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The second part of this month’s special feature discusses the current management of

psoriasis as well as new drugs being developed to treat the condition

Therapeutic
management of psoriasis

Special Feature

P
soriasis is a psychologically and
physically disabling, chronic,
relapsing and inflammatory skin
disease that affects 1–3 per cent of

the world population.1 

The disease manifests itself as areas of
thickened, scaly, silvery-white and red-
dened skin due to the distinct pathological
changes that generally characterise this
disorder. These are inflammation, hyper-
proliferation of the epidermis, altered
maturation of the epidermis and vascular
alterations which add to the redness.2

Recent research has shown that these
processes are mainly driven by activated T
cells or antigen-presenting cells. These
cells release various chemokines and
cytokines to induce keratinocyte  hyper-
proliferation, leading to abnormal
differentiation.3

There are several different clinical sub-
types of psoriasis: psoriasis vulgaris
(chronic plaque), as well as the guttate,
erythrodermic, pustular and palmoplantar
forms of psoriasis. Patients may progress
from one clinical subtype to another dur-
ing the course of their lifetime.2

At present, psoriasis has no cure, but
patients will experience periods of exacer-
bation and remission. 

MANAGEMENT OPTIONS

Some patients with mild disease do not
require any pharmacological interven-

tion. Interventions with antipsoriatic
treatments are normally started if the
patient has problematic local symptoms
such as itching, severe skin involvement or

psychological problems. The goal of
treatment is to control the extent and
severity of the disease so that it has mini-
mal impact on the patient’s quality of life.

In selecting a suitable agent, considera-
tion should be given to the extent of the
disease and the body areas involved. For
chronic plaque psoriasis with involvement
of less than 20 per cent of the body sur-
face area, initial therapy is topical. 

Systemic therapy or phototherapy is
indicated when the disease affects more
than 20 per cent of the body surface area
or if the patient is unresponsive to topical
therapy or psychologically disabled. The
age and sex of the patient, as well as their
general health, knowledge, previous treat-
ment and preferences are also important.4

TOPICAL TREATMENT

Topical agents are used either alone or
in combination with other topical

agents or phototherapy. The topical
agents used are emollients, keratolytics,
coal tar, dithranol, topical vitamin D3
analogues and topical retinoids.

Emollients There are few comparative tri-
als that have examined the efficacy of
different emollients used in psoriasis
patients, but emollients have a role to play
in patients with mild psoriasis. They
hydrate and soften the scaly, hyperkeratot-
ic surface of the plaques. Itchiness,
soreness, redness, scaling and lesional
extension have been reduced in 35 per
cent of patients from twice daily applica-
tion of emollients.1 Emollients such as 50
per cent white soft paraffin with 50 per
cent liquid paraffin, which have an oint-
ment base, tend to be superior
moisturisers because of their hydrating
and occlusive effect.1 However, they are

generally not accepted by patients
because of their greasy feel and shiny
appearance. Emollients should be applied
to the skin as often as necessary in order
to achieve good moisturising effect. Exam-
ples of moisturisers are Diprobase cream,
E45 cream, and Epaderm.

Keratolytic agents Salicylic acid is the most
widely used keratolytic agent in psoriasis.
It softens the scaly layers of psoriatic
plaques and eases their removal. It is
applied to palms, soles and the scalp in
concentrations of 2–10 per cent. Salicylic
acid is used alone, as Lassar’s (zinc and
salicylic acid) paste or in combination with
corticosteroids to enhance penetration of
the latter and improve clinical efficacy.5 For
example, salicylic acid is combined with
0.05 per cent betamethasone dipropi-
onate in Diprosalic for the treatment of
psoriasis at a maximum dose of 60g per
week (Diprosalic scalp application con-
tains 2 per cent salicylic acid, while
Diprosalic ointment contains 3 per cent).
Salicylic acid is an irritant and, when used
extensively at high concentrations, can
lead to salicylate toxicity.

Topical coal tar Coal tar is still used in
many different formulations, ranging from
ointments to shampoos, in the manage-
ment of chronic psoriasis despite concerns
about its safety. 

Coal tar contains thousands of different
chemical compounds and its precise
mechanism of action is not known. Never-
theless, it does demonstrate
antiproliferative and anti-inflammatory
actions. There is published evidence of its
efficacy in psoriasis. In one study compar-
ing coal tar and emollients, a 48 per cent
improvement was seen in the coal tar
group compared with a 35 per cent
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Applying dithranol in Lassar’s (zinc and salicylic acid) paste to the back of a patient with severe psoriasis
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improvement in the emollient group.6 No
difference in effectiveness was found
between lower (5 per cent) and higher (25
per cent) concentrations of crude coal tar
preparations.7

A synergistic effect is seen when coal tar
is combined with other treatments, for
example, with ultraviolet B (UVB) radia-
tion, in the Goeckerman regimen, or with
moderately potent steroids, such as 5 or
10 per cent coal tar solution in 0.025 per
cent betamethasone valerate ointment.8

Coal tar preparations can be applied
twice a day, that is, in the morning (show-
ered off after 10–15 minutes) and at night
(allowing the skin to dry for 10–15 min-
utes before the patient goes to bed).

