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Update on drugs 
used in the 
treatment of psoriasis 

Kristen M Kelly and 
Gerald D Weinstein 

Introduction 

Psoriasis is a chronic inflammatory skin 
disorder with intermittent flares and 
clearing that affects about 2% of the 
population. Psoriasis is an uncomfortable 
and occasionally disabling disease, with a 

_ social and economic impact that is often 
underestimated by medical personnel. 

Psoriasis has several clinical pheno
types including guttate, pustular, and 
arthritic variants. This review focuses 
mainly on the most common form, 
chronic plaque psoriasis. 

Clinical manifestations and 
history 

Psoriasis can start at any time, but 
there are two main peaks of onset: 
young adults (16- 22 years of age) and 

middle-aged adults ( 50- 60 years of 
age). 1 Clinically the lesions are well 
demarcated with circumscribed, 
variably thickened, scaly plaques 
typically found on the elbows, knees, 
scalp, and sites of local trauma 
(Koebner's phenomenon). Relapses are 
common, and the frequency and sever
ity of these episodes can be affected by 
exposure to exacerbating factors such 
as cold weather, dry humidity, infec
tion and some drugs. 

Heredity is an important factor in 
this disease and is probably polygenic. 
A study of several kindreds showed 
linkage to a gene localized to the distal 
end of chromosome 17q, but the 
biological effects of this gene remain to 
be elucidated.2 The extent to which 
genetic and epigenetic factors are 
important is not yet understood. 

Pathophysiological features 

The characteristic histological features 
of psoriasis are hyperproliferation of the 
epidermis and the presence of inflam
matory cells in the epidermis and 
dermis. In the psoriatic epidermis, the 
proliferative activity of keratinocytes is 
increased and the migration period of 
keratinocytes from the basal layer to 
the epidermal surface as well as the 
duration of the cell cycle is shortened. 3 

T -cell-produced cytokines are be
lieved to be the inducing factors for 
the epidermal cell abnormalities in 
psoriasis.4 Evidence for this is suggested 
by the therapeutic effectiveness of 
cyclosporin and the predominance of 
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CD4 lymphocytes in the dermis and 
CDS cells in the epidermis of affected 
patients. It is not yet clear whether 
persistent T-cell activation is stimulated 
by a microbial antigen or an autoim
mune process. s 

Treatment 

Psoriasis has no cure, only therapies that 
may clear lesions for variable periods of 
time. Many patients prefer treatment 
only with emollients and the avoidance 
of provoking factors. Local symptoms 
(pain, itching, or the reduction of 
manual dexterity due to hand involve
ment) or cosmetic concerns (prominent 
hand, leg or facial lesions) may lead the 
patient to seek therapy. The purpose of 
treatment is to minimize the severity of 
psoriasis so that it no longer interferes 
substantially with the patient's life. We 
encourage patients to accept some 
limited disease to minimize adverse 
effects from overly aggressive treatment. 

Topical treatment 

The initial treatment for limited psori
asis (less than 15-20% of the body 
surface affected) should be topical. The 
recognized methods of topical treat
ment are shown in Table 5 .1. 

Emollients 

Emollients may provide a weak but 
active treatment for psoriasis. These 

Emollients 
Keratolytic agents 
Coal tar 
Anthralin 
Corticosteroids 
Calcipotriene ( calcipotriol) 
Tazarotene 

agents hydrate the hyperkeratotic 
surface of psoriatic plaques and may 
reverse the inflammatory consequences 
of a damaged stratum corneum. The 
most effective emollients such as petro
latum or aquaphor cream are greasy 
and sometimes disliked by patients. 

Keratolytic agents 

Keratolytic agents such as 2- 10% 
salicylic acid may be used either alone 
or in combination with topical corticos
teroids or coal tar. They soften the 
scale of psoriatic plaques facilitating 
their removal and increase the efficacy 
of combination treatments. Side-effects 
of salicylic acid include eye and skin 
irritation. No studies have documented 
the efficacy of keratolytics as single 
treatment agents for psoriasis and at 
best they are adjunctive forms of 
therapy. 
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Coal tar 

Coal tar preparations infrequently clear 
psoriatic plaques when used alone. 
They are effective when used in com
bination with ultraviolet (UV) B 
phototherapy and their addition to 
shampoo preparations helps diminish 
psoriatic scaling of the scalp. Coal tar 
can cause an acneiform eruption or skin 
irritation and rarely, skin cancer induc
tion has been reported. 

