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Diet and psoriasis: experimental data and clinical evidence
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Psoriasis is considered as a T-cell-mediated inflammatory skin disease which is
characterized by hyperproliferation and poor differentiation of epidermal kera-
tinocytes. While susceptibility to psoriasis is inherited, the disease is influenced
by environmental factors such as infections and stress. Diet has been suggested to
play a role in the aetiology and pathogenesis of psoriasis. Fasting periods, low-
energy diets and vegetarian diets improved psoriasis symptoms in some studies,
and diets rich in n-3 polyunsaturated fatty acids from fish oil also showed benefi-
cial effects. All these diets modify the polyunsaturated fatty acid metabolism and
influence the eicosanoid profile, so that inflammatory processes are suppressed.
Some patients with psoriasis show an elevated sensitivity to gluten. In patients
with IgA and/or IgG antigliadin antibodies the symptoms have been shown to
improve on a gluten-free diet. The active form of vitamin D, 1,25-dihydroxyvita-
min Ds, exhibits antiproliferative and immunoregulatory effects via the vitamin
D receptor, and thus is successfully used in the topical treatment of psoriasis. In
this review, dietary factors which play a role in psoriasis are assessed and their
potential benefit is evaluated. Furthermore, the risk of drug—nutrient interactions

in psoriasis therapy is discussed.

Psoriasis is one of the most common chronic inflammatory
skin disorders, affecting about 2% of the general population.
Prevalence rates in Europe are quoted to be about 1-5%,
whereas in the U.S.A. the prevalence is estimated to be about
46%. In contrast, far lower prevalence rates have been
observed in East Africans, American blacks, Indians (0:7%),
and among the Chinese population (0-4%)." While the causes
of the disease are unknown, a genetic predisposition associ-
ated with environmental factors is assumed as a plausible
aetiological explanation.”® The significance of the genetic
background becomes evident with a concordance of approxi-
mately 60% in monozygotic twins.** The disease has a strong
association with HLA-C, with about two-thirds of patients car-
rying the HLA-Cw*0602 allele compared with only 10-15%
in the general population. Carriers of this allele have a higher
psoriasis risk and the disease becomes manifest at an earlier
age in these patients.*’ Psoriasis is considered as a T-cell-
mediated inflammatory skin disease. T-helper (Th) 1 lympho-
cytes produce autoreactive interferon (IFN)-y and induce
further cellular reactions, resulting in marked increases of
keratinocyte proliferation, abnormal patterns of keratinocyte
differentiation, concomitant inflammation, and dermal prolif-
eration of small vessels.®

There are distinct clinical phenotypes of the disease, inclu-
ding chronic plaque lesions (psoriasis vulgaris of type I, early
onset and type II, late onset), guttate psoriasis, psoriatic

erythroderma and drug-induced psoriasis as well as various
forms of pustular psoriasis. At least 10% of patients develop
arthritis. Apart from distinction of psoriasis types, the actual
clinical status at the momentary stage of disease activity is an
important factor determining the psoriatic phenotype.'”’
Psoriasis may substantially affect quality of life. Many differ-
ent treatments are available which may allow short-term
improvement and long-term control of the disease, but these
measures do not lead to complete clearing of psoriasis.>” The
objective of this article is to assess dietary factors which play a
role in psoriasis and to evaluate the extent of evidence for
potential dietetic measures. Furthermore, the risk of drug—
nutrient interactions in psoriasis therapy will be discussed.

Energy intake and food selection

Studies have shown that symptoms of inflammatory diseases
such as rheumatoid arthritis can be improved by fasting peri-
ods or low-energy diets.'®'" The prevalence and severity of
psoriasis have been reported to be lower in periods of inse-
cure food supply. Therefore, the disease may also be improved
by low-calorie diets. In mice, calorie restriction (by 33% of
energy intake) for 4 weeks decreased the epidermal cell prolif-
eration rate by 45%.'> In a Croatian study in 82 patients with
psoriasis vulgaris who received their usual topical therapy, 42
patients additionally received a low-energy diet whereas the
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remaining 40 were supplied with regular hospital food. After
4 weeks patients on the low-energy diet showed significantly
decreased clinical skin disorders in relation to the control
group. The authors concluded that a low-energy diet could be
an important adjuvant factor in the prevention and treatment
of moderate nonpustular psoriasis.'”*> In another study, 20
patients with arthritis and various skin diseases were studied
during a 2-week period of modified fast followed by a 3-week
period of vegetarian diet. During fasting, some patients with
psoriasis experienced an improvement, which persisted during
the vegetarian diet.'* The direct cause of these positive effects
is not sufficiently explained, and various mechanisms are dis-
cussed. The most important reason is probably the lack of
arachidonic acid (AA) intake, resulting in lower leukotriene
(LT) B, production (see ‘Polyunsaturated fatty acids’ and
Fig. 1). During fasting, CD4+ T-cell activation is reduced and
(IL)-4
increase.'® Another reason may be a reduction of oxidative