The use of coal tar is limited by patient
acceptability. In addition to its unpleasant
odour, it can also stain clothing and bed-
ding. The potential carcinogenic risk
associated with coal tar, as identified in
some studies, has led to a decline in its
use. Studies have shown that the use of
coal tar shampoos results in the absorp-
tion of appreciable amounts of polycyclic
aromatic hydrocarbons, which have been
identified as carcinogenic.9 This has led to
some countries banning the use of coal
tars in shampoos and the reduction of
benzo-a-pyrene (a known carcinogen in
coal tar) in coal tar products.8 At present,
no epidemiological evidence exist of topi-
cal coal tar preparations causing
cutaneous or internal cancer. Other side
effects include folliculitis and contact aller-
gy, and one reported case of severe
bronchospasm in an atopic patient with
asthma after inhalation of coal tar
vapour.8

Topical dithranol Dithranol is oxidised to
form highly reactive free radical com-
pounds that are thought to inhibit
deoxyribonucleic acid (DNA) synthesis. It
is available in ointments, creams and
pastes. Treatment usually starts with
dithranol 0.1 per cent in “non-smudging”
Lassar’s paste. The strength of the prepa-
ration is then increased every four or five
days, depending on the degree of irrita-
tion and clinical response. In the Ingram
regimen, daily coal tar baths are followed
by UVB phototherapy, and then by 24
hours application of dithranol paste.
Patients with plaque psoriasis respond
after approximately 20 days of treatment,
and relapse at a rate of 10 per cent per
month.10 It is also possible to apply higher
concentrations of dithranol (1–8 per cent)
for 15–30 minutes, using the “short con-
tact” regimen, before washing it off. This
allows sufficient dithranol to remain fixed
to the plaque for a clinical effect and less
risk of smudging dithranol on perilesional
skin. The use of dithranol has declined
steadily since the introduction of topical
vitamin D3 analogues, due to its unwant-

ed side effects of skin staining and irrita-
tion. 

A new formulation of dithranol has led
to better acceptance. The new product,
Micanol, contains dithranol microencap-
sulated in a crystalline monoglycerine
formulation that is temperature-sensitive
and releases the dithranol at skin surface
temperatures, producing less staining of
the skin.11 This formulation must be
washed off with cold water because
dithranol can be released from the tem-
perature-sensitive vehicle by warm water.

Topical corticosteroids Topical corticos-
teroids are used extensively in the different
clinical subtypes of psoriasis. They are
effective, cosmetically acceptable and
safe if used in the correct dose. Corticos-
teroids have anti-inflammatory,
immunosuppressive and antiproliferative
properties. They bind to a receptor in the
cytoplasm of cells and are transported to
the nucleus, where they affect gene tran-
scription.12 They remain the mainstay of
psoriasis therapy in the United States,13 but
are used in the UK mainly for resistant
conditions and sites where other topical
agents are poorly tolerated, such as the
face, scalp and flexures. They are effective
when applied once or twice a day, as
monotherapy or in combination with tar
and dithranol.1

Topical corticosteroids range from mild
preparations (1 per cent hydrocortisone)
to highly potent ones (0.05 per cent clobe-
tasol propionate). Lotions, solutions,
creams, emollients, ointments, gels and
sprays are available under several brand
names. Corticosteroid-impregnated
tapes, such as Haelan, are also available.
These are useful for lichenified plaques
that are refractory to other topical corti-
costeroids. Topical cortico- steroids cause
vasoconstriction, which correlates well
with clinical efficacy and has been used to
rank the potency of different preparations.
Potency also depends on the excipients
used in the formulation, for example,
propylene glycol can enhance percuta-
neous absorption. 

Corticosteroids have numerous side
effects which have limited their use, for
example, thinning of the skin, telangiecta-
sia and steroids striae. One of the most
problematic side effects is the develop-
ment of tachyphylaxis with repeated use,
which can transform stable psoriasis to
unstable or pustular psoriasis.13 Recent
developments in topical steroids have led
to products such as mometasone furoate
14 and fluticasone propionate,15 which are
claimed to have fewer side effects in psori-
asis patients despite their potencies.

Topical vitamin D3 analogues The vitamin
D3 analogues are regarded by many as
the first line treatment for patients with

Advertise-
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mild to moderate chronic plaque psoria-
sis. There are few published data to
support their use in other clinical subtypes
of psoriasis. In the UK, two topical vitamin
D3 analogues are available: calcipotriol
and tacalcitol. They act by inhibiting epi-
dermal cell proliferation and by
enhancing cell differentiation. Calcipotriol
is licensed for once or twice daily applica-
tion and available in ointment and cream
formulations containing calcipotriol at a
concentration of 50µg/g and as a scalp
lotion (50µg/ml). The maximum dose
should not exceed 100g weekly for
creams and ointments or 60ml weekly for
scalp lotions, otherwise there is an
increased risk of hypercalcaemia. Tacalci-
tol is licensed for once-daily application
and available as an ointment containing
1,24-dihydroxycholecalciferol at a con-
centration of 4µg/g. The rate of
application should not exceed 10g of
ointment per day. 

