axis in Ace Vidgaris. [1] Prycholcqcal dzress skane or in combinaten withs [2] high fat
diet, procmsed comfort foods devcid of fber, cause alierations to (3] gut motifty and microbicts prafil () Loss of nemal micoblel bofim
(Bifidotoqedum n pamiculan casses inegingl penmeatility and endoicxing gain sysiemic access [S1. Busden of nfammmation and widatve stes
is ncreased, substance P is dlevaned, rsulin senstiity & decreased due t0 endotosemia (6], In thos: genetically susceptible to acne vulgads, This
cascade ncwnns the fhelinaod of excess sebum praducton, exacerhabons i ne and addticnsl peychelagical dstmes. Beth probiotics and
antimicmtiak may play a mie 7 atng of this cycle a the gut level

Bowe W, et al. Benef Microbes. 2014 Jun 1;5(2):185-99.

Isotretinoin R —

Side Effects of Treating Acne Vulgaris With
A Systemate Review

“Individuals differ in terms of the prevalence and
risk factors for isotretinoin side effects. Age,
gender, dose, duration of treatment, drug
interactions, comorbidities, and genetic
susceptibility are a few examples of variables
that may affect the frequency and intensity of
adverse reactions.”

Cureus. 2024 Mar 11;16(3):e55946.

10
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Acne vulgaris: dietary management options

Dietary
interventions

Diet-induced Acne promoting

hyperinsulinemia foods

Low glycemic- Personalised food
load diet elimination

11

Acne vulgaris: nutrient management options

Nutrients
1
r T T T 1 T T T 1
. 83 deficiency, or
Ph logical Suboptimal biot; g Ph logical o — .
EINTEIERLRE] ASLUIEl ALl pharmacological BRI Oxidative stress Zinc deficiency Fatty acids Dysbiosis Inflammation
vitamin A intake dEEhEmiED vitamin BS
i

|_ High dose retinol |_ Biotin |_ Nicotinicacid;log |_ Highidose(pantothenic |_ Aptioxidaptintrients |_ Zine |_ EPA/ DHA, or GLA |_ Probiotics |_ Green tea extract
niacinamide acid (combinations, dietary)

12
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Dietary
interventions

Diet-induced
foods

hyperinsulinemia

Low glycemic-
load diet

Acne promoting

Targeted food
elimination

Acne vulgaris: dietary management options

13

A disease of our time

In westernized societies, acne vulgaris is a nearly universal
skin disease afflicting 79% to 95% of the adolescent
population. Of 1200 Kitavan subjects examined
(including 300 aged 15-25 years), no case
of acne (grade 1 with multiple comedones or grades 2-
4) was observed. Of 115 Aché subjects examined
(including 15 aged 15-25 years) over 843 days, no case
of active acne (grades 1-4) was observed.

Arch Dermatol. 2002 Dec;138(12):1584-90.
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Sugar and acne

Patients with acne restricted sugar intake by
eliminating soft drinks, candy, and cake, and
limiting sugar in coffee or tea to 2 teaspoons per
day. After a follow-up period of at least 1
month, substantial improvement or complete
clearing of lesions was seen in 84% of those
consuming the low-sugar diet.

Arch Dermatol 1961;83:968-969.

- Should We Limit Sugar in Acne?

From of Dermatalogy, Uriver
sity of Wlinois Colege of Medicine and the Cook.
ity Hospital.

Tams 1—Glucose Toleronce Test Volues—Acne
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15
Increased IGF-1/insulin signalling due to a Western diet (hyperglycaemic carbohydrates; milk and
dairy products).
" Androgen [Puberty] { Western J l Insulin
[ excess GH Diet resistance
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Cells. 2023 Nov 10;12(22):2600.
16
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Dietary intervention

A lov-glycemic-load diet improves symploms in acne vulgaris
patients: a randomized controlled trial’

A 12-week intervention with a low glycemic-
load (GL) diet in males aged 15 to 25 years, with
mild moderate acne found that the diet reduced
acne lesions, as well as weight, free androgen
index, and increased IGF-1 binding protein and
the ratio of saturated to monounsaturated fatty
acids of skin surface triglycerides.

AmJ Clin Nutr. 2007 Jul;86(1):107-15.

17

Effects of a low Gl/ GL diet + medication

Int ) Dermatol. 2023 Jan;62(1):e39-e42.

18
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Low glycemic load diet

Low glycemic load diet High-GL diets and resultant insulin  Limit intake of high-GL foods
resistance and hyperinsulinemia including refined grains and sugars
contribute to acne development, as well as total available sugars
while low-GL diets may reduce acne from carbohydrate-rich foods.
severity.

19

Acne vulgaris: dietary management options

Dietary
interventions

1
| 1
Diet-induced Acne promoting
hyperinsulinemia foods
L Low glycemic- L Personalised food
load diet elimination

20
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Cocoa

A single-dose of pure cocoa resulted in a significant
dose-response related increase in acne lesions
in patients with pre-existing acne within 4-days.

J Clin Aesthet Dermatol. 2014 May;7(5):19-23.

JONIGINAL RESEARCH|

Double-blind, Placebo-controlled Study
Assessing the Effect of Chocolate

Consumption in Subjects with a
History of Acne Vulgaris
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Pasteurized non-fermented cow's milk, but not fermented milk, is a promoter of

mTORC1.

1.0

........ T

“Ihe milk revolution

Pasteurization

Refrigeration

Homo sapiens

Milk revolution

160,000 yrs 10,000 yrs

Industrial revolution

200 yrs

Exclusive postnatal
exposure to human

Lifelong exposure to
fermented milk

breastmilk

Lifelong exposure to
nonfermented pasteurized milk

mTORC1 1
‘ Mortality 1

Aging T

Milk miR transfer only during breastfeeding

Low exposure to lactose and galactose

Perstistent milk miR transfer
Persistent galactose exposure

Ageing Res Rev. 2021 May;67:101270.

22
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Protein supplements and acne lesions

Total number of acne &
lesions per person by sex . A
in the months after §
beginning protein y 407
. (=¥
supplement use in a 5 4
. S 30 =
young adult population. @
£ 50 - Sex
= [l Female
Tg 46 ] Male
=
= T |
0 1 2

Month
Pontes Tde C, et al. An Bras Dermatol. 2013 Nov-Dec;88(6):907-12.

23
Acne promoting foods
e N
Acne promoting foods Cow’s milk, whey protein, and Consider limiting or eliminating
cocoa have been linked to the exposure dietary cow’s milk, whey
development and/or exacerbation  protein and cocoa if suspected to
of acne. So have dietary be contributing to symptoms. High
supplements vitamin B12 and Kelp.  dose vitamin B12 and Kelp
supplements may also contribute to
acne-like symptoms.
24
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Acne vulgaris: nutrient management options

1
r T T T 1 T T T 1
FEmEEREE Ebcbunalbioty Rlapocoleical Oxidative stress Zinc deficiency Fatty acids Dysbiosis Inflammation
vitamin A intake vitamin 85
|_ High dose retinol |_ Biotin |_ Ao tnicecd oy |_ Hlsbesspactothenic |_ japuoxidantiutrsets |_ Zinc |_ EPA/ DHA, or GLA |_ Probiotics |_ Green tea extract
niacinamide acid (combinations, dietary)

83 deficiency, or
pharmacological
niacinamide

25

Vitamin A
Oral Vitamin A for Acne Management:
A Possible Substitute for Isotretinoin

A review of clinical trials of vitamin A for the
treatment of acne identified eight prospective
studies published between 1943 and 1981. Of
these all the studies reported improvement
apart from one study that may have been
impacted by an insufficient treatment duration.
The treatment response was 82%, which is
similar to the clearance rate of 85% observed
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Vitamin A
e I
Vitamin A Vitamin A may be a suitable Consider a course of >100,000 U/
alternative to isotretinoin (a vitamin daily for 4-months. Although
A analogue). relatively safe, monitor for
hypervitaminosis A and avoid in
pregnancy.

27

Acne vulgaris: nutrient management options

Suboptimal biotin
intake

) ) 1
Fatty acids Inflammation
|_ Biotin

= L L e L L

28
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. . Dematology
Biotin i
of skin and hair changes

In patients with acne vulgaris treated with isotretinoin, and
the effect of blotin use on these parameters

In a clinical trial (n=60), biotin supplementation (10 bbby ity A 8
mg/ day) was added to isotretinoin therapy over R
4-months. Compared to isotretinoin alone, S
biotin decreased sign of hair thinning and loss :i"‘"'-— Sl o
(telogen and increased anagen hair rates) and OO e me e
maintained skin hydration. = e s

e s st i

O TR (W8 AR B MR O o s @] Sy P St of B r

Int J Dermatol. 2021 Aug;60(8):980-985.

29
Biotin
e I
Biotin Biotin deficiency may be associated Consider >30 pg daily if risk factors
with acne, but more evidence is for deficiency are present. Reduces
needed. mucocutaneus side-effects
isotretinoin of at 10 mg daily.
30
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Acne vulgaris: nutrient management options

)
. o B3 deficiency, or
RIEEL B SUEREEIEICEED pharmacological R ool Oxidative stress Zinc deficiency Fatty acids Dysbiosis Inflammation
vitamin A intake vitamin BS
niacinamide
|_ High dose retinol |_ Biotin |_ Nicotinic acid, or |_ Highidose(pantothenic |_ Aptioxidaptintrients |_ Zine |_ EPA/ DHA, or GLA |_ Probiotics |_ Green tea extract
niacinamide acid [(combinations, dietary)

31

Vitamin B3

"A pellagra diagnosis should focus on the presence
of the “3 D’s” (diarrhoea, dermatitis and
dementia). The clinical features of acne include
“3 D’s”: dermatitis (acne, seborrheic dermatitis),
dyspepsia, and depression.”

American Journal of Clinical and Experimental
Medicine. Vol. 9, No. 6, 2021, pp. 204-208.
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wb and Zinc in the
o : N : : : Treatment of
An 8-week clinical trial of nicotinamide (750 mg daily), zinc Acne and Rosacea
(25 mg), copper (1.5 mg), and folic acid (500 mcg) Wil ond Do
reported a significant improvement in acne severity =T
with treatment. s o
‘ |ID Sinus Laboratonies, Inc.

Intreduction
Nicotinamide and Zmc In the Treatment

of Acno and Rosscos page 2
Heleri M. Torck, MD

The Action of

and Znc In IMammatory Sxin Disease page 5
D P Fheeson, ND

Doses of In the

Treatment of Inflammatory Skin Conditions: A Review page 11

Ned M Nen, WD
. The Nicomide® improvement In Cllnical
Cutis. 2006 Jan;77(1 Suppl):17-28. Outcomos Study (NICOSY: Raslts of an 8-Waok Tt pago 17

Ned M. Neeo, MO
et M Torck, ND

33
Vitamin B3
e N
Vitamin B3 Subclinical vitamin B3 deficiency Nicotinic acid at a dose of 500 mg
may be associated with acne. three times daily could be trialed,
Nicotinamide has pharmacological  however patients should be
anti-inflammatory effects. counseled about flushing. A
minimum 8-week course of 600 mg
to 750 mg of nicotinamide may help
reduce acne severity.
34
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Acne vulgaris: nutrient management options

Pharmacological
vitamin BS

Pharmacological Suboptimal biotin
vitamin A intake

niacinamide

1
1 T T T 1
Oxidative stress Zinc deficiency Fatty acids Inflammation
|_ High dose retinol |_ Biotin |_ Nicotinicacid;log |_ High dose pantathenic| |_ Aptioxidaptintrients |_ Zine |_ EPA/ DHA, or GLA |_ Probiotics |_ Green tea extract
niacinamide acid (combinations, dietary)

35

Pantothenic acid

A 12-week clinical study in adults with facial
acne found that pantothenic acid (2.2 g daily)
reduced total facial lesion count and
inflammatory blemishes.

Dermatol Ther (Heidelb). 2014 Jun;4(1):93-101.

A Randomized, Double-Blind, Placebo-Controlled
Study of a Novel Pantothenic Acid-Based Di
Supplement in Subjects with Mild to Moderate

Facial Acne
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Pantothenic acid

Baseline Week 12

Dermatol Ther (Heidelb). 2014 Jun;4(1):93-101.

37
Vitamin B5
e N
Vitamin B5 High-dose pantothenic acid has A minimum 12-week course of at
shown some evidence of benefit. least 2.2 g of pantothenic acid could
be considered.
38
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Acne vulgaris: nutrient management options

1 1 1

39

Oxidative stress: correlation with diseasease activity

. . . (A" T (A) 5
Biomarkers of oxidative and - o
nitrosative stress in serum acne g " .
. . . < E
vulgaris (AVS) with mild (n = 20), 5 i a
moderate (n = 23), and severe (n ,g L Z e
. 5 -1 .
= 7) scores and in normal human = - l & 1
L - Il ==
sera (NHS, n= 40) MEIVS NOMIREAV: Senreiys NHS  MIdAVS ModersteAVS Severs AVS
(A) (A) 3 —
3 21
§ 3 20
g‘ fg 19 { “
'3-2‘ are gg %1 $ :
g Sag 15'- 174 |
g = 164
3 - 15
ve
Mild AvS Moderate AVS  Severe AVS MHS MIGAVS Moderate AVS Severe AVS

Al-Shobaili HA, et al. Biochemical markers of oxidative and nitrosative stress in acne
vulgaris: correlation with disease activity. J Clin Lab Anal. 2013 Jan;27(1):45-52.

40
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Antioxidants aiaics)

THERAPEUTIC HOTLINE

An observational study of methionine-

An antioxidant complex providing zinc methionine (35 mg), bound zinc with antioxidants for mild
ascorbic acid (180 mg), mixed carotenoids (18 mg), to moderate acne vulgaris
vitamin E as D-alpha tocopheryl acetate (45 IU) and forlimpibhec i
chromium picolinate (36 mcg) daily, in divided doses,
resulted in a significant reduction in clinical symptoms
over 12-weeks.

= Patlents and methods

Sty

Dermatol Ther. 2010 Jul-Aug;23(4):411-8.

41
Antioxidant nutrients
e o
Antioxidant nutrients Redox imbalance and inflammation  Consider multi-nutrient
are intrinsic to acne formulations designed to modulates
pathophysiology, can be modulated oxidative stress. Improve dietary
by antioxidant nutrients and antioxidant intake with foods rich in
improve the disease course. antioxidant vitamins (especially
vitamins C and E), carotenoids and
polyphenols.
42
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Acne vulgaris: nutrient management options
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Zinc

“Minocycline nevertheless showed a 9% superiority
in action at 1 month and one of 17% at 3
months, with respect to the mean change in
lesion count. Regarding safety, the majority of
the adverse effects of zinc gluconate and of
minocycline concerned the gastrointestinal
system and were moderate (5 dropouts with
zinc gluconate and 4 with minocycline).”

Dermatology. 2001;203(2):135-40.

Pharmacelogy and Trestment
Carwtbg
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Zinc

—4&— Zinc gluconate
---li-- Minocycline hydrochloride
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Dermatology. 2001;203(2):135-40.
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Zinc

Zinc Zinc deficiency is common in acne,
but zinc may also have direct
disease-modifying effects.

Supplementation with 30 mg
elemental zinc daily would be
useful in deficiency but may also be
useful as a treatment in
inflammatory acne independent of
overt deficiency.

46
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Acne vulgaris: nutrient management options
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Aa e et W49 13 00

INVESTIGATIVE REPORT

Fatty acids

A 10-week, randomized controlled trial in adults
with mild to moderate acne found that

Effect of Dietary Supplementation with Omega-3 Fatty Acid -nd
Gamma-flinolenic Acid on Acne Vulgaris: A Randomised,
blind. Controlled Trial

Double:

S I M Vo LAY s O L LI
evtm o, Fend Sves o

fen rar el ighar e

supplementation with EPA and DHA (2000 mg)
or gamma-linoleic acid (400mg from borage oil)

e el seace of dheus Sty scxh om scac Fypacaly
Wenrre fsd contun 3 bagher b 1 e o

found that both treatment reduced acne
severity and inflammation.
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Acta Derm Venereol. 2014 Sep;94(5):521-5.

P —
Sl A i b o nbariiod dti ind

ied snady 1o I coesbrad v B tigas
MATIRIAL AN METHODS

Tk el i

48

SEMINAR SERIES 2024

24



HEALTH PROFESSIONAL EDUCATION June, 2023

Fatty acids
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Acta Derm Venereol. 2014 Sep;94(5):521-5.
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Fatty acids
e o
Fatty acids Clinical interventions have founda A minimum 12-week course of fish
good clinical response to EPA and oil providing around 1000 mg EPA
DHA and/ or GLA. and DHA/ or 320 mg of GLA could
be considered in patients with acne.
50
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A 12-week clinical trial of a L rhamnosus GG (3 billion CFU et o Bt G s el
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daily) in adults reduced clinical symptoms of acne and
improved expression of genes involved in insulin
signaling in their skin.