anti-inflammatory  cytokines such as interleukin
stress due to calorie restriction, because psoriasis appears to be
associated with oxidative stress (see ‘Oxidative stress and anti-
oxidants”).'®'” A vegetarian diet may be beneficial because it
is associated with a reduced AA intake. As psoriasis is posi-

tively connected with body mass index (BMI),'® "7

weight
reduction is recommended for obese patients. Short-term fast-
ing periods may improve severe symptoms and thus can be
suggested for patients with a BMI in the upper range. There
have been several observations indicating that alcohol con-

sumption is highly prevalent in patients with psoriasis.zo’21 A

s
alcohol stimulates the release of histamine, skin lesions can
aggravate as a consequence.”” Moreover, a high alcohol intake
may be accompanied by an excessive intake of high-fat foods
and saturated fats and a low intake of vegetables and fresh

19,23

fruit. Therefore, alcohol intake should be restricted in

psoriasis.

Polyunsaturated fatty acids

Two families of polyunsaturated fatty acids are distinguished
depending on the location of the first double bond counted
from the methyl end. The essential fatty acid linoleic acid
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(C18:2n-6) belongs to the n-6 family. It is found in seeds,
e.g. sunflower seeds, and can be converted to the more unsat-
urated derivative, AA (C20:4n-6). Food sources of AA are only
animal-derived foods such as meat and egg yolk. The fatty
acids a-linolenic acid (C18:3n-3), eicosapentaenoic acid (EPA;
C20:5n-3) and docosahexaenoic acid (DHA; C22:6n-3) are
the most abundant n-3 fatty acids in food. a-Linolenic acid is
found in linseed and walnut oil, whereas EPA and DHA are
typical fish oil fatty acids, which are contained in oily fishes
such as mackerel and herring. In addition to their roles in
membrane phospholipids, polyunsaturated fatty acids are
required for the formation of eicosanoids which are metabolic
regulators, for example in immune, cardiovascular and regula-
tory systems.”* Eicosanoid members include prostaglandins
(PGs), thromboxanes, LTs, hydroxyl acids and lipoxins. For
example, AA can be converted to PGE, and to LTB,, whereas
eicosanoids derived from EPA are PGE; and LTBs (Fig. 1). The
EPA-derived eicosanoids, PGE; and LTBs, possess less inflam-
matory action than do PGE, or LTB,, both formed from AAY
This is why eicosanoids derived from AA can exacerbate
inflammatory processes and those derived from EPA exhibit
anti-inflammatory properties.25

Animal studies indicate that fatty acids can modulate proin-
flammatory cytokine production and actions. N-6 polyunsatu-
rated fatty acids such as AA may enhance IL-1 production and
tissue responsiveness to cytokines, whereas n-3 polyunsatu-
rated fatty acids such as EPA or DHA have the opposite effect.
Among the underlying cellular mechanisms, the modification
of the composition of membrane phospholipids by the differ-
ent fatty acids predominates, resulting in changes of mem-
brane fluidity, altering binding of cytokines to receptors and
G protein activity. Several trials have demonstrated the anti-
inflammatory effects in psoriasis of fish oils which are rich in
n-3 polyunsaturated fatty acids.*®