Calcipotriol has been shown in studies
to have higher efficacy than placebo and
other topical treatments. When compared
with topical corticosteroids, calcipotriol
was significantly more effective at six
weeks but not at eight weeks.16 It is also
more effective than coal tar and short con-
tact therapy and its efficacy is enhanced
when combined with UVB phototherapy.16

The combination of a potent corticos-
teroid with calcipotriol was more effective
than calcipotriol alone and also avoided
some of the irritation of calcipotriol.17 An
ointment containing calcipotriol and
0.5mg/g betamethasone  was launched
recently. Calcipotriol, applied twice daily,
was more effective than once-daily tacal-
citol treatment at eight weeks.18

Topical calcitriol (1,25-dihydroxychole-
calciferol), when applied to psoriasis
plaque as a 3µg/g calcitriol ointment is an
effective and safe treatment. Three double
blind, vehicle-controlled trials showed that
calcitriol has good clinical efficacy. In a left-
right comparison of 3µg/g calcitriol
ointment with ointment containing only the
vehicle, complete clearance of psoriatic
lesions was achieved in 48 per cent of cal-
citriol-treated sites, compared with 7 per
cent of vehicle-treated sites. A further 41
per cent of the calcitriol-treated sites and
62 per cent of the vehicle-treated sites
showed considerable or definite improve-
ment. The clinical response to calcitriol in
another study was as good as, or even bet-
ter than, that achieved with 0.1 per cent
betamethasone valerate ointment.19 Topical
calcitriol is not yet available in the UK.

Topical vitamin D3 analogues are more
aesthetically acceptable to patients than
some of the older topical treatments such
as coal tar and dithranol. However, lesion-
al and perilesional irritation are reported
to be common side effects, and for this
reason, they are generally not used on

facial lesions and flexures.
Maxacalcitol, a new vitamin D3 ana-

logue currently under development, is as
effective as calcipotriol, based on primary
efficacy parameters (psoriasis severity
index — based on erythema, scaling,
induration and investigators’ overall
assessments of patients) but more effective
than placebo and calcipotriol at 25µg/g
than placebo and calcipotriol, based on
secondary parameters (investigators’ and
patient preference).20

Retinoids Tazarotene is currently the only
topical retinoid licensed for the treatment
of mild to moderate plaque psoriasis on
the trunk and limbs covering up to 10 per
cent of the body surface area. Tazarotene
reduces the abnormally high rate of epi-
dermal keratinocyte proliferation and the
lack of differentiation of epidermal cells
that characterise psoriasis, possibly by
inducing expression of three tazarotene-
induced genes (TIG-1, TIG-2 and TIG-3)
in the human epidermis.18 It is available as
gels containing 0.05 per cent and 0.1 per
cent of tazarotene, and is applied once
daily for up to 12 weeks. Like calcipotriol, it
avoids the side effects of corticosteroids.
The main side effect is irritation at the site
of application, especially when the 0.1 per
cent formulation is used as monotherapy.
Tazarotene should not be applied to the
face, intertriginous areas or scalp. There is
a small risk of systemic absorption follow-
ing topical application, therefore it should
not be used in women of childbearing age,
due to the teratogenicity of retinoids.21

The efficacy of tazarotene has been
demonstrated in various clinical trials.
When patients with mild to moderate pso-
riasis were treated with tazarotene 0.05
per cent or 0.1 per cent gel once daily for
12 weeks, 60 to 70 per cent of patients
achieved good, excellent or complete
clearance compared with 35 per cent of
placebo-treated patients.22 When the 0.05
per cent or 0.1 per cent gel were com-
pared with the topical corticosteroid
fluocinonide cream (0.05 per cent twice
daily) over 12 weeks, similar efficacy was
seen in reducing plaque elevation and a
durable response was seen after treatment
discontinuation.22 Combining tazarotene
0.1 per cent gel with fluocinolone 0.05
per cent or mometasone furoate 0.1 per
cent cream has been studied for the pur-
pose of avoiding retinoid dermatitis.
Higher efficacy against scaling and ery-
thema was observed, compared with
tazarotene alone.23

The combination of UVB and tazarotene
has also been studied. Patients were treat-
ed with tazarotene 0.1 per cent gel daily
for two weeks, followed by tazarotene plus
UVB therapy three times a week for 10
weeks. The patients treated with UVB and
tazarotene responded more favourably

than patients treated with UVB alone.13

PHOTOTHERAPY

Ultra violet B radiation is used to treat
patients who are refractory to topical

treatment or who have widespread dis-
ease such as severe guttate and chronic
plaque psoriasis. The UVB fluorescent
source (wavelength 290–320nm) com-
monly referred to as broadband (TL12
UV6 lamps) has been superseded by a
narrow band (TL-01) phototherapy
source, because the latter produces
greater improvement in terms of plaque
clearance and length of remission.8 The
dose of UVB used for treatment is based
either on minimal erythema dose or on
Fitzpatrick skin types (Panel 1).13 Treatment
is usually carried out two or three times a
week.

UVB is administered in combination
with a variety of topical or systemic thera-
py to achieve faster results and higher
effectiveness. An increased rate of clear-
ance with reduced total UVB exposure can
be seen when used in combination with
tars, topical corticosteroids and oral
retinoids.8 However, such combinations
might actually increase the risk of photo-
sensitivity reactions and burning.

