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Abstract Psoriatic arthritis (PsA) is a destructive form of inflammatory arthritis that

occurs in about one-third of patients with psoriasis. The pathogenesis of PsA
includes genetic and immunological factors. A review of the currently available
therapies reveals that traditional disease-modifying medications have provided
only marginal relief from joint inflammation in patients with PsA, and have not
been successful in controlling the disease and preventing joint damage. On the
basis of current understanding of the pathogenesis of joint destruction in PsA,
several new medications have been introduced, including anti-tumour necrosis
factor (TNF) agents and agents that interfere with T-cell function. Most of these
medications have been found to be effective in both psoriasis and PsA. Recent
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randomised controlled trials suggest that at least anti-TNF agents may help
prevent progression of joint destruction.

Psoriatic arthritis (PsA) is an inflammatory
arthritis associated with psoriasis, usually seronega-
tive for rheumatoid factor.['! PsA was identified as a
unique form of arthritis distinguished from rheuma-
toid arthritis by the absence of rheumatoid factor,
the presence of asymmetric distribution, distal joint
involvement, dactylitis, enthesitis and spondy-
loarthritis. There is currently no widely accepted
validated classification for PsA; however, an inter-
national effort is under way to address this issue.
The exact prevalence of PsA is unknown and esti-
mates have varied from 0.04% to 1.2%."! The prev-
alence of PsA among patients with psoriasis has
varied from 6% to 42%. Recent studies suggest that
some 30% of patients with psoriasis develop PsA.F!
If the prevalence of psoriasis is 1-3% of the popula-
tion, the prevalence of PsA may be as low as 0.3%
or as high as 1%.

PsA includes both peripheral joint and axial in-
volvement. While the peripheral arthritis may affect
any joint, it commonly affects the distal interpha-
langeal joints. Generally, the arthritis tends to be
asymmetric, in a ‘ray’ distribution, affecting all
joints of one digit, as opposed to all joints of the
same level at both hands, which is common in
rheumatoid arthritis. There is often a reddish-bluish
discoloration over the affected joint. Dactylitis, or
‘sausage digit’, occurs in 48% of patients and is
associated with radiological changes.”*! Enthesitis,
often at the Achilles tendon or plantar fascia inser-
tion into the calcaneous, is also common in PsA.
Both sacroiliitis and spondylitis occur in about 40%
of patients, but are less severe than in ankylosing
spondylitis, as the sacroiliitis tends to be less painful
clinically and less severe radiologically, and the
spinal involvement tends to skip vertebral bodies
and be asymmetric.P!

Over the past 2 decades it has become clear that
PsA may be severe and progressive.[8] More active
disease at presentation, and the number of inflamed
joints at each visit, as well as the degree of damage

© 2005 Adis Data Information BV. All rights reserved.

at each visit, predict future clinical damage in pa-
tients with PsA.”) Reduced quality of life and func-
tional disability similar to that in patients with rheu-
matoid arthritis have been documented in PsA .11
Traditional therapies have not provided adequate
control and prevention of damage in these patients.
Moreover, patients with PsA are at an increased risk
of death compared with the general population, with
a standard mortality ratio of 1.62.'21 Mortality risk
is related to disease severity, measured by the num-
ber of damaged joints and a high erythrocyte sedi-
mentation rate (ESR) at presentation to the clinic.[!?!
Thus, it is important to make the diagnosis early and
treat aggressively to prevent these untoward out-
comes in patients with PsA.

A MEDLINE search for therapies in PsA was
carried out with emphasis on randomised controlled
trials where available. In addition, the American
College of Rheumatology (ACR) and the European
League of Associations of Rheumatology (EULAR)
websites were searched to identify trials presented at
recent meetings. Websites of companies known to
have carried out recent randomised controlled trials
in PsA were also searched. This review concentrates
on the therapeutic options for patients with PSA with
emphasis on evidence from randomised controlled
trials. In order to understand the reasons for the
choice of therapy in PsA, the pathogenesis of the
disease is briefly reviewed.

1. Pathogenesis of Psoriatic
Arthritis (PsA)

Neither the aetiology nor the pathogenesis of PsA
has been fully elucidated. Genetic factors clearly
play an important role, as evidenced by family in-
vestigations showing familial aggregation,['* asso-
ciation studies showing a role for the HLA region on
the short arm of chromosome 6,316 and genome
scans which have identified several genes in
psoriasis and PsA.['78 Since we cannot change the
genetic makeup of the patients, this information has
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not yet been helpful in designing new therapies for
PsA. However, genes at the HLA region may be
relevant to disease expression in PsA, since the
presence of HLA-B27 with HLA-DR7, the presence
of HLA-B39, and the presence of HLA-DQw?3 in the
absence of HLA-DR7 were associated with progres-
sion of clinical damage, whereas HLA-B22 was
protective of damage in a large cohort of patients
with PsA followed prospectively.!'”) Environmental
factors such as infection and trauma may also be
relevant to the development of PsA.[!l However, we
cannot modify the environmental encounters of our
patients either.

