
dosage of 5 mg/kg initially at week 0, week 2, week 6
(induction phase) and then every 8 weeks (maintenance
phase)7,8. Efficacy of infliximab has been demonstrated
in patients with psoriasis in randomized, placebo con-
trolled Phase II trials. Results of an international multi-
center, randomized, placebo controlled Phase III trial of
adult patients with plaque psoriasis treated with inflix-
imab 5 mg/kg were recently reported. The percentage of
patients who achieved a response rate of 75% improve-
ment in the Psoriasis Area and Severity Index 75
(PASI75) was 80.4% in the infliximab treated group at
week 10 and was sustained through week 24. The safety
profile for infliximab during this extended treatment
Phase III trial appears to be comparable to those
observed during earlier studies. The incidence of adverse
events and serious adverse events in infliximab-treated
patients was slightly elevated through the first 24 weeks
of treatment (e.g., sepsis, elevations in aminotransferases,
infections)9,10.
In a randomized comparison, continuous (every 8

weeks) versus intermittent (as needed) infliximab mainte-
nance regimens for treatment of moderate to severe pso-
riasis demonstrated that, through week 50, response was
best in the continuous infliximab therapy group10.
It was also demonstrated that therapy with infliximab

at the dose of 5 mg/kg significantly improved the signs
and symptoms of arthritis, dactylitis, and enthesitis in
patients with active PsA that had been resistant to disease
modifying antirheumatic drugs. Results from the
Infliximab Multinational Psoriatic Arthritis Controlled
Trial (IMPACT) showed that a continuous infliximab
treatment led to sustained benefit through 50 weeks with
a favorable benefit-to-risk ratio11.
Infliximab has been associated with several adverse

events. Infusion reactions, reported in 19% of patients in
clinical trials, usually consists of fever or chills, chest
pain, hypotension, hypertension, and dyspnea.
Neutralizing antibodies are formed, and patients can
develop a serum sickness reaction days after drug admin-
istration. Multiple reports have indicated mild and seri-

Psoriasis is a common, chronic, relapsing, and disabling
inflammatory disease that has enormous physical, func-
tional, and psychosocial effects on patients’ quality of
life. Standard systemic therapies available for the treat-
ment of moderate to severe plaque psoriasis include
photochemotherapy, retinoids, cyclosporine, methotrexate,
and fumarates. The aim of a chronic treatment is to min-
imize disease-associated morbidity and disability, and to
reduce side effects and organ toxicity consequent to pro-
longed use of a single agent. A challenge in psoriasis
management is to use an adequate therapy early in the dis-
ease course and to achieve effective and safe maintenance
of remission by improving both skin and joint manifesta-
tions, as well as to prevent joint destruction and disabili-
ty1-7.
Recent advances in knowledge of the pathogenesis of

psoriasis have been fundamental to development of novel
targeted treatment options that may be effective, safer,
and well tolerated for longterm administration, thus
improving patient’s quality of life. In particular the iden-
tification of key cytokines and immune cells, e.g., tumor
necrosis factor (TNF–α) and T cells, revolutionized the
management of this chronic disease.
Biologics are agents designed to block specific molecular

steps in the pathogenesis of psoriasis, and include 2 main
groups: (1) agents targeting the cytokine TNF–α (e.g.,
etanercept, infliximab, adalimumab) and (2) agents target-
ing T cells or antigen presenting cells (efalizumab)1,7,8.
Infliximab, a chimeric monoclonal antibody that

binds membrane bound and soluble TNF–α, is the first
TNF–α blocker studied for the treatment of psoriasis. It
is administered as endovenous infusions generally at a

ABSTRACT. Psoriasis is a common chronic inflammatory skin disease that may lead to disability and significant effects
on patients’ quality of life. A challenge in psoriasis management is to use an effective therapy early in the dis-
ease course in order to achieve a safe and well tolerated maintenance of remission with an improvement of
both skin and joint manifestations. Recent advances in knowledge of the pathogenesis of psoriasis helped
develop targeted treatment options that may be effective and well tolerated over long periods of adminis-
tration, thus improving the patient’s quality of life. These novel “biologic” agents specifically target tumor
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ous infections during treatment with infliximab, in par-
ticular reactivation of latent tuberculosis (TB).
Etanercept is a TNF–α receptor recombinant fusion

protein, comprising domains of the 75-kDa human TNF
receptor and human IgG1; it competitively inhibits the
interaction of this cytokine with cell surface receptors
and binds soluble TNF, preventing its mediated cellular
responses and modulating the activity of other proin-
flammatory cytokines regulated by TNF. Etanercept is
self-administered as subcutaneous (SC) injections once
or twice weekly7,8. The efficacy and safety benefits of
etanercept after 12 and 24 weeks of therapy in patients
with moderate to severe chronic plaque psoriasis have
been demonstrated in Phase III clinical trials.
The recommended dosage is 25 mg administered SC

twice weekly for up to 24 weeks, although dosing at
50 mg twice weekly is also possible for the first 12 weeks,
followed by a dose reduction to 25 mg twice weekly or
50 mg once weekly. Moreover, on the basis of published
clinical data, European guidelines indicate that
non-responders should discontinue etanercept after 12
weeks and that retreatment is possible after discontinua-
tion.
A double-blind, randomized, placebo controlled