Unwanted side effects from UVB pho-
totherapy are skin burning, which can be
avoided by careful dosimetry, and prema-
ture skin ageing from long-term use. 

UVB is contraindicated in patients with
malignancy and systemic lupus erythe-
matosus. UVB can be used in children and
pregnant women and does not require
any ultraviolet A (UVA) eye protection after
treatment (see psoralens and ultraviolet A
[PUVA] below).

Photochemotherapy Photochemotherapy
involves the administration of oral or topi-
cal psoralens followed by irradiation with
long wave UVA (320–400nm). 8-
Methoxypsoralen (8-MOP) at a dose of
0.6mg per kg is the drug most commonly
given two hours before UVA light treat-
ment (see Table 1, p195). Once peak
levels are attained, irradiation results in
the formation of pyrimidine dimers and
cross-linkage of DNA strands. This dis-
rupts DNA synthesis, thereby inhibiting cell
proliferation. Treatment is administered
two or three times a week, and improve-

1. Always burns, never tans
2. Always burns, sometimes tans
3. Always tans, sometimes burns
4. Always tans, never burns
5. Asian
6. Black

Panel 1: Fitzpatrick skin types



JU LY /A U G U S T 2002   V O L . 9194   H O S P I TA L P H A R M A C I S T

ment or clearance is seen in 90 per cent of
patients after 20–30 treatments.13

Two main PUVA regimens are used.
One involves using the minimal phototox-
ic dose (MPD) and increasing the dose in
increments depending on the presence or
absence of erythema. The other approach
is to use a fixed starting dose, which will
vary with skin type, followed by fixed or
percentage increments. 

PUVA therapy has some adverse effects,
most commonly nausea, skin burning and
pain. Chronic adverse effects are skin
ageing, pigmentation and carcinogenicity.
Nausea can be avoided by administering
the dose of psoralen over 15 minutes and
ingesting it with food. Another strategy for
preventing nausea involves ingesting gin-
ger 20 minutes before psoralen. If nausea
occurs with 8-MOP, then either 5-MOP or
bath PUVA using 8-MOP or trimethoxyp-
soralen (TMP) can be considered. (In bath
PUVA, the patient lies in a bathtub of water
in which psoralen has been dissolved.
Afterwards, the patient is exposed to UVA
radiation.) There is also the theoretical risk
of cataract formation, therefore patients
are advised to wear UVA eye protection
for up to 24 hours. The risk of cutaneous
malignancy and particularly squamous
cell carcinomas increases in patients if
more than 150 treatment sessions are
given. In one study, an 11-fold increase in
squamous cell carcinomas was observed
in patients treated with 260 sessions com-
pared with patients who had received
fewer than 160 sessions.24 In men, there is
a higher incidence of genital skin cancer,
therefore the genitals should be shielded

during treatment.25 An increased risk of
melanoma is observed in PUVA-treated
patients exposed to high doses, and the
risk appears to increase with the passage
of time.26

PUVA is administered in combination
with other drugs to reduce some of its side
effects or to minimise the total cumulative
dose of PUVA or other forms of treatment.
PUVA has been combined with topical
corticosteroids, vitamin D3 analogues,
and tazarotene, with varying outcomes.
When combined with oral retinoids (Re-
PUVA), a synergistic effect was seen, along
with a mutual reduction of their side
effects. The number of treatments required
for clearing the disease was also reduced,
and the retinoid had a PUVA-sparing
effect. The combination of PUVA with oral
retinoids results in a much more effective
treatment of psoriasis than retinoids
monotherapy.27 Also, combination of
PUVA and UVB therapy has been tried and
in one study, a mean of only 11.3 treat-
ments and much lower doses of UVB and
UVA than with monotherapy were required
for clearance.28

SYSTEMIC THERAPY

Systemic therapies are used by derma-
tologists in the hospital setting for

patients with unresponsive severe dis-
ease. The patient should understand the
need for the drugs and their side effects.
The systemic agents used in psoriasis
should be tailored for each patient,
because they are accompanied by poten-
tially serious side effects, different toxicity
profiles and contraindications. Patients
with recalcitrant or severe psoriasis are
sometimes treated with combinations of
systemic agents, and careful monitoring is
needed. 

Methotrexate, ciclosporin and acitretin
are currently licensed in the UK for use in
psoriasis, but some unlicensed drugs are
also available. 

Table 1 (p195) provides details of some
agents used in the treatment of moderate
to severe psoriasis.

Methotrexate Methotrexate (MTX) has
been shown to be an effective treatment
for psoriasis.8 It is indicated for severe,
recalcitrant, disabling psoriasis that is not
adequately responsive to other forms of
treatment. It is particularly beneficial for
patients with psoriatic arthritis. MTX is a
folate acid antagonist that reversibly
inhibits dihydrofolate reductase, an
enzyme that converts folic acid to tetrahy-
drofolic acid. MTX therefore blocks an
essential step in DNA synthesis. MTX is
given orally, intramuscularly or intra-
venously as a single dose once a week. A
test dose of 2.5–5mg is given to detect
patients who may be sensitive to the drug.

If it is tolerated after seven days, the dose
is gradually increased weekly to a mainte-
nance dose of 10–25mg per week. 