Overproduction of AA-derived eicosanoids has been implica-
ted in many inflammatory and autoimmune disorders and also
in psoriatic skin lesions. Elevated concentrations of AA and
LTB, have been measured in the skin and erythrocyte mem-
brane of patients with psoriasis.””**® Diets rich in n-3 fatty
acids result in the substitution of AA by n-3 polyunsaturated

n-6 fatty acids n-3 fatty acids
C18:2n-6 C18:3n-3
Linoleic acid Alpha-linolenic acid
l A6 Desaturase
C18:3n-6 C18:4n-3
l Elongase l
C20:3n-6 C20:4n-3
PGE,, TXA,,
! A5 Desaturase ! BClILTE
C20:4n-6 C20:5n-3 S
Arachidonic acid Eicosapentaenoic acid
Elongase
PGE,, PG,
TXA. LTB, C22:4n-6 C22:5n-3
Fig 1. Metabolism of n-3 and n-6 fatty acids l ]
; X .24 X A4 Desaturase
with eicosanoids.”” PG, prostaglandin; TX, C22:5n-6 C22:6n-3
thromboxane; LT, leukotriene.
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fatty acids in membrane phospholipids. As EPA can act as
a competitive inhibitor of AA conversion to PGE, and LTB,,

29,30
Low

diets rich in EPA exhibit anti-inflammatory effects.
dietary AA intake which is typical for vegetarian diets can
also reduce LTB, synthesis and may additionally improve
inflammation. Although these mechanisms are well known,
results of studies evaluating the effect of n-3 polyunsaturated
fatty acids in the treatment of psoriasis are inconsistent and
many of them were criticized because of shortcomings of study
design.®!

Several uncontrolled studies with fish or fish oil supplemen-
tation have been carried out. Most of them indicated a positive
effect of n-3 fatty acids which may partly be due to the fact
that the patients knew they were expected to have an
improvement from the treatment. In one trial patients with
psoriasis were advised to eat 170 g of white fish daily for a
4-week run-in period before being randomized either to con-
tinue with the white fish diet or to replace it by 170 g of oily
fish daily for 6 weeks in a crossover design. Modest significant
clinical improvement was observed after the oily fish diet
only, whereas the white fish diet had no effect. At the same
time, plasma EPA concentrations rose in the oily fish group.
The authors concluded that the daily intake of oily fish such
as mackerel, sardine, salmon, pilchard, kipper or herring,
which are rich in n-3 fatty acids, might be a useful adjunct in
the treatment of psoriasis.32

Four uncontrolled studies with EPA/DHA or fish oil supple-
mentation with daily dosages between 2 and 12 g n-3 fatty
acids reported beneficial effects of the intervention on psori-
asis severity.”®*373% A positive effect of a combination of n-6
and n-3 fatty acids was observed in 17 patients with psoriasis
after 4 months in another noncontrolled study.*® In an open
study testing the effects of fish oil supplementation in 26
patients with psoriasis, no clinically significant improvement
could be shown in any of the patients with plaque-type psori-
asis vulgaris. Only one patient with generalized pustular
psoriasis showed marked improvement with the fish oil
supplementation, accompanied by decreased LTB, levels.?’

Results from randomized controlled trials are less positive.
Among four studies, a benefit of oral n-3 fatty acid supple-
mentation was reported in one study only,*® whereas no
beneficial effects compared with placebo were observed in the

other three studies.***!

The positive result was described in a
randomized placebo-controlled trial with patients with psori-
asis receiving 3 g of oral n-3 fatty acid (predominantly EPA)
from fish oil (10 g) daily. Within this treatment group a sig-
nificant lessening of itching, erythema and scaling was
observed after 8 weeks, with a trend towards an overall
decrease in body surface area affected, whereas no change
occurred in the olive oil (placebo) group.*® In two random-
ized double-blind controlled studies, fish oil supplementation
of 1-8 g EPA for 8 weeks®” or 10 capsules of fish oil three
times a day for 3 weeks®’ showed no benefit compared with
olive oil supplementation. No benefit of fish oil supplementa-
tion compared with corn oil, which contains mainly n-6 fatty
acids, was seen in a 4-month, double-blind, randomized

multicentre trial. One hundred and forty-five patients with
moderate-to-severe psoriasis received either 5 g of EPA and
DHA or an isoenergetic amount of corn oil in their diet.
Although the ratio of AA and EPA in serum phospholipids
decreased significantly in the fish oil group, the Psoriasis Area
and Severity Index (PASI) score did not change significantly in
either group. Scaling was reduced compared to baseline in
both groups, but only a selected area of skin in the corn oil
group showed a significant reduction in clinical signs. There
was no significant difference in clinical manifestations
between the groups. Clinical improvement was not correlated
with an increase of n-3 fatty acid concentration in serum
phospholipids among the patients in the fish oil group,
whereas there was a significant correlation between clinical
improvement and an increase in EPA and total n-3 fatty acids
in the corn oil group.*' The positive effect of corn oil rich in
linoleic acid may be explained by the fact that LTB, produc-
tion is suppressed at high intakes of linoleic acid.*®

