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Psoriasis affects more than 5 million adults in the United States (U.5.), causing significant impairments in quality of life and incurring
substantial costs in treatment. The diseass is characierized by hyperproliferation and abnormal differentiation of epidermal kerati-
nocytes resulting from a disordered immune response. Topical therapies, such as corticosteroids, are the most common treaiment
for peoriasis. However, long-term use of more potent topical corticosteroids is asscciated with potential risk for side effects. Topical
vitamin D agents have been developed as a newer therapsulic option for use in place of, ar in addition to, topical corticosteroids,
These agents act to inhibit keratinocyte praliferation, nerralize differentiation and modulate the activity of immune ceils with minimal
affact on serum calcium hemostasis. Calcipotriene is the most widely used member of this class, and is one of the most frequently
prescribed topical agents for psariasis. Although evidence suggests that it is approximately as eifective as low-to-medium potancy
carticosteroids, it is associated with cutaneous irritation, especially when used in sensitive areas. Calcitriol ointment is a new option
for tapical therapy and is the only vitamin D, ainiment available for use in the U.S. and contains the naturally oceurring active form of
vitamin D, that is associated with a relatively low rata of side effects.

soriasis is a commaon and costly dermatologic condition.
A recent cross-sectional study reported a prevalence of
diagnosed psoriasis of 3.15% in U.S. adults aged 20-59
years. The prevalence of undiagnosed psoriasis in this sample
was 0.4% by conservative measures {confirmation by two der
matologists examining photographs of subjects), and 2.28% by
less conservative measures (confirmation by at least one of the
two evaluators).' These values translate to an estimated 5 mil-
lion U.S. adults with diagnosed psoriasis and 600,000 to 3.6
million more individuals with undiagnesed disease.’

The disfiguring, scaling and erythematous plagues that char
acterize psoriasis can impact patients’ quality of life.? Psoria-
sis may affect patients’ activities of daily living (ADL), work or
school functioning and relationships with friends or partners.
A European study reporied that disabilily scores for patients
with psoriasis were greatest on questions related to ADL, such
as washing and changing clothes, the need for more freguent
bathing, sports activities and problems with sleep.? Overall,
77% of respondents in this study claimed that psoriasis was
a problem in their lives {score of 6-10 on a 10-point scale).
It has been reported that the level of disability in psoriasis
is comparable to that asscciated with other major medical
diseases. Rapp et al. assessed health-related quality of life
in a sample of 317 patients treated for psoriasis using the
Short Farm-36 Health Survey.* Compared to patients with
other disease states, scores for physical and mental function-
ing in patients with psoriasis were among the lowest of all
groups (Table 1). Only patients with congestive heart failure
had worse scores for physical functioning; only patients with

chronic lung disease or depression had worse scores for
mental functioning.®

The cost of care for patients with psoriasis is also significant.
Javitz et al. estimated the direct costs of psoriasis care from
analysis of the literature and public and private health care data-
hases.t Combined estimates for hospitalization, outpatient phy-
sician visits, photochemotherapy, dermatologic prescription
medications and overthe-counter medications were $648.6 mil-
ltan per year.®

Pathophysiology

Pathologic changes observed in psoriatic skin originally led in-
vestigators to hy pothesize that psoriasis primarily arose from the
dysfunction of epidermal keratinocytes. Characteristics of pso-
riatic lesions include hyperplasia of the epidermis and growth
and dilation of superficial blood vessels. in psariatic epidermis,
the keratinacytes proliferate and mature rapidly, ieading to in-
complete terminal differentiation. Inappropriate differentiation
of these cells leads to limited elaboration of extracellular lipids
and poor adhesion of the stratum corneum, resulting in the ery-
thematous scaly plagues typical of psoriasis.®

Research over the last few decades reveals psoriasis to be an im-
mune disorder caused by complex interactions between leuko-
cytes, skin cells, and proinflammatory cytokines and chemokines.®
The immunolagic mechanisms of psortasis are complex and not
completely understoad; a madel of the proposed immunopatho-
ganesis of psoriatic lesions is illustrated in Figure 17 It s believed
that abnormal activation of leukocytes leads to the accumulation
of T cells and other immune cells in developing psoriatic lesions.
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Activated T cells secrete a variety of proinflammatory cytokines,
including interferon v {iIFN-y), interleukin-2 {iL-2} and tumor necro-
sis factor o (TNF-r}.* This cytokine milieu probably leads to kera-
tinacyte hyperplasia through initiation of a programmed injury-
repair response. Each of the many steps and intermediaries in
this process represents potential targets for therapy.