Rating Probiotic group Placebo group
(n=10) (n=10)
Worsened 0(0%) 0(0%)

Unchanged 2(20%) 9(90%) [E————— ; i
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Benef Microbes. 2016 Nov 30;7(5):625-630.
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Probiotics
e S

Probiotics Probiotics can modulate Evidence suggests probiotics,
microbiome composition and/ or regardless of the type of product or
function and are emerging as a strains used, may improve acne
therapeutic option for improving symptoms. It appears prudent to
the function of the gut-brain-skin trial a course of probiotics in
axis. patients with acne.

o o o
Acne vu |ga ris: nutrient ma nagemeil 1t OpthnS
.
1
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. 83 deficiency, or
Ebaacolosical Ebcbunalbioty pharmacological Rlapocoeical Oxidative stress Zinc deficiency Fatty acids Dysbiosis Inflammation
vitamin A intake . " vitamin BS
niacinamide
|_ High dose retinol |_ Biotin |_ sl aet) o7 |_ liifh lese prIitine |_ AT MUES |_ Zinc |_ EPA/ DHA, or GLA |_ Probiotics |_ Green tea extract
niacinamide acid (combinations, dietary)
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Green tea extract

A 4-week clinical trial in adult women with acne
found that green tea extract resulted in a
statistically significant improvement in total and
inflammatory acne lesions.

Complement Ther Med. 2016 Apr;25:159-63.

[rer——————
Complementary Therapies in Medicine
198rant s . bearterhoet s il

D ation with green impeove acne in @
post-adosescent women? A randomized, double-blind, and
placebo-controlled clinical trial

IR LA, CH Ha

55
Green tea
e I
Green tea extract Green tea extract is a safe and A 4-week course of green
useful intervention for reducing tea extract providing 856mg of
acne severity. epigallocatechin-3-gallate daily may
be useful, but care should be taken
with long-term use due to hepatic
side-effects.
56
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Atopic dermatitis

“Atopic dermatitis (AD) is a common eczematous skin
disorder affecting 2-20% of the general population
with age and ethnic differences. AD is characterized by
chronic cutaneous inflammation and dry skin with
epidermal barrier dysfunction. Intense pruritus is the
major and burdensome symptom of AD.”

Allergol Int. 2017 Jan 2. pii: $1323-8930(16)30171-X.

Cowan [ - |
@ Allergology Intermational ety
[oarmal bameprpe: 1 el nastar comsiacaten \ i

ek Artkhe
Atopic dermatitis: immune deviation, barrier dysfunction, IgE
autoreactivity and new therapies
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Cellular and molecular immunologic mechanisms

— ] " Aeroallergeps
L)

J Allergy Clin Immunol. 2016 Aug;138(2):336-49.

pure
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Atopic dermatitis: dietary management options

Dietary
interventions

Trigger foods CellacNdézeSase of Modified fasting
L L Testing led or L L Low-energy/ high-
Elimination diet empirical Gluten-free diet nutrient density,
elimination diet fasting regimes

pure
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Atopic dermatitis: dietary management options

Dietary
interventions

Trigger foods CehacNdésGesa >E 0 Modified fasting
L L Testing led or L L Low-energy/ high-
Elimination diet empirical Gluten-free diet nutrient density,
elimination diet fasting regimes

pure
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Food triggers

Late eczematous reactions to food in children with atopic dermatitis

*, A Wull*, U. B

. D, Tetau®, A. Kapp® and T. Werfel®
onatory

In a double-blind placebo-controlled food
challenge, 46% of children with atopic
dermatitis experienced a food reaction to cow's
milk, hen's egg, wheat or soy, with immediate-
onset reactions tending to produce erythema or
urticaria, and delayed-onset reactions typically
producing a flare up of preexisting lesions.

Clin Exp Allergy. 2004 May;34(5):817-24.

63
Trigger foods
rleverdon  [Dsassen  [Sudenee |
Trigger foods Foods that trigger symptoms are Trigger foods can be identified
relatively common but often based on patient history; however,
overlooked, and avoidance may people may not have previously
help control symptoms. associated foods with a flare up in
their symptoms. Routine
elimination and re-challenge with
cow's milk, egg, wheat or soy may
be useful. Re-challenge in a medical
setting may be advise if there is risk
of anaphylaxis.
64
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Atopic dermatitis: dietary management options

Dietary
interventions

Trigger foods Food reactivity CellacNdézeSa >E 0 Modified fasting

L L Testing led or L L Low-energy/ high-
Elimination diet empirical Gluten-free diet nutrient density,
elimination diet fasting regimes

65

Elimination diets

v’ Elimination diets are an important consideration in atopic dermatitis and can result

in good clinical improvement.

v’ The failure of some studies to produce benefits, however, may be due to lack of
personalization i.e. non-discriminate elimination of foods without assessment of
sensitivity.

v’ Dietary removal of industrial food additives and monosodium glutamate have been

shown to reduce atopic dermatitis.

v Prolonged elimination diets in young children could result in increased risk of
immediate-onset and severe allergic reactions, including anaphylaxis.

66
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Elimination + functional foods

In children, a personalized elimination diet
combined with consumption of antioxidant and
omega-3 fatty acids rich-foods found that this
approach significantly improved nutritional
intakes, reduced disease severity, and improved
the growth status, as measured by height and
weight scores in children.

Asia Pac J Clin Nutr. 2016 Dec;25(4):716-728

6 Asia Pac J Clin Nutr 2016:25(4):716.728

Original Article

Children with atopic dermatitis in Daejeon, Korea:
individualized nutrition intervention for disease severity
and nutritional status

Seong Hee Kim Msc', Jae Ho Lee MD, PhD’, Sun Yung Ly PhD"

"Department of Food and Nutrtion. Chungnam National University, Republic of Korea
g “Pediatrics, C h A 1 University, Republic of Korea

‘rowth status by impeoviag the nurint inake.

INTRODUCTION

67

Personalized elimination diet

Functional foods

Personalised elimination diet

Elimination diets can help reduce
symptoms by limiting exposure to
allergenic foods that are
exacerbating atopy.

Advice to increase intake of foods
with anti-allergic, anti-inflammatory
effects such as antioxidant and
omega-3 fatty acids rich-foods has
been shown to complement an
elimination diet.

An elimination diet can be based on
food sensitivity testing, including
IgG. Without testing, an elimination
and re-challenge with major and/ or
suspected food allergens may still
be useful. Reducing exposure to
food additives and MSG may be
useful.

Advise patient to increase intake of
polyphenol-rich fruits and
vegetable foods and beverages,
additionally increase intake of
omega-3 rich foods such as nuts,
seeds, and fish.

68
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Dietary
interventions

Atopic dermatitis: dietary management options

Trigger foods Food reactivity

NCGS

Testing led or
empirical
elimination diet

Elimination diet

pure

ercapmilations

Celiac disease or

Gluten-free diet

Modified fasting

Low-energy/ high-
nutrient density,
fasting regimes

69

Gluten free diet

A case report described marked symptomatic
improvement in a mother and her two
daughters, all diagnosed with atopic dermatitis,
after gluten removal. Importantly, while the
mother was diagnosed with celiac disease her
daughters both tested negative for celiac
disease.

pure

ercapmilations

International Journal of Celiac Disease, 7(1), 31-32.

Q. SciEP
AL nciepub.com

The Link between the Clinical Features of Atopic
Dermatitis and Gluten-related Disorders
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Gluten free diet

Gluten free diet Celiac disease and NCGS may be Screen for celiac disease due to
associated with atopic dermatitis, higher prevalence in atopic
and a gluten-free diet may be dermatitis. Consider NCGS and a
supportive. gluten-free diet.

pure
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Atopic dermatitis: dietary management options
Dietary
interventions
|
| | | 1
Trigger foods Modified fasting
L L Testing led or L Low-energy/ high-|
Elimination diet empirical Gluten-free diet nutrient density,
elimination diet fasting regimes
pure
72
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T
Modified fasting T
ANTHROPOLOGY
gt
Low-Energy Diet in Atopic Dermatitis Patients:
Clinical Findings and DNA Damage

Adults received a low-energy (1085kcal/ day) density diet A e ekt e s S
supplemented with high-nutrient foods such as
vegetables juice, kelp, and non-refined salt to ensure
high micronutrient intake. After the 6-week dietary
treatment there was a significant reduction in atopic
dermatitis symptoms, as well as a significant reduction
in oxidative DNA damage.

J Physiol Anthropol Appl Human Sci. 2000 Sep;19(5):225-8.

73
Modified fasting
e I
Modified fasting Modified fasting with a low-energy, Various approaches could be used
high-nutrient density diet may to construct a modified fasting
reduce food anti-gen exposure, regime, including a daily low-
result in weight loss, and/or have energy/ high-nutrient density diet,
direct anti-allergic effects. a supervised 24-hour fast, or a daily
16-hour overnight fast.
74
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Atopic dermatitis: nutrient management options
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Omega-3-index, Vitamin D Circadian
Dysbiosis dletamtfaattey acid deficiency Vitamin E intake Zinc status Protein intake Therapeutic teas Food reactivity disruption
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hemp seed oil Vitamin D3 Vitamin E Zinc Isoleucine Oolong, fig leaf enzyme therapy Melatonin
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Gut-immune-skin axis

Reduced production of
butyrate and propionate n
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J Allergy Clin Immunol. 2016 Mar;137(3):852-60
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Probiotics for prevention

MOthers & Infa nts at hlgh_rISk for atOpy Cumulative incidence of dermatitis (%)
were given L rhamnosus GG (10 100 .
billion daily) from 2—4 weeks gg %
prenatally to 24 weeks postnatally. 70 =i
The cumulative risk for developing gg
eczema during the first 7 years of 20
life was significantly lower in the 30
Lactobacillus GG group than in the fg
placebo group (42.6% vs 66.1%) in 0o
the group of children completing 2 Agefym 7
the 7-year follow-up.

J Allergy Clin Immunol. 2007 Apr;119(4):1019-21.
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Probiotics for pediatric treatment
Infants with atopic eczema and suspected
allergy to cow's milk received L
™ . 19(4-47)-» 5(0-18)*
rhamnosus GG (10 billion daily) for jg
around 7.5 weeks. The decrease in the © 401
SCORAD scores within the viable LGG 3 387 13429~ 8(0-29)"
. . 30 1 o—————e
group tended to be greater than within 2Q 25
the placebo group. % 20 7
O 157
0 4
5-
J Pediatr Gastroenterol Nutr. 2003 Feb;36(2):223-7.
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Probiotics for adult treatment

“Patients receiving probiotics (a combination of L
salivarius LSO1 and B breve BR03) showed a
significant improvement in clinical parameters
from baseline. The probiotics reduced microbial
translocation, immune activation, improved T-
helper cell (Th)17/regulatory T cell (Treg) and
Th1/Th2 (P= 0.028) ratios. None of these
changes were observed in the placebo group.”

J Clin Gastroenterol. 2012 Oct;46 Suppl:S33-40.

PRESENTATION

Probiotics Reduce Gut Microbial Translocation and
Improve Adult Atopic Dermatitis
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Probiotics, prebiotics
e N

Probiotics Some probiotics have anti-allergic Probiotics are useful as both a
effects and may help in the preventative and treatment. Use of
development of oral tolerance early a probiotic with clinical evidence
in life. demonstrating efficacy in atopic

dermatitis is important.

Prebiotics Prebiotics support the development Prebiotics have mainly been used in
and restoration of the gut formula-fed infants. If breast
microbiota and, consequently, may  feeding is not possible a prebiotic
help reduce atopy. should be considered.
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Atopic dermatitis: nutrient management options
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Fatty acids

v Evening primrose oil supplementation (2,000-6000mg/ day) for 5-months resulted
in a 96% response rate and significant reduction in symptoms compared to placebo.

v Hempseed oil (30ml/ day) for 20-weeks significantly improved skin dryness and
itchiness and reduced dermal medication use in adults in one study.

v’ Fish oil (providing at least 1.8 g omega-3 per day) for 2-4 months has generally
resulted an improvement in symptoms in adults with atopic dermatitis.

82
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Fatty acids

Fatty acids Metabolic impairments in fatty acid Assessment of dietary intake as well
metabolism, as well as dietary as laboratory values may help direct
intakes, could affect immunological choice of fatty acids. A trial with
function and exacerbate atopy either omega-3 rich oils, or omega-

6 rich oils alone is recommended to
determine treatment response.

83
. ey e . .
Atopic dermatitis: nutrient management options
.
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Dysbiosis dietax :aalttey acid d(lef?(r:‘i:rr‘lcy Vitamin E intake Zinc status Protein intake Therapeutic teas Food reactivity disruption
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Vitamin D

. nutrients MOP1

ane
Vitamin D Status and Efficacy of Vitamin D
Suppl ion in Atopic D it

A Systematic Review and Meta-Analysis
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ol Ky fomag Abe 7

A meta-analysis of four clinical trials, including both

children and adults, showed that vitamin D | T e
supplementation reduced atopic dermatitis s b

symptoms and clinical signs significantly when R e T e
compared with placebo. e
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Vitamin D
e I
Vitamin D Vitamin D deficiency has been Assessment of vitamin D status and
associated with increased risk of subsequent supplementation in the
atopic disease due to its case of deficiency. Alternatively, a
immunological consequences. routine course of vitamin D would
be appropriate if deficiency is
suspected.
86
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Atopic dermatitis: nutrient management options

r 1
[ =
|_ Probiotics, |_ GLA, EPA/ DHA, |_ |_ |_ |_ |_ |_ Pancreatic |_

hemp seed oil Vitamin D3 Vitamin E Zinc Isoleucine Oolong, fig leaf enzyme therapy Melatonin
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Omega-3-index,

dietary fatty acid
intake

87
Oxidative stress
Antioxidant;d Reactive oxygen/
:onenz:!:l:ﬂc nitrogen species
Direct damage of cell Promﬂanunatory — Dermal inflammation,
membranes, DNA, and cytokine histamine release,
organelles production itch, and scratch
Oxid Med Cell Longev. 2016;2016:2721469.
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Vitamin E

Vitamin E supplementation (400 IU or 268 mg of
natural r,r,r-a-tocopherol in an oil base/ day) for
8-months significantly reduced subjective
symptoms, with good responders showing a
marked decrease in serum IgE levels.

Nutrients. 2016 Dec 3;8(12).

Report

Evaluation of dietary intake of vitamin E inthe treatment of atopic
dermatitis: a study of the clinical course and evaluation of

the immunoglobulin E serum levels
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Vitamin E
e I
Vitamin E Vitamin appears to improve skin A 2-3-month course of natural
appearance and reduce IgE, vitamin E at a dose of 400 IU daily
presumably through anti-oxidant, could be considered.
anti-allergic effects as well as
improvement of skin barrier health.
90
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Atopic dermatitis: nutrient management options

Omega-3-index,

r T
Dysbiosis dietary fatty acid
intake

1
Vitamin D Circadian
|_ Probiotics, |_ GLA, EPA/ DHA, |_ |_ |_ |_ |_ |_ Pancreatic |_
hemp seed oil Vitamin D3 Vitamin E Isoleucine Oolong, fig leaf enzyme therapy Melatonin
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Zinc

Children and adolescents with atopic dermatitis and
low hair zinc levels who received zinc
supplementation (12mg/ day) for 8-weeks
significantly improved their zinc status and
reduced symptom severity. (In contrast, a
clinical trial investigating the non-discriminant
use of zinc found no benefit).

Acta Derm Venereol. 2014 Sep;94(5):558-62.

A D Vvmarn 1034 64 513583

CLINICAL REPORT

Hair Zinc Levels and the Efficacy of Oral Zinc Supplementation
in Children with Atopic Dermatitis
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Zinc

Zinc Deficiency in zinc has been
associated with atopic dermatitis,
however, non-discriminate

supplementation was not effective.

Zinc status can be assessed with
laboratory values or dietary intake.
In suspected or confirmed
deficiency supplementation with
10-20 mg of zinc per day is
warranted.

93
Atopic dermatitis: nutrient management options
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Isoleucine

In the trial 19 patients ages 5-17 were supplemented with
isoleucine at a dose of 10-30 mg/kg daily for 60-days.
All patients showed statistically significant clinical
improvement in symptoms after supplementation
with the most notable reduction in pruritus scores.