On the other hand, we may be able to interfere
with some of the immunological factors thought to
contribute to the development and perpetuation of
PsA. In particular, the role of T cells and their
cytokines in the development of joint destruction in
PsA has targeted those elements in the development
of new therapeutic modalities for PsA. The patholo-
gy of skin and joint lesions in PSA is that of an
inflammatory reaction, and there is evidence for
autoimmunity as well, perhaps mediated by comple-
ment activation.?”) The inflammatory nature of the
joint lesions in PsA is demonstrated by synovial
lining cell hyperplasia and mononuclear cell infiltra-
tion.”!! The presence of higher amounts of T helper-
1 (Tnl) cytokines (tumour necrosis factor [TNF]-a,
interleukin [IL]-1P and IL-10) in samples from PsA
patients than from patients with rheumatoid arthritis
suggests that these two disorders may result from a
different underlying mechanism.??! Fibroblasts
from the skin and synovia of patients with PsA have
increased proliferative activity and the capability to
secrete increased amounts of IL-1, I[L-6 and platelet-
derived growth factors.?»?4 PsA is characterised by
severe joint destruction that is manifested in some
joints with bone resorption, resulting in the pencil-
in-cup change, which leads to clinically flail joints,
and in other joints with ankylosis, which leads to
clinically fused joints. While the exact mechanisms
leading to these outcomes are not clear, T cells,
macrophages and their products, cytokines and
chemokines are likely to play an important role. T
cells, particularly CD8+ cells, are thought to play an
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important role in the pathogenesis of both the skin
and joint manifestations of PsA.[?%23-27] These acti-
vated T cells contribute to the enhanced production
of cytokines noted both in the synovial fluid and
synovial cultures from patients with PsA.[?% These
cytokines, including IL-1f, IL-2, IL-10, interferon
(IFN)-y and TNFo., induce proliferation and activa-
tion of synovial and epidermal fibroblasts, leading
to the fibrosis reported in patients with long-stand-
ing PsA.12324 The pro-inflammatory cytokines IL-1
and TNFa are not only regulators of the inflam-
matory response, but also play an important role in
bone metabolism; enhancing osteoclastogenesis via
upregulation of osteoprotegerin ligand (OPGL),*% a
new member of the TNF receptor family of mole-
cules, expressed by activated T cells.??3% A recent
study shows that erosive disease in PsA is associated
with increased osteoclast precursors in the peripher-
al circulation.*'! Monocytes also appear to play an
important role in the pathogenesis of PsA.1*? Mono-
cytes are responsible for the production of metal-
loproteinases (MMPs), which are thought to mediate
cartilage erosion in inflammatory arthritis. MMPs
are regulated by IL-1 and TNFo.31 MMP-2, MMP-
9 and their regulators membrane type (MT)-MMPs
and tissue inhibitors of MMPs (TIMPs), as well as
MMP-1 and MMP-3, were demonstrated in synovial
tissue and lesional and nonlesional skin from pa-
tients with PsA.B34331 In particular, there may be a
role for MMP-3, which activates other MMPs.13¢!
Recently, serum MMP-1 and TIMP-1 levels were
found to be increased in patients with polyarticular
PsA compared with controls.?”l Many of these mol-
ecules may be targets for therapeutic intervention in
PsA. Whether the same mechanisms operate in both
the peripheral joints and spondylitis remains un-
clear.

2. Management of PsA

The management of PsA requires attention to
both skin and joint manifestations, despite the lack
of correlation in onset and severity between the two
aspects of the disease.*® Generally, one attempts to
identify treatment modalities that address both skin
and joint disease. If the major issue for a patient with
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PsA is the skin manifestations, those should be
treated primarily, usually by a dermatologist, and
the joint manifestations, if mild, can be managed
with NSAIDs. However, it should be noted that
NSAIDs do not modify the course of the disease, nor
do they prevent development or progression of ero-
sions. Thus, if there is already erosive disease, pa-
tients should be treated aggressively with disease-
modifying antirheumatic drugs (DMARD:s). Since
ideally patients would be treated before erosive dis-
ease is present, and treatment should prevent the
development of erosions, it is important for patients
with psoriasis and joint complaints to consult a
rheumatologist, who should manage their joint dis-
ease. To determine whether a patient has erosive
disease, radiographs of the appropriate areas must
be taken at baseline. Similarly, it is recommended
that patients who present with joint disease but have
suspected psoriasis consult a dermatologist, who
should supervise their skin treatment. Ideally, the
dermatologist and rheumatologist would work as a
team to supervise all aspects of the patient’s disease.

2.1 Assessment of Clinical Response

A major issue in the assessment of drug therapy
in PsA has been the lack of standardised validated
instruments to assess clinical response. Two meth-
ods to assess actively inflamed joints have been used
in PsA: the ACR joint count and the Ritchie in-
dex.® The ACR joint count has been proven relia-
ble in PsA, but it has been suggested that each drug
trial should include a training session for partici-
pants.*%411 On the basis of these joint counts, three
sets of criteria for response have been devised. The
ACR response criteria and the EULAR response
criteria have been developed specifically for rheu-
matoid arthritis, and the Psoriatic Arthritis Response
Criteria (PSARC) were developed specifically for
PsA.3% The ACR20 response criteria include tender
joint count and swollen joint count, both of which
must demonstrate at least a 20% reduction by the
end of a trial, and in addition a 20% reduction in at
least three of the following five items: patient global
assessment, patient pain assessment, physician glob-
al assessment (all using a visual analogue scale),
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patient assessment of disability (such as the Health
Assessment Questionnaire [HAQ]), and an acute
phase reactant (ESR or C-reactive protein [CRP]).
There is concern about the use of inflammatory
markers such as ESR or CRP, which may be elevat-
ed in only 50% of patients with PsA, as well as with
the HAQ scores, which may not be as elevated in
patients with PsA.[*?1 The Disease Activity Index
(DAS) is a mathematical formula which is calculat-
ed from an assessment of the Ritchie articular index,
swollen joint count, ESR, general health status and
pain visual analogue scale. Based on the DAS, EU-
LAR response criteria have been identified. While
these criteria have not been validated in PsA, they
have been used in recent randomised controlled
trials in this disease. To date, there are no criteria for
the assessment of the spondylitis in PsA.

2.2 Traditional Therapy

Traditional therapy for PsA includes NSAIDs
and DMARDs. NSAIDs control pain and may work
for mild inflammation in patients with PsA. It
should be noted that some NSAIDs have been impli-
cated in worsening the skin lesions in patients with
PsA.*1 However, NSAIDs have not been shown to
retard progression of joint disease and therefore are
considered symptomatic therapy only. When the
inflammation persists despite NSAIDs, DMARDs
should be used.