No effect on chronic stable plaque psoriasis was observed
in a double-blind trial after the supplementation of a combi-
nation of n-3 fatty acid-rich marine oil with n-6 fatty acid-
rich evening primrose oil in 37 patients with psoriasis.*”

In contrast to the mostly negative results from oral supple-
mentation studies with n-3 fatty acids, promising advances
were made in parenteral application of n-3 fatty acids, indica-
ting positive effects on acute inflammatory disorders.*> In a
10-day trial, 20 patients hospitalized for acute guttate psoriasis
with a minimum of 10% of body surface area involvement
were randomly assigned to receive daily infusions with either
a n-3 fatty acid-based lipid emulsion (EPA + DHA 4-2 g daily)
or a conventional n-6 lipid emulsion (EPA + DHA <01 g
daily). The severity of disease, which was evaluated by daily
scoring of erythema, infiltration and desquamation and by a
subjective scoring of clinical manifestations, decreased mark-
edly in all patients of the n-3 group, with significant improve-
ments in all score systems ranging between 45% and 76%
within 10 days. Only moderate improvement was observed in
the n-6 group (16-25% score changes from baseline). Neu-
EPA-derived
increased 10-fold in the n-3 group but not in the n-6

trophil 5-lipoxygenase product formation
group.** The benefit of infusions with n-3 fatty acids (42 g of
both EPA and DHA) has been confirmed in a double-blind,
randomized, multicentre study with 83 patients hospitalized
for chronic plaque-type psoriasis. After 14 days of intervention
the total PASI score decreased significantly in both groups, the
n-3 and the n-6 fatty acid control group, by 42% and 31%,
respectively. A decrease in total PASI of at least 50% between
the admission and the last value was stated in 37% of the
patients receiving the n-3 emulsion and in 23% of the patients
receiving n-6 fatty acid-based conventional emulsion. As an
increase in neutrophil LTBs and platelet thromboxane Bs
generation occurred, the observed effects were probably related
to changes in inflammatory eicosanoid generation.** The rapid
effect of n-3 fatty acid supplementation in these studies indi-
cates that intravenous supplementation may be more beneficial

on inflammatory skin lesions than oral supplementation. In a
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Cochrane review on base treatment of acute guttate psoriasis,
the authors concluded that there is currently no firm evidence
for intravenous n-3 fatty acids as a base treatment for acute
guttate psoriasis.46

Some of the presented study results indicate modest
improvements by additional n-6 fatty acids in psoriasis. Soy-
land et al.*' found a moderate positive effect in the corn oil
group and Mayer et al.*® observed a moderate improvement
after parenteral n-6 lipid emulsion. Kragballe,*® who supple-
mented 17 patients with a combination of n-6 and n-3 fatty
acids, found a positive but not significant effect. Modest
improvements may result from a combined fatty acid therapy
because patients with psoriasis have been shown to exhibit
low concentrations of polyunsaturated fatty acids in membrane
phospholipids. Patients with psoriatic arthritis exhibited a sig-
nificant increase in saturated fatty acids and a significant
decrease in n-6 polyunsaturated fatty acids in red blood cells
compared with controls.*” Furthermore, as already discussed,
high doses of linoleic acid suppress LTB, production.”®