Pediatr Allergy Immunol. 2017 Aug;28(5):495-497.
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Isoleucine
e I
Isoleucine Isoleucine could modify Consider a trial of 10-30 mg/kg
inflammation and reduce daily for >60-days.
symptoms, particularly pruritis, but
research is limited to a pilot study.
96
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Atopic dermatitis: nutrient management options
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Omega-3-index, Vitamin D Circadian
Dysbiosis dletax :aal'itey acid deficiency Vitamin E intake Zinc status Protein intake Therapeutic teas Food reactivity disruption

|_ Probiotics, |_ GLA, EPA/ DHA, |_ — |_ S |_ . |_ q |_ |_ Pancreatic |_ q
hemp seed oil Vitamin D3 Vitamin E Zinc Isoleucine Qolong, fig leaf enzyme therapy Melatonin
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Oolong tea

EXH
A Trial of Oolong Tea in the Management
of Recalcitrant Atopic Dermatitis

(TR F—

pwe VL Kount fihaas, WD)

Adults with atopic dermatitis who were instructed
to drink 1 litre of oolong tea (made from a 10g
teabag placed in 1000ml of boiling water and
steeped for 5-minutes) between meals daily had
a good clinical improvement within 1-2 weeks
and maintained for at least 6-months.

Arch Dermatol 2001;137:42-43.
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Therapeutic teas
e I
Oolong tea Unique anti-allergic properties of Consider 1 litre of oolong tea (made
oolong tea make it a useful addition from a 10 g teabag placed in
to nutritional therapy. 1000ml of boiling water and
steeped for 5-minutes) between
meals each day.
Fig leaf tea Fig leaf tea may modify IgE activity =~ Consider 500 ml of fig leaf tea daily.

and alleviate symptoms. Care should be taken to use a
specific fig cultivar (Grise de
Tarascon) to avoid risk of
photodermatitis.

99
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Atopic dermatitis: nutrient management options
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Omega-3-index, Vitamin D Circadi
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Pancreatic enzymes

In a clinical study of pancreatic enzyme therapy, a group of
patients with severe atopic dermatitis and known food
allergies who were not responding to conventional therapies
or exclusion diets were administered pancreatic enzymes
supplements (37,500 units of proteases with each meal and
one-half of a capsule with snacks) for 6-weeks. At the end of
the study patients who received the enzymes supplements
had a significant improvement in atopic disease symptoms
severity and a reduction in gut permeability, as measured by
lactulose: mannitol ratio.

Paediatr Drugs. 2019 Feb;21(1):41-45.
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Pancreatic Enzyme Supplementation in Patients with Atopic
Dermatitis and Food Allergies: An Open-Label Pilot Study
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Pancreatic enzymes

Pancreatic enzymes

Proteolytic enzymes may reduce
food antigen reactivity via digestion
and consequently ameliorate
symptoms.

In treatment resistant patients with
food reactivity, trial 37,500 units of
proteases with each meal and one-
half of a capsule with snacks for >6-
weeks

102

SEMINAR SERIES 2024

b1



HEALTH PROFESSIONAL EDUCATION

June, 2023

Atopic dermatitis: nutrient management options
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Circadian redox cycles

Morning Peak Evening Peak

Glutathione Peroxidase Melatonin

Glutathione Reductase Plasma Thiols
Catalase Lipid Peroxidation
Superoxide dismutase Ascorbic acid
Uric acid Periods

Peroxiredoxins Cryptochromes

Antioxid Redox Signal. 2013 Jul 10;19(2):192-208.
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. 1
Melatonin
Melatonin Supplementation for Children
With Atopic Dermatitis and Sleep Disturbance
A Randomized Clinical Trid
In children with atopic dermatitis and sleep
disturbance melatonin (3 mg daily at bedtime e ey O
for 4-weeks) improved sleep-onset latency and SN
reduced disease severity. R S
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Melatonin
e R
Melatonin Circadian rhythm disruption may In patients with sleep disturbance,
play a role in atopic dermatitis trial melatonin 3 mg daily at
symptom severity. bedtime for >4-weeks.
106
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Psoriasis

“Psoriasis is a common, chronic papulosquamous skin
disease occurring worldwide, presenting at any age,
and leading to a substantial burden for individuals and
society. It is associated with several important medical
conditions, including depression, psoriatic arthritis,
and cardiometabolic syndrome. Its most common
form, chronic plaque or psoriasis vulgaris, is a
consequence of genetic susceptibility, particularly in
the presence of the HLA-C*06:02 risk allele, and of
environmental triggers such as streptococcal infection,
stress, smoking, obesity, and alcohol consumption.”

Lancet. 2021 Apr 3;397(10281):1301-1315.

Seminar I

Psoriasis
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Immunopathogenesis of psoriasis and resolved psoriasis plaques

Non-lesi

i | Psoriasis plaque Resolved psoriasis plaque
Pathogens, obesity, drugs,
smoking, alcohol, stress

Cessation or interruption p 1 P
. of treatment f“ =

pure

Lancet. 2021 Apr 3;397(10281):1301-1315.
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Psoriasis: dietary management options

Dietary
interventions

General diet for
psoriasis
management

L Intestinal
Healthy diet Weight-loss diet Gluten-free diet permeability-
targeted diet

pure

Overweight/ Celiac disease or Intestinal
obesity NCGS permeability
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Psoriasis: nutrient management options

1

B12 deficiency,
elevated
homocysteine

Insulin resistance

1
1

Antioxidant nutrients

(combinations, vitami
C, CoQ10)

pure
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Psoriasis: dietary management options
Dietary
interventions
1
[ I I ]
Genesrglig;?: for Overweight/ Celiac disease or Intestinal
P obesity NCGS permeability
management
L L L L Intestinal
Healthy diet Weight-loss diet Gluten-free diet permeability-
targeted diet
pure
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Nutritional therapy

A woman with severe, treatment resistant psoriasis
who was treated with nutritional therapy
including increased vegetable intake, low
consumption of meat, avoidance of junk food
and sugar, and personalized nutritional

EXFRMENTAL ASDTRERAFSETIC METACDE 18 MU, 205

Efficacy of nutritional treatment in patients

with psoriasis: A case report
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Healthy diet
e N
Healthy diet Unhealthful dietary practices Increasing vegetable intake, low
appear to be more frequent in consumption of meat, avoidance of
patients with psoriasis and could junk food and sugar, and specific
increase disease risk and severity. foods, such as black coffee, black
Conversely, healthy dietary tea, chocolate, pepper, smoked
interventions improve the disease  foods, monosodium glutamate, and
course. alcoholic drinks may be useful.
Consider dietary supplements to
optimize nutritional intake and
support skin health.
114
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Psoriasis: dietary management options

Dietary
interventions

General diet for
psoriasis
management

L Healthy diet
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Celiac disease or Intestinal

NCGS

Overweight/
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Weight-loss diet Gluten-free diet

aprweslatic

permeability

Intestinal
permeability-
targeted diet
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Weight loss

A Randomized Clinical Slnd)

A low-energy diet providing 800-1000 kcal per for 8-

weeks to induce weight loss, followed by 8 e |
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Effect of Weight Loss on the Severity of Psoriasis
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weeks of reintroduction of normal food intake,
reaching 1200 kcal per day resulted in clinically
important improvements in symptom and
qguality of life in overweight patients
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Weight loss diet

Weight-loss diet Overweight and obesity can
contribute to disease severity
though increased low-grade
inflammation and diet-induced
weight loss results in clinical

improvement.

Dietary and lifestyle-based weight
loss regimes, including low-energy
diets and very low carbohydrate
ketogenic diets, can be considered a
component of nutritional
management for overweight or
obese patients.

117
Psoriasis: dietary management options
Dietary
interventions
Genesrsiiglls?: e Overweight/ Celiac disease or Intestinal
P obesity NCGS permeability
management
L L Intestinal
Healthy diet Weight-loss diet Gluten-free diet permeability-
targeted diet
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Celiac disease —
. . . . .. Association between Coeliac Disease
Coeliac screening in people with psoriasis revealed and Psorlasis: Hallan Primaty Care
. Multicentre Stud
a high prevalence (4.1%) compared to controls, DREIEIESORSE
Mxoeamu:u' Wmn@ﬂ::uUu?:Lm‘ Luigi Napok*
as assessed with anti-tissue transglutaminase o g oo ot
antibodies and subsequently confirmed e e e s
Giacomo Cazanara Pinkoe®  Antonio Gaabaerin®
histologically. After a 6-month gluten-free diet s
there was a marked improvement of skin lesions
in 7 out of 8 people. e B —

Faniasts Wnene modhead Sraes -Coskac doase of D was <onfimeed herckgcaly i o 10 subjen
Fmaryan rgrovaTent of

Mouct lerca of ) 10 aceisis ancd an sragovemsant o din luiors

S0 $3605 1101 30 PRty fhaw RO esds OF

et To 255485 1 ThG pONTary Cond S6meg the prawkincs

I CON oS ) DI SE BTV DG4 T ) Fiter-

Foudhat G601 n styacts wih onass and CO Meodt:  Introdecson
W arvolud 218 (neTS Wl pesrass and 264 Coatiok.

Combac scovering wan carmed k-1 o Ausbpocts Puocepls,  Coubine dimane (CLY = w Sresue madisad ghiies
Tiasin, 17} b sabctiwth s pectie srsboy the dsg-  depwaderd easroathy chacactirsad b atroghy of the
et of (D mam covfemed brclogealy Aemb Mo mssnad vil wiich irpeove

FA1% IR patents Ao potive w-ism Yonghr  sermoeed rough o gleken-Dee

Dermatology. 2015;230(2):156-60. 1mias MMbeG COnoId 1 ook | WO Coetios  whchagcd stades shireed § igher prevak

KARGER B O T stmaems

| Mt g
et —

119
Gluten-free diet
e I
Gluten-free diet There is a higher frequency of celiac Confirmed celiac disease must be
disease and gluten sensitivity in managed with a strict gluten-free
psoriasis, and gluten-free diets may diet, however, a gluten-free diet
reduce disease severity. should be considered even in the
absence of histologically confirmed
celiac disease or positive antibodies
i.e., non-celiac gluten sensitivity.
120
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Psoriasis: dietary management options

Dietary
interventions

General diet for
psoriasis
management

L Healthy diet

Overweight/

obesity NCGS

Weight-loss diet

Celiac disease or

Gluten-free diet

Intestinal
permeability

Intestinal
permeability-
targeted diet
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Intestinal permeability
Medical Nutrition Therapy as a
Potenpﬁ;a(l) r("ompkfl‘ll)en:?r_\' Il;mlment for
. . . ey g sis — Five Cas I
An intestinal permeability-targeted nutritional g =y
. . . . . . Douglas G. Rickards, PhD; David L. MeAIRIn, MA;
intervention involving dietary changes (high B o o
fresh fruits and vegetables, low protein from
fish and fowl, fiber supplements, olive oil, and
avoidance of red meat, processed foods, and
refined carbohydrates) and herbal teas (saffron oduton
tea and slippery elm bark) was found to improve .
psoriasis symptom scores and reduce
intestinal permeability.
Altern Med Rev. 2004 Sep;9(3):297-307.
Arereatee Medctse Reciew @ Wokame 3. Mumber 7 2004 Page 287
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Intestinal permeability-targeted diet

Intestinal permeability-targeted Nutritional modification of Assessment of intestinal

diet intestinal permeability could permeability and, if indicated, a
benefit psoriasis, but although permeability-targeted nutritional
research is limited. intervention might be considered.

123

Psoriasis: nutrient management options

Nutrients

1
B12 deficiency,
Omega-3-index Serum vitamin D elevated Insulin resistance Oxidative stress Inflammation Endotoxin
homocysteine
|_ |_ |_ |_ |_ Antioxidant nutrients |_ |_
EPA/ DHA Vitamin D3 Vitamin B12 Chromium combinations, vitami Turmeric Bile acids
€, CoQ10)
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Fatty acids

L
Diet and psoriasis, part III: Role
of nutritional supplements

M 5 My D10 Bt K ek HL M Dty 10,
K Ko, M ond Wiksn L2, MY

A review of clinical trials evaluating fish oil for the
treatment of psoriasis found moderate evidence of
benefit, with 12 of the total 15 trials reviewed
showing clinical benefits. Positive clinical trials have
used high-dose eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) daily which needed to be
taken for at least 6 weeks to 6 months to see
improvement; typically, a range of reduction in
symptom score of 40-75%.

J Am Acad Dermatol. 2014 Sep;71(3):561-9.
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Fatty acids
e I
Fatty acids Both high-dose fish oil and Consider around 4 g EPA and/ or 2.6
increasing fish consumption can be g DHA or advice to consume 170 g
effective for reducing symptoms. of omega-3 rich fish daily for >6-
weeks.
126
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e
|— EPA/ DHA |— Vitamin D3 |— Vitamin B12 |— |—

B12 deficiency,
elevated
homocysteine

1 1 1
Insulin resistance Oxidative stress Inflammation Endotoxin

Antioxidant nutrients
(combinations, vitami

C, CoQ10)
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127
Vltamln D -nurrlents [oey|
m;:md“lunm D: A Systematic Review and
Meta-Analysis
“Four RCTs examined the effect of oral vitamin D e
supplementation on psoriasis for 173 patients and 160 e T e
patients were treated with placebo. No significant 2 L e
differences were found in PASI after 3, 6, and 12 o e e e
months of supplementation. It is shown that 25(0OH)D __Mnmh:“'““:“
serum levels are significantly lower in psoriasis, but, ol e
although the granularity of RCT methodology may w2 P R
have influenced the pooled analysis, vitamin D
supplementation did not seem to improve clinical T L S
manifestations.” e T e e e
Nutrients. 2023 Jul 30;15(15):3387. Py kremravim b exenen n.-...-‘::-::m
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Vitamin D

Vitamin D

Vitamin D deficiency may be more
severe in psoriasis, and the degree
of deficiency has been correlated

with disease duration and severity.

Vitamin D supplementation with
vitamin D3 could be considered in
the presence of vitamin D
deficiency.

129

Psoriasis: nutrient management options

Nutrients

1
B12 deficiency,
Omega-3-index Serum vitamin D elevated Insulin resistance Oxidative stress
homocysteine

Antioxidant nutrients

combinations, vitami
C, CoQ10)

L L
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Folate, vitamin B12

Folate High-dosed folic acid and 5-methyl
tetrahydrofolate (SMTHF)
methotrexate as it may reduce
methotrexate efficacy, while lower

doses may reduce side-effects.

Vitamin B12 Vitamin B12 deficiency may
exacerbate disease activity and
improving nutritional status could
reduce symptoms, but evidence is

mixed.

For patients receiving <15mg
methotrexate weekly consider a
dosage regime of 5 mg of folic acid
per day for 2 days after the last
dose of methotrexate, with an
additional third dose of 5 mg on day
3 for patients receiving > 15 mg.

It would be prudent to screen for
vitamin B12 deficiency.

131

Psoriasis: nutrient management options

1

1 1

B12 deficiency,
elevated
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1 1

Insulin resistance Oxidative stress Inflammation
|_ |_ |_ |_ |_ Antioxidant nutrients |_ |_
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“With regard to psoriasis, we observed a significant
correlation between the Psoriasis Area and
Severity Index (PASI) score and insulin secretion.
Moreover, the PASI score was significantly
correlated with serum resistin levels—a cytokine
known to be increased in insulin resistance”

BrJ Dermatol. 2007 Dec;157(6):1249-51.
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Chromium
e I
Chromium Poor blood glucose metabolism Consider chromium
could contribute to psoriasis in a supplementation 600 ug daily for 6-
subset of people and may be weeks in patients with established
positively impacted by chromium. insulin resistance.
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L. ) Clinical and biochemical effects of coenzyme Q, . vitamin E, and
A clinical study of coenzyme Q10 (50 mg daily), PR DR —
oo e e e
vitamin E (natural alpha-tocopherol, 50 mg), and el
selenium (48 mcg) resulted in improvements e
several parameters related to oxidative stress,
included superoxide production, copper/zinc-
superoxide dismutase, and catalase, as well as a
significant reduction in disease severity which
correlated with normalization of the oxidative s
lntrndacten prorndc lmmse e caTenty newed m depcadng o 3 e
stress markers. e ;3“:;::::::2&"?
mm Ilﬂvtv L nﬂlltﬂlm“ﬂ manfenutin. e e of
e oy e UL e i oy
Nutrition. 2009 Mar;25(3):295-302. E-"&m'"f"'mf":;: "x'""’"ﬂ:".“:ﬁm'.::.?’?
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Antioxidant nutrients

Antioxidant nutrients Systemic oxidative stress is a Consider trialing a nutritional
consistent feature of psoriasis and  antioxidants, especially multi-
may contribute to disease nutrients formulations, CoQ10, and

development and be an important  vitamin C.
target for management.
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Turmeric
. epe . . . ope Clinical Study
A trial utilizing an enhanced bioavailability Orsl Curcumin (Meriv) I Efcive ¢ an Adjevant
Tmmemnnd!lAbkblledue IL-22 Serum Levels in Patients
formulation (Meriva; Indeena, Italy) providing T Eeiee Vel

400 mg curcumin daily reduced symptoms more
effectively than topical steroids alone.
Moreover, IL-22 serum levels were significantly
reduced in patients treated with oral curcumin.