Anthralin 

Anthralin is used widely throughout 
Europe but only occasionally in the 
US. The Ingram regimen incorporates 
the 24-hour application of an anthralin 
paste, a daily coal tar bath and UVB 
phototherapy. The value of anthralin 
use remains to be proven as studies 
have shown that coal tar-UVB and 
,:oal tar-UVB-anthralin regimens are 
similar in terms of treatment speed, 
efficacy and cost. 6 

Anthralin irritates perilesional skin 
through the formation of free radicals 
'lnd it is oxidized to colored products 
that may stain skin and fabrics . These 
3ide-effects can be limited by incorpo
rating free-radical scavengers and 
antioxidants into the preparations.7 

The current preferred method of 
anthralin use is a short-contact regimen 
in which anthralin is applied for 0.5 to 
1 hour before removal. This allows 
penetration of only lesional skin,& limit
ing side-effects \ while maintammg 
efficacy. This is a moderately effective 

treatment but not as good as potent 
topical corticosteroids. When effective, 
anthralin may provide a longer disease
free period than topical steroids. 

Corticosteroids 

Topical corticosteroids are easy to use 
and have short-term efficacy. The 
more potent topical corticosteroids are 
consistently effective and are the initial 
choice of therapy by two-thirds of 
dermatologists in the United States.9 

The many available corticosteroids 
differ in efficacy and are ranked by a 
potency class system. Once-daily 
topical corticosteroid use may be as 
effective as traditional twice-daily 
treatment with fewer side-effects. 

Short term use provides minimal 
risk but prolonged therapy may result 
in thinning and pigmentary change of 
the skin, striae, and tachyphylaxis 
( tolerance to the action of the treat
ment). By 3- 6 months after steroid.,.. 
induced clearing, 50% or more of 
patients have relapsed with or without 
continuing use of steroids.9 Steroids 
may also render the psoriasis unstable 
and occasionally a severe pustular 
variant may result. Topical corticos
teroid efficacy can be improved by 
occlusion under a plastic film, but this 
mcreases the risk of side-effects. 
Pituitary- adrenal suppression can be 
induced in adults with daily use of 30 g 
or more of 0.025% betamethasone 
valerate cream under occlusion 10 and in 
infants even 1 % hydrocortisone cream 
may result in a similar effect.II 
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Calcipotriene 

Calcipotriene (in some countries, calci
potriol) is a topically applied vitamin D 
derivative. Studies have shown that the 
efficacy of calcipotriene ointment is 
similar to that of a mid-potency topical 
steroid, 0.1 % betamethasone valerate.12 
Long-term continuous therapy with 
calcipotriene for up to 12 months has 
been shown to result in consistent 
improvement. 13 This ointment causes 
appreciable irritation in some patients, 
especially on the face or genital area. 

Topical retinoids 

Recent research has show that a unique 
retinoid molecule, tazarotene, can work 
topically with an acceptable minimal 
toxicity. Tazarotene used as a 0.05% 
or 0.1 % gel can produce 50- 100% 
improvement in approximately 70% of 
patients.14,15 Burning, irritation and 

I 
-otherapy and l 
__i~s for moderate , 
SIS "'-i 

Phototherapy (UVB +/- Tar) 
Photochemotherapy (PUV A) 
Methotrexate 
Retinoids 
Cyclosporin 

i 

redness occur in 10- 20% of patients 
but can be mitigated by emollients or 
topical steroids. Adjunctive use with 
mid- or high-potency steroids or 
calcipotriene may enhance the efficacy 
of tazarotene treatment. 16 There are 
reports of a treatment response remain
ing up to 3 months after active treat
ment with tazarotene has been 
discontinued.17 The drug was approved 
in the US and many European 
countries in 1997- 1998. 