Medications that work for both skin and joint
manifestations include methotrexate and ciclosporin
(cyclosporin). The retinoic acid analogue etretinate
and psoralen with UVA light (PUVA) work for the
skin and may also control joint manifestations,
whereas sulfasalazine and azathioprine may work
for both skin and joint manifestations. Aside from
methotrexate, which was initially used successfully
for the treatment of psoriasis and PsA, and then used
in rheumatoid arthritis, the other DMARDSs used in
PsA were initially used in rheumatoid arthritis and
subsequently tried in PsA. These medications were
not used specifically because of known indication
related to the pathogenesis of the disease. Both
because PsA was thought to be mild and rare and
because of the fact that there were no classification
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Table I. Summary of studies with methotrexate and ciclosporin (cyclosporin) in psoriatic arthritis
Medication/study type No. of pts  Results Comments
Methotrexate/RCT!*4 21 Decreased joint count and ESR at 3wk Intravenous every 10d, 3/21
pts died
Methotrexate/RCT! 5! 37 Only physician global assessment demonstrated response Study underpowered
Methotrexate/retrospectivel*®l 59 Marked improvement in 37%, modest improvement in 35% Uncontrolled study
at 3y
Methotrexate/retrospective*’l 40 Excellent response in 37%, modest response in 59% at Uncontrolled study
54mo
Methotrexate/NCCI#el 38 No benefit over control group in joint count or damage Small number of pts
progression
Ciclosporin, sulfasalazine, 99 Improvement in pain in ciclosporin-treated pts compared No improvement shown with
standard care/3-arm RCTH9 with other 2 arms outcome measures chosen
Ciclosporin, methotrexate/ 35 Both arms improved, both skin and joint manifestations More pts withdrew from
2-arm RCTS0 ciclosporin

ESR = erythrocyte sedimentation rate; NCC = nested case control; pts = patients; RCT = randomised controlled trial.

or diagnostic criteria, there have been few double-
blind, randomised controlled trials with these medi-
cations in PsA.

2.2.1 Methotrexate

Methotrexate has been used as the standard of
practice for the treatment of PsA for some time. It is
thought to have a very good efficacy : toxicity ratio
based on its use in rheumatoid arthritis and has a
relatively rapid mode of action. However, there are
only two randomised controlled trials of its use in
PsA (table I). The initial study, in 1964, included 21
patients and used parenteral methotrexate 1-3mg
intravenously every 10 days.[** The study revealed
that the drug reduced the tender and swollen joint
count as well as ESR compared with placebo. How-
ever, one patient developed bone marrow aplasia,
one patient died during an episode of haematemesis
and a third patient died of cerebral thrombosis 1
month after study completion.**! Another randomis-
ed controlled trial included 35 patients with PsA,
used oral administration of 7.5-15 mg/week and
demonstrated very modest results only in physician
global assessment.*31 All patients completed the
12-week trial, and the adverse effects were mild and
did not necessitate withdrawal. Not only was it a
small study that was underpowered to demonstrate
effect (they needed twice the number of patients),
but the dosage of methotrexate used was much less
than the currently used dosages of 15-25 mg/week.
Despite the fact that the randomised controlled trials
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did not show marked efficacy, methotrexate has
been used extensively.

A few uncontrolled case series suggest that it is
efficacious. In a series of 59 patients treated with
oral methotrexate 15 mg/week over 3 years, 37% of
the PsA patients showed marked reduction in the
signs of inflammation and an additional 35% had
modest improvement.*®)  Another uncontrolled
study of 40 patients given oral methotrexate at an
average dose of 11 mg/week for an average of 34
weeks revealed excellent response in 37% of pa-
tients and a good response (50% reduction in joint
count and no more than four actively inflamed joints
remaining) in an additional 58% of patients.[*”!
However, a nested case-control study of 38 patients
revealed that methotrexate at an average dosage of
11 mg/week did not prevent radiological progres-
sion over 2 years in patients with PsA treated after
an average disease duration of 9 years.*¥! Since it
has become customary to administer methotrexate
parenterally if dosages higher than 17.5-20 mg/
week are required, the dose and mode of administra-
tion used by most rheumatologists today have not
been systematically examined for efficacy in PsA.
Despite the lack of randomised controlled trials,
methotrexate has been the cornerstone of therapy for
PsA in clinical practice.

2.2.2 Ciclosporin (Cyclosporin)

Ciclosporin has been shown to be effective in
controlling psoriasis.’!!  Although there are no
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randomised controlled trials comparing ciclosporin
against placebo, there are two published controlled
trials comparing ciclosporin with other medications
in PsA (table I).

A multicentre Italian controlled trial of 99 pa-
tients compared ciclosporin 3-5 mg/kg/day (added
to standard therapy), sulfasalazine 2 g/day (added to
standard therapy) and standard therapy alone (in-
cluding NSAIDs and low-dose prednisone). ") Al-
though their primary outcomes were the ACR re-
sponse criteria for peripheral joint disease and the
Assessment of Ankylosing Spondylitis (ASAS)
group response criteria for spondylitis, the study
demonstrated significant benefit in pain reduction at
6 months only in the ciclosporin group compared
with both the sulfasalazine and standard therapy
groups. Individual components of the ACR response
criteria also favoured ciclosporin compared with the
standard therapy group. However, more patients
discontinued ciclosporin because of adverse effects.

Another trial that included 35 patients randomis-
ed to either ciclosporin or methotrexate revealed
both to be effective at 6 and 12 months in terms of
joint tenderness and swelling, Ritchie index, dura-
tion of morning stiffness, physician and patient
global assessment, and the Psoriasis Area Severity
Index (PASI) score.’% Methotrexate was associated
with liver toxicity but more patients were withdrawn
from the ciclosporin arm because of toxicity. Thus,
while ciclosporin works well for both skin and joint
manifestations of PsA, it is rather toxic and is not
well tolerated.