Biomed Res Int. 2015;2015:283634.
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Turmeric
e N
Turmeric Turmeric extracts have shown Consider an enhanced-
promise as an adjuvant to standard bioavailability extract providing 400
therapy. mg curcumin daily.
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Is psoriasis a bowel disease?

“Bacterial peptidoglycans absorbed from the gut
have direct toxic effects on the liver and skin.
Their absorption, as well as endotoxin
absorption, must be eliminated to treat
psoriasis successfully. Endotoxin absorption is
markedly increased by ethanol and peppers.
Bioflavonoids, such as quercetin and citrus
bioflavonoids, prevent this absorption. Bile
acids, given orally, break up endotoxin in the
intestinal lumen.”

Clin Dermatol. 2018 May-Jun;36(3):376-389.

3 Chis 1t
= Dertatology

ELSEVIER

Is psoriasis a bowel disease? Successful treatment ().
with bile acids and bioflavonoids suggests it is

#. Halnes Ely, NO*
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Bile acids ®
Bile acids have been reported to be a successful T T ——.
management approach for psoriasis with the T R

primary mechanism suggested to be due to
their ability to degrade gastrointestinal-derived
endotoxin and prevent its systemic migration
and direct adverse effects on the skin.

Clin Dermatol. 2018 May-Jun;36(3):376-389.

143

Bile acids

Fig. 4  Beforeand.after photos of patients undersk ng hile ackd therpy.

Clin Dermatol. 2018 May-Jun;36(3):376-389.
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Bile acids
e N
Bile acids Bile acids may degrade Consider bovine bile concentrate

gastrointestinal-derived endotoxin 500 mg 1-3 times daily with meals.
and prevent its systemic migration

and direct adverse effects on the

skin.
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Acne vulgaris

Acne vulgaris is a very common skin disease with the estimated frequency of moderate-to-
severe acne about 20% in the adolescent population and persisting into the 20s and 30s in around
64% and 43% of people.! Adult acne is more frequent in women, with an estimated prevalence of
10-12%.2 Importantly, acne is associated with significant physical and psychological morbidity,
including permanent scarring, social isolation, depression and suicidal ideation.?

Acne is a disease of hair follicles in the skin that are associated with an oil gland, which are known as
the pilosebaceous unit. Clinically it is characterized by seborrhoea (excess grease), non-inflammatory
lesions (open and closed comedones), inflammatory lesions (papules and pustules) and scarring.*
Lesions are most prominent where there is a high density of sebaceous glands i.e. the face (99% of
cases), back (60%), and chest (15%).°>

The pathogenesis of acne is complex and thought to involve genetic predisposition interacting with
multiple factors including the action of androgens on the pilosebaceous unit, the proliferation of
Propionibacterium acnes, growth factors leading to abnormal hyperkeratinization, inflammation and
the induction of tissue matrix metalloproteinases and alteration of the oxidant/antioxidant ratio of
the skin surface lipids.®’

Acne medications are generally classed as topical agents, systemic antibiotics, systemic retinoids and
hormonal agents and are limited by adverse effects, poor compliance, and lack of cure.®
Combination therapy with topical and oral medications for moderate to severe ace is typically
utilized based on the premise they target more of the underlying pathogenic factors and improve
treatment response.’ An emerging treatment approach is nutritional therapy, which has a multi-
targeted effect by simultaneously influencing multiple disease processes involved in acne
pathogenesis.!® Clinical trials have suggested an important role for nutritional interventions with
evidence that dietary changes and nutritional supplementation can alter the disease
pathophysiology and significantly reduce dermatological symptoms as well as related concerns
including insulin resistance and mental health. Integrative use of nutritional therapy has also been
shown to reduce side effects and improve efficacy of systemic retinoids.

Dietary interventions
e Low glycemic-load diet

The observation that a traditional diet devoid of industrialised food is associated with complete
absence of acne in adolescents provided the foundation for the hypothesis that acne may be the
result of diet-induced hyperinsulinemia.? Since this observation biological mechanisms have been
explored and supported by dietary intervention studies showing that dietary therapy can reduce
acne severity.

Insulin resistance is thought to play a key role in the development and pathology of acne with a
primary mechanism likely to be insulin binding to insulin/ insulin-like growth factor-1 (IGF-1)
receptors on keratinocytes and subsequent increased cell proliferation, in addition to the ability of
insulins to stimulates the synthesis of androgens.'? In addition, insulin-like growth factor (IGF)-1,
which is typically elevated in insulin resistance and response to a high glycemic load diet, could play
a role by increasing inflammation and sebum production in sebocytes.'® Supporting an important
role for insulin resistance and hyperinsulinemia patients with severe acne have been shown to have
significantly higher fasting insulin levels and reduce insulin sensitivity compared to healthy
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controls.'* As proof of principle, a short term 2-week low glycemic-load (GL)/ glycemic index (Gl) diet
significantly reduced IGF-1 concentrations in patients with moderate to severe acne (n=66).2

Low glycemic-load dietary therapy and avoidance of foods that induce hyperinsulinemia may help
reduce the pathological sequel of acne by restoring insulin sensitivity, and observational evidence as
well as clinical trials have suggested important clinical benefits.! In an early observational study,
84% of patients who restricted sugar had substantial improvements or complete clearing of acne
lesions after 1-month of the low-sugar diet.!’

A clinical trial in men with treatment-resistant acne and features of insulin resistance/ metabolic
syndrome found that an hypocaloric, low-glycemic load diet and an insulin sensitizing agent
(metformin) for 6-months resulted in a significant improvement in acne severity.'® A 12-week
intervention with a low glycemic-load (GL) diet in males aged 15 to 25 years, with mild moderate
acne found that the diet reduced acne lesions, as well as weight, free androgen index, and increased
IGF-1 binding protein and the ratio of saturated to monounsaturated fatty acids of skin surface
triglycerides.'® 2° 21 A study of a 10-week low glycemic-load diet in men and women aged 20 to 27
years demonstrated a significant clinical improvement in acne lesions in addition to reduced size of
sebaceous glands and decreased cutaneous inflammation.?? A trial in which a 12-week low glycemic
index and load diet was added to pharmacological treatment (topical 0.1% adapalene and oral
doxycycline 100 mg daily) of men aged 18 to 25 with moderate inflammatory acne found a
statistically significant reduction of inflammatory lesions (papules and pustules) in the diet group vs.
controls.?®

In contrast an 8-week low glycemic-index (Gl) dietary intervention (n=43) failed to produce
statistically significant differences to a high-Gl comparison group, however there was a trend
towards better clinical improvement on the low GL diet (acne severity score mean decrease of -26
vs. —16) with a reduction in symptom severity likely to be clinically significant to patients.2* Similarly,
a 12-week clinical trial (n=84) of topical benzoyl peroxide with or without a low-GL diet found that
the low-GL diet significantly improved insulin resistance but failed to show any benefit of diet on
acne symptoms. However, in this study, benzoyl peroxide treatment may have concealed the effect
of diet.?® Despite limitations in the evidence it appears that a >12-week low-glycemic load diet can
reduce acne symptoms by improving metabolic health and skin physiology.

e Acne-promoting foods

Certain foods have been linked to the development of acne, in particular cow’s milk, whey protein
and cocoa, therefore limiting dietary exposure to these may be important. Several observational and
case-control studies have found an association between cow’s milk consumption and acne,
suggesting a causal relationship.2® 27 28 2930 31 \Whey protein has also been linked to acne
development in case reports.3? 33 34 35 Mechanisms underlying this connection include elevations of
postprandial insulin and basal insulin-like growth factor-I (IGF-1) plasma levels with milk
consumption.®® Importantly, milk causes hyperinsulinemia despite having a low glycemic index (Gl).>’
Almond and rice milks typically have a high Gl and therefore may not be suitable alternatives.3® It
has also been proposed that the hyperinsulinemia effect of milk is unique to pasteurized cow’s milk,
and not fermented milk.>®

Early studies investigating a link between chocolate and acne had important flaws in their design
limiting the validity of conclusions that chocolate does not cause acne.*® A more recent pilot study
indicated cocoa may exacerbate acne,*! and subsequent clinical trial found that a single-dose of pure
cocoa resulted in a significant dose-response related increase in acne lesions in patients with pre-
existing acne within 4-days.*? Experimentally chocolate consumption was found to increase cytokine
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release in response to Propionibacterium acne or Staphylcoccus aureus, suggesting a possible
mechanism.*

Some dietary supplements have been associated with acne, namely vitamin B12 and Kelp. Data,
mostly from case reports, suggests high dose supplementation with B12, with or without vitamin B6,
in the range of 5,000-10,000 pg weekly, could exacerbate acne in some people and that acne
symptoms resolve within 2-3 weeks after cessation of supplementation.** 4> 447 Some data support
a pathogenic role of B12 in acne. Lower serum vitamin B12 has been found in healthy controls vs.
acne patients, and post- isotretinoin therapy.*® *° And B12 supplementation has been shown to
increase Propionibacterium acnes activity, a bacterium involved in acne pathogenesis.*°

Kelp dietary supplements have been associated with acne outbreaks in case reports.>! > However,
the clinical presentation does not acutely resemble Acne vulgaris. It has been proposed that iodine,
of which Kelp is a rich source, could play a role in acne-pathogenesis but this is contested on the
basis that there is no clear evidence that iodine itself is the problem.>?

Nutrient interventions
e Vitamin A

Vitamin A was studied as a treatment for acne for decades until the synthetic vitamin A analogue
isotretinoin was patented and approved for use in 1982, after which time vitamin A research for
acne stopped despite no studies comparing the safety and efficacy of isotretinoin to vitamin A.>*
Because of a lack of research including a comparative clinical study it is not yet clear if there is an
advantage or disadvantage of vitamin A over its synthetic apologue, but it is clear that vitamin A is
significantly cheaper and much more accessible.

A review of clinical trials of vitamin A for the treatment of acne identified eight prospective studies
published between 1943 and 1981.%° Of these all the studies reported improvement apart from one
study that may have been impacted by an insufficient treatment duration. The treatment response
was 82%, which is similar to the clearance rate of 85% observed with isotretinoin. Dose ranges were
36,000 1U/daily to 500,000 1U/ daily, with 100,000 IU/ daily the most common. Relapse rates for
vitamin A were comparable to isotretinoin (20-40%). Side effects were mostly mucocutaneous such
as cheilitis and xerosis (61%), but also included pruritus (23%), transient liver enlargement (14%),
epistaxis (9%), headache (7%), and alopecia (3%). Most side effects subsided during treatment or
disappeared after treatment cessation. Benign elevations in triglycerides and liver enzymes occurred
in some patients and returned to baseline within 2-3 weeks of stopping treatment, like those seen
with isotretinoin.

A more recent case report described successful treatment of severe acne in a 14-year-old male after
a 4-month course of 200,000 U/ daily of vitamin A (with a 100,000 IU/ daily run in for the first week
to assess tolerance).’® Vitamin A treatment resulted in observable improvement within 1 month and
completely eradicated cutaneous symptoms at the end of the treatment period with no relapse at 6
months post-treatment follow-up. Side effects were minimal and included dry chapped lips and
redness in the face at the upper cheek/nose area, which resolved within the first 2-months of
treatment.

Vitamin A toxicity, known as hypervitaminosis A, is characterized by symptoms such as dry itchy skin,
desquamation, anorexia, weight loss, and headache and typically associated with intakes greater
than 25, 000 IU/ daily for over 6 years and > 100,000 1U/ daily for over 6 months.>” *® Some of these
symptoms, mostly pruritus and headache, were noted in clinical trials of vitamin A for acne, however
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these were rare, mild and resolved during or after treatment. While a consensus on clinical
guidelines for the safe use of vitamin A as a treatment for acne are currently lacking, those used for
isotretinoin would be applicable including monitoring symptoms of adverse reactions, liver enzymes,
blood lipids and pregnancy tests to avoid teratogenicity, where appropriate.

It has been estimated that a 200,000 IU dose of vitamin A would be comparable to a typical daily
dose of isotretinoin.>® With evidence that low-dose isotretinoin may be similarly effective to higher
dose regimes and with fewer side-effects, it would be interesting to explore the efficacy and
tolerance of lower dose vitamin A.%° In vitamin A clinical trials marked improvement tended to occur
from >100,000 1U/ daily doses with increasing effectiveness at higher doses of up to 300,000 U/
daily and relapse increased on maintenance doses of 25,000 IU/ daily but not 50,000 U/ daily.5!

Based on the existing evidence vitamin A at doses of >100,000 IU/ daily for 4-months appears to be
relatively safe and effective for the management of acne. A treatment duration of 4-months is
considerably less than the years of continuous use associated with hypervitaminosis A, however,
because the dose at which symptoms of hypervitaminosis A occurs is unclear and individual care
should be taken to monitor possible side-effects.®? 3 64 High dose vitamin A is contraindicated in
pregnancy.®

e Biotin

Severe biotin deficiency is thought to be rare, but suboptimal intakes may be common with risk
factors including pregnancy, smoking, alcoholism, obesity, inflammatory bowel disease, liver disease,
long-term parenteral nutrition, and use of certain medications (anticonvulsants, antibiotics) and
dietary supplements (lipoic acid).¢ ¢7 8 69 7071 Of relevance to acne, the medication isotretinoin
reduces hepatic biotinidase activity and could increase biotin requirement.”?

Symptoms of overt biotin deficiency include dermatological manifestations, particularly a
characteristic scaly, erythematous dermatitis.”® The rash closely resembles the acrodermatitis
enteropathica of zinc deficiency, which could be in part a result of biotin dependent changes in zinc
metabolism.”* Cutaneious symptoms of biotin deficiency may also be due to changes in fatty acid
metabolism.” Although biotin has been suggested to play a role in acne there is not yet any
evidence to support an association.”®

Biotin has been used as an adjuvant to prevent mucocutaneous side-effects of isotretinoin. In a
clinical trial (n=60), biotin supplementation (10 mg/ day) was added to isotretinoin therapy over 4-
months. Compared to isotretinoin alone, biotin decreased sign of hair thinning and loss (telogen and
increased anagen hair rates) and maintained skin hydration.”’

The daily intake level that constitutes an optimal amount of biotin is not yet clear, although severe
deficiency is uncommon that does not mean that suboptimal intakes are not or that current
recommended daily intakes reflect biotin amounts required to support health beyond preventing
frank deficiency.”® Data suggest that biotin intakes 2-3 times the current recommended intake (30
ug) may be required to optimize biotin status when there is an increased demand such as in
pregnancy.’® Clinical trials of biotin in dermatology have typically used doses of 2,500 ug to 10,000

ug daily.®

Biotin has no known toxicity and no adverse effects haven been reported with supplementation of
5,000 pg/ daily for 2-years or 300,000 ug/ daily for >3 months.8! 82 Biotin supplementation can
interfere with a wide variety of blood tests (immunoassays of thyroid markers, drugs, hormones,
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cancer markers, cardiac function, and others) increasing risk for falsely high or falsely low results and
should be stopped >48 hours prior to testing.®3

e Vitamin B3

Vitamin B3 (niacin) as both nicotinamide and nicotinic acid has been used as a management
approach for acne, and although both are forms of niacin and can treat vitamin B3 deficiency, they
may have independent and unique pharmacological clinical effects beyond improving vitamin B3
status and so cannot be generalized as being interchangeable.?*

Pellagra (characterized by the “3 D’s” of dermatitis, dementia and diarrhea) is the classic vitamin B3
deficiency disorder, and although considered rare it may be more common than given appreciation,
characterized by more diverse and / or subtle symptoms and therefore overlooked clinically.® Acne
has been proposed to be a form of pellagra based on a new set of “3 Ds” of dermatitis (acne,
seborrheic dermatitis), dyspepsia, and depression and the role of vitamin B3 in acne pathogenesis
and treatment.®® An early observational study of nicotinic acid (50 mg/ twice daily) reported that it
might reduce symptoms in some patients.!” A pilot trial of both nicotinamide (200 mg three times
daily) or nicotinic acid (500 mg three times daily) with dietary changes (avoid alcohol, dairy, and a
high-protein, low-fat and low-glycemic-load diet) found that although both forms of niacin were
associated with improvement, nicotinic acid resulted in significantly better clinical improvements
(82% vs. 73%).28 If prescribing doses of niacin >30 mg daily patients should be made aware of
flushing, a benign side effect of niacin.®

Nicotinamide, the amide form of nicotinic acid, has been used in dermatology because of direct anti-
inflammatory effects as well as its role as a precursor for nicotinamide adenine dinucleotide, a
substrate for nuclear enzyme poly-ADP-ribose polymerase (PARP-1), which repairs damage from
genotoxic stresses.”® Nicotinamide also has demonstrated a good safety profile at long-term doses of
3 g daily.*

An 8-week clinical trial of nicotinamide (750 mg daily), zinc (25 mg), copper (1.5 mg), and folic acid
(500 mcg) reported a significant improvement in acne severity with treatment.?> While another 8-
week trial examining adjuvant use of a similar formulation (nicotinamide 600 mg, azelaic acid 5 mg,
zinc 10 mg, pyridoxine 5 mg, copper 1.5 mg, folic acid 500 mcg daily) also found significant
improvements in acne severity.”

e Vitamin B5

An early report suggested that high-dose pantothenic acid (10 g followed by maintenance with 1-5 g
daily in divided doses) could rapidly resolve acne, with the author proposing a theory that
biochemical individuality may determine greater pantothenic acid requirements in some individuals
and that a relative deficiency would influence metabolism of fatty acid and steroid hormones
involved in acne pathogenesis.”* Subsequently simulated pantothenic acid deficiency was found to
suppressed keratinocyte proliferation and promote differentiation.’> And a more recent 12-week
clinical study in adults with facial acne found that pantothenic acid (2.2 g daily) reduced total facial
lesion count and inflammatory blemishes.*®

e Homocysteine lowering B vitamins
Isotretinoin therapy for acne is associated with elevated homocysteine (theorized to be due to the

inhibition of cystathionine beta-synthase by the drug and/or the drug-induced liver dysfunction) and
reduced folate and vitamin B12 plasma levels, which may underlie its cardiovascular and
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neuropsychiatric side effects amongst others.%” %8 °9 Administration of folate and vitamin B12 with
isotretinoin may prevent vitamin deficiency and correcting isotretinoin induced deficiency could
reverse side effects.