MTX is excreted renally so patients with
significant renal impairment should not be
prescribed MTX. Other side effects include
teratogenicity, haematological abnormali-
ties, nausea, leucopenia and
thrombocytopenia. It is also an abortifa-
cient. Bone marrow toxicity is the most
serious short-term side effect but hepato-
toxicity is the most common long-term
effect. Therefore, patients are advised to
avoid alcohol intake while on MTX.

Guidelines for the use of MTX in psoria-
sis have been developed29 in order to
avoid these side effects (see Panel 2). The
most controversial aspect of the guidelines
has been the recommendation for liver
biopsy. Initially, liver biopsy was advocated
before the initiation of MTX therapy, but
the recent guidelines state that patients
with normal liver function tests and without
a history of liver disease or alcoholism
should not undergo biopsy until they have
taken a cumulative dose of 1–1.5g.
Repeat biopsies are done every 1–1.5g
thereafter if liver function tests and biopsy
are normal. In patients with a history of
liver disease, the first liver biopsy is per-
formed after two to four months of
therapy.29 An alternative to biopsy is per-
forming an assay of amino propeptide of
type III procollagen (PIIINP) every three
months and liver biopsy only for patients
with persistently abnormal results.30 A nor-
mal PIIINP indicates absence of fibrosis,
but it is not as specific as biopsy.

Folic acid supplementation (5mg daily)
is used to counteract the nausea caused
by MTX therapy. A recent study of 22
patients with stable psoriasis controlled
with MTX and who were given folic acid
5mg supplementation or placebo for 12
weeks, showed a worsening of psoriasis
area and severity index (PASI) and quality
of life measures compared with the place-
bo group.31 This study suggests that folic
acid supplementation does reduce the
efficacy of MTX therapy and therefore
should only be given to patients experi-
encing MTX-induced nausea and not as a
routine measure. 

MTX also interacts with many other
drugs, and this should be borne in mind
before it is prescribed. The nature of the
interaction is either drug displacement or
competition for renal tubular secretion or
both. MTX interacts with ciclosporin to
produce an additive immunosuppression,
and interaction with retinoids will increase
the risk of hepatotoxicity. MTX also inter-
acts with non-steroidal anti-inflammatory
drugs (NSAIDs), penicillins, acitretin, co-
trimoxazole, probenecid and
trimethoprim as recorded in the standard
sources of information on drug inter-
actions.

Baseline monitoring
History and physical examination
Complete blood cell and platelet counts
Liver function tests, blood urea, nitrogen

level, creatinine level
HIV testing, if at risk

Follow-up monitoring
Complete blood cell and platelet counts

weekly, then every four weeks
Liver function tests, blood urea nitrogen

level, creatinine level every four to eight
weeks

Repeat blood counts seven days after
dose escalation

Dosage
Test dose: 2.5–5mg
Average dose: 10–15mg per week
Maximum dose: 30mg per week
When improved, taper by 2.5mg per

month

Panel 2: Recommendations
for using methotrexate
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Ciclosporin Ciclosporin is an immunosup-
pressant drug developed for the
prevention of organ rejection after trans-
plant. It is highly effective against all
clinical subtypes and manifestations of
psoriasis,12 and is licensed in patients with
extensive psoriasis where conventional
therapy is either ineffective or inappropri-
ate. Ciclosporin acts by blocking a
calcineurin-dependent factor, which is
essential for the production of interleukin-2
(IL-2) and hence the proliferation of activat-
ed T cells and other T cell cytokines.

Ciclosporin is prescribed as a short

course therapy for four to 12 weeks, but
can be used as maintenance therapy or
long-term continuous therapy. The dose
range is 2.5–5mg per kg. Higher doses
produce a more rapid response but 5mg
per kg should not be exceeded, especially
for long-term use, otherwise the patient will
be more prone to side effects. The efficacy
of ciclosporin has been confirmed in sever-
al double-blind placebo-controlled
trials,32–34 and open trials.35,36 Ciclosporin
(5mg per kg) has been compared with
dithranol (2–8 per cent in emulsifying oint-
ment plus UVB phototherapy) in the
treatment of chronic plaque psoriasis.

Clearance was achieved at six weeks in the
ciclosporin group but at eight weeks in the
dithranol group.37 The relapse rate was
slightly higher in the ciclosporin group.

Regular monitoring is necessary for
patients on ciclosporin, because the most
frequent side effect is dose-dependent
renal impairment. Patients should be
reviewed fortnightly for eight weeks, and
monthly or fortnightly if the dose has been
changed or if there is any other cause for
concern. Hypertension is common among
patients taking ciclosporin and can be
treated by dose reduction or by using a
conventional antihypertensive.