Table Il. Summary of studies with sulfasalazine in psoriatic arthritis

2.2.3 Retinoic Acid Derivatives and Psoralen
with UVA

Retinoic acid derivatives and PUVA have been
reported to be effective in the treatment of severe
psoriasis. They were reported in the 1980s to be
effective in PsA. One randomised controlled trial
comparing 20 patients randomised to etretinate and
20 randomised to ibuprofen revealed that more pa-
tients remained in the etretinate group and demon-
strated clinical improvement with the drug.’? The
investigators suggested that the skin improvement
contributed to patients continuing on the drug. Two
small uncontrolled trials were performed and
showed a reduction in joint counts and acute phase
reactants in patients treated with etretinate.33>%

There is one study using PUVA in PsA.5! This
study of 29 patients suggested that aggressive ther-
apy of psoriasis would improve PsA. However,
there have been no randomised controlled trials with
this therapy. Others have also tried extracorporeal
phototherapy as an approach to the treatment of
PsA.15!

2.2.4 Sulfasalazine

Sulfasalazine was initially developed for the
treatment of rheumatoid arthritis. Since the 1960s it
has been commonly used in Europe. As it also works
for inflammatory bowel disease, there was a rationa-
le for using it in the seronegative forms of arthritis.
There are five published randomised controlled tri-
als of sulfasalazine in PsA (table II). Although all
reported improvement in the sulfasalazine group
compared with the placebo group, this was modest
at best.

Three small trials were published in the early
1990s. A randomised controlled trial of 30 patients

Study type No. of pts Results Comments

RCT57 29 Improvement in pt global assessment Small study, many withdrawals
RCTI8! 30 Improvement in drug-treated pts 40% withdrawal rate

RCTBb9 24 Improvement in pt global assessment Small study

RCTI60! 117 Improvement in pt global assessment No other outcome measure improved
RCTI61 221 Improvement in PSARC (55% drug vs 45% placebo) Marginal improvement

NCCls2l 36 No difference between drug-treated pts and controls Only long-term study; shows no

disease-modifying effect

NCC = nested case control; PsARC = Psoriatic Arthritis Response Criteria; pt(s) = patient(s); RCT = randomised controlled trial.
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revealed improvement in the sulfasalazine-treated
group compared with placebo recipients at 24
weeks; however, there was a 40% withdrawal rate in
both the drug-treated and placebo groups.P” A simi-
lar observation was noted in a study of 29 patients
randomised to either sulfasalazine or placebo for 24
weeks.’8 There was no significant difference in
response at 12 weeks and at 24 weeks the response
was noted primarily in patient global assessment.
Another study of 24 patients randomised to either
sulfasalazine 2 g/day or placebo reported improve-
ment in patient and global assessment in the
sulfasalazine-treated patients compared with con-
trols.

In a larger study of 117 patients randomised to
sulfasalazine 2 g/day or placebo only pain was im-
proved at 6 months in the treatment arm.[®*! A mul-
ticentre study of 221 patients randomised to receive
sulfasalazine 2 g/day versus placebo demonstrated a
trend towards improvement and a modest increase
of responders among the sulfasalazine group (57.8%
vs 44.6% of placebo recipients) at 6 months.[5!1 The
investigators developed a new method to define
response in PsA for this trial. The Psoriatic Arthritis
Response Criteria (PSARC) were based on four
items: tender joint count (reduction by 30%), swol-
len joint count (reduction by 30%), patient global
assessment (reduction by one level) and physician
global assessment (reduction by one level). A re-
sponder was defined on the basis of improvement in
at least two of the four items, one of which had to be
a joint measure, and no worsening in any of the four.
The high placebo response determined by the
PsARC in this trial suggested either that the measure
was inappropriate or that the drug was not very
effective. None of the individual components of the
PsARC reached statistical significance when com-
paring sulfasalazine-treated patients with placebo
recipients.

Although sulfasalazine was reported to be well
tolerated in these trials, it did not appear to be a very
effective drug.

In a clinic setting, only 20 of 36 patients pre-
scribed sulfasalazine were able to tolerate the drug
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for more than 3 months. These patients were
matched with patients with similar disease duration,
activity and severity followed prospectively in the
same clinic. There was no difference in the reduc-
tion of actively inflamed joints at 6 and 12 months
between the two groups. Moreover, there was no
difference in the progression of erosive disease in
the two groups. Although the trial had a small sam-
ple size, it showed that sulfasalazine was not an
effective disease-modifying drug in PsA.[6%]

2.2.5 Azathioprine

There is only one randomised controlled trial of
azathioprine in PsA and it was reported in abstract
only.[%31 It showed improvement in the azathioprine-
treated compared with placebo-treated patients.
While several case series suggested that azathi-
oprine is effective in PsA, a nested case-control
study failed to show its effectiveness or its ability to
prevent disease progression.[%4!

2.3 Other Disease-Modifying
Antirheumatic Drugs

Other DMARDs used for the management of
PsA include antimalarials,[®3 gold™%%7) and penicil-
lamine. While dermatologists have been reluctant to
use antimalarials for fear of aggravating psoriasis,
this has not been demonstrated in large studies.
Intramuscular gold is more effective than oral gold
for PsA, but because one of the adverse effects is a
skin rash that may be confused with psoriasis, it has
not been a drug of choice. Moreover, it has a slow
mode of action and has not been shown to protect
patients from progression of joint damage.[8!
Penicillamine use has been limited because of its
adverse effects. A meta-analysis of DMARDs used
in PsA up to the year 2000 concluded that parenteral
methotrexate and sulfasalazine were the only drugs
that may have an effect in this disease.’® On the
basis of the published literature to that date, it is
clear either that the drugs available were not very
effective in PsA or that patients were treated too late
in the course of the disease to make a difference.