Topical Treatments: The Foundation of Therapy

Topical agents are the most commonly usad therapy for psoriasis.
A recent study of U.S. dermatologists reported that 86% of all pa-
tients with psoriasis receive topical therapy.® This option was not
reserved for patients with mild disease; 47% of patients with mad-
erate psoriasis and 37% with savere psoriasis were also treated
with topical agents. This study also reported that a large propot-
tion of patiants had disease that was inadequately controlled by
their current therapy; psariasis in 39% of patients with severe, 26%
with moderate and 15% with mild disease was inadequately con-
trolled. These data highlight the chronic nature of psoriasis and
the need for continued development of new therapies, improved
approaches to current therapy and better patient education.

Corticosteroids remain the most commonly used class of topical
therapy. Pearce et al., in an analysis of the National Ambula-
tory Medical Care Survey from 1930 to 2001, found that topical
corticosteroids were listed in 77% of patient visits, compared
to 28% for noncorticosteroidal therapies.™ QOver the 12-year
study period, the most scommonly listed individual agent was
clobetasol propionate (7.6% of drug mentions). Starting in 19984,
however, the synthetic vitamin D agent calgipotriene, which was
introduced that year, became the single-maost listed medication.
Prescribing patterns differed between dermatologists and non-
dermatologists, with non-dermatologists relying more heavily
on topical corticosteroids {Table 2).

TABLE 1.
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Although topical corticosteroids can produce rapid improve-
ment in symptoms, fong-term use is complicated by the poten-
tial for a range of adverse effects.” Local cutaneous effects of
corticosteroids include atrophy of the dermis and epidermis,
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FIGURE 1. The |eft panet illustrates the normal interplay of Langar-
hans cells, resident dendritic cells, and T cells between skin and
lymph nodes. The acute psoriatic lesion {middle panel) forms follow-
ing a stimulus that leads to activation of T cells and dendritic cells,
Cytokines secreted by these cells rigger the hyperproliferation and
altered differentiation of keratinocytes via programmed pathways.
Aloop of continued activation of immune cells and keratinocytes
sustain the chronic psoriatic lesion {right panel}.” Adapted from:
Nickoloff BJ, Nestle FD. Recent insights into the immunopathogen-
esis of psoriasis provide new therapeutic opportunities. J Cfin Invest.
2004;113(12}1:1664-1675.

4117 (14.21)
§5.26 (5.10)

Psoriasis

Healthy adults

Dermatitis 46.88 (11.49)
Arthritis 43.15 (11.62)
Cancer 45.12 (11.60}

42.31 {14.08}
44.31 {10.76}
42.64 {10.02)
34.50 (12.08)
41.52 {11.27)
44.96 (12.05)

Chranic lung disease
Hypertension
Myuocardial infarction
Congestive heart failure
Type 2 diabetes

Depression

45.69 (11.37) 9
1 53.43 {6.33) 1
2 46.16 {12.086) 8
8 48.81 (11.11) 7
3 48.82 {11.07) 6
8 44.47 {12.28) 10
5 52.22 (9.28} i
7 51.67 {8.19) 4
n 50.43 {11.13)
9 51.80 (9.55) 3
il

4 34.84 (12.17)

*Higher rank indicates ketter functioning

Adapted with permission from: Rapp SR, Feldman SR, Exurn ML, Fleischer AB Jr, Reboussin DM. Pscriasis causes as much disahility as other major

medical diseases. J Am Acad Dermatol. 1998;41:401-407,
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striae, telangiectases and other conditions. These effects are
more common with long-term use, more potent corticosteroid
formulations or when corticosteroids are used on such areas as
the face and intertriginous zones.""? Systemic effects, includ-
ing suppression of the hypothalamic-pituitary-adrenal axis, are
uncommen but may occur with mare potent topical corticos-
teroids, particularly if used over a large surface area for a pro-
longed time.™? Tachyphylaxis may also develop with repeated
use of topical corticosteroids, limiting their effectivenass.”?The
potential risks associated with topical corticesteroids may lead
some patients to be fearful of and non-campliant with corticos-
teroid therapy. In a questionnaire-based study of 200 patients
with atopic eczema, 72.5% of patients said that they were con-
cerned about using topical corticosteroids; nearly one quarter
said that they were non-compliant with treatment because of
their concern.® The authors suggested that this degree of con-
cern was disproportionate to the actual risks associated with
topical corticosteroids. Gther investigators have reported high
rates of non-compliance with all topical psoriasis treatments.
One study reported a 73% rate of non-compliance; in this study,
compliance was slightly higher with vitamin D analogs (57%!)
compared to corticosteroids (50%)." Of equal concern is the
large number of patients who are inappropriately using topi-
cal steroids on a chronic basis. They see some efficacy and are
largely unaware of the chronic side effect of atrophy especizlly
when used on facial or groin areas. In some situations these
topical steroids are used as emollients since most prescription
plans encourage the use of generic topical steroid cintments.
Constant vigilance and education of the patient by the treating
physician is necessary to praevent topical steroid overuse.