Phototherapy and 
systemic treatments for 
moderate to severe 
psonas1s 

Indications for more aggressive treat
ment include the involvement of large 
areas (more than 20% of the body 
surface) where topical treatment is 
impractical, a poor response to topical 
therapy, or psoriasis that is psycho
logically limiting or occupationally 
disabling. The choices are photother
apy, systemic drug therapy or a combi
nation of these modalities (Table 5.2). 
All these modalities have potential 
toxicity, and the benefit/risk ratio of 
each must be periodically evaluated to 
avoid excessive toxicity. 

Phototherapy (UVB radiation) 

UVB radiation utilizes wavelengths of 
280 to 320 nm and, in combination 
with coal tar preparations (the Goeck
erman regimen), is the safest option for 
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people with moderate-to-severe disease 
as the risks are limited to a very small 
increase in skin cancer induction. 

Crude coal tar 1 % in a hydrophilic 
ointment is applied for 2-10 hours then 
washed off prior to UVB treatments 
which are given up to two times each 
day. If the tar is not washed off, it can 
act as a UVB blocker. This treatment 
leads to substantial improvement in 
psoriasis in at least 80% of patients.1s 
Approximately 30 treatments are 
needed to obtain a reasonable response. 
Intensive treatment with UVB photo
therapy and coal tar in an inpatient 
setting is rapidly effective within 2 to 3 
weeks. Remission can be maintained by 
intermittent UVB phototherapy. 
Outpatient treatment is also effective 
although generally less rapid. UVB 
phototherapy without coal tar is used 
regularly only in patients with guttate 
psoriasis but in this situation it can 
achieve a rapid response. 

Recently, several UVB phototherapy 
variations have been studied including 
narrow-band UVB (311 nm)I9 and 
individual psoriasis plaque irradiation 
with a 308 nm excimer laser.20 It has 
been proposed that these modifications 
may make this modality even safer by 
limiting UV exposure. However, the 
efficacy of these modalities remains to 
be proven. 

Photochemotherapy (PU~) 

The second form of UV therapy, 
photochemotherapy, combines methox
salen, a photosensitizing drug, with 

UV A phototherapy in the range of 
320-400 nm.21 Methoxsalen is adminis
tered 1-2 hours prior to light exposure 
in a dosage of 0.4-0.6 mg/kg body 
weight. The dosage of UV A is deter
mined by the patient's skin type. Peak 
erythema occurs at approximately 48 
hours post-treatment and thus treat
ments may be repeated up to two or 
three times weekly (more frequent 
treatments would increase the risk of 
burning). The mechanisms of action of 
PUV A have not been definitively eluci
dated but theories include: (a) a 
suppressive action on cell-mediated 
immune responses in the skin and (b) 
the intercalation of methoxsalen into 
DNA, resulting in crosslinks that inter
fere with DNA synthesis and block cell 
proliferation. 21,22 

PUV A is a highly effective treatment, 
which provides resolution of skin lesions 
after 20 to 30 treatments in over 85% of 
patients.19,23 Maintenance can often be 
achieved with treatment as little as once 
every 2 to 4 weeks, which can be tapered 
to eventual discontinuation of treat
ment. The duration of remission ranges 
from 6 to 12 months. Topical or bath 
applications of methoxsalen have been 
utilized, but there is an increased risk of 
skin burning. 

PUVA patients may report nausea, 
burning, and pruritus. Long-term risks 
include an increase in skin cancer 
and photodamage. The frequency of 
squamous cell carcinomas of the skin is 
increased in PUV A patients, most 
significandy after 160 treatments. 
There is an increased risk of genital 
cancer if this area is not shielded. A 
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small incidence of melanomas was 
found in a population of patients 
treated with PUVA for over 20 years.24 

This finding raises a concern about the 
amount of PUV A patients can safely 
receive and the importance of following 
these patients carefully. Benign and 
premalignant keratoses, irregular pig
mentation and wrinkling can also be 
induced with intensive PUVA therapy. 

If treatment is limited to less than 
160 treatments, the risk of skin cancer 
or photodamage is limited and the 
therapeutic index of this treatment is 
high.25 PUVA can be combined with an 
oral retinoid to minimize radiation 
exposure but it is uncertain whether 
this decreases the incidence of photo
damage or skin cancers. 