Drugs 2005; 65 (9)
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Table Ill. Summary of published recent controlled trials in psoriatic arthritis with newer therapies

Medication Route Inclusion criteria No. of pts Duration Primary Results (%)
(wk) outcome TRM placebo

Leflunomidel™! Oral RF-; 3 tender, 3 swollen joints 190 24 PsARC 59 29
Etanercept 2[71] SC 3 tender, 3 swollen joints; typical 60 12 PsARC 87 23
Etanercept 372 SC features 205 12 ACR20 59 15
Etanercept 372 SC RF—; 3 tender, 3 swollen joints 205 24 ACR20 50 13
Infliximabl73] v RF—; 5 tender, 5 swollen joints 101 16 ACR20 69 8
Infliximab(74] \% 88 52 ACR20 70 NA
Infliximab(7®! v RF—; 5 tender, 5 swollen joints 200 14 ACR20 58 11
Infliximabl7! \% 200 24 ACR20 54 14
Adalimumabl!7e] SC 3 swollen, 3 tender joints 313 24 ACR20 57 15

ACR20 = 20% reduction in American College of Rheumatology response criteria; IV = intravenous; NA = not applicable; PSARC = Psoriatic
Arthritis Response Criteria; pts = patients; RF— = rheumatoid factor negative; SC = subcutaneous; TRM = drug treatment.

2.4 Newer Therapies

Over the past 2 decades it has become clear that
PsA is a more serious disease and is probably more
common than previously thought. Those facts, to-
gether with the discovery of new modalities for the
treatment of rheumatoid arthritis, have paved the
way to newer therapies becoming available for pa-
tients with PsA. A major issue that arose as these
medications became available was the design of
clinical trials in PsA. Since there were no widely
accepted criteria for classification or diagnosis, each
study depended on its own definition. Thus, in some
studies only patients who were seronegative for
rheumatoid factor were included, whereas in others
seropositive patients were included, as long as they
had classic manifestations of PsA, such as dactylitis,
distal joint disease or sacroiliitis. This issue may be
resolved soon, as there is an international effort to
develop widely acceptable criteria for the classifica-
tion of PsA.

An international effort is under way, through the
Group for Research and Assessment of Psoriasis and
Psoriatic Arthritis (GRAPPA), to define domains
and instruments to be used in clinical trials in PsA.
However, until now investigators have had to use
the available measures in order to proceed with
therapeutic trials in PsA (table IIT).[4%]

2.4.1 Leflunomide

Leflunomide is considered a DMARD in rheu-
matoid arthritis.”” It inhibits de novo pyrimidine
synthesis and since activated lymphocytes require a
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large pyrimidine pool, leflunomide preferentially
inhibits T-cell activation and proliferation.”8l As
outlined in section 1, activated T cells play an im-
portant role in both skin and joint manifestations in
PsA; thus it makes sense to use this medication in
PsA. Several uncontrolled studies suggested its effi-
cacy in PsA.[7%-81]

A multicentre, double-blind, controlled trial of
leflunomide compared with placebo in PsA was
recently completed.”””! The study included 190 pa-
tients with at least three tender and three swollen
joints and at least 3% body surface involvement
with psoriasis. Patients were randomised to either
leflunomide (100 mg/day for 3 days followed by
20 mg/day) or placebo. The primary outcome mea-
sure was the PsARC, and secondary measures in-
cluded the ACR20 response (modified for PSA by
including the distal joints of the toes), PASI®?! and
target area response, and quality of life measured by
the HAQ®? and Dermatology Life Quality Index
(DLQI).®4 In 188 patients who actually started the
trial, the PSARC was significantly higher among
leflunomide- than placebo-treated patients (59% vs
29.7%; p<0.0001). Importantly, superiority of
leflunomide was demonstrated for each of the com-
ponents of the PSARC. The ACR20 response was
achieved by a higher number of leflunomide-treated
patients than placebo recipients (36% vs 20%;
p=0.014). However, it was noted that not all pa-
tients had the ACR score calculated because of
missing values at baseline. PASI scores also im-
proved more in leflunomide-treated patients than
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controls. Both the HAQ and the DLQI improved in
leflunomide-treated patients compared with placebo
recipients. Leflunomide led to more serious adverse
events than did placebo (13% vs 5%). Thus, leflu-
nomide offers an alternative treatment in patients
with PsA. Unfortunately, the study design did not
include pre- and post-therapy radiographs; there-
fore, it is not possible to derive information from
this study regarding the actual disease modification
ability of leflunomide in PsA.

2.4.2 Mycophenolate Mofetil

Mycophenolate mofetil is rapidly converted to
mycophenolic acid, a potent and reversible noncom-
petitive inhibitor of inosine monophosphate dehy-
drogenase. This enzyme is responsible for the con-
version of inosine monophosphate to guanosine
monophosphate, which is later converted to de-
oxyguanosine triphosphate (dGTP). Mycophenolic
acid causes a reduction of GTP and dGTP in lym-
phocytes but not neutrophils.!® Since lymphocytes
play an important role in the pathogenesis of
psoriasis and PsA, this drug may have a beneficial
effect in both skin and joint manifestations of PsA.
While there are no reported randomised controlled
trials using mycophenolate mofetil in PsA, there are
two reports suggesting that it may be efficacious in
PsA, although it is not clear whether it is actually
effective in psoriasis.3637]

2.4.3 Anti-Tumour Necrosis Factor Agents

TNF plays a pivotal role in both psoriasis and
PsA. As outlined in section 1, it is responsible for
the inflammatory changes noted in both the skin and
joint manifestations and is a factor in the activation
of other chemokines and cytokines which may lead
to cartilage and bone destruction. Thus, reduction in
TNF should lead to marked improvement in both
skin and joint manifestations and may prevent joint
destruction. Several anti-TNF agents have been de-
veloped in the past few years, and some have al-
ready been studied in PsA and provide evidence for
efficacy in PsA.