A clinical trial (n=66) examining the ability of folic acid and vitamin B12 with isotretinoin to prevent
hyperhomocysteinemia found that vitamin supplementation significantly decreased in homocysteine
level, increased blood folate and B12 levels, and prevented decline in folate when compared to the
control group (isotretinoin alone).X?’ A case series of six patients with isotretinoin induced
musculoskeletal pain found that treatment with folic acid and vitamin B12 reversed symptoms
within 6-weeks of vitamin treatment.!?? A case report of isotretinoin induced severe vitamin B12
deficiency and painful oral aphthous-like lesions described complete healing of the ulcers within 2-
weeks of discontinuing isotretinoin treatment and commencing folic acid and vitamin B12.10?

e Vitamin E

A number of reports including clinical trials and anecdote from dermatology practice have suggested
that vitamin E supplementation, either alone or with other vitamins (vitamin A, vitamin C) or
isotretinoin, may improve acne,103 104 105 106 107 108

Some of these reports employed vitamin E and other vitamins to combat the oxidative and
inflammatory pathophysiology now well established in acne pathogenesis.!® Serum vitamin E has
been found to be low in patients with acne.'° Because the quality of evidence for vitamin E is
limited more research is needed to determine whether vitamin E is useful for the management of
acne, however, considering its relative safety and potential for benefit a course of vitamin E
supplementation could be trialed.

Vitamin E has been explored for reducing side-effects of isotretinoin, which does lower serum
vitamin E and increase oxidative stress. 11! 112 One study suggested benefit of vitamin E (800 IU alpha
tocopherol/ daily) for reducing isotretinoin mucocutaneous side-effects, in contrast two studies
failed to show any benefit.113 114 115

e Antioxidant nutrients

Systemic and cutaneous oxidative stress is a feature of acne and thought to play an important role in
disease pathogenesis, furthermore, nutritional antioxidant therapy is an important therapeutic
consideration.?® Studies have found important differences in systemic oxidative stress in patients
with acne, in particular low blood superoxide dismutase, glutathione peroxidase (GSH-Px) and
elevated malondialdehyde.'’” And the severity of serum oxidative/nitrosative stress and oxidative
stress-mediated modifications of endogenous proteins has been shown to correlate with disease
activity.'®

Nutritional antioxidant therapies may help improve endogenous antioxidant defense, lower systemic
oxidative stress and improve clinical symptoms. Supplementation with 200 mcg of selenium and 10
mg of vitamin E (as tocopheryl succinate) was shown to result in a good therapeutic response in
acne patients with low GSH-Px at baseline.!’® And an antioxidant complex providing zinc methionine
(35 mg), ascorbic acid (180 mg), mixed carotenoids (18 mg), vitamin E as D-alpha tocopheryl acetate
(45 IU) and chromium picolinate (36 mcg) daily, in divided doses, resulted in a significant reduction
in clinical symptoms over 12-weeks.?° In addition to dietary supplements, improving dietary
antioxidant intake with foods rich in antioxidant vitamins (especially vitamins C and E), carotenoids
and polyphenols would be an important consideration.!*!
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e Zinc

Zinc deficiency has been found to be more frequent in patients with acne and the degree of
deficiency has been associated with greater disease severity.?? 123124 This may be due to zincs role
in reducing inflammation, maintaining redox balance, regulation of the immune system function and
androgen metabolism.!?® Zinc supplementation has a long history of use in acne, with some early
studies suggesting very high-dose zinc resulting in good clinical improvements in some,!26 127 128 pyt
not all studies.??® 130

Most studies have used zinc sulphate providing 30-150 mg of elemental zinc three times daily, and
were associated with a high frequency of side-effects limiting the use of this treatment.'*! Low dose
zinc gluconate (30 mg elemental zinc daily), however, was both well-tolerated and clinically
effective.’3? A study assessing zinc gluconate (30mg elemental zinc) found a good clinical response
with a 50% decrease in inflammatory lesions at 3 months with only a few mild gastrointestinal side-
effects.!3 Because zinc may have direct disease-modifying effects zinc therapy could be useful in the
absence of deficiency. Supplementation with 30 mg elemental zinc daily will minimize the
probability of gastrointestinal side-effects.

Zinc may also lower isoterontin requirements. A clinical trial (n=60) comparing oral zinc sulfate
(based on body weight, estimated at 18.5 mg elemental zinc daily for an 80 kg adult) plus low-dose
isotretinoin and to a standard isotretinoin dose found comparable efficacy between the two groups,
and no difference in relapse rates.3* Side-effects in the zinc plus low-dose isotretinoin were
significantly lower (20% vs. 76.7%). Because zinc has known synergy with vitamin A, it would be
interesting for future research to explore combined use of lower dose vitamin A regimes and zinc.!®

e L-carnitine

Carnitine supplementation may reduce muscular symptoms (myalgia, weakness) and elevations in
liver enzymes due to isotretinoin therapy. A clinical trial (n=230) found that L-carnitine (100 mg per
kg/daily) administered at the onset of muscular symptoms completely ameliorated symptoms within
5-6 days, restored serum carnitine levels, and normalised elevations in their liver enzymes.'*® The
effect of carnitine on liver enzymes is consistent with a large number of clinical trials showing
benefit, particularly at doses of >2,000 mg daily for > 12 weeks.'*’

e Fatty acids

The omega-3 fatty acids eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) play a role in
acne development, with lower serum levels linked to acne-related inflammation and clinical
interventions showing good clinical responses to fish oil. The average omega-3-index, the
percentage of EPA plus DHA in erythrocytes, has been found to be very low (<4%) in patients with
acne and lower than the general population.**® Suboptimal EPA/ DHA may contribute to acne
pathology with serum analysis of patients with acne revealing decreased serum EPA levels and an
increased pro-inflammatory state.’® In addition to anti-inflammatory properties, omega-3 fatty
acids have also demonstrated antibacterial effects relevant to acne.**°

A series of case reports was amongst the first to demonstrate important clinical improvements on
acne severity, mood and depressive symptoms with EPA (1000 mg daily) combined with zinc
gluconate (15 mg), selenium (200 mcg), chromium (200 mcg) and epigallocatechin-3-gallate (200
mg) from green tea extract.!** Subsequently, a 12-week pilot study found that fish oil (equivalent to
930 mg of EPA daily) reduced acne severity in individuals with moderate to severe acne.'*> Most
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recently a 10-week, randomized controlled trial in adults with mild to moderate acne found that
supplementation with EPA (1000 mg daily) and DHA (1000 mg) or gamma-linoleic acid (400mg from
borage oil) found that both treatment reduced acne severity and inflammation.** The therapeutic
effect of gamma-linoleic acid (320 mg daily) was also demonstrated in a small 12-week study.'**
Supplementation with omega-3 fatty acids (1000 mg daily) or evening primrose oil (320 mg of
gamma-linoleic acid daily) also decreases mucocutaneous side effects of isotretinoin,14> 146 147 148 p
minimum 12-week trial course of fish oil providing around 1000 mg EPA and/ or 320 mg of gamma-
linoleic acid could be considered in patients with acne.

e Probiotics

Alterations in the gastrointestinal microbiome been proposed to be an important factor in the
development of acne and associated psychiatric morbidity with evidence to suggest that
gastrointestinal disease, especially bloating, is more frequent in adolescents with acne and that
alternations in gut microbiota play a role in acne pathogenesis.*® Probiotics can modulate microbiome
composition and/ or function and are emerging as a therapeutic option for improving the function of
the gut-brain-skin axis with benefits likely due to their ability to reduce small intestinal bacterial
overgrowth, improve dysbiosis, reduce systemic markers of oxidative stress and inflammation, and
improve mental health.'*®

A clinical trial of daily lactoferrin-enriched fermented milk in adults found that the intervention
resulted in significant reductions in acne symptoms and a decrease of triacylglycerols in skin surface
lipids within 12-weeks.'*! Adjuvant use of probiotics (L. acidophilus, L. delbrueckii subspecies
bulgaricus LB-51, B. bifidum; 30 billion CFU daily) with antibiotic therapy demonstrated that
probiotic treatment enhanced symptom reduction and reduced antibiotic side effects.'>? A clinical
trial of a probiotic (L. rhamnosus SP1 also known as L. rhamnosus GG; 3 billion CFU daily) in adults
reduced clinical symptoms of acne and improved expression of genes involved in insulin signaling in
their skin.>> When compared to medical care alone (oral and topical medications, a vegetarian
diet), the addition of a probiotic (E. coli Nissle; 5 to 50 billion CFU daily) resulted in significantly
better rates of improvement or complete recovery (89% vs. 56%) of acne, papular-pustular rosacea
and seborrhoic dermatitis. >* A probiotic (B. breve BRO3 DSM 16604, L. casei LCO3 DSM 27537,

and L. salivarius LSO3 DSM 22776; 2 billion CFU daily) with botanical extracts (lupeol

from Solanum melongena L. and Echinacea extract)

significantly reduced total facial lesion count after 8-weeks, when comparted to placebo or
probiotics and botanical extracts alone.*®

A diversity of probiotics has been used to manage acne, from fermented milks to multi strain
formulations. Generally, the evidence suggests probiotics, regardless of the type of product or
strains used, may improve acne symptoms and complement other therapies by improving treatment
outcomes. It appears prudent to trial a course of probiotics in patients with acne.

e Green tea extract

Green tea extract has been shown to reduce acne severity, likely because of its ability to reduce
hyperseborrhea, inflammation, and anti-bacterial activity.’>® A 30-day clinical trial of an aqueous
green tea extract (500 mg three times daily) found that the treatment decreased inflamed and total
acne lesions in adolescents and young adults with facial acne.’®” And a 4-week clinical trial in adult
women with acne found that green tea extract (providing 856mg of epigallocatechin-3-gallate daily)
resulted in a statistically significant improvement in total and inflammatory acne lesions.*® Green
tea extract could be a useful approach for the treatment of adult acne. However, care should be
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taken with high-doses (856mg of epigallocatechin-3-gallate) in the long-term use (several months) as
this dose can raise liver enzymes and lead to adverse events in around 1% of people.

o Topical therapies

Herbal and nutritional topical therapies that have been reported to reduice acne severity in clinical
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studies include 2% Wild basil (Ocimum gratissimum) essential oil,*° 1% Copaiba (Copaifera

langsdorffii Desf.) essential oil,®! resveratrol-containing gel,®> and seaweed-derived oligosaccharide
(Laminaria digitata or kelp) and 0.1% zinc pyrrolidone.®® The most frequently studied herbal topical

treatment is 5% tea tree (Melaleuca alternifolia) essential oil, with a review of 7 clinical studies

concluding that tea tree oil products reduce the number of lesions mild-to-moderate acne.

Summary and Clinical Considerations
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Intervention

Discussion

Guidance

Low glycemic-load
diet

High-GL diets and
resultant insulin
resistance and
hyperinsulinemia
contribute to acne
development, while low-
GL diets may reduce acne
severity.

Limit intake of high-GL foods including
refined grains and sugars as well as total
available sugars from carbohydrate-rich
foods.

Acne promoting

Cow’s milk, whey protein,

Consider limiting or eliminating exposure

acid has shown some
evidence of benefit.

foods and cocoa have been dietary cow’s milk, whey protein and cocoa
linked to the if suspected to be contributing to
development and/or symptoms. High dose vitamin B12 and Kelp
exacerbation of acne. So supplements may also contribute to acne-
have dietary supplements | like symptoms.
vitamin B12 and Kelp.

Vitamin A Vitamin A may be a Consider a course of >100,000 IU/ daily for
suitable alternative to 4-months. Although relatively safe,
isotretinoin (a vitamin A monitor for hypervitaminosis A and avoid
analogue). in pregnancy.

Biotin Biotin deficiency may be Consider >30 pg daily if risk factors for
associated with acne, but | deficiency are present. Reduces
more evidence is needed. | mucocutaneus side-effects isotretinoin of

at 10 mg daily.

Vitamin B3 Subclinical vitamin B3 Nicotinic acid at a dose of 500 mg three
deficiency may be times daily could be trialed, however
associated with acne. patients should be counseled about
Nicotinamide has flushing. A minimum 8-week course of 600
pharmacological anti- mg to 750 mg of nicotinamide may help
inflammatory effects. reduce acne severity.

Vitamin B5 High-dose pantothenic A minimum 12-week course of at least 2.2

g of pantothenic acid could be considered.

Homocysteine
lowering B vitamins

Isotretinoin therapy for
acne is associated with
elevated homocysteine
and reduced folate and

Administration of folate and vitamin B12
with isotretinoin may prevent vitamin
deficiency and correcting isotretinoin
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vitamin B12 plasma levels,
which may underlie its
cardiovascular and
neuropsychiatric side
effects.

induced deficiency could reverse side
effects.

Vitamin E

Vitamin E may modulate
inflammatory and
oxidative stress intrinsic
to acne, however, quality
of evidence is limited.

Consider an empirical trial of 800 IU daily
of vitamin E alone or with other
antioxidants if evidence of significant
inflammatory and oxidative stress.

Antioxidant nutrients

Redox imbalance and
inflammation are intrinsic
to acne pathophysiology,
can be modulated by
antioxidant nutrients and
improve the disease
course.

Consider multi-nutrient formulations
designed to modulates oxidative stress.
Improve dietary antioxidant intake with
foods rich in antioxidant vitamins
(especially vitamins C and E), carotenoids
and polyphenols.

microbiome composition
and/ or function and are
emerging as a therapeutic
option for improving the
function of the gut-brain-
skin axis.

Zinc Zinc deficiency is common | Supplementation with 30 mg elemental
in acne, but zinc may also | zinc daily would be useful in deficiency but
have direct disease- may also be useful as a treatment in
modifying effects. inflammatory acne independent of overt

deficiency.

Carnitine Serum carnitine is Consider acute supplementation of |-
reduced by isotretinoin carnitine at the onset of muscular
and carnitine replacement | symptoms. Doses of >2,000 mg daily for >
may offset muscular and 12 weeks could be used to normalize liver
hepatic related side- enzymes.
effect.

Fatty acids Clinical interventions have | A minimum 12-week course of fish oil
found a good clinical providing around 1000 mg EPA and DHA/
response to EPA and DHA | or 320 mg of GLA could be considered in
and/ or GLA. patients with acne.

Probiotics Probiotics can modulate Evidence suggests probiotics, regardless of

the type of product or strains used, may
improve acne symptoms. It appears
prudent to trial a course of probiotics in
patients with acne.

Green tea extract

Green tea extract is a safe
and useful intervention
for reducing acne
severity.

A 4-week course of green

tea extract providing 856mg of
epigallocatechin-3-gallate daily may be
useful, but care should be taken with long-
term use due to hepatic side-effects.

Topical therapies

Tea tree essential oil
topical treatments have
demonstrated benefits in
several studies.

Topical treatment with gels and creams
containing 5% tea tree essential oil can
help reduce acne lesions.
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Atopic Dermatitis

Atopic dermatitis is a chronic, inflammatory skin disorder with a high prevalence, affecting 1%-20%
of people worldwide including 1-3% of adults and 10%-20% of children.! Although more common in
childhood, atopic dermatitis can persist into adulthood where it is more frequently refractory to
standard treatments.?