Gluten

In coeliac disease (CD), the ingestion of gluten-containing
cereals results in small bowel mucosal inflammation and villous
atrophy with crypt hyperplasia. The resulting malabsorption
syndrome occurs in sensitive individuals upon the consump-
tion of wheat, rye, barley, triticale, oats, spelt and kamut. The
symptoms such as diarrhoea and abdominal distension normal-
ize after the institution of a gluten-free diet. The toxic com-
pounds are prolamins: gliadin in wheat gluten, secalins in rye,
and hordeins in barley.*®*" It is assumed that gluten-sensitive
enteropathy commonly manifests with minimal or no gastroin-
testinal symptoms and that there is an association between
latent gluten sensitivity and psoriasis.*® ** In the case of ‘silent’
CD, antibody testing can be used to identify gluten-sensitive
patients. Plasma cells produce IgA and IgG against various anti-
gens including gliadin, transglutaminase, endomysin and reti-
culin. In diagnosing CD, IgG and IgA antigliadin antibodies
(AGA) and serum antibodies against tissue transglutaminase
have been shown to be useful.®*' Tissue transglutaminase seems
to be the predominant autoantigen in both the intestine and
the skin of patients with CD.** Some findings indicate an eleva-
ted incidence of psoriasis in patients with CD, but the data are
inconsistent.”* ¢ A case report of a patient with CD and psori-
asis whose skin lesions improved shortly after starting a glu-
ten-free diet seems to confirm the suggested association
between CD and psoriasis.”” On the other hand, a gluten-free
diet may improve psoriasis severity even in patients with no
CD but with IgA and/or IgG AGA.*® AGA are more common
in patients with psoriasis than in healthy persons. Measurement
of IgA and IgG AGA by a microenzyme-linked immunosorbent
assay method in 302 patients with psoriasis showed IgA AGA
serum levels above the 90th percentile value of the reference
group in 16% of the patients. Although the mean level of IgG
AGA was not increased in the psoriasis group, there was a
correlation between the values for IgA AGA and IgG AGA.*°
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Moreover, the presence of serum IgA AGA is often associated

1.°% evaluated

with duodenal inflammation.*” Michaelsson et a
the effect of a 3-month gluten-free diet in 33 AGA-positive
and six AGA-negative patients with psoriasis. They used the
PASI for assessment of disease severity. Thirty patients with
AGA completed the gluten-free diet period and showed a
highly significant decrease in mean PASI. No improvement was
found in the AGA-negative patients. AGA values were reduced
after the gluten-free diet in 82% of those patients who
improved. After the gluten-free diet, patients consumed their
ordinary diet for 3 months. During this period, the psoriasis
deteriorated in 18 of the 30 patients with AGA who had com-
pleted the gluten-free period. As CD or latent gluten sensitivity
was diagnosed in only 19 patients it can be concluded that
patients with psoriasis with raised AGA may improve on a
gluten-free diet even if small intestinal histology seems to be
normal. The study has been criticized for some shortcomings
of the design such as the small control group, no randomiza-
tion and the possibility that the placebo effect might have
played an important role in the positive results.*® Should the
findings of the study be true, patients with latent gluten sensi-
tivity exhibited increased bowel permeability despite normal
small intestinal histology. The increased intestinal permeability
may allow the passage of small numbers of microbes which
can act as superantigens and may induce the appearance or
exacerbation of psoriasis in predisposed subjects which could
be reversed by a gluten-free diet. Another explanation of the
coincidence of CD and psoriasis may be the profile of released
cytokines. In psoriasis the predominating Thl cells mainly
produce IFN-y and IL-2 (Fig. 2). T cells from patients with CD
release a similar cytokine profile in response to a gluten
challenge in vitro. Some case reports indicate that elevated serum
levels of these cytokines may be sufficient to result in CD or
psoriasis in predisposed individuals.*®

Investigating the proliferating (Ki67) cells and tissue trans-
glutaminase in involved skin of 28 AGA-positive patients with

Latent gluten sensitivity
(IgG and IgA antigliadin antibodies or serum
antibodies against tissue transglutaminase )

/ N

Normal small intestinal
Release of cytokines

histology but elevated
permeability due to gluten intake

from T cells
l (IFN-y, IL2)
Passage of microbes
acting as superantigens? l

\

Appearance or exacerbation
of psoriasis?

Fig 2. Potential effects of ‘silent’ coeliac disease. IFN, interferon; IL,

interleukin.
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psoriasis before and after 3 months of a gluten-free diet
showed a significant decrease in proliferating cells after the
diet even in patients without increased intraepithelial lympho-
cytes. After the gluten-free diet, tissue transglutaminase, which
was highly overexpressed in the papillary endothelium of
involved skin, decreased by 50%.°°