Nevertheless, the long-term use of topical corticosteroids may
be limited by real or perceived potential for adverse effects.
Options to minimize the side effects of corticosteroid therapy
and maximize efficacy include the use of alternative agents and
combination or sequential therapy using agents with different
mechanisms of action. Non-corticosteroidal topical agents avail-
able for use in psoriasis include synthetic vitamin D products,

TABLE 2

5996 {58.7%)

Topical steroid only 1611 (76%)
Topical non-steroid onky 830 (8.1%) 67 {3.2%]
Combination topical 1783 (17.4%) 24 {1.2%)
Systemic only 818 {8.0%) 252 (11.9%)
Combination topical/ 794 {7.8%) 164 {7.7%)

Systemic

In thousands and propastion of visits.

Adapied with permission from: Pearce DJ, Siealey KH, Balkrishnan R,
Fleischer AB Jr, Feldman SR. Psoriasis treatment in the United States at
the end of the 20th century. Int J Dermatol. 2006;45:370-374.
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anthralin and tarbased formulations, the retinoid tazarotene,
salicylic acid, and 5-fluorouracil, among others. Aside from
the synthetic vitamin D agents, non-corticosteroidal agents are
used infrequently for the treatment of patients with psoriasis.
In the study by Pearce et al., for example, tazarotene, salicylic
acid, and coal tar each represented only 5% of non-corticoster
oid prescriptions by dermatologists, compared io 42% for calci-
potriene. There ware no non-corticosteroids among the top five
listed medications prescribed by non-dermatologists.®

Synthetic Topical Vitamin D Agents

Synthetic topical vitamin D agents have become an important
option in psoriasis therapy. The therapeutic use of vitamin D
for patients with psoriasis dates to the 1930s, when it was used
as an oral agent, assuming that vitarnin D was the metabolite
that acted to clear psoriasis lesions after exposure to sunlight.”™
Since that time, extensive research has contributed to our un-
derstanding of the role of vitamin D in skin and the development
of new agents for the treatment of psoriasis.

The Biology of Vitarmin D and the Skin

tnvestigators have demonstrated that the hormonally active
compound 1g,25-dihydroxyvitamin D, (calcitriol) affects cellu-
far functions in a wide range of tissues. Specific actions with
relevance to psoriasis include inhibition of skin cell growth and
modulation of immune response.’s¥ Calcitriol may exert auto-
crine and paracrine effects in the epidermis, acting through the
vitamin D receptor {VDR) on keratinocytes and other cells.*® The
VDR binds to and activates transcription of vitamin D respon-
sive genes, A wide range of genes are regulated by calcitriol, in-
cluding many that influence growth, differentiation and inflam-
mation in keratinocytes,*

Epidermal keratinocytes contain all the biochemical pathways nec-
essary to produce calcitriol. In the presence of ultraviolet light (UV),
the precursor 7-dehydrocholesterol is converted to previtamin D,
which undergoes thermal isomerization to vitamin D, {Figure 2}.
Subsequent hydraxylations within the keratinocytes produce cal-
citriol. "% Experimental findings suggest that conversion of vita-
min D, to calgitriol in skin cells may contribute to normalization of
keratinocyte hyperproliferation.’® Calcitriol has also been shown
to have immunomodulatory effects on monocytes, macrophages,
T cells and dendritic cells."™These findings and others support the
vitamin D pathway as a target for psoriasis therapy.

