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ABSTRACT
As erosive and deforming arthritis is
present in 40% of patients with psoriat -
ic arthritis (PsA), early and aggressive
treatment with disease-modifying anti -
rheumatic drugs (DMARDs) may be as
effective in controlling the progression
of the disease as it is for rheumatoid
arthritis (RA). 
M e t h o t rex ate (MTX), s u l fa s a l a z i n e
(SSZ), and cyclosporine (CsA) are the
most widely used DMARDs in the treat -
ment of PsA and are safe and effective
in patients with active peripheral arth -
ritis, although they do not appear to be
e ffe c t ive on axial manife s t ations. No
controlled study has evaluated the effi -
cacy of these drugs on the progression
of radiological damage.
It has recently been demonstrated that
l e flunomide and anti-tumor necro s i s
factor (TNF) agents are effe c t ive in
PsA and psoriasis. The symptomat i c
improvement has been important and
sustained and side effects minimal. In
particular, inhibitors of TNF appear to
have excellent potential to treat PsA.
These agents are able to slow joint da -
mage in rheumatoid arthritis and they
are effective on spinal symptoms in an -
kylosing spondylitis. Hopefully, t h e s e
findings will prove true in PsA as well.

Introduction 
Psoriatic arthritis (PsA) used to be con-
sidered a relatively mild, non-deform-
ing arthropathy. Its treatment consisted
of non-steroidal anti-infl a m m at o ry
d rugs (NSAIDs) and local cort i c o s-
teroid injections, with disease modify-
ing antirheumatic drugs (DMARDs)
being reserved for NSAID-resistant or
progressively destructive forms of the
condition. However, this view has been
challenged over the last decade. One of
the largest series of PsA patients stud-
ied has shown the development of ero-
sive and deforming arthritis in 40% of
cases (1,2). Therefore, early and ag-
gressive treatment with DMARDs may

be as effective in controlling the pro-
gression of PsA as it is in rheumatoid
arthritis (RA). 
M e t h o t rex ate (MTX), s u l fa s a l a z i n e
(SSZ), and cyclosporine (CsA) are the
most widely used DMARDs in the
treatment of PsA, but only a few well-
designed and controlled studies have
been conducted so far (3-8), and the
effect of such drugs on axial disease (7-
9) and on the progression of the radio-
logical damage has been evaluated only
a few times (10-12).
A recent meta-analysis study has
shown that parenteral high dose MTX
and SSZ are the only two second-line
agents with we l l - d e m o n s t rat e d, p u b-
lished efficacy in PsA (13). CsA was
not considered because no controlled
study met the inclusion criteria for the
meta-analysis. In all of the trials inclu-
ded in the meta-analysis, the placebo
groups showed significant improve-
ment, which suggests that observation-
al studies should be interpreted with
p rudence in decisions rega rding the
management of PsA. 
Pa re n t e ral go l d, a n t i m a l a rial age n t s ,
a z at h i o p rine and retinoids are dru g s
less fre q u e n t ly used in PsA (14-18).
Leflunomide and agents that neutralise
tumor necrosis factor (TNF) have re-
cently been shown to be effective in
PsA and psoriasis (19-30). In particu-
lar, inhibitors of TNF appear to have
excellent potential to treat PsA. These
drugs are able to slow joint damage in
RA (31) and are effe c t ive on spinal
sympoms in ankylosing spondy l i t i s
(AS) (32).
In the first part of this article we will
review the clinical studies of “tradition-
al” therapies, in particular SSZ, MTX
and CsA, while in the second part we
will look at the encouraging early
results of the “new” agents. 