Oxidative stress and antioxidants

Oxidative stress and increased free radical generation have
been linked to skin inflammation in psoriasis. Superoxide
anion liberation was elevated in psoriatic dermal fibroblasts,
which have been suggested to play a central role in the
inflammatory mechanism of psoriasis16 Patients with psoriasis
exhibit several markers of oxidative stress and show impaired
antioxidant status: increased concentrations of malondialde-
hyde (MDA), a marker of lipid peroxidation, were measured
in plasma and red blood cells, and decreased plasma levels of
B-carotene and a-tocopherol as well as decreased serum
concentrations of selenium were found.'®**®' Results on the
activity of antioxidant enzymes are inconsistent. In one study
glutathione peroxidase activity was stimulated in both erythro-
cytes and platelets when compared with normal cells. At the
same time the plasma selenium concentration was significantly
reduced compared with the control group.”” In another trial,
activities of antioxidant enzymes such as catalase and glutathi-
one peroxidase were reduced.'® An increased production of
MDA  was
advanced phospholipid peroxidation of the red blood cell

consistently observed in psoriasis indicating
membrane caused by a decrease of antioxidant resistance. This
may explain the decreased membrane fluidity associated with
the exacerbation of the disease.'® Fish oil supplementation not
only altered the lipid pattern of erythrocyte membranes but
also led to a reduction of MDA in patients with psoriasis and

27 .
In an Italian case—

therefore may reduce oxidative stress.
control study with 316 patients with psoriasis and 366 con-
trols, dietary intake was assessed by a semiquantitative food
frequency questionnaire and data were adjusted for age, sex
and BMI. Psoriasis risk (odds ratio) was significantly inversely
related to the intake of carrots, tomatoes and fresh fruit as
well as to the B-carotene intake. The intake of green vegeta-
bles showed an inverse association, with borderline statistical
significance. The consumption of vegetables and fruits may be
beneficial in psoriasis due to their high content of various
antioxidants such as carotenoids, flavonoids and vitamin C."°
A sufficient status of antioxidants (e.g. vitamin C, vitamin
E, B-carotene and selenium) may be helpful to prevent an
imbalance of oxidative stress and antioxidant defence in psori-
asis. While ascorbic acid acts as a water-soluble antioxidant,®”
o-tocopherol is a chain-breaking antioxidant that prevents the
propagation of lipid peroxidation.®® B-Carotene displays anti-
oxidant activity by scavenging free radicals and is a potent
quencher of singlet oxygen.®* Selenium is essential for the
function of a number of selenoproteins such as glutathione
peroxidases and thioredoxin reductase which take part in
the antioxidant defence.®® To date, only a few studies have

investigated the effect of antioxidant supplementation on pso-
riasis symptoms. In one supplementation trial, seven patients
with psoriasis received selenium 400 pg daily for 6 weeks as
selenomethionine-enriched yeast.°® Blood and serum selenium
levels were normal at baseline. After supplementation there
was a slight but significant increase only in the number of
CD4+ T cells in the reticular dermis of the psoriatic lesions.
Selenium supplementation had no marked effect on the clin-
ical condition of the patients.®® A previous study also showed
no effect of daily supplementation of 600 pg selenium-
enriched yeast alone or together with 600 IU of vitamin E on
the clinical symptoms of 69 patients with psoriasis. In this
placebo-controlled study, blood, plasma and platelet selenium
concentrations as well as platelet glutathione peroxidase activ-
ity and plasma vitamin E markedly increased in the supple-
mented group. However, the mean skin selenium
concentration and red cell glutathione peroxidase activity

) 67
remained unchanged.

Vitamin D; and analogues

Vitamin D is a prohormone which can be produced from
7-dehydrocholesterol by moderate exposure of skin to solar
ultraviolet (UV) B rays. Its deficiency causes rickets, which ari-
ses from insufficient absorption of dietary calcium. A rich
dietary source of vitamin D is cod liver oil. The biologically
active form of vitamin D is produced by hepatic 25-hydroxy-
lation, followed by la-hydroxylation, primarily in the kid-
ney.®® Beside its significance in calcium homeostasis and bone
metabolism, the active form of vitamin D, 1,25-dihydroxyvita-
min D; [1,25(0OH),Ds; calcitriol], exhibits effects via the vita-
min D receptor (VDR) in more than 30 different tissues. One
target tissue for 1,25(OH),D;3 is the skin, as keratinocytes
have a VDR. Human cultured keratinocytes exposed to
calcitriol showed marked inhibition of growth and accelerated
maturation. The effects on cell proliferation and differentiation
via the VDR led to the concept of using 1,25(OH),D;3 in
psoriasis.®” Calcitriol and its analogues exert antiproliferative
and prodifferentiative as well as immunoregulatory activities.
VDR ligands directly influence T-cell activation and modulate
the phenotype and function of antigen-presenting cells and

70

dendritic cells.”” Meanwhile, vitamin D analogues including

calcipotriene, 1,24-dihydroxyvitamin D; and 1,25(OH),D3
are considered the first line of treatment for psoriasis.®™’"
They show the same efficacy as potent topical corticosteroids
and are well tolerated even on a long-term basis.””