Etanercept
Etanercept, a recombinant human soluble TNF
receptor (TNFR), is a dimeric fusion protein consist-
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ing of the extracellular portion of the human p75
TNFR linked to the Fc portion of a type 1 human
IgG1. The primary action of etanercept is to bind
and inactivate soluble and cell-bound TNF and
lymphotoxin .88

A phase Il randomised controlled trial in PSA was
carried out in a single centre.”! Sixty PsA patients
were randomised either to etanercept 25mg or place-
bo subcutaneously twice a week, 30 in each study
arm. Within each group half the patients were also
receiving methotrexate. The PsARC was used as the
primary response criterion and the ACR20 was used
as a secondary outcome measure. The PASI score
(>75% improvement; PASI75) and target lesion
score were also used as secondary outcome mea-
sures. At 12 weeks 87% of the etanercept-treated
patients responded, compared with 23% of the
placebo-treated patients (p < 0.0001). All compo-
nents of PSARC demonstrated significant improve-
ment with etanercept compared with placebo. The
ACR20 response was achieved by 73% of
etanercept-treated patients compared with 13% of
the placebo recipients (p < 0.0001). Twenty-six
percent of etanercept recipients compared with none
of the placebo recipients achieved the skin response.
The only significant difference in adverse events
between the two groups was injection site reactions,
which were more common among the etanercept-
treated patients. An open-label, follow-up study re-
vealed improvement in the patients originally treat-
ed with placebo, although the magnitude of im-
provement was not the same as in the group original-
ly treated with etanercept.[®”!

A phase III multicentre trial confirmed the results
of the phase II trial. Of the 205 patients included,
101 were randomised to etanercept group and 104 to
placebo group.””! The primary outcome measure
was the ACR20, which was achieved by 59% of the
etanercept-treated patients compared with 15% of
those in the placebo arm (p < 0.001) at 12 weeks and
50% versus 13% at 24 weeks. The PSARC was used
as a secondary outcome measure and also showed a
significant difference between etanercept-treated
and placebo-treated patients (72% vs 31% at 12
weeks and 70% vs 24% at 6 months). This study
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further demonstrated significant responses in quality
of life. At 6 months the HAQ improved by 0.6 units
in the etanercept-treated patients compared with 0.1
units in those receiving placebo. The improvement
was sustained through 72 weeks, with each of the
domains of the HAQ showing similar changes
(0.5-0.8). Importantly, this etanercept study includ-
ed radiographic assessments. An evaluation of ra-
diographic progression in the hands that was only
based on a modification of the Sharp method to
include the distal interphalangeal joints revealed
that patients treated with etanercept had less pro-
gression of joint damage than those treated with
placebo.[”? This was despite the fact that the patients
randomised to etanercept had more damage at base-
line and would therefore be expected to accrue more
damage.””! While the magnitude of the difference is
small, and it remains to be seen whether this change
is clinically important, this is the first study to
demonstrate lack of progression following treatment
in PsA. The safety profile of etanercept in this study
was also quite good, showing differences only in
injection site reactions.

Infliximalb

Infliximab is a chimeric monoclonal antibody
that binds specifically to human TNF and is com-
posed of human constant and murine variable re-
gions.”! Infliximab is administered as an intrave-
nous infusion at 0, 2 and 6 weeks followed by
infusions every 8 weeks.

One randomised controlled trial, IMPACT (In-
fliximab Multinational Psoriatic Arthritis Controlled
Trial), demonstrated efficacy of infliximab in
PsA.7374 The trial included 102 patients with PsA,
seronegative for rheumatoid factor, with at least five
tender and five swollen joints and either an elevated
acute phase reactant (ESR or CRP) or morning
stiffness of more than 45 minutes. Patients were
randomised to infliximab 5 mg/kg/infusion (51 pa-
tients) or placebo (51 patients) for four infusions,
followed by an open-label trial of infliximab every 8
weeks to 12 months. Patients were allowed to stay
on their baseline DMARD. The primary outcome of
the randomised, double-blind portion of the study
was the ACR20, which was achieved by 69% of the
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infliximab-treated patients and only 8% of the place-
bo-treated patients (p < 0.0001) at 16 weeks. Secon-
dary outcome measures included the ACRS50
achieved by 49% and ACR70 achieved by 29% of
infliximab-treated patients compared with none of
the placebo recipients and the PSARC achieved by
76.5% of the infliximab-treated patients and 18% of
those receiving placebo (p <0.0001). Skin re-
sponses were measured in 21 patients randomised to
infliximab and 18 randomised to placebo who had a
baseline PASI score >2.5. The average improve-
ment in PASI was 80.7% in the infliximab recipi-
ents, compared with worsening by 35% in the place-
bo recipients. Sixty-seven percent of infliximab-
treated patients and none of the placebo recipients
achieved a >75% improvement in PASI score. Two
of the patients randomised to infliximab discontin-
ued the drug because of infection. The 1-year results
of the IMPACT based on 88 patients revealed that
among patients initially randomised to infliximab
the ACR20, 50 and 70 were 72%, 54% and 35%,
respectively, while among patients initially ran-
domised to placebo the ACR20, 50 and 70 responses
were achieved by 77%, 49% and 30%, respectively.
Skin improvement was maintained among patients
initially treated with infliximab and improved sig-
nificantly among those initially treated with place-
bo. Seven of the original 102 patients discontinued
infliximab because of adverse events including infu-
sion reactions, joint infection, tendon rupture, ele-
vated liver function tests, asthma attack and men-
ingioma. Six patients discontinued because of lack
of efficacy. This study clearly demonstrated the
efficacy of infliximab in PsA for both joint and skin
manifestations. The study further demonstrates that
infliximab is effective regardless of DMARD use by
the patient prior to its initiation. Assessment of
radiographs obtained in these patients before and
after therapy is currently under way.