Traditional disease-modifying
antirheumatic drugs
Six double blind, randomized, placebo
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c o n t rolled studies have eva l u ated the
efficacy and safety of SSZ in PsA pa-
tients (5-7, 33-35), especially in those
with active peripheral arthritis. 
In all of these studies SSZ was more
effective than placebo. The two largest
trials on the use of SSZ in PsA were a
Department of Veteran Affairs Cooper-
ative study (5) and a European-Aus-
tralian study (7). In the first 221 pa-
tients with PsA we re ra n d o m i zed to
SSZ at a dosage of 2,000 mg/day or
placebo and followed up for 36 weeks.
SSZ was significantly more effective
than placebo based on a composite
index that included patient self-assess-
ment, physician assessment, the joint
p a i n / t e n d e rness score and the joint
swelling score. In the second study PsA
was evaluated together with ankylosing
spondylitis and reactive arthritis. Sub-
group analysis showed that at the end
of the 6-month study period SSZ was
superior to placebo in PsA patients. In
both studies side effe c t s , c o n s i s t i n g
mostly of gastrointestinal complaints,
were more frequent in the SSZ group
than in the placebo group, but all were
transient or reversible after cessation of
t re atment. SSZ did not appear to be
effective on axial manifestations and in
halting ra d i ographic progression in
PsA (9, 11). 
Although some authors consider MTX
the second-line drug of choice in PsA,
few controlled studies have been con-
ducted on its efficacy (3, 4). A pioneer-
ing double bl i n d, p l a c ebo contro l l e d
s t u dy in 1964 eva l u ated the effi c a cy
and safety of a series of three parenter-
al injections of MTX (from 1 to 3 mg
per kilogram of body weight) at 10-day
intervals in 21 patients with PsA (3).
MTX was found to be effective in de-
creasing joint tenderness and swelling,
improving the joint range of motion,
and decreasing the ery t h ro cyte sedi-
m e n t ation rat e. Side effects mainly
included anorexia or nausea and only
one patient had seve re pancy t o p e n i a .
Twenty year later Wilkens et al. were
not able to demonstrate the efficacy of
l ow-dose pulse MTX (2.5 – 5.0 mg
every 12 hours in 3 consecutive doses
per week) in PsA in a double blind,
placebo controlled study (4). However,
the implications of this study are limit-

ed by its short duration (only 12 weeks)
and the low number of patients enrolled
(37 patients).
Two re t ro s p e c t ive long-term studies
t h at enrolled an adequate number of
patients concluded that MTX is an ef-
fective and safe agent in PsA (36, 37).
A better response seemed to be cor-
re l ated with earlier tre atment. Th e
starting dose of MTX was 5 – 7.5 mg/
week orally and was adjusted accord-
ing to outcome and tolerance, the high-
est dose being 25 mg/week. One of
these studies care f u l ly eva l u ated the
long-term toxicity of MTX, focusing
on the role of liver biopsy in monitor-
ing hepatotoxicity (37). Only two pa-
tients discontinued the medication be-
cause of side effects: leukopenia in one
and stomatitis in the other. Liver func-
tion test abnormalities were observed
in 11 patients and they resolved when
the MTX dose was re d u c e d. Seve n
patients had 11 liver biopsies; of these
only one showed evidence of cirrhosis.
No changes were observed in the histo-
pathology in those patients with repeat-
ed biopsies. The case reported as cir-
rhosis occurred very early in the course
of MTX therapy and the patient contin-
ued taking MTX without further deteri-
oration of liver chemistry and/or histol-
ogy. The authors concluded that MTX
is a safe agent in PsA and that it is not
necessary to perform liver biopsies on a
routine basis. 
In a case-control study that used the
database of the University of Toronto
Psoriatic Arthritis Clinic, MTX was not
able to prevent the progression of radi-
ological damage in the majority of PsA
patients over a 24-month period (10).
However, only a few patients were stu-
died (19 patients) and the study was not
a prospective therapeutic trial. No stud-
ies have evaluated the efficacy of MTX
on axial manifestations in PsA.
In a recent study MTX was superior to
intramuscular gold in terms of the like-
lihood of achieving a clinical response
and in permitting an individual to con-
tinue long-term treatment (15).
In the 1980s, studies evaluating the use
of CsA in severe cases of psoriasis doc-
umented improvement in the associated
arthritis (38-40). Subsequent open pro-
spective studies included patients with