The condition is characterized by chronic or chronically relapsing, eczematous, severely pruritic skin
manifestations and symptoms are typically accompanied by skin barrier dysfunction, Th2 helper cell
polarization, IgE elevation and autoreactivity.? Regulatory T cell function may also be impaired.*
Atopic dermatitis is considered a tissue specific manifestation of a systemic ‘atopic syndrome’ and
frequently overlaps with other atopic and inflammatory diseases.’ Symptoms are diverse and clinical
manifestations may change with age, season, psychological stress and disease severity.®

The pathogenesis of atopic dermatitis is known to involve interactions between environmental
factors and genetic susceptibility, particularly gene polymorphisms related to immunological and
epidermal barrier function. Current treatments, namely topical emollients, systemic
immunosuppressants, allergen-specific immunotherapy and phototherapy, are often not adequate
and have significant side effects. A better understanding of environmental factors, individual
susceptibility and functional alterations may help individualize patient management and improve
outcomes.” Clinical management should consider biological, psychological, behavioral, and dietary
factors that affect disease control.?

Atopic dermatitis is a tissue specific manifestation of a systemic immunological disorder, the so
called ‘atopic syndrome,” and as such is characterized by peripheral eosinophilia and elevated IgE.° In
support of the atopic syndrome is the association between one atopic disease and increased risk of
others, in particular atopic dermatitis, asthma, allergic rhinoconjunctivitis or hay fever, and food
allergy.!® The manifestation of atopic syndrome may change over life course, a phenomena referred
to as the ‘atopic march,” with atopic dermatitis in infancy typically followed by allergic rhinitis and/or
asthma later in life.!!

There is a polarization of the immune system towards a T-helper 2 cell (Th2) dominant immune
response in atopic dermatitis with Th2 polarization down-regulating Th1 cells and increasing
production of IgE and eosinophils.!? Pollen and food antigens are known to contribute to Th2
polarization.'® 14

Dysfunction of IL-10 producing T-regulatory cells, which down-regulate Th2 polarization, may also
play a role.’® Several nutritional factors may down-regulate Th2 polarization and/or improve T-
regulatory cell function, including vitamin D,® probiotics and prebiotics,’” and omega-3 fatty acids,*®
which may, at least in part, explain therapeutic effects of these nutrients observed in atopic
dermatitis.*®

Elevated systemic and dermal elevations in of oxidative stress are a feature of atopic dermatitis, as
are increased oxidative stress during disease exacerbations and decreased endogenous antioxidant
capacity.? For example, in patients with atopic dermatitis aged 10 to 60 years systemic lipid
peroxidation assessed with malondialdehyde was increased, while antioxidant parameters including
superoxide dismutase, catalase, glutathione peroxidase, glutathione, vitamin A, vitamin E and
vitamin C were decreased compared to controls.?

Several factors may contribute to elevated oxidative stress including air pollution,?? skin microbes
including Staphylococcus aureus,? circadian rhythm disruption,?* micronutrient deficiencies,* and
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nutrient-gene interactions with genetic polymorphisms in glutathione S-transferase.?® The
antioxidants have been shown to downregulate Th2 polarization in human T cells in culture,
providing a mechanism for antioxidant therapy for atopic dermatitis.?’

Dysbiosis and increased intestinal permeability may be a contributing factor in atopic dermatitis.
Compared to controls, patients with atopic dermatitis have been shown to have a preponderance of
bacteria associated with gut epithelial damage, as well as low levels of butyrate and propionate.?®

Gastrointestinal allergic and inflammatory disease has been associated with atopic dermatitis, with a
high prevalence found in patients with eosinophilic gastrointestinal disorders,?° and inflammatory
bowel diseases.® Chronic gastrointestinal inflammation may also be an antecedent and feature of
established atopic dermatitis.3! 32 This association may be due to impaired barrier function and a
subsequent increase in antigen-specific immune responses. Improving gut barrier integrity would
be a rational treatment approach in cases of intestinal permeability or inflammation.3*

Exposure to air pollutants, including environmental tobacco smoke, volatile organic compounds,
formaldehyde, toluene, nitrogen dioxide, and particulate matter, may increase risk for atopic
dermatitis and could contribute to disease severity.>* Exposure to cigarette smoke in particular is an
important risk factor, with many studies reporting an association an association with increased
atopic dermatitis prevalence.® And, of clinical relevance, an observational study found that children
with atopic dermatitis who moved to a new daycare center with higher indoor air

pollution experienced worsening of their symptoms, and that their symptoms subsequently
decreased with later improvement in air quality.?’

Psychological stress is well known to play a role in atopic dermatitis risk and symptoms flare ups,
and, conversely, the disease may contribute to stigmatization, social withdrawal, anxiety and
depression.®® As an integral component of the nervous system the skin is particularly sensitive to
psychological stress and immunologically responsive to stressful stimuli.>* A blunted hypothalamus-
pituitary-adrenal (HPA) axis reactivity to stress, assessed by cortisol and adrenocorticotropic
hormone (ACTH) measurements, as well as an overactive sympathetic nervous system and high
concentrations of catecholamine’s, have been observed in patients with atopic dermatitis and may
contribute to allergic inflammation.*°

Dietary interventions
e Trigger foods

Identification and avoidance of trigger foods in people with atopic dermatitis and suspected food
sensitivity can help to reduce symptoms. Immediate-onset (within hours) food reactions tend to be
IgE mediated, while delayed-onset reactions (typically within two days) are non-IgE mediated,
making elimination and re-challenge of the suspected foods the best way to identify trigger foods.*
In a double blind placebo-controlled food challenge, 46% of children with atopic dermatitis
experienced a food reaction to cow's milk, eggs, wheat or soy, with immediate-onset reactions
tending to produce erythema or urticaria, and delayed-onset reactions typically producing a flare up
of preexisting lesions.*?

e Personalised elimination diet
Elimination diets are an important consideration in atopic dermatitis and can result in good clinical

improvement, although a lack of benefit in some clinical trials has resulted in debate over their use.
The failure of some studies to produce benefits, however, may be due to lack of personalization i.e.
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non-discriminate elimination of foods without assessment of sensitivity. For example, a Cochrane
review of 9 dietary exclusion studies found that the only study in which a clinical improvement was
observed was also the only study in which food elimination was based on a suspected food allergy.*?

Personalized elimination diets can contribute to amelioration of symptoms. In children with atopic
eczema and sensitivity to eggs, confirmed by IgE antibodies, a 4-week elimination diet resulted in
significant reduction in dermatitis surface area and symptom severity.** There was also a significant
improvement in atopic dermatitis symptoms observed in young children after a 6-week elimination
diet based on skin prick testing.** While children who received a yearlong dietary elimination
program based on assessment of food allergens by skin prick and patch tests experienced an
improvement in the clinical course of their atopic dermatitis, reduction in medication use, less
severe allergic rash, and less gastrointestinal disorders.*® And an elimination diet based on an IgA
and IgG-dependent food sensitivity panel resulted in a mostly good or very good subjective response
in children with atopic dermatitis, as well as an improved objective symptom score with elimination
of particular foods.*

There are reports of patients with atopic dermatitis improving after removal of industrial food
additives, with one study examining broad dietary elimination of food additives,*® and another
specifically eliminating monosodium glutamate.*

Elimination of aggravating foods can be complemented with an increase in foods that help reduce
symptoms to good effect..>®

As a precautionary note, prolonged elimination diets in young children could result in increased risk
of immediate-onset and severe allergic reactions, including anaphylaxis. Evidence suggests that early
introduction and continued exposure to foods is required for the development of immunological
tolerance, and there are reports of people on elimination diets for cutaneous symptoms who
subsequently developed more severe IgE mediated food reactions.’ People should be made aware
of possible negative consequences of long-term food avoidance and the signs and symptoms of
anaphylaxis.

e Gluten-free diet

Celiac disease appears to be more prevalent in people with atopic dermatitis and is often clinically
silent, that is, with little evidence of malabsorption or gastrointestinal symptoms despite
autoantibodies and/ or biopsy-confirmed celiac disease.>? °* However, a gluten-free diet did not
reduce atopic dermatitis severity in adults with celiac disease following a gluten-free diet for 1-
year.>® Increased IgE reactivity to food, and inhalant allergen, antigens has been reported in children
with celiac disease and may be one reason why gluten restriction alone may not be effective.>

Non-celiac gluten sensitivity (NCGS) has not yet been well studied in relationship to atopic dermatitis
but may be an important clinical consideration. Elimination diets (discussed above) frequently
remove wheat, suggesting potential involvement of NCGS. In a cross-sectional study of self-reported
response to elimination diets, patients with atopic dermatitis reported the best clinical improvement
with wheat and gluten removal.® A case report described marked symptomatic improvement in a
mother and her two daughters, all diagnosed with atopic dermatitis, after gluten removal. >’
Importantly, while the mother was diagnosed with celiac disease her daughters both tested negative
for celiac disease. In contrast, a trial of a gluten-containing vs. gluten free diet in adult patients with
atopic dermatitis found no benefit, despite improvement in gastrointestinal symptoms.>®

e Modified fasting
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Modified fasting with a low-energy, high-nutrient density diet may be useful for atopic dermatitis,
particularly in adults. In one study, adults received a low-energy (1085kcal/ day) density diet
supplemented with high-nutrient foods such as vegetables juice, kelp, and non-refined salt to ensure
high micronutrient intake. After the 6-week dietary treatment there was a significant reduction in
atopic dermatitis symptoms, as well as a significant reduction in oxidative DNA damage.>® Another
study, also in adults, and using the same dietary regime, reported a striking improvement in
symptoms and serological immune parameters after 2-months of treatment.® Supervised, short-
term (24-hour) modified fasting regimes have also been used with some success.®! 62 And a small
trial (n=4) of a diet with intermittent fasting (a mostly plant based minimally processed diet and 16
hour overnight fast) suggested important clinical benefits for pruritis, overall disease severity, and
quality of life.®3

Nutrient interventions
e Probiotics

Some evidence suggests that that probiotics can reduce intestinal permeability, gut microbial
translocation, improve immune alteration and reduce clinical symptoms in both children and adults
with atopic dermatitis.®* ¢

Probiotics may be of benefit in the prevention and treatment of atopic dermatitis, but clinical
response can vary depending on patient characteristics such as age and intrinsic microbiota as well
as the probiotic strain, or combination of strains, used.®® ¢’

For prevention, evidence from several clinical trials generally suggests that when probiotics are
administered to pregnant mothers prenatally for 2-4 weeks and followed by treatment of the infants
for the first 6-12 months of life, there is a reduction in atopic dermatitis incidence in both those at
higher allergic risk and the general population.®®

A meta-analysis of clinical studies found that the majority of evidence was for the single strain
Lactobacillus rhamnosus GG, with some support for another strain of L rhamnosus and some strain
mixtures.® Probiotics with evidence for preventing atopic dermatitis symptoms include:

e Lactobacillus rhamnosus GG 7°

e Lactobacillus rhamnosus HNOO1 7

e Bifidobacterium bifidum BGN4, Bifidobacterium lactis AD011, and L acidophilus AD031 72

e [ rhamnosus GG, L acidophilus La-5, and B animalis subsp lactis Bb-12 73

e [ acidophilus DDS-1 and B lactis UABLA-12 with fructooligosaccharide 7*

Importantly, some probiotics failed to show any benefit, emphasizing the importance of using an
evidence-based probiotic. Clinical or immunological effects of one probiotic cannot be assumed for
another probiotic, even for different strains of the same species.”

For treatment, probiotics can help to reduce the extent of lesions and intensity of symptoms. A
meta-analysis of 25 clinical studies found that probiotics generally resulted in a significant reduction
in symptoms in children and adults.”® Analysis of specific species across these studies suggested that
Lactobacillus and mixtures of different bacterial species showed the greatest benefit, while,
conversely, treatment with Bifidobacterium species produced negative results. Probiotics with
evidence for treating atopic dermatitis symptoms include:

e lactobacillus rhamnosus GG 77
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e Lactobacillus salivarius LSO1 (DSM 22775) 78
e Lactobacillus paracasei GMNL-133, Lactobacillus fermentum GM090 7°
e Lactobacillus sakei KCTC 10755BP &

e Prebiotics

Prebiotics may be useful as both a preventative approach and treatment in formula-fed infants with
a parental history of atopy. Human breast milk provides prebiotic oligosaccharides that help
establish the infant microbiome, immune system tolerance, and prevent atopic disease, so blends of
prebiotics have been developed to mimic the effects of human milk oligosaccharides on the
intestinal microbiota in formula-fed infants. In a clinical study, a prebiotic mixture (90% short-chain
galactooligosaccharides and 10% long-chain fructooligosaccharides/ 8 grams per liter), when given
to infants for the first 6-months of life, was found to result in significant reductions in the incidence
of allergic disease, including atopic dermatitis, recurrent wheezing episodes, and allergic urticaria, as
well as infectious episodes, for 18-months after the intervention.’! Additionally, a small clinical study
in infants with atopic dermatitis suggested that prebiotic supplementation (kestose, a short-chain
fructooligosaccharides 1-2 g/ day) for 12 weeks significantly reduced symptoms.®2

e Fatty acids

There have been many studies of different fatty acids, with conflicting clinical results, however, a
trial of fatty acid supplementation may be useful in some patients. Several factors may help explain
differences in response to fatty acids and could aid in the identification of patients that may benefit
from therapy. High steroid usage has been shown to negate the effectiveness of evening primrose
0il.B Differences in the activity of delta-6-desaturase, an enzyme responsible for the conversion of
linoleic acid to gamma-linolenic acid, are known to play a role in atopic dermatitis.®* Individual
variations in gamma-linolenic acid absorption and/or metabolism have been shown to predict
treatment response to evening primrose 0il.%> Some fatty acids may have unique functional
properties that influence their therapeutic effects, hemp seed oil is rich in phytonutrients for
example.®® And background dietary intake of fatty acids, as well as individual differences in
metabolism, could explain why some people respond to omega-6 rich oils but not omega-3 rich oils,
or vice versa.?’

Evening primrose oil, black currant seed oil, borage oil, sunflower oil, hemp seed oil and fish oil have
all been studied in atopic dermatitis. Evening primrose oil and borage oil failed to show any
significant benefit in a review of 27 clinical studies.2® However, some individual studies have
demonstrated important benefits, such as a small clinical trial in children and adults with atopic
dermatitis where evening primrose oil supplementation (2,000-6000mg/ day) for 5-months resulted
in a 96% response rate and significant reduction in symptoms compared to placebo.® Similarly, a
clinical trial of borage oil (500mg/ day) over 24-weeks found a clinical improvement, but only in
those whom an increase in erythrocyte dihomo-gamma-linolenic acid levels was found, indicating
either non-compliance or poor absorption or metabolism influenced treatment response.*®

Hemp seed oil (30ml/ day) for 20-weeks significantly improved skin dryness and itchiness and
reduced dermal medication use in adults in one study.’* And blackcurrant seed oil (3g/day) given to
mothers with a history of atopy at 8-16 weeks of pregnancy and continued throughout
breastfeeding reduced risk of atopic dermatitis in infants.*?