The results of a second multinational trial
(IMPACT 2) were presented at the recent meeting of
the EULAR.! This study revealed an impressive
ACR20 response of 58% in the infliximab-treated
patients compared with only 11% in the placebo
recipients with 63% of the infliximab-treated pa-
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tients achieving PASI75 response compared with
2% of placebo-treated patients at 14 weeks. The
response was sustained at 24 weeks. Dactylitis and
enthesitis improved as well. The drug was well
tolerated.

Information derived from clinical experience in
patients not responsive to several DMARDs sug-
gests that while the drug may be effective, there are
significant adverse effects that must be anticipated
as this medication becomes more widely used.°!!
One problem with infliximab is the potential for the
development of human anti-chimeric antibodies
(HACA), which may develop in the course of ther-
apy and may lead to loss of effect, or may develop
rapidly in patients treated with the drug who discon-
tinued medication and restart after a period of time.

Onercept

Onercept is a recombinant, unmodified, fully
human soluble type I TNF receptor (p55), which
acts as an anti-TNF agent.

In a multicentre, double-blind, placebo-con-
trolled study of onercept in PsA, doses of 50 and
100mg were given subcutaneously three times a
week for a period of 12 weeks.[*? The study includ-
ed 126 patients divided between placebo (n =42),
onercept 50mg three times a week (n=42) and
onercept 100mg three times a week (n=42). At
baseline, patients were required to have a PASI of
>8, a body surface involvement of >5%, and at least
three actively inflamed joints. The primary articular
endpoint was the percentage of patients achieving a
PsARC response at the end of the 12-week treatment
period. After 12 weeks of treatment at 100mg, 86%
(36 of 42) of patients on onercept met the PSARC
primary endpoint compared with 45% (19 of 42)
taking placebo (p < 0.001). The secondary endpoint
of ACR20 was achieved by 67% (28 of 42) of
onercept-treated patients compared with 31% (13 of
42) taking placebo (p =0.001). Adverse effects for
onercept-treated patients were similar to those ob-
served in the placebo group. Injection site reactions
were more frequent in the onercept groups.
Onercept was generally well tolerated. The most
common adverse events (occurring in >5% of pa-
tients) in patients receiving onercept were compara-
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ble to those observed in the placebo group. Injection
site reactions were more frequent in the onercept-
treated group. Two serious adverse events (hy-
pokalaemia and angle closure glaucoma) were re-
ported at the 50mg dose. Rate of infections was
similar between the placebo and onercept groups.
The 100mg dose of onercept was more effective
than the 50mg dose. However, the placebo response
in this trial was higher than that noted in studies with
etanercept. Moreover, the need to have three injec-
tions a week makes this molecule less attractive to
patients.

The manufacturer of onercept recently an-
nounced the discontinuation of two phase III clinical
trial programmes following recommendations from
two separate, independent data and safety monitor-
ing boards. Investigators had recently reported that
two patients in a clinical trial of onercept in the
treatment of moderate-to-severe psoriasis, were di-
agnosed with sepsis, one of whom subsequently
died. Although sepsis is a recognised potential risk
for patients being treated with anti-TNF therapies,
the manufacturer decided that the overall risk/bene-
fit profile did not warrant continuation of the
study.[?>%3

Adalimumalb

Adalimumab is a humanised anti-TNFo anti-
body, which has now been approved for the treat-
ment of rheumatoid arthritis.” In addition to being
fully humanised, thus presumably avoiding the de-
velopment of HACA, adalimumab has the advan-
tage of being administered subcutaneously at 2-
weekly intervals. A preliminary study of adalimum-
ab showing its efficacy in psoriatic arthritis was
presented at the EULAR meeting in Berlin.[®! The
positive effect of adalimumab on skin psoriasis has
also been demonstrated.” The results of a phase I11
multicentre, randomised, double-blind controlled
trial of adalimumab in 313 patients with PsA were
presented at the ACR meeting in October 2004. Of
the 315 patients, 151 were randomised to
adalimumab 40mg every other week for 24 weeks
and 162 to placebo for the same period. The ACR20
response was the primary outcome and was
achieved by 57% of the adalimumab-treated patients
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but only 15% of the placebo recipients. ACR50 and
70 responses were achieved by 39% and 23% of
adalimumab-treated patients and 6% and 1% of the
placebo group, respectively. Sixty-nine patients
with >3% body surface area affected by psoriasis
were evaluated for the effect of the drug on the skin.
PASIS50 was achieved by 75%, PASI75 by 59% and
PASIO90 by 42% of the adalimumab-treated patients,
whereas in the placebo group the results were 12%,
1% and 0% for the PASIS50, 75 and 90, respectively.
The safety profile was similar to that seen in rheu-
matoid arthritis trials.[7®!

2.4.4 T-Cell-Directed Agents

T-cell activation is dependent on two events: one
is antigen presentation by antigen-presenting cells
through a major histocompatibility complex mole-
cule to the T-cell receptor; the other is receptor
ligand binding to form an immunological syn-
apse.”’l Receptor ligand binding provides attach-
ment of the antigen-presenting cell to the T cell,
such as the interaction between the cell surface
glycoprotein lymphocyte function-associated anti-
gen 1 (LFA-1) and its ligand intercellular adhesion
molecule-1 (ICAM-1). LFA-1/ICAM-1 interactions
are a prerequisite for full T-cell activation and pro-
mote migration of inflammatory cells into the epi-
dermis. This has led to the hypothesis that the
LFA-1/ICAM-1 pathway is an attractive target for
immunosuppression in diseases of unknown antigen
origin such as psoriasis.®® Other receptor ligand
binding leads to T-cell activation, such as the bind-
ing of the LFA-3 to the CD2 receptor on T cells.
These have provided targets for therapeutic inter-
ventions in psoriasis and more recently in PsA.