active peripheral arthritis (41-44). Im-
provement in clinical parameters was
noted at CsA doses of 3-6 mg/kg/day. 
Only three prospective controlled stud-
ies have been published. The first com-
p a red CsA with azat h i o p rine (AZA)
and placebo for six months, but the re-
sults suffered from poorly defined in-
clusion criteria, outcome variables, and
side effects (45). The second showed
that CsA and MTX were equally effec-
tive in the treatment of peripheral PsA,
but the study was limited by the small
number of patients who completed it
(46).
The third was a multicenter Italian
study that evaluated the 24-week effi-
cacy and safety of CsA (3 mg/Kg/day)
versus SSZ and symptomatic therapy
alone (non-steroidal anti-inflammatory
drugs, analgesic, and/or prednisone ≤ 5
mg/day) in the treatment of PsA with or
without axial involvement (8). Patients
treated with CsA and SSZ were allow-
ed to receive a stable dose of sympto-
matic therapy. CsA was more effective
than symptomatic therapy and SSZ in
the treatment of peripheral PsA. How-
ever, the efficacy of CsA and SSZ on
axial manifestations was not superior
to that of symptomatic therapy. Th e
efficacy of CsA on peripheral arthritis
was evident as early as the 8th week of
treatment, whereas the effect of SSZ
was apparent only after 24 weeks. 
Clegg et al. (5) found that the efficacy
of SSZ in PsA was evident only after
36 weeks, and remained limited until
week 28. The short duration of the
t re atment period in the Italian study
could there fo re part i a l ly explain the
weak effect of SSZ. Howeve r, t h i s
study included an adequate number of
patients with active PsA (99 patients)
and a symptomatic treatment compari-
son group. This comparison is particu-
larly important when assessing the effi-
cacy of second line therapy in PsA. In
their meta-analysis, Jones et al. (13)
demonstrated that the placebo groups
in all of the published controlled stud-
i e s , u s u a l ly on symptomatic therapy,
i m p roved considerably over baseline,
and so the positive effect of symptoma-
tic therapy in PsA clinical trials may be
erroneously attributed to DMARDs.
Both SSZ and CsA were well tolerated,
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and the rate of withdrawals due to ad-
ve rse events was similar in the two
groups. Although the most fre q u e n t
side effect of CsA was reversible kid-
ney dysfunction, no patient discontin-
ued CsA because of nephrotoxicity.
Potential irreversible nephrotoxicity is
a major concern with the long-term use
of CsA. Low-dose CsA therapy in PsA
has recently been reviewed. CsA seems
to be effective and safe if monitoring
guidelines are closely followed. Of the
170 CsA-tre ated patients in 16 pub-
lished studies, only 10 (6%) discontin-
ued the drug because of reve rs i bl e
nephrotoxicity (41). 
Macchioni et al. evaluated the effect of
2 years of CsA treatment on peripheral
joint damage in patients with PsA (12).
CsA was capable of controlling pro-
gression of the radiological damage in
60% of patients. Normal levels of solu-
ble IL-2 re c eptor after 6 months of
therapy may have a prognostic value
for good radiological outcome.
C o m b i n ation therapy with CsA and
MTX was explored in an open study
(47) and, as in RA, will probably be-
come a well established therapy in the
f u t u re. Some authors have sugge s t e d
c o m b i n ation therapy with SSZ and
M T X , wh i ch has been found to be
effective in RA (48).

Leflunomide and biological agents
Leflunomide, which has been demon-
strated to be effective in RA (49), has
also been evaluated in two preliminary
open studies on PsA with polyarticular
i nvo l vement (19, 20). In both studies
the drug was effective on joint com-
plaints and in one also on skin lesions
(20). In this last study 5 out of 13 pa-
tients discontinued leflunomide due to
side effects.
Both of the main biologic agents that
block TNFα – the chimeric monoclon-
al IgG1 antibody infl i x i m ab and the
75kD IgG1 fusion protein etanercept –
have been proven to be effective in dif-
ferent forms of spondyloarthritis (SpA)
including AS (21-23, 32), undifferenti-
ated SpA (50), arthritis associated to
Crohn’s disease (51), and PsA (21-26).
The major argument in favor of using
these agents in PsA is that TNFα and
other pro-inflammatory cytokines play

a role in the pathophysiology of the dis-
ease, as suggested by their raised levels
in psoriatic skin lesions (52) and PsA
joints (53).
The first study on infliximab in PsA
was published as an abstract by Antoni
and colleagues in 1999 and 2000 (24,
25). They treated 10 patients with se-
vere PsA unresponsive to methotrexate
treatment (15-25 mg/wk) with inflix-
imab (5 mg/kg at weeks 0, 2, and 6).
Patients had active polya rticular dis-
ease and remained on a stable dose of
D M A R D, s t e roids and NSAIDs. A l l
p atients showed an ACR50 re s p o n s e
and 7 out of 10 an ACR70 response.
Gadolinium uptake was reduced in the
affected joints by 82%. The PASI of
psoriatic lesions showed an improve-
ment of 71%. Patients were re-treated
every 8 weeks and showed a continu-
ous response over 1 year.
Van den Bosch et al. designed a 12-
week open-label trial with infliximab
to inve s t i gate the effi c a cy of T N Fα
blockade in different subtypes of PsA
(21). Twenty-one patients with active
disease, 9 of whom had PsA, received
three infusions of 5 mg/kg of inflix-
imab at weeks 0, 2 and 6. A rapid and
s i g n i ficant improvement in global,
peripheral and axial manifestations was
o b s e rved in all 21 pat i e n t s , w i t h o u t
major side effects. Moreover, a signifi-
cant improvement in the PASI score in
8 patients with PsA was observed at
d ay 14. All patients in the 12-we e k
study were re-treated every 14 weeks
(weeks 20, 34, and 48) (22). Of these
21 patients, 19 completed the 1-year
follow-up for efficacy. The significant
improvement of all disease manifesta-
tions was maintained during the entire
fo l l ow-up period without major ad-
verse events.
Other data on the effect of infliximab in
PsA come from our 30-week open pilot
study (26). We treated 16 patients with
active and DMARD-resistant PsA with
infliximab at a dose of 3 mg/kg at 0, 2,
6, 14, 22 and 30 weeks while continu-
ing MTX. A significant improvement
of both peripheral and axial symptoms
was observed by week 2 that persisted
throughout the study period. At day 14
the percentage of patients satisfying the
ACR 20, ACR 50, and ACR 70 re-