Class

Dosage

Approximate response time

Side effects

Contraindications

Precautions and monitoring

Photochemotherapy
Psoralen + UVA

Oral 8-MOP: 0.6mg per kg two
hours before UVA.
Oral 5-MOP: 1.2mg per kg three
hours before UVA

Four weeks

Nausea, pruritus, erythema,
PUVA lentigines (dark spots that
appear in patients undergoing
PUVA therapy for prolonged peri-
ods), 
premature ageing of the skin,
irregular pigmentation, cataract
formation

Pregnancy and lactation,
cataracts, age under 18, 
previous cutaneous 
malignancy, concomitant
ciclosporin or methotrexate ther-
apy, exposure to arsenic or
ionising radiation, 
porphyria, photosensitivity disor-
ders, cumulative 
lifetime dose greater than 1,500
joules per cm2, hepatic 
impairment

Contraception, UVA eye protec-
tion, shielding of 
genitalia unless specific need to
treat, regular skin 
examination for 
premalignant and malignant
changes

Methotrexate
Immunosuppressant

10–25mg once weekly

Six weeks

Myelosuppression, liver
cirrhosis, gastrointestinal
symptoms, alopecia

Pregnancy, lactation,
hepatitis (active or
recent), cirrhosis,
anaemia, leucopenia,
thrombocytopenia, active
infectious disease, 
diabetes or extreme 
obesity, alcohol 
consumption, renal
impairment (reduce
dose), immunodeficiency

Contraception, avoid
interacting drugs, full
blood count, liver 
function test, serum urea
and electrolytes, serum
creatinine, PIIINP, 
consider liver biopsy

Acitretin
Retinoid

25–30mg daily for two to
four weeks, then 25–75mg
daily

Six weeks

Teratogenicity, hepatotoxici-
ty, hyperlipidaemia,
pancreatitis, potential skele-
tal effects, dry and cracked
lips, alopecia, skin peeling,
nail disorder, and arthralgia

Pregnancy and lactation (or
planning to conceive within
two years of stopping 
treatment), severe 
hypercholesterolaemia or
hypertriglyceridaemia,
severe hepatic or renal
impairment, concomitant
methotrexate therapy

Contraception, liver function
test and fasting serum lipids,
annual lateral x-ray of tho-
racic spine

Ciclosporin
Immunosuppressant

Initially, 2.5mg per kg
daily in two divided
doses, increased gradu-
ally to a maximum of
5mg per kg daily if no 
improvement is seen
within one month. Initial
dose of 5mg per kg
daily justified if condition
requires rapid 
improvement

Six weeks

Nephrotoxicity, 
hypertension, 
gastrointestinal 
symptoms, hypertri-
chosis, fatigue,
neurological symptoms

Pregnancy and lacta-
tion, renal impairment, 
uncontrolled 
hypertension (diastolic
blood pressure above
95mmHg), previous or
concomitant malignan-
cy, concomitant
radiation treatment, 
immunodeficiency or
immunosuppression,
and drug or alcohol
abuse

Contraception, blood
pressure, serum creati-
nine
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Drug interactions are significant with
ciclosporin because of its narrow thera-
peutic index. Interactions occur by
inhibiting or inducing cytochrome P450
3A, which can reduce the efficacy or
increase the toxicity of ciclosporin. Impor-
tant examples of drugs inhibiting
ciclosporin metabolism include diltiazem,
erythromycin, itraconazole and verapamil.
Drugs that can induce rapid ciclosporin
metabolism include carbamazepine,
phenytoin and rifampicin. Grapefruit juice
can also increase ciclosporin plasma lev-
els.

Oral retinoids Acitretin is the oral retinoid
of choice for psoriasis. It is the active
metabolite of etretinate, the first oral
retinoid drug to be used for psoriasis.
Etretinate has now been discontinued
because it accumulates in body tissue and
is teratogenic. Acitretin, a synthetic aro-
matic derivative of retinoic acid, has an
inhibitory effect on psoriasis and disorders
of epithelial keratinisation. It is capable of
reversing hyperkeratotic and metaplastic
skin changes. Acitretin is effective in the
treatment of pustular (palmoplantar and
generalised) and erythrodermic types of
psoriasis. Studies have shown it to be
effective as monotherapy, achieving 70
per cent clearance in approximately eight
weeks.8 In a 20-week non-comparative
study using a dose of 75mg per day,
acitretin was shown to be effective in pso-
riatic patients with HIV infection, without
exacerbating immunosuppression.38

Good to excellent results were seen in six
out of 11 patients. When combined with
PUVA phototherapy, a rapid response rate
and more extensive clearance of lesions
compared with either treatment alone was
seen.39 One advantage of this combina-
tion is a reduction in the required dose for
each treatment.

Acitretin is associated with a large num-
ber of side effects and toxicity reactions.
Mucocutaneous reactions are the most
common. These include dryness and
cracking of lips in most patients, as well as
skin peeling. Acitretin is teratogenic, and
pregnancy should be avoided for at least
two years after stopping therapy. Other
side effects are elevation of serum lipids,
particularly triglycerides, elevated liver
enzymes, alopecia, and skeletal changes
with long-term use, eg, calcification of lig-
aments and skeletal hyperostoses.

OTHER SYSTEMIC THERAPY

The following drugs, although not
licensed for the treatment of psoriasis,

will be covered briefly because they are
reserved for patients who fail to respond to
the treatment options discussed above or
patients in whom standard treatments are
contraindicated. They are sometimes used

in combination with the standard treat-
ments in order to improve or speed up
outcomes. 