Supplementation with relatively high doses of fish oil (6-10g providing from 1.8g eicosapentaenoic
acid up to 5.4g docosahexaenoic acid/day) for 2-4 months has generally resulted an improvement in
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symptoms in adults with atopic dermatitis.” % °> Although, one report found that fish oil made
symptoms worse.%®

e Vitamin D

Vitamin D status is typically low in people with atopic dermatitis, symptoms may worsen during
winter months when vitamin D deficiency is more common, and restoring people to sufficiency can
help reduce disease activity. A meta-analysis of four clinical trials, including both children and adults,
showed that vitamin D supplementation reduced atopic dermatitis symptoms and clinical signs
significantly when compared with placebo.’’

e Vitamin E

Vitamin E supplementation has been shown to be a useful means to reduce the extent and severity
of atopic dermatitis, including reducing itching. In one study, vitamin E supplementation (400 IU or
268 mg of natural r,r,r-a-tocopherol in an oil base/ day) for 8-months significantly reduced
subjective symptoms, with good responders showing a marked decrease in serum IgE levels.*®
Subsequent studies using 400-600 IU daily for 2-4 months have also reported good treatment
outcomes.* 100

e Zinc

Zinc may be useful for atopic dermatitis when there is evidence of deficiency, in contrast zinc is
unlikely to help those with adequate zinc status. Children and adolescents with atopic dermatitis and
low hair zinc levels who received zinc supplementation (12mg/ day) for 8-weeks significantly
improved their zinc status and reduced symptom severity.!° In contrast, a clinical trial investigating
the non-discriminant i.e., with no personalization based on zinc status use of zinc found no
benefit.1%?

e Isoleucine
The branch chain amino acid Isoleucine has shown promise for atopic dermatitis in a pilot trial.2%
Based on the observation that isoleucine modulates inflammation and that isoleucine restriction for
maple syrup disease can trigger a severe dermatological condition with skin dryness and eczematous
lesions isoleucine was investigated for atopic dermatitis. In the trial 19 patients ages 5-17 were
supplemented with isoleucine at a dose of 10-30 mg/kg daily for 60-days. All patients showed
statistically significant clinical improvement in symptoms after supplementation with the most
notable reduction in pruritus scores.

e Oolong tea
Oolong tea has unique anti-allergic properties, not as evident in green tea, and could be a useful
addition to atopic dermatitis treatment.'® Adults with atopic dermatitis who were instructed to
drink 1 litre of oolong tea (made from a 10 g teabag placed in 1000 ml of boiling water and steeped
for 5-minutes) between meals daily had a good clinical improvement within 1-2 weeks and
maintained for at least 6-months.1®

e Figleaf tea

Fig leaf tea has demonstrated anti-allergic effects, specially reducing IgE interaction with its receptor
on eosinophils, mast cells, and basophils.' An 8-week clinical trial of fig leaf tea (500 ml daily) in
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patients with atopic dermatitis (n=30) found that it significantly reduced symptoms scores when
compared to placebo, with the effect weakening after 4-weeks of discontinuing use.?®” During the
study total IgE increased in the placebo group, but decreased in the fig leaf tea group, although
differences between groups were not statistically significant. It is important to note that the fig leaf
tea was prepared from a fig cultivar (Grise de Tarascon) that does not contain furanocoumarin
because ingestion of fig furanocoumarins has the potential to induce photodermatitis. ®

e Pancreatic enzyme therapy

Pancreatic enzyme therapy has been shown to reduce disease activity in patients with atopic
dermatitis associated with food reactivity. Food allergies may play a role in atopic dermatitis,
especially in patients who are resistant to standard treatments, which suggests food antigens are an
important environmental factor in a subgroup of patients. 1%° A first line of defense against food
antigens is their digestion and subsequent inactivation.'® At the interface between food antigens
and the immune system is the gut mucosa, which normally degrades antigens but in atopic
individuals is altered in a way that increases dietary antigen transfer and thus provocation of
immune activation.'! Supporting the involvement of impaired barrier function is the observation
that some patients with atopic dermatitis have increased intestinal permeability.!*? And notably
increased intestinal permeability has been corelated with reduced pancreatic enzyme output.!3

In a clinical study of pancreatic enzyme therapy, a group of patients with severe atopic dermatitis
and known food allergies who were not responding to conventional therapies or exclusion diets
were administered pancreatic enzymes supplements (37,500 units of proteases with each meal and
one-half of a capsule with snacks) for 6-weeks. ** At the end of the study patients who received the
enzymes supplements had a significant improvement in atopic disease symptoms severity and a
reduction in gut permeability, as measured by lactulose: mannitol ratio.

e Melatonin

Circadian rhythm disruption may play a role in atopic dermatitis symptom severity and treatment
with melatonin treatment showing some promise. Sleep disturbance is common in atopic dermatitis,
is strongly correlated with symptom severity, and associated with lower

nocturnal melatonin secretion.'*® Several factors may help restore circadian rhythm disruption
including sleep hygiene, restoring natural light-dark cycles, and reducing inflammation.*® In children
with atopic dermatitis and sleep disturbance melatonin (3 mg daily at bedtime for 4-weeks)
improved sleep-onset latency and reduced disease severity.!’

o Topical therapies

Topical virgin coconut oil can help relieve symptoms of atopic dermatitis, an effect that may be in
part due to anti-inflammatory and analgesic properties of virgin coconut oil.1*® Virgin coconut oil has
also been shown to inhibit S. aureus from adults with atopic dermatitis in vitro.'* Compared to
mineral oil, topical application of virgin coconut oil (5ml to affected areas/ twice daily) for 8-weeeks
oil was significantly better for reducing clinical symptoms and improving the health of the skin
barrier, with benefits observed by the first assessment at 2-weeks and increasing with continued
use.?

Black cumin (nigella sativa) oil may also be useful. In one study 2% black cumin ointment was as
effective as betamethasone for hand eczema.*?! Black cumin is known to have potent anti-
inflammatory, analgesic and anti-allergic effects, which could help explain it benefit in atopic
dermatitis.!?
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Summary and Clinical Reference

Intervention

Discussion

Guidance

Trigger foods

Foods that trigger
symptoms are relatively
common but often
overlooked, and
avoidance may help
control symptoms.

Trigger foods can be identified based on
patient history; however, people may not
have previously associated foods with a
flare up in their symptoms. Routine
elimination and re-challenge with cow's
milk, egg, wheat or soy may be useful. Re-
challenge in a medical setting may be
advise if there is risk of anaphylaxis.

Personalized
elimination diet

Elimination diets can help
reduce symptoms by
limiting exposure to
allergenic foods that are
exacerbating atopy.

An elimination diet can be based on food
sensitivity testing, including IgG. Without
testing, an elimination and re-challenge
with major and/ or suspected food
allergens may still be useful. Reducing
exposure to food additives and MSG may
be useful.

Functional foods

Advice to increase intake
of foods with anti-allergic,
anti-inflammatory effects
such as antioxidant and
omega-3 fatty acids rich-
foods has been shown to
complement an
elimination diet.

Advise patient to increase intake of
polyphenol-rich fruits and vegetable foods
and beverages, additionally increase intake
of omega-3 rich foods such as nuts, seeds,
and fish.

Gluten free diet

Celiac disease and NCGS
may be associated with

atopic dermatitis, and a

gluten-free diet may be

supportive.

Screen for celiac disease due to higher
prevalence in atopic dermatitis. Consider
NCGS and a gluten-free diet.

Modified fasting

Modified fasting with a
low-energy, high-nutrient
density diet may reduce
food anti-gen exposure,
result in weight loss,
and/or have direct anti-
allergic effects.

Various approaches could be used to
construct a modified fasting regime,
including a daily low-energy/ high-nutrient
density diet, a supervised 24-hour fast, or a
daily 16-hour overnight fast.

development and
restoration of the gut
microbiota and,
consequently, may help
reduce atopy.

Probiotics Some probiotics have Probiotics are useful as both a
anti-allergic effects and preventative and treatment. Use of a
may help in the probiotic with clinical evidence
development of oral demonstrating efficacy in atopic dermatitis
tolerance early in life. is important.

Prebiotics Prebiotics support the Prebiotics have mainly been used in

formula-fed infants. If breast feeding is not
possible a prebiotic should be considered.
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inflammation and reduce
symptoms, particularly
pruritis, but research is
limited to a pilot study.

Fatty acids Metabolic impairments in | Assessment of dietary intake as well as
fatty acid metabolism, as | laboratory values may help direct choice of
well as dietary intakes, fatty acids. A trial with either omega-3 rich
could affect oils, or omega-6 rich oils alone is
immunological function recommended to determine treatment
and exacerbate atopy response.

Vitamin D Vitamin D deficiency has Assessment of vitamin D status and
been associated with subsequent supplementation in the case of
increased risk of atopic deficiency. Alternatively, a routine course
disease due to its of vitamin D would be appropriate if
immunological deficiency is suspected.
consequences.

Vitamin E Vitamin appears to A 2-3-month course of natural vitamin E at
improve skin appearance | a dose of 400 IU daily could be considered.
and reduce IgE,
presumably through anti-
oxidant, anti-allergic
effects as well as
improvement of skin
barrier health.

Zinc Deficiency in zinc has Zinc status can be assessed with laboratory
been associated with values or dietary intake. In suspected or
atopic dermatitis, confirmed deficiency supplementation
however, non- with 10-20 mg of zinc per day is warranted.
discriminate
supplementation was not
effective.

Isoleucine Isoleucine could modify Consider a trial of 10-30 mg/kg daily for

>60-days.

Pancreatic enzymes

Proteolytic enzymes may
reduce food antigen
reactivity via digestion
and consequently
ameliorate symptoms.

In treatment resistant patients with food
reactivity, trial 37,500 units of proteases
with each meal and one-half of a capsule
with snacks for >6-weeks

IgE activity and alleviate
symptoms.

Melatonin Circadian rhythm In patients with sleep disturbance, trial
disruption may play a role | melatonin 3 mg daily at bedtime for >4-
in atopic dermatitis weeks.
symptom severity.

Oolong tea Unique anti-allergic Consider 1 litre of oolong tea (made from a
properties of oolong tea 10 g teabag placed in 1000ml of boiling
make it a useful addition water and steeped for 5-minutes) between
to nutritional therapy. meals each day.

Fig leaf tea Fig leaf tea may modify Consider 500 ml of fig leaf tea daily. Care

should be taken to use a specific fig
cultivar (Grise de Tarascon) to avoid risk of
photodermatitis.

Topical therapies

Topical virgin coconut oil
has anti-inflammatory,

It is important to use virgin coconut oil, as
processing removes bioactive unique to
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analgesic and anti- virgin oil. Apply to affected areas twice
bacterial effects, in daily. Black seed oil and/or ointment may
addition to improving skin | also be effective.

health.
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Psoriasis, a chronic inflammatory multi organ disorder with clinical manifestation in the skin and
often the joints, is very common with an estimated prevalence of approximately 2%—5% of the
population.! It is typically characterized by raised, well-demarcated, erythematous oval plaques with
adherent silvery scales and is associated with significant comorbidity including depressive illness,
cardiovascular disease, psoriatic arthritis, and decreased quality of life.?

Although classically considered an autoimmune disorder, psoriasis can move across a spectrum of
autoinflammation to autoimmunity. In contrast to autoimmunity, autoinflammation is characterized
by systemic inflammation in the absence of high-titer autoantibodies or autoreactive T
lymphocytes.® This spectrum may help explain the progression of psoriasis from an IL-1-TNF-
mediated, neutrophil-dominated inflammation (innate autoinflammatory response) that initiates a
Th17/Th22-dominated early T-cell infiltrate that turns into a Th1-dominated psoriasis plaque
(adaptive autoimmune response).*

Chronic inflammation can contribute to the development of psoriasis as well as comorbidities and
metabolic disease risk and is thus an important therapeutic consideration. Psoriasis shares
immunological pathways with other chronic inflammatory disease, including arthritis, obesity and
other autoimmune diseases.® However, there are also distinct differences in the immunopathology,
suggesting unique management strategies are needed.® Dysregulation of both innate and adaptive
immune systems are involved in psoriasis, and is uncertain if psoriasis is primarily an autoimmune
disease or an inflammatory disorder that evolves into an autoimmune disease.’

Polarization of Th1 and low Th2 cells is thought to be central to psoriasis, however it appears both
Th1 and Th2 are involved in psoriasis pathogenesis.® Other important mediators of inflammation in
psoriasis are IL-23,° IL-17,%° and adipokines including adiponectin.!! Inflammatory pathways are
important targets for nutritional interventions,'? which may have dual benefit of addressing
inflammatory comorbidities and reducing metabolic disease risk.!* As an adjuvant therapy,
curcumin, for example, has been shown to reduce inflammation and improve treatment outcome.*
C-reactive protein (CRP) correlates with disease severity and may be useful for monitoring
nutritional intervention response.?®

Dysbiosis of gut bacteria is thought to play a primary role in the development and perpetuation of
autoimmune diseases, and it is well established that the gut microbiota can influence the expression
specific lymphocyte subsets involved in autoimmunity.'® Psoriasis shares genetic and clinical
relationships with Cohn’s disease, which is linked to gastrointestinal dysbiosis and loss of tolerance
to intestinal microbes, and it has been proposed that psoriasis is linked to dermal dysbiosis and loss
of tolerance to skin microbes.”

Although intestinal dysbiosis has not been well studied in psoriasis, an experimental study has
suggested it could be an initiating factor in systemic Th17 activation and psoriasis-like skin
inflammation.*® Intriguingly, probiotic administration to people with psoriasis has been shown to
reduce systemic inflammation.® And a case study of an adult man with treatment refractory
psoriasis reported dramatic normalization of his psoriasis after H. pylori eradication for
gastroduodenitis, despite no previous clinical symptoms indicating gastrointestinal involvement.?°

Psychological stress and alterations in sympathetic adrenal medullary axis and hypothalamic

pituitary adrenal (HPA) axis function share a bi-directional relationship with psoriasis, the so called
brain-skin axis.2! On one hand psoriasis itself is a cause of significant psychological stress, while on
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the other psychological stress could contribute to the development and exacerbation of psoriasis
though neurogenic inflammation, including interactions with leucocytes and mast cells.??

Stressful life events have been linked to subsequent psoriasis exacerbations,?® and there is a
clinically significant prevalence of depression, anxiety and perceived stress.?* While features of HPA
axis dysfunction in psoriasis include significantly higher HPA axis reactivity to acute

stress,?> hypocortisolism,?® and evening elevations in cortisol. ?” Cortisol expression and HPA axis
dysfunction have been shown to correlate with psoriasis severity.?® 2° Mind body interventions have
some evidence to suggest they can improve quality of life and reduce feelings of stress as well as
disease severity in people with psoriasis, especially cognitive behavioral therapy.*

Comorbid illnesses are an important consideration in psoriasis, which is associated with several
systemic disorders, including Crohn’s disease, type-2 diabetes mellitus, cardiovascular disease,
metabolic syndrome, depression, and cancers, particularly lymphoma and skin cancer.3! Notably,
between 6 to 42% of patients with psoriasis have psoriatic arthritis.3? These associations suggest that
psoriasis may be the cutaneous manifestation of a systemic inflammatory state.

Standard drug, topical and phototherapy treatments for psoriasis frequently have adverse side
effects and suffer from inadequate efficacy, thus safer and more effective management options are
needed.®* An improved clinical approach to the management of psoriasis could include
individualized, patient-centered care in addition to addressing modifiable environmental and
nutritional factors as these play an important role in the both the development and perpetuation of
the disease. 3° 3¢

Dietary interventions
e Healthy diet

Several factors associated with unhealthful diets have been found to be common in people suffering
from psoriasis, including a higher consumption of simple carbohydrates, total fat lower intake of
complex carbohydrates, omega-3 PUFA, and fiber, some of which correlated with disease severity.%’
An observational study found that a greater degree of adherence to a traditional Mediterranean-
style diet was associated with lower severity of psoriasis symptom scores and inflammation, as
assessed by CRP.®

In an intervention study most patients with psoriasis (88.37%) reported reduced scaling and
erythema, milder outbreaks during the year, and improved quality of life with advice to increase
consumption of beta-carotene containing foods, fruit, white meat and whole grains and decrease
specific foods, such as black coffee, black tea, chocolate, pepper, smoked foods, beef, monosodium
glutamate, and alcoholic drinks.>® And a woman with severe, treatment resistant psoriasis who was
treated with nutritional therapy including increased vegetable intake, low consumption of meat,
avoidance of junk food and sugar, and personalized nutritional supplementation experienced
complete resolution of symptoms within 6-months.*°

o Weight loss diet
Overweight and obesity, especially central obesity, may play an important contributory role to the
development and exacerbation of psoriasis and nutrition-based weight loss plan could be considered

as it has been shown to reduce symptoms.** Several clinical studies have found that dietary and
lifestyle weight loss intervention reduce the severity of psoriasis in overweight or obese people.*?

SEMINAR SERIES 2024 105



Psoriasis

A low-energy diet providing 800-1000 kcal per for 8-weeks to induce weight loss, followed by 8
weeks of reintroduction of normal food intake, reaching 1200 kcal per day resulted in clinically
important improvements in symptom and quality of life in overweight patients with psoriasis.*®
Another investigation found that a low-energy diet, providing 855 kcal per day and mostly comprised
of fresh and cooked vegetables, resulted in a significant reduction in serum lipids and clinical
symptoms of psoriasis after 4-weeks.** A low-energy diet that was also designed to increase omega-
3 (average 2.6 grams per day) and reduce omega-6 polyunsaturated fatty acid intake improved
metabolic profile, improved response to immuno-modulating therapy, and resulted in a significant
clinical improvement over 6-months.* A 2-phase rapid weight loss diet (4-weeks of a ketogenic diet
followed by 6-weeks of a balanced, hypocaloric, Mediterranean-like diet) in overweight or obese
adults with chronic plaque psoriasis resulted in a mean body weight reduction of 12.0% (-10.6 kg)
and significant improvements in psoriasis symptom scores (250% and >75% in 97.3% and 64.9% of
patients, respectively), body surface area involved (-17.4%) and an improvement in itch severity and
quality of life.*® A comparison of a ketogenic diet to a Mediterranean-style diet in patients with
obesity and psoriatic arthritis indicated superiority of the ketogenic diet for reduction of
inflammatory markers of inflammation and disease activity.*’

e Gluten-free diet

Both celiac disease and non-celiac gluten sensitivity (NCGS) have been associated with psoriasis, and
a gluten-free diet has been shown to reduce symptom severity in some cases.*® It has been
estimated that people with psoriasis have an approximately 3-fold increased risk of celiac disease.*
Although most investigations have implemented gluten-free diets in antibody-positive psoriasis
patients, antibodies to gliadin may be elevated in the absence of biopsy-confirmed celiac disease,*®
and improvements in manifestations similar to psoriasis have been observed in people with NCGS
after a gluten-free diet.>! These observations suggest that the possibility of gluten sensitivity should
be considered even in the absence of histologically confirmed celiac disease or positive antibodies.