Insufficient vitamin D status is a widespread problem. Cir-
culating 25-hydroxyvitamin D [25(OH)D] concentration is
the best indicator to define vitamin D status. Observations that
subjects with a constantly high UVB exposure living close to
25(OH)D
led to the assumption that levels above

the Equator have levels of
107 nmol L™

100 nmol L™" can be regarded as adequate, where no distur-

mean serum

bances in vitamin D-dependent body functions occur.”’ In
Europe, prevalence of insufficient vitamin D status is high, as
UVB radiation from sunlight is negligible from October to
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April at the latitude of 52°N and from November to February
at 42°N. In contrast, skin synthesis of vitamin D is possible
throughout the year at 32°N or closer to the Equator.”* Hypo-
vitaminosis D is even more prevalent in older adults because
of limited outdoor activities and decreased capacity of vitamin

74,75
In

D synthesis of the skin compared with younger adults.
an epidemiological survey of 11 European countries, vitamin
D deficiency was found in 36% of elderly male and 47% of
elderly female subjects.”®

As insufficient vitamin D is a general problem, oral vitamin
D supplementation may be considered in patients with psori-
asis who do not use topical vitamin D analogues. In cases of
topical treatment such supplementation must be avoided

because of the risk of hypercalcaemia.

Vitamin B4,

Cobalamin (vitamin B,,) participates as a coenzyme in two
biochemical reactions in human metabolism. One reaction
requiring methylcobalamin is the remethylation of homocyste-
ine to methionine catalysed by methionine synthetase (see
‘Nutritional status and nutrient—drug interactions’). Adeno-
sylcobalamin is required as coenzyme for methylmalonyl-CoA
mutase which catalyses the conversion of methylmalonyl-CoA
to succinyl-CoA, a metabolite of the citric acid cycle. This is
an important biochemical reaction in the degradation of
odd-chain fatty acids and of branched-chain amino acids.
Cobalamins are exclusively synthesized by bacteria. Rich
sources of cobalamin are animal organ meats (especially liver
and kidney), fish, egg and milk products.””

Vitamin B,, may influence psoriasis due to its role in
nucleic acid synthesis. In vitro studies also demonstrated immu-
nomodulatory effects of vitamin Bj, on T lymphocytes and
cytokines.”®”? There were some studies in the 1950s report-
ing therapeutic efficacy after parenteral administration of vita-
min B, in the treatment of psoriasis. However, these results
could not be confirmed in other studies.®’

The efficacy of topical vitamin B,, treatment in plaque pso-
riasis has been investigated in one study using a vitamin B,
cream containing avocado oil compared with calcipotriol treat-

ment.sl

There was a more rapid development of beneficial
effects with the use of calcipotriol, which was shown to be
significantly superior to vitamin B, treatment after 8 weeks.
However, no significant difference between both therapies
was observed after 12 weeks of treatment. Furthermore, there
was better tolerability of the vitamin B;, cream in comparison
with calcipotriol.®' In this trial it cannot be excluded that
components of the avocado oil such as unsaturated fatty acids
may have contributed to the beneficial effects of the vitamin

By, cream.

Nutritional status and nutrient-drug
interactions

Severe psoriasis has been associated with nutritional deficien-
cies because of an accelerated loss of nutrients from the
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hyperproliferation and desquamation of the epidermal layer
of skin. Furthermore, an elevated requirement of some nutri-
ents such as antioxidants may occur. Among 50 hospitalized
patients with psoriasis, 18% had decreased total protein,
16% had decreased serum albumin, 38% had elevated mean
corpuscular volume and 39% had decreased haematocrit.
These results support that patients with widespread psoriasis
are at risk to develop nutritional abnormalities in protein
and folate status.®”