Methotrexate 

Methotrexate is a folic acid antagonist 
and the gold standard for effective 
therapy of patients with moderate-to
severe psoriasis. Methotrexate may be 
the next choice in severe psoriatics if 
phototherapy or PU V A is discontinued 
because of long-term usage, intolerable 
side-effects, a limited response or 
inconvenience. Methotrexate blocks 
DNA synthesis resulting in the inhibi
tion of cell proliferation in rapidly 
dividing tissues such as the hyper
proliferative psoriatic epidermis and 
normal gastrointestinal and germina
tive epithelium.26 It is also thought to 
have an immunosuppressive effect on 
mononuclear cells in the skin, blood, 
and lymphatic tissues.27 

Methotrexate 1s most commonly 
administered orally in three doses 
(usually 2.5 to 5 mg each) at 12-hour 
intervals.ZS This regimen is repeated 
once weekly and can inhibit the repli
cation of hyperproliferative cells with 
minimal side-effects. This dosing 
regimen is preferred by 70% of derma
tologists. 29 An alternative is an oral or 
parenteral dose of methotrexate given 
once weekly. For this regimen, the 
usual dosage in a 70 kg adult is 10 to 25 
mg/week. 

The guidelines for methotrexate use 
were updated in 1998.30 Patients must 
have normal renal function, blood cell 
counts, and liver function. Since 85% 
of methotrexate is excreted through the 
kidneys, patients with poor renal 
function may have sustained increases 
in plasma drug concentrations resulting 
in side-effects similar to a drug over
dose, including cutaneous or gastroin
testinal erosions and leukopenia. 

The development of hepatic fibrosis 
or cirrhosis is the major long-term 
side-effect of methotrexate and thus 
this medication should not be used in 
patients with a history of abnormal 
liver function or excessive alcohol in
take. In studies of psoriatic patients 
with a cumulative methotrexate dose of 
1.5 g or less, approximately 3% 
develop cirrhosis. The proportion 
increases to 20 to 25% among patients 
who have received 4 g or more of 
methotrexate.30 We believe that 
methotrexate-related liver disease 
occurs less frequently than previously 
reported, possibly because of improved 
patient selection and the use of rotation 
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of additional therapies for extensive 
psoriasis. 

Standard tests of liver function and 
imaging procedures do not reliably 
identify cirrhosis. However, liver 
function tests should be done initially 
and at intervals of 2-3 months, as they 
are relatively inexpensive and may be 
helpful. The 1998 methotrexate guide
lines30 recommend that if there are no 
hepatic risk factors prior to therapy, a 
liver biopsy should be performed 
indefinitely after each 1.5 g of cumula
tive drug use. If liver risk factors are 
present when starting therapy, a liver 
biopsy should be done at or soon after 
the start of therapy. If fibrosis is found, 
the drug should be stopped even 
though methotrexate-related cirrhosis 
is of low aggressiveness and may not 
progress with continued treatment.3I 
The drug can be re-started in the 
future with careful observation. Drug 
dosage should be constantly titrated so 
that the smallest effective amount is 
used, and the goal of improvement 
should not be complete clearance of 
skin lesions as this may require aggres
sive and thus, risky dosing. 

Retinoids 

Retinoids alone have limited effective
ness in psoriatic patients except in 
specialized cases. Only half of patients 
with extensive plaque psoriasis will 
achieve a 7 5% reduction in skin 
lesional area with the use of retinoids.32 

Acitretin, which recently replaced the 
almost identical etretinate, is most 

useful in patients with erythrodermic 
and acral localized psoriasis and in 
HIV-positive patients in whom UV 
therapy may increase T-cell suppres
sion or virus activation. For general
ized pustular psoriasis, both acitretin 
and isotretinoin ( a better choice in 
women with child-bearing potential 
because of a shorter half-life) can 
produce rapid improvement and are 
extremely valuable treatment options.33 

The mechanism for psoriatic 
improvement with retinoids may 
derive from their ability to stimulate 
epithelial differentiation. Retinoids 
activate and repress genomic function 
resulting in altered protein expression, 
which in turn affects clinical disease. 
Further, they replete the diminished 
number of Langerhans cells in psoriatic 
lesions and increase delayed hypersen
sitivity. 