Clinical studies and case reports have demonstrated important benefits of gluten-free diets in
psoriasis patients with gluten sensitivity.>? >3 >* In one such study, coeliac screening in people with
psoriasis revealed a high prevalence (4.1%) compared to controls, as assessed with anti-tissue
transglutaminase antibodies and subsequently confirmed histologically. After a 6-month gluten-free
diet there was a marked improvement of skin lesions in 7 out of 8 people.>®> Another report
comparing the effects of a gluten-free diet in psoriasis patients with and without positive antibodies
found that there was a highly significant decrease in psoriasis symptoms scores, but only in those
with positive antibodies.>®

e Intestinal permeability-targeted diet

Increased translocation of gut-derived endotoxin into the peripheral circulation has been suggested
to play a role in the development of dermatological disorders.>” Indeed, metabolic endotoxemia
associated with intestinal permeability is a well-established source of chronic low-grade
inflammation.® There is evidence of increased intestinal permeability in patients with psoriasis
compared to healthy controls.>® A case series utilizing an intestinal permeability-targeted nutritional
intervention involving dietary changes (high fresh fruits and vegetables, low protein from fish and
poultry, fiber supplements, olive oil, and avoidance of red meat, processed foods, and refined
carbohydrates) and herbal teas (saffron tea and slippery elm bark) reported improvement in
psoriasis symptom scores and reduced intestinal permeability.®° The complex nature of a dietary
intervention makes it hard to attribute symptomatic benefit specifically to modification of intestinal
permeability, more research is needed to support this hypothesis.
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Nutrient interventions
e Fatty acids

Fish oil supplementation may improve psoriasis, however higher doses, and likely long treatment
periods, may be necessary for the good clinical effects.® A review of clinical trials evaluating fish oil
for the treatment of psoriasis found moderate evidence of benefit, with 12 of the total 15 trials
reviewed showing clinical benefits.®? Positive clinical trials have used an average dose of 4 g
eicosapentaenoic acid (EPA) and 2.6 g docosahexaenoic acid (DHA) daily which needed to be taken
for at least 6 weeks to 6 months to see improvement; typically, a range of reduction in symptom
score of 40-75%.%% In addition to fish oil supplements, advice to consume 170 g of omega-3 rich fish
daily for 6-weeks was also effective.5 Beyond reduction of psoriasis dermatological symptoms
benefits have also been observed for related sequel including risk factors for obesity, cardiovascular
disease, and metabolic disease as well as reductions in several inflammatory mediators.%°

e Vitamin A

Synthetic retinoids are used for the management of psoriasis, but their use is limited by adverse
effects, especially mucocutaneous and hepatic side effects resembling hypervitaminosis A
syndrome.®® Oral vitamin A has been explored for psoriasis, however, was abandoned early on due
to inadequate clinical response and toxicity.®” A potential alternative to vitamin A is the pro-vitamin
A carotenoid B-carotene as it is non-toxic. A clinical trial tested the effect of B-carotene in adults
with mild, chronic, plaque-type psoriasis (n=34) at a dose of 30-40 mg twice daily with meals for 12-
weeks. Compared to placebo, B-carotene significantly reduced symptoms scores with no
mucocutaneous side effects or adverse effects on liver function or lipid profiles associated with
vitamin A or synthetic retinoids.%®

e Vitamin D

Vitamin D deficiency has been associated with psoriasis, and while benefits of repletion on
dermatological manifestations of psoriasis are equivocal, assessment and supplementation in cases
of deficiency would have wide-ranging health benefits beyond the skin including on immunological
function and metabolic health.®® Findings have suggested that vitamin D deficiency is typically more
severe in patients with psoriasis, and that the degree of deficiency correlated with disease duration
and severity.’0 71 72

Supplementation with the active form of vitamin D (1,25-dihydroxyvitamin D) was shown to result in
an 88% response rate with 26.5% of patients experiencing complete remission.” Very high dose
vitamin D3 (35,000 IU once daily for six months) and a low-calcium diet significantly improved
symptom scores in patients with psoriasis.”* And a case report described resolution of adalimumab-
induced psoriasis in a woman with rheumatoid arthritis after treatment of vitamin D deficiency with
vitamin D3.7° In contrast, a meta-analysis of four clinical trials found that vitamin D supplementation
did not significantly improve symptoms scores suggesting that it is currently uncertain if low
25(0H)D levels represent a contributory cause or consequence of psoriasis.”® Collectively these
reports suggest a high frequency of vitamin D deficiency in patients with psoriasis, but it is unclear if
this would significantly impact disease activity.

e Folate

Caution should be used with high-dose folic acid and 5-methyl tetrahydrofolate (5MTHF) in patients
with psoriasis receiving methotrexate. Administration of folic acid at a dose of 2.8 to 5 g daily has
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been shown to reduce the effectiveness of methotrexate in psoriasis patients already in remission.”’
8 And 5SMTHF at a dose of 15 mg daily was reported to result in a psoriasis flare in an individual
receiving methotrexate.”® Lower doses of folic acid and 5-formyl tetrahydrofolate (folinic acid),
however, have been shown to reduce methotrexate gastrointestinal side effects and hepatic
dysfunction (elevated serum transaminase levels) and improve methotrexate compliance in patients
with rheumatoid arthritis.®° For psoriasis patients receiving <15mg methotrexate weekly a dosage
regime of 5 mg of folic acid per day for 2 days after the last dose of methotrexate has been
proposed, with an additional third dose of 5 mg on day 3 for patients receiving > 15 mg.%!

A higher prevalence of the methylenetetrahydrofolate reductase (MTHFR) C677T polymorphism has
been found in patients with psoriasis, suggesting a possible association with disease development
and severity.®? 8 However, few studies have explored folate or other nutrients involved in one-
carbon metabolism as a stand-alone therapy for psoriasis. A small study of folic acid at a dose of 5
mg twice daily and B12 injections found no effect on symptoms.®*

e Vitamin B12

It is possible that vitamin B12 deficiency may contribute to psoriasis disease activity and that
improving nutritional status reduces symptoms, but evidence from research is mixed. Nonetheless, a
higher prevalence vitamin B12 deficiency and elevated homocysteine associated with low B12 status
could be associated with disease severity in some patients.?> 8 Of two clinical studies examining the
effects of intramuscular vitamin B12, one reported good improvement in clinical symptoms while
another found no benefit.®” Taken together it would be prudent to screen patients with psoriasis for
vitamin B12 deficiency.

e Chromium

Psoriasis has been associated with a higher prevalence of insulin resistance, type 2 diabetes risk and
metabolic syndrome.28 & Although insulin resistance is often considered a co-morbidity there is
evidence to suggest that poor insulin metabolism could adversely affect skin physiology by
contributing to the pro-inflammatory state in psoriasis.”* Some evidence supports a causal role,
including correlations between insulin resistance and disease severity,®! and exacerbation of
psoriasis with insulin therapy but risk-reduction with oral hypo-glycemic agents.?? >3 Dietary
supplementation with the insulin-sensitizing mineral chromium at a dose of 600 ug daily for 6-weeks
improved both insulin resistance and psoriasis severity, but only in patients with established insulin
resistance.®® Nutritional and lifestyle-based management of insulin-resistance is an important
consideration.

e Antioxidant nutrients

Systemic oxidative stress (overproduction and/ or inadequate removal of reactive oxygen species) is
a consistent feature of psoriasis that plays a role in disease development and is an important target
for patient management.® Oxidative stress could contribute to the development of psoriasis
through a number of mechanisms, including DNA modification, lipid peroxidation, and production of
inflammatory cytokines.’® The oxidative stress characteristic of psoriasis is broadly due to exposure
to pro-oxidant stimuli and impaired endogenous antioxidant defenses.®’

Nutritional interventions that target oxidative stress, sequestering oxidants and improving

endogenous defenses, can be useful clinically.®® A clinical study of coenzyme Q10 (50 mg daily),
vitamin E (natural alpha-tocopherol, 50 mg), and selenium (aspartate salt, 48 ug) resulted in
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improvements several parameters related to oxidative stress, included superoxide production,
copper/zinc-superoxide dismutase, and catalase, as well as a significant reduction in disease severity
which correlated with normalization of the oxidative stress markers.*® In contrast, selenium with or
without vitamin E has failed to reduce clinical symptoms, despite some improvement in metabolic
markers.lOO 101 102

Vitamin C (ascorbic acid) has been found to complement NB-UVB phototherapy. In 12-week clinical
trial patients with psoriasis (n=74) were assigned randomly to NB-UVB only or NB-UVB with vitamin
C (500 mg twice daily). Compared to NB-UVB only the addition of vitamin C significantly improved
redox balance (increasing serum vitamin C and glutathione while decreasing malondialdehyde)
which correlated significantly with symptomatic improvement.'%3

Addition of ubiquinone (CoQ10) to a biological medicine (adalimumab) to adult patients with
psoriasis over 3-months resulted in a significant reduction in symptoms scores and improvement in
quality of life when compared to adalimumab plus placebo.?®* CoQ10 was chosen as a therapeutic
due to its antioxidant action and the role of oxidative stress in psoriasis.

e Turmeric

Turmeric (Curcuma longa) has a long-history of use for a wide variety of dermatologic disease, which
may be in part due to its anti-inflammatory, antimicrobial, and antioxidant properties.®® Extracts of
turmeric have shown promise as an adjuvant to standard therapy. The addition of 600 mg turmeric
extract providing 72 mg of curcumin daily resulted in a good therapeutic response to phototherapy
with ultraviolet (UV)-A radiation or visible blue light applied locally,°® and was more effective than
conventional treatment with methoxsalen and psoralen plus UV-A therapy.'%’

Clinical trials suggest that a specific enhanced -bioavailability turmeric extract may be more
effective. An initial clinical trial with turmeric extract providing 4,500 mg per day of curcuminoids for
12-weeks found no benefit.2% However, a second trial utilizing an enhanced bioavailability
formulation (Meriva; Indeena, Italy) providing 400 mg curcumin daily reduced symptoms more
effectively than topical steroids alone.'®®

e Bile acids

Bile acids have been reported to be a successful management approach for psoriasis with the
primary mechanism suggested to be due to their ability to degrade gastrointestinal-derived
endotoxin and prevent its systemic migration and direct adverse effects on the skin.''® Primary
biliary cirrhosis and its associated cholestasis may have a causal role in psoriasis.!! Bile acids have
also been shown to directly improve psoriasiform dermatitis by inhibiting Th17 differentiation and
production of the cytokine IL-17A.1?

In a trial (n=800) of oral bile acids (dehydrocholic acid 250 mg 2-3 times daily for 1-6 and 3-8 weeks
in acute and chronic cases, respectively) and conventional therapy (topical treatments, antibiotics
and antihistamines) vs. conventional therapy alone it was found that 78.8% or patients became
asymptomatic vs. only 24.9% of those receiving conventional therapy. Bile acids were found to be
more effective during the acute phase of the disease with 95.1% of patients becoming
asymptomatic.'*® At 2-years follow up 57.9% of those who received bile acids remained
asymptomatic, compared to 6.0% receiving the conventional treatment with more pronounced
benefit in acute phase patients (79.9% asymptomatic vs. 7.2%). A series of case reports describe
resolution of psoriasis after treatment of fatty liver disease with bile acids (ursodeoxycholic acid 300
mg to 600 mg daily).!** A number of other investigators have described similar success in managing
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psoriasis with ursodeoxycholic acid.!*> 11 And a dermatologist has reported his own clinical
successes with using bile acids for numerous patients with psoriasis.''” Over-the-counter products
utilized include Jarrow Formulas; Bile acid factors providing 1000 mg total bile acids per capsule and
Allergy Research Group; Ox bile providing 125 mg or 500 mg per capsule. Concomitant use of dietary
therapies (low fat, mostly vegetables, avoid alcohol, peppers and emulsifiers) as well as
bioflavonoids (quercetin), turmeric extract and silymarin are recommended as components of an
integrative approach. 18

o Topical therapies

Herbal and nutritional topical therapies that have been examined in clinical trials, including Aloe
vera, avocado oil, Curcuma longa, capsicum frutescens, Hypericum perforatum, and Mahonia
aquifolium, and have generally resulted in good clinical benefits when applied 2-3 times daily for 4-
16 weeks with a high degree of safety.*

Aloe vera cream (0.5% in hydrophilic cream) cured 25/30 (83.3%) adults with slight to

moderate psoriasis compared to a placebo cure rate of 2/30 (6.6%) in one study.*?° And in another
Aloe vera gel (70% aloe mucilage) was more effective than triamcinolone acetonide for relief of the
clinical symptoms of psoriasis.'?

A vitamin B12 cream containing avocado oil was well-tolerated and effective for reducing symptom

score in chronic plaque psoriasis.'?? Similarly, a vitamin Bi,-containing ointment had significant
clinical superiority when compared to a glycerol-petrolatum-based emollient cream for the

treatment of mild-to-moderate plaque psoriasis.
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Summary and Clinical Considerations

Intervention

Discussion

Guidance

Healthy diet

Unhealthful dietary
practices appear to be
more frequent in patients
with psoriasis and could
increase disease risk and
severity. Conversely,
healthy dietary
interventions improve the
disease course.

Increasing vegetable intake, low
consumption of meat, avoidance of junk
food and sugar, and specific foods, such as
black coffee, black tea, chocolate, pepper,
smoked foods, monosodium glutamate,
and alcoholic drinks may be useful.
Consider dietary supplements to optimize
nutritional intake and support skin health.

Weight-loss diet

Overweight and obesity
can contribute to disease
severity though increased
low-grade inflammation
and diet-induced weight
loss results in clinical
improvement.

Dietary and lifestyle-based weight loss
regimes, including low-energy diets and
very low carbohydrate ketogenic diets, can
be considered a component of nutritional
management for overweight or obese
patients.

Gluten-free diet

There is a higher
frequency of celiac
disease and gluten
sensitivity in psoriasis,
and gluten-free diets may
reduce disease severity.

Confirmed celiac disease must be managed
with a strict gluten-free diet, however, a
gluten-free diet should be considered even
in the absence of histologically confirmed
celiac disease or positive antibodies i.e.,
non-celiac gluten sensitivity.
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Intestinal Nutritional modification Assessment of intestinal permeability and,
permeability- of intestinal permeability | if indicated, a permeability-targeted
targeted diet could benefit psoriasis, nutritional intervention might be

but although research is considered.

limited.

Fatty acids Both high-dose fish oil Consider around 4 g EPA and/ or 2.6 g DHA
and increasing fish or advice to consume 170 g of omega-3
consumption can be rich fish daily for >6-weeks.
effective for reducing
symptoms.

Vitamin A The pro vitamin A Consider B-carotene 30-40 mg twice daily
carotenoid B-carotene has | with meals for >12-weeks.
been shown to reduce
psoriasis symptoms
without the side-effects
of vitamin A or synthetic
retinoids.

Vitamin D Vitamin D deficiency may | Vitamin D supplementation with vitamin
be more severe in D3 could be considered in the presence of
psoriasis, and the degree | vitamin D deficiency.
of deficiency has been
correlated with disease
duration and severity.

Folate High-dosed folic acid and | For patients receiving <15mg methotrexate
5-methyl tetrahydrofolate | weekly consider a dosage regime of 5 mg
(5MTHF) methotrexate as | of folic acid per day for 2 days after the last
it may reduce dose of methotrexate, with an additional
methotrexate efficacy, third dose of 5 mg on day 3 for patients
while lower doses may receiving > 15 mg.
reduce side-effects.

Vitamin B12 Vitamin B12 deficiency It would be prudent to screen for vitamin
may exacerbate disease B12 deficiency.
activity and improving
nutritional status could
reduce symptoms, but
evidence is mixed.

Chromium Poor blood glucose Consider chromium supplementation 600
metabolism could ug daily for 6-weeks in patients with
contribute to psoriasis in established insulin resistance.

a subset of people and
may be positively
impacted by chromium.

Antioxidant nutrients | Systemic oxidative stress Consider trialing a nutritional antioxidants,
is a consistent feature of especially multi-nutrients formulations,
psoriasis and may CoQ10, and vitamin C.
contribute to disease
development and be an
important target for
management.
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Turmeric Turmeric extracts have Consider an enhanced-bioavailability
shown promise as an extract providing 400 mg curcumin daily.
adjuvant to standard
therapy.

Bile acids Bile acids may degrade Consider bovine bile concentrate 500 mg
gastrointestinal-derived 1-3 times daily with meals.??*

endotoxin and prevent its
systemic migration and
direct adverse effects on

the skin.
Topical therapies Several herbal and Aloe vera cream or gel is widely available
nutritional topical and has generally resulted in good clinical

therapies that have been | benefits when applied 2-3 times daily for
examined in clinical trials | 4-16 weeks.
with good results.
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