Beside the disease-related risk of poor nutritional status,
patients with chronic diseases are often regular drug users.
Therefore they are at particular risk for drug—nutrient interac-
tions. In psoriasis, especially systemic therapy can be associated
with alterations of the nutritional status. About 30% of patients
with psoriasis have symptoms that are severe enough to
require systemic therapy.®> On the other hand, dietary factors
can affect a drug’s pharmacokinetics and pharmacodynamics.
One systemic treatment in patients with psoriasis is the folic
acid antagonist methotrexate which is used at low doses. It is
hepatotoxic, leads to loss of appetite and its use is contraindica-
ted in patients with poor nutritional status.®* Patients with pso-
riasis who received low-dose methotrexate therapy (25 mg
weekly) had significantly higher fasting plasma homocysteine
and lower plasma folate levels than age-matched controls.®®
This finding is supported by studies in patients with rheuma-

toid arthritis on methotrexate therapy.®**’

Homocysteine is
derived from methionine and is used as a sensitive marker of
folate status. Elevated homocysteine concentrations are associ-
ated with an elevated risk of atherosclerosis and may increase

the risk of dementia.8°

Homocysteine can be degraded
through two enzymatic pathways: the remethylation of homo-
cysteine to methionine is catalysed by the methionine synthe-
tase. In this reaction 5-methyl tetrahydrofolic acid is involved
as a methyl group donor, while vitamin B, is the intermediate
acceptor of the methyl group. In folate deficiency, plasma
homocysteine rises. In the trans-sulphuration pathway, homocy-
steine forms cysteine, but this degradation pathway is not suffi-
cient to normalize homocysteine concentrations in folate
deficiency. Homocysteine can be used as a sensitive marker of
folate status in patients with psoriasis receiving methotrexate.
Folic acid supplements should be prescribed routinely to these
patients. In order to reduce side-effects, 5 mg of folic acid two
to five times weekly is commonly given to patients receiving
methotrexate.”'

Another systemic therapy in psoriasis is ciclosporin, an
immunosuppressive agent. Owing to downregulation of the
cytochrome P450 3A4 enzyme in the intestinal wall, the oral
bioavailability of ciclosporin increases by more than 60%
when taken with grapefruit juice. Patients should be advised
to avoid the consumption of grapefruit juice when taking
ciclosporin.”*™**

Retinoids such as etretinate are synthetic analogues of reti-
noic acid (vitamin A). Systemic retinoids can induce symp-
toms of hypervitaminosis A including headache, weakness and
anorexia. Patients taking retinoids should be advised to avoid
food sources rich in vitamin A, particularly liver. Retinoids
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can also induce hyperlipidaemia. Thus regular monitoring of
this side-effect is necessary. Serum triglycerides can be signifi-
cantly lowered by a diet low in saturated fatty acids and high
in n-3 fatty acids from fish such as mackerel, sardine, salmon,
herring or fish oil supplements.”® Furthermore, alcohol intake
and dietary monosaccharides should be reduced.”®*’

Among the pro-oxidant 9-anthrones that are used in topical
treatment of psoriasis, dithranol is the most common thera-
peutic agent. The therapeutic effect is based on the generation
of reactive oxygen intermediates and anthrone radicals pro-
duced in the skin. As superoxide dismutase and o-tocopherol
acetate were effective in inhibiting cytokine elevation induced
by dithranol, systemic antioxidant administration may reduce
dithranol-associated side-effects.'®

Conclusions

The diet is one factor in the aetiology and pathogenesis of
psoriasis. Vegetarian diets may be beneficial for all patients
with psoriasis due to the low AA intake and the resulting
reduced formation of inflammatory eicosanoids. Although the
results of oral fish oil supplementation are inconsistent,
patients can be recommended to include fish rich in n-3 poly-
unsaturated fatty acids in their diet. Moreover, in patients hos-
pitalized for acute psoriasis parenteral n-3 polyunsaturated
fatty acid infusions may be beneficial. Further investigations
are needed to clarify the role of a gluten-free diet and under-
lying mechanisms on psoriasis in gluten sensitivity. A gluten-
free diet may improve psoriasis severity in patients with IgA
and/or IgG AGA. To date, apart from measurement of AGA or
tissue transglutaminase, patients may be recommended to try
whether a withdrawal of gluten for at least 3 months reduces
the symptoms. Owing to its role in proliferation and matur-
ation of keratinocytes, vitamin D has become an important
therapeutic option in the treatment of psoriasis. As hypovitam-
inosis D is widespread, patients who do not use topical vita-
min D analogues may benefit from vitamin D supplements.
More well-designed trials are needed to confirm or reject the
benefit of dietary manipulation in psoriasis. Drug—food inter-
actions have to be considered in patients with psoriasis.
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