Vitamin D Agents in Psoriasis

Several vitamin D agents have been developed for use in psoria-
sis, in the LS., calcipotriene and calcitriol have been approved for
use in psoriasis. A third vitamin D agent, tacalcitol, is available in
Europe. These agents represent an additional therapeutic option
for the treatment of psoriasis; they may be used as alternatives to
or in combination with topical corticosteroid therapy to maximize
efficacy andfor minimize side effects of long-term treatment.
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Calcipotriene, a synthetic anatog of vitamin D, is one of the
most commenly prescribed medications for the treatment of
psoriasis.” The most preminent side effect of calcipotriene
is a relatively high incidence of skin irritation, particularly
when applied to the face or intertriginous areas; up to 20%
of patients develop irritation at those sites.? Clinical stud-
ies suggest that the combination of this agent with topicai
corticosteroids results in greater efficacy and less frequent
skin irritation than does monotherapy. A recent randomized,
double-hlind trial compared the combination of calcipotrisne
pius betamethasone dipropionate to monoctherapy with ei-
ther agent in 1,417 patients with scalp psoriasis.™ After eight
weeks of treatment, the proportion of patients with “absence
of disease” or “very mild disease” was significantly higher
in the combination therapy group (68.4%) compared to the
betamethasone (61%, P<0.0079) or calcipotriene {43.4%,
P<0.0001) monotherapy groups. Side effects were lower in
the betamethasone dipropionate and combination groups
than in the calcipotriene only group. Calcipotriene has also
been combined with phototherapy. One small study {n=11)
reported that, compared to placebo, the addition of calcipot-
riene to UVA phototherapy led to more rapid clearance of
plagues and & 26.5% reduction in the dose of UVA required.?®
Because calcipotriene is inactivated by UVA, the agent must
be applied after phototherapy sessions.”

==—s Circuiation

UvB

| a H
' VJ 1 ™y
7-BHE et .
Ca? et Cit?' ] ——s lCYl’—’?f
< > CVRL
g 1 zszcw),n ] ¥ izsomny

CYPI4
— et e Calgilicic arid
: Epimerasa? 12, 28{QH),-3-epi-D,

Profiterton (T11)

Differentation (T}

Apaptasis {111}
Bioiogicat effecta

THf Pratein synthosis
Transcriplion

Transtalion

1L mRHA

FIGURE 2. Epidermal keratinocytes contain all the necessary machin-
ery 1o produce caleitriol from its initiat precursor, 7-DHC. Following
exposure to UYB, 7-DHC is converted to previtamin D,. Subsequent
hydroxylations produce the hormaonally active rnetalmllte calcitriol
{1e,25(0H),0,}, which inhibits the proliferation and alters the diffaren-
tiation of keratlnocytes 2 Adapted with permission from: Lehmann B
et al. Exp Dermatol. 2004;13{suppl 41:11-15
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Tacalcitol is a synthetic vitamin D agent approved in Europe for
the treatment of psariasis. A systematic review of topical agents
reported that tacalcitol was associated with the lowest rate of
adverse events among non-corticosteroids (4.8% of patients).?
However, the results of a double-blind, head-to-head compari-
son in 287 patients suggests that tacalcitol may be less effective
than calcipotriene; mean reductions in severity score were 4.03
in the tacalcitol group and 5.05 in the calcipotriene group,,a sta-
tistically significant difference.?

Calcitriol is a new option for topical therapy and is the anly vi-
tamin D, cintment approved for use in the U.S. for the treat-
ment of psoriasis. Like tacalcitol, it has been asscciated with a
low rate of adverse events such as irritation.® Unlike tacalcitol
or calcipotriene, calcitriol is the naturally cccurring active form
of vitamin D.. This unique agent provides a new option for the
leng-term management of psoriasis. In the accompanying ar
ticles, the efficacy, safety, and optimal use of calcitriol for the
treatment of psoriasis are described in detail.

Psoriasis is a cormmon and chronic dermatologic condition that
is associated with significant impairment of guality of life. The
pathophysiology of psoriasis is characterized by keratinocyte
hyperproliferation, abnormal differentiation and a disordered
immune response. Topicat agents are the cornerstone of ther
apy, and corticosteroids are the most commenly used class
of topical treatment. However, adverse effects can limit the
long-term use of topical corticosteraids. The class of vitamin D
agents interferes with the pathophysicfogy of psoriasis by in-
hibiting keratinocyte proliferation and modulating the activity
of immune cells while minimizing the other metabolic effects
of vitamin D. Calcitriol, a naturally occurring active form of vita-
min D, is a new option for the topical treatment of psoriasis.
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