Hydroxycarbamide Hydroxycarbamide
(hydroxyurea) is an antimetabolite that is
used as a second or third line systemic
agent for psoriasis. The recommended
dose in adults is 1g initially, and this can
be titrated according to efficacy and toxic-
ity up to a maximum of 2g. There is only
one controlled trial that demonstrates its
effectiveness in psoriasis.8 The main side
effect is myelosuppression, which mani-
fests as megaloblastic anaemia. Other
side effects include hyperpigmentation,
fever, alopecia and elevation of liver
enzymes. Hydroxy-carbamide should be
avoided in women who are of child-bear-
ing age due to the risk of teratogenicity.

Mycophenolate mofetil Mycophenolate is
a novel immunosuppressive drug that is
used for the prevention of organ trans-
plant rejection. It has proven effective in
the treatment of several inflammatory or
autoimmune skin disorders such as bul-
lous pemphigoid, pemphigus vulgaris and
atopic dermatitis. It is used as an unli-
censed medicine in psoriasis in doses up
to 4g per day, although 2g per day is
effective and safe in severe psoriasis.40

Mycophenolate mofetil can be used in
combination with ciclosporin and is used
to taper the dose of ciclosporin in patients.
Baseline monitoring for patients before
starting treatment is required. Side effects
include gastrointestinal and haematologi-
cal toxicity. 

Tioguanine Tioguanine is a purine ana-
logue that is used in the treatment of
leukaemia. Tioguanine is reserved as third
line agent for patients with recalcitrant
psoriasis because it can cause severe
bone marrow suppression. Therefore,
baseline and follow-up monitoring are
essential when it is used in patients. The
dose normally used is 80mg twice a week,
increasing by 20mg every two to four
weeks, up to a maximum of 160mg three
times a week.41 Eleven out of 14 patients
achieved improvement, with 10 of them
experiencing 75 per cent clearance or
greater. Other side effects include nausea,
vomiting and elevation of liver enzymes.

Fumaric acid esters Fumaric acid esters,
although not licensed in the UK, have
been used in Germany and the Nether-
lands for several years for the treatment of
psoriasis. They appear to work by causing
a selective increase in TH2 cytokines. This
is in effect an indirect cytokine switch, with
a subsequent decrease in TH1 cytokines.
After four months of treatment, an 80 per
cent decrease in the psoriasis area and
severity index (PASI) was seen in one

study.42 Discontinuation of treatment is
common due to abdominal pain, diar-
rhoea and flushing. Lymphocytopenia and
eosinophilia are also common. Therefore,
the dose is gradually increased on a week-
ly basis from 30mg daily to 120mg three
times a day.

Systemic corticosteroids Oral steroids are
rarely used for the treatment of psoriasis
because of their adverse effects and the
risk of rebound flaring on discontinuation
of treatment. They are only used in persis-
tent or uncontrollable forms of the
disease, such as erythrodermic or pustular
psoriasis.

TREATMENT TECHNIQUES

Combinational, rotational and sequen-
tial techniques are used in the

treatment of psoriasis.
In managing psoriasis, it is common to

combine systemic therapies, phototherapy
and topical agents in patients to achieve
greater efficacy and reduce side effects.
Also, lower doses of the individual agents
are possible. The treatment combinations
that have been used include:

l Methotrexate + ciclosporin
l PUVA + UVB
l Retinoid + PUVA
l Retinoid + UVB

Single agents can be rotated so that
total cumulative doses are reduced. For
example, a patient can be rotated through
UVB plus coal tar, PUVA, methotrexate
and retinoids. 

Sometimes a sequential technique is
employed. This involves rapid clearance
by means of a potent medicine such as
ciclosporin, followed by a transitional or
maintenance phase with acitretin in com-
bination with UVB or PUVA.

NEW DEVELOPMENTS

The exact aetiology of psoriasis is still
unknown but research over the past 10

years has given us an insight into the roles
of genetics and immunology in the dis-
ease pathogenesis. The effectiveness of
ciclosporin in psoriasis has shown that the
disease is mediated by T cells. This has led
to the strategic development of new drugs.
Targeting T cells Targeting leucocyte func-
tion associated antigens (LFA) adhesion
molecule ligands, which play an important
role in T cell activation is one method
under investigation. They are essential for
cutaneous lymphocyte migration, adhe-
sion and activation. An immunoglobulin
G, IgG-LFA-3 fusion protein, alefacept,
which blocks T cell binding (via CD2
receptor) to LFA-3 on antigen-presenting
cells has recently been approved in the US
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for use in moderate to severe chronic
plaque psoriasis. In a randomised, place-
bo-controlled trial involving 229 patients
with moderate to severe psoriasis, intra-
venous alefacept (0.025, 0.075 or
0.150mg per kg) or placebo was adminis-
tered once a week for 12 weeks. Alefacept
caused a mean reduction in PASI of 38
per cent, 53 per cent and 53 per cent
respectively when compared with placebo
(21 per cent) after two weeks.43 Alefacept
can be given by intravenous or intramus-
cular administration and the T cell count
of patients should be monitored frequent-
ly. 

Daclizumab is an immunosuppressive
humanised monoclonal antibody that
targets the alpha chain of the interleukin-
2 (IL-2) receptor (CD25) expressed on

activated T cells. Binding of daclizumab
to the receptor results in the inhibition of
the proliferative signal from IL-2, a
decrease in the production of IL-2, and a
decrease in T cell proliferation in
response to IL-2. Daclizumab produced a
30 per cent improvement in psoriasis
over 16 weeks.44 

Furthermore, an antibody to CD11a, a
subunit of LFA-1 and a cytotoxic T lym-
phocyte, CTLA4IgG fusion protein, that
blocks CD28, all look like promising
candidates.45 Interference with activated
T cells in these ways is expected to pro-
duce specific immunomodulation, which
is less toxic.