Acitretin should be started at a low 
dose (i.e. 0.3 to 0.4 mg/kg per day) to 
m1mm1ze flares and side-effects.34 

If required, this can be gradually 
increased. Acitretin therapy may be 
associated with many side-effects 
including skin dryness and erythema. 
Liver function tests and triglyceride 
levels may become elevated with treat
ment and thus should be checked prior 
to therapy and then at intervals of 1-2 
months. 

Because these drugs are teratogenic, 
pregnancy must be avoided during 
treatment and for at least 3 years 
following cessation of treatment. 
Acitretin is a clinically active metabo
lite of etretinate and in combination 
with alcohol, is converted back to 
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etretinate which has a longer elimina
tion half-life35 and prolonged terato
genic potential. Thus, alcohol must not 
be consumed by patients on acitretin 
during treatment or for 2 months 
following discontinuation of treatment. 

After 1 to 2 years of systemic 
retinoid therapy in high dosage, skele
tal abnormalities, including ligamen
tous ossification and periosteal new 
bone formation, may occur in some 
patients.36 Acitretin can be combined 
with PUV A to limit the dosage and 
thus the side-effects of both these 
therapeutic options. 

Cyclosporin 

Cyclosporin is a relatively new treatment 
for extensive psoriasis and may be used 
in patients refractory to all other treat
ments.37 Cyclosporin blocks production 
of a calcineurin-dependent factor essen
tial for transcription of the interleukin-2 
gene which in turn blocks the prolifera
tion of activated T-cells and the produc
tion of their cytokines3s,39 thought to 
induce the psoriatic phenotype. 

About 90% of patients respond to 
low doses of cyclosporin ( Sandimmune 
or Neoral, 2 to 5 mg/kg per day, de
pending on which preparation is used) 
within I to 3 months. Once optimal 
improvement is reached, maintenance 
therapy is usually required although 
lower doses may be utilized.4° It is 
recommended that cyclosporin should 
be given for no more than I year. Most 
patients relapse in 2 to 4 months if the 
dosage is decreased too low. 

Cyclosporin may find great value in 
the initial treatment of acute, severe 
disease minimizing the need for hospi
talization. 4 I However, it may be asso
ciated with significant side-effects 
including hypertension and potentially 
irreversible impairment of renal func
tion. Because cyclosporin is an immuno
suppressive agent, there is an unproven 
possibility of an increased risk of cancer. 
Thus, it is wise to avoid combining 
cyclosporin treatment with photother
apy or other potentially mutagenic treat
ments. In the author's opinion, it will be 
important to find ways to rotate patients 
from cyclosporin after a few months to 
safe long-term treatments such as 
methotrexate or PUV A. 

Systemic corticosteroids 

Oral corticosteroid therapy is effective, 
but is associated with many side
effects. Psoriasis may worsen signifi
cantly after corticosteroid therapy is 
stopped, and occasionally a severe, 
treatment-resistant pustular form may 
develop. This treatment should be 
reserved for acutely ill patients with 
erythrodermic psoriasis and should be 
given for only a short period. 

Therapeutic strategies 

Several variables must be considered 
when selecting therapy for a patient 
with moderate-to-severe psonas1s 
including the patient's health and need 
for aggressive therapy, the patient's 



Update on drugs used in the treatment of psoriasis 67 

response to previous treatment, the 
therapeutic options available to the 
physician, and the patient's preferences. 
All treatments have side-effects, which 
must be suited to the patient, and 
certain variants of psoriasis require 
specialized treatment. The best strategy 
for long-term safety in treating psoriasis 
may be to rotate therapeutic regimens 
periodically before toxicity from any one 
modality becomes evident.42 

Future treatments 

Recent research has revealed a likely 
etiologic role for T cells in psoriasis 
and thus immunotherapy has been of 
interest. Anti-CD4 monoclonal anti
bodies have been used with limited 
success to treat a small number of 
patients and many immunomodulating 
drugs are being tested. 43,44 Attempts to 
identify the gene alterations responsi
ble for psoriasis may soon be successful 
and gene therapy may be available m 
the future . 
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