Phase III clinical study demonstrated the safety and effi-
cacy of 12 and 24 weeks of etanercept treatment. Results
showed that etanercept was well tolerated, and the
adverse events observed during the first 12 week placebo
controlled period were mild to moderate and the etaner-
cept and placebo groups showed no significant differ-
ences12,13.
Etanercept has been used safely over the past few

years. Injection-site reactions are the main adverse events
noted. There have been observations of demyelinating
disorders such as multiple sclerosis, allergic reactions, and
aplastic anemia. Etanercept possesses a good safety
profile in regard to risk of malignancy and infection.
There was no apparent temporal association between
the onset of clinical TB and introduction of etanercept
therapy. TNF antagonists might induce new onset heart
failure or exacerbate existing disease7,8.
A recent randomized, open-label study evaluated the

effectiveness and safety of continuous versus interrupted
etanercept therapy. All patients received uninterrupted
etanercept 50 mg twice weekly during the first 12 weeks,
followed by either continuous or interrupted 50 mg once
weekly in the next 12 weeks. At week 12, comparable high
proportions of responders were in the continuous (71.3%)
and interrupted (72%) groups. At week 24, the propor-
tion of responders was greater in the continuous group
(71% vs 59.5% of the interrupted group; p < 0.0001).
Both treatment groups were generally well tolerated14.
Adalimumab is a fully human anti-TNF–α mono-

clonal antibody administered as 40 mg SC once every

other week. It has been approved by the US Food and
Drug Administration for treatment of rheumatoid arthri-
tis and is currently being evaluated in Phase II and III
clinical studies for treatment of moderate to severe plaque
psoriasis and PsA. These trials showed impressive PASI
responses, with 53% of patients on 40 mg every other
week and 80% of patients on 40 mg weekly achieving a
75% reduction in the PASI. Adverse events reported were
similar to placebo (e.g., headache, injection site pain,
nausea, elevated tryglicerides). Adalimumab was found
to be effective for psoriasis refractory to other treatments
including infliximab and etanercept7,8,15-17.
Results of a double-blind, randomized, placebo

controlled study showed that patients with moderate to
severe active PsA and chronic plaque psoriasis treated
with adalimumab had significantly improved joint and
skin manifestations, inhibited structural changes on
radiographs, lessened disability due to joint damage, and
improved quality of life17.
The available in vitro and epidemiologic evidence for the

TNF inhibitors infliximab and etanercept shows that the
risk of development of active TB is higher with infliximab.
Further, a decrease of TNF–α activity is demonstrated to
be correlated with an increase of susceptibility to TB. The
reason that only some patients succumb to rapidly dis-
seminated infection is unknown, but may be related to the
extent of TNF blockade in different individuals.
Efalizumab is a humanized monoclonal antibody

against the CD11a molecule. CD11a and CD18 are sub-
units of leukocyte function associated antigen 1 (LFA-1),
a T cell surface molecule important in T cell activation,
T cell migration into skin, and cytotoxic T cell function.
This drug binds to CD11a on T cells blocking the interac-
tion between LFA-1 and intercellular adhesion molecule 1
(ICAM-1), its partner molecule for adhesion. The block-
ade is reversible and does not deplete T cells. The agent is
part of the group of biologics considered
T cell inhibitors. The currently available formulation of
efalizumab is delivered as a once-weekly SC injection18.
Multiple Phase III clinical trials have demonstrated the
efficacy, safety, and health-related quality of life benefits
of 12 weeks of efalizumab therapy (1 mg/kg/week) in
patients with moderate to severe chronic plaque psoriasis.
Efalizumab has shown a good safety profile, no oppor-
tunistic infections, and no clinical signs of immunosup-
pression, hepatotoxicity or nephrotoxicity associated with
its use. The Phase III trials showed no evidence of
T cell depletion or increased risk of end organ toxicity,
malignancy, or infection. Most common adverse events
associated with efalizumab therapy are acute flu-like symp-
toms observed primarily after the first 2 doses. Worsening
of psoriasis and psoriasis variants has been observed in 3%
of efalizumab patients during therapy and in 14% of
patients following abrupt discontinuation of efalizumab,
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respectively a generalized inflammatory reaction and a
rebound. Further, new onset or worsening arthritis has
been infrequently reported during clinical trials19,20.
While the 12-week, double-blind, placebo-controlled,

first-treatment CLEAR trial period demonstrated the
efficacy/safety of efalizumab in moderate-to-severe
plaque psoriasis including patients refractory or con-
traindicated for other systemic treatments, a further study
of Sterry, et al assessed the efficacy/safety during
open-label extended 24-week continuous treatment. In
all, 26.6% of patients treated with efalizumab who had <
75% PASI improvement at week-12 achieved PASI75
after extended treatment; 47.5% of patients who had > 50
and < 75 PASI improvement at week-12 achieved PASI75
in extended treatment; among patients achieving PASI75
at week-12, median time of relapse was 58 days; and
retreatment after relapse led to an improvement of mean
PASI of 62.3% from baseline. Safety results were consis-
tent with other previous studies, and efficacy results
demonstrated additional benefit of continuing efalizum-
ab21,22. Early in 2009, efalizumab was withdrawn from the
market in Europe due to safety issues, following reports
of progressive multifocal leukoencephalopathy.
Biologic agents appear to offer an effective and safe

alternative to conventional systemic therapies for the
treatment of moderate-to-severe psoriasis. However,
these agents have potential limitations, which include the
expected high costs of treatment, lack of longterm
followup, and the selective nature of the patient popula-
tions treated.
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