Modulation of cytokines Psoriasis lesions
have a distinctive cytokine pattern. They

Psoriasis patient

Patient with mild to moderate
psoriasis including chronic
plaque and guttate types not
controlled with topical agents

alone

Patient with moderate or
severe psoriasis, including
erythrodermic, pustular and
palmoplantar psoriasis

Patient with mild to moderate
psoriasis

Is response to treatment 
adequate?

Is remission achieved? Is response seen in patient
after six to eight weeks and is

treatment tolerated?

Is response to treatment 
adequate?

Maintain remission with
intermittent therapy. Limit
PUVA to fewer than 150

sessions

Treat for limited
periods and repeat
treatments as 
necessary

Try an alternative
topical agent or a
combination of 

topical agents, (eg,
calcipotriol plus 
corticosteroids)

1. Consider combination
with second or third line
agents (unlicensed), 
eg, hydroxyurea, 

mycophenolate mofetil,
tioguanine, fumaric acid

esters

2. Consider investigational
drugs, eg, infliximab, 
etanercept, daclizumab

Continue with 
selected treatment or 

combination
Monitor regularly for
adverse events

Limit ciclosporin to
12 24 months

Limit acitretin to 6 9
months

Emollient plus one or more
of the following topical

agents:
Corticosteroids

Vitamin D3 analogue

Coal tar
Dithranol
Tazarotene

UVB in combination with topical
agents (eg, Goeckerman or

Ingram regimen)

and/or

PUVA (oral or bath psoralen
plus UVA) in combination with

topical agents

Topical agents plus
methotrexate or acitretin or
ciclosporin plus PUVA or
UVB (select according to

side effects and/or 
contraindications)

YES
YES

YES

YES

N O

N O

N O

N O

Figure 1: Management options for psoriasis patients39

are predominantly cytokine TH1 subtypes
characterised by high levels of interferon
gamma and tumour necrosis factor (TNF)
alpha. Switching or modulating the T cell
response to TH2 cytokines, that is, IL-4 and
IL-10, has been shown to benefit patients. 

Infliximab, a monoclonal chimeric anti-
TNF-alpha antibody currently licensed for
rheumatoid arthritis and Crohn’s disease,
has been shown in a randomised, place-
bo-controlled trial to be highly effective in
severe plaque psoriasis. Nine out of 11
patients responded to infliximab 5mg per
kg anti-TNF-alpha and 10 out of 11
patients responded to the 10mg per kg
dose.46 At St John’s dermatology centre,
infliximab has been used in two patients
with recalcitrant psoriasis. The initial
response was good but tolerance was
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encountered with subsequent doses. Simi-
larly, etanercept, a recombinant TNF
receptor (TNF-R2) fusion protein, has
been reported to be an effective and well-
tolerated therapy in psoriatic arthritis and
psoriasis.47

IL-10, an anti-inflammatory cytokine,
has also been tested in psoriasis patients,
with moderate effects.48

Mycobacterium vaccae vaccine can
also cause TH2 cytokine switch and
improve psoriasis when injected intrader-
mally.49

Topical immunosuppressive agents
Research into less toxic systemic and topi-
cal immunomodulatory drugs has led to
the development of topical ascomycin
(SDZ ASM 981), a macrolide antibiotic,
which is effective in atopic dermatitis. Initial
results show that ascomycin is only effective
when occluded. An oral formulation of the
drug is currently being investigated.50

Another topical macrolide, tacrolimus, is
also only effective in clearing psoriasis
when occluded.51

Nuclear receptor therapies Liarazole, a
new class of retinoid-mimetics, known as
retinoic acid metabolism blocking agents
(RAMBAs) has been found to be effica-
cious in chronic plaque and palmoplantar
pustular psoriasis in a dose ranging study,
with similar efficacy to acitretin52 but with-
out the latter’s side effects profile.
Liarazole is not a retinoid; it acts by
increasing tissue and plasma content of
endogenous retinoids which returns to
normal within one to two days of stopping
the drug. The peroxisome proliferator-
activated receptor (PPAR) is a more
recently identified member of the
thyroid/steroid nuclear receptor family.
Blockage of PPAR receptor by thiazolidine-
diones (eg, troglitazone, an oral
hypoglycaemic agent for the treatment of
type II diabetes) has been shown to be effi-
cacious in chronic plaque psoriasis.53

However, troglitazone has been withdrawn
recently due to hepatotoxicity.

Other recent developments include the
greater awareness of the role of psycho-
logical intervention in psoriasis patients,
and studies have been carried out on the
use of adjunctive psychological interven-
tions in patients who receive conventional
therapy in order to improve clearance.54

There has also been the development of
photodynamic therapy, the concomitant
use of porphyrin analogues and the use of
laser or non-laser visible light. Photody-
namic therapy has the advantage of
tissue-selectivity and is non-damaging to
normal skin. It is showing great potential
in psoriasis treatment.55

CONCLUSION
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