Efalizumab

LFA-1 consists of an o subunit (CD11a) and a B
subunit (CD18), and is expressed on various cell
types including lymphocytes. Efalizumab is a
humanised monoclonal IgGl antibody against
CDl1a. By binding to CD11a and inhibiting LFA-1/
ICAM-1 interactions, efalizumab inhibits binding of
T cells to vascular endothelial cells, inhibits T-cell
trafficking into the dermis and prevents activation of
T cells. The net effect is to reduce the release of
inflammatory cytokines in the skin, resulting in im-
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provement of psoriasis. Efalizumab has been proven
effective in psoriasis.®®!% Preliminary results from
a phase II multicentre, randomised controlled trial of
efalizumab in 107 patients were recently report-
ed.l'0 After 12 weeks of treatment 28% of the
efalizumab-treated patients achieved an ACR20
(primary endpoint) response compared with 19% of
the placebo recipients. It was noted that PsA was not
worsened by the treatment and the psoriasis im-
proved as seen in previous trials in psoriasis pa-
tients.

Alefacept

Alefacept is a fully human fusion protein consist-
ing of the first extracellular domain of LFA-3 fused
to the hinge segment and constant regions of IgG1.
The LFA-3 portion of alefacept binds to the CD2
receptor on T cells, blocking their natural interaction
with LFA-3 on antigen-presenting cells and thereby
inhibiting the antigen-dependent activation of T
cells. The IgG1 domain interacts with Fc vy receptor
type III on accessory cells (e.g. macrophages and
natural killer cells) to induce apoptosis. Because
CD2 expression is higher on memory T cells than on
naive (CD45RA+) T cells, alefacept produces selec-
tive apoptosis of the memory T cells.!02:103]

A multicentre, randomised, placebo-controlled
trial was carried out in 229 patients with severe
psoriasis.['% Participants were randomly assigned
to receive alefacept at a dose of 0.025, 0.075 or
0.150 mg/kg or placebo (normal saline) adminis-
tered as an intravenous 30-second injection once a
week for 12 weeks. A significantly higher number of
alefacept-treated patients demonstrated improve-
ment in PASI scores at 12 weeks and the improve-
ment was maintained for a further 12 weeks. The
medication was well tolerated. An open-label trial of
11 patients treated with alefacept 7.5mg intrave-
nously once a week for 12 weeks revealed a re-
sponse in 55% of the patients according to the DAS
used for the assessment of rheumatoid arthritis.!%?!
This measure has not been validated for PsA. None-
theless, there was a reduction in CD4+ lymphocytes,
CD8+ lymphocytes and CD68+ macrophages in the
synovial tissue after 12 weeks of treatment. Impor-
tantly, patients who demonstrated a DAS response
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Mild psoriasis -
Mild arthritis

Severe psoriasis
Mild arthritis

Severe joint disease
— five swollen joints

A\ 4

v v

— erosive disease

v

NSAIDs Methotrexate
Topical medications Ciclosporin
PUVA

? Leflunomide
T-cell-directed agents
Anti-TNF agents

Methotrexate

? Sulfasalazine
Leflunomide
Anti-TNF agents
Combination therapy

Fig. 1. Approach to the management of psoriatic arthritis based on current evidence. If it becomes clear that anti-tumour necrosis factor
(TNF) agents are indeed disease modifiers, they should be used earlier in patients with severe psoriatic arthritis and psoriasis. PUVA =

psoralen + UVA; ? indicates consider.

had a higher number of CD45RO+ cells at baseline
and demonstrated a significant reduction in those
cells following treatment. This agent is currently
under investigation in a large multicentre trial in
PsA.

2.5 Other Potential New Drugs for PsA

While several other T-cell-directed therapies
have been developed, such as CTLA4Ig and anti-
CD40 ligand, to date these have not been carried
through clinical trials in PsA.

3. How Do We Treat Patients with
PsA Today?

Patients with mild arthritis and mild psoriasis
should continue to be treated with NSAIDs and
topical medications for the skin. Patients whose
arthritis is severe, either in terms of the number of
joints involved (e.g. more than five swollen joints)
require DMARDs (figure 1). At present methotrex-
ate remains the standard of care in most centres, this
despite the lack of clear evidence for its efficacy or
disease-modifying effect. However, if methotrexate
is not tolerated, or if a dose of 25mg parenterally
does not lead to a reduction in actively inflamed
joint count, another medication should be consid-
ered within 3 months. Sulfasalazine up to 4 g/day
may be tried for a period of 2-3 months, provided
there is no history of allergy to sulfa drugs; it has
been used with some success, although as pointed
out in section 2.2.4, the evidence for its efficacy
from clinical trials is minimal. Leflunomide should
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also be tried at 20 mg/day. If there is no response
within 3 months to these medications an anti-TNF
agent should be instituted. Whether anti-TNF agents
are more effective than other drugs in early disease
has yet to be determined. If indeed these medica-
tions are found to prevent progression of damage,
they should become the first line of treatment in
psoriatic arthritis and should be used early in the
course of the disease.

4. Conclusion

PsA is a destructive form of inflammatory arthri-
tis that occurs in about one-third of patients with
psoriasis. Traditional medications have not been
successful in controlling the disease and preventing
joint damage. Understanding the pathogenesis of
joint destruction in PsA has led to the use of a
number of agents that interfere with the immune
response. Recent advances in biological therapies
indicate that these may work better than previously
available drugs, and may for the first time prevent
progression of joint destruction. Further studies are
necessary to confirm that these medications are in-
deed disease modifying. It is also necessary to de-
fine guidelines for use of these very expensive medi-
cations.
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