sponse criteria were 67%, 40% and 0,
while at week 30 they were 64%, 57%
and 57%, respectively. PASI improved
by 37% at week 2 and by 86% at week
30. No patient dropped out due to treat-
ment failure. Side effects were observ-
ed in 4 out of 16 patients, 2 of whom
suspended the therapy due to a severe
infusion reaction (dy s p n e a , b ro n ch o-
spasm and hypertension). We have also
used infliximab to treat 2 patients with
active and DMARD-resistant SAPHO
(synovitis, acne, pustolosis, hyperosto-
s i s , osteitis) syndro m e, wh i ch share s
manifestations and clinical associations
with PsA (54). One patient had palmo-
plantar pustolosis and the other acne
conglobata. In both cases the drug was
effective on the chest wall pain. At the
beginning of the study the patient with
acne conglobata had seve re lesions,
which showed dramatic improvement
with infliximab therapy.
The fi rst placeb o - c o n t ro l l e d, d o u bl e
blind study on infliximab in SpA has
been published ve ry re c e n t ly (23).
Forty patients with different forms of
SpA, including 13 patients with PsA,
were assigned to receive a loading dose
of 5 mg/kg infliximab (weeks 0, 2, and
6) or placebo. Both primary endpoints,
that is to say patient and physician as-
sessments of global disease activ i t y,
i m p roved signifi c a n t ly in the infl i x-
imab group compared with the baseline
va l u e, with no improvement in the
placebo group. The difference between
the values for the two endpoints in the
i n fl i x i m ab group ve rsus the placeb o
group became statistically highly sig-
nificant at week 2 and persisted up to
week 12. Minor adve rse events not
leading to discontinu ation of therapy
we re observed in both tre atment gro u p s .
One patient in the infl i x i m ab gro u p
developed disseminated tuberculosis. 
Infliximab has also recently been tested
in monotherapy in the treatment of mo-
derate to severe plaque psoriasis (55).
Thirty-three patients were assigned to
placebo, infliximab 5 mg/kg, or inflix-
imab 10 mg/kg at weeks 0, 2 and 6. The
percentage of responders was signifi-
cantly higher in both 5 mg/kg (82%)
and 10 mg/kg (91%) infliximab groups
c o m p a red with the placebo group (18%).
The median time to response was 4
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weeks in both active groups and no ser-
ious adverse events occurred.
E t a n e rc ept was studied in PsA by Mease
et al. (27). Th ey tre ated 60 pat i e n t s
with PsA and psoriasis in a random-
ized, double blind, placebo-controlled
1 2 - week study. Twenty-six (87%) of
the patients treated with etanercept (25
mg subcutaneous injections twice we e k-
ly) met the Psoriatic Arthritis Response
Criteria compared to 7 (23%) of the pa-
tients treated with placebo. The ACR20
criteria were achieved by 22 (73%) in
the first group and 13% in the second.
Of the 19 patients in each treatment
group who could be assessed for psori-
a s i s , 26% of the etanerc ep t - t re at e d
patients showed a 75% improvement of
PASI compared with none of the place-
bo-treated patients.
A dditional data on etanerc ept come
from the studies by Yazici et al. (28,
29). Ten patients who were unrespon-
sive to multiple DMARDs were treated
with 25 mg subcutaneous etanerc ep t
twice we e k ly (28). At the 12-month
follow-up 8 patients were still on etan-
ercept and had maintained their initial
response as observed at 3 months. Two
patients stopped etanercept, one due to
inefficacy and one owing to the diagno-
sis of osteomyelitis in her foot. All 8
patients were still taking etanercept 2
ye a rs after they began therapy (29).
Disease activity scores remained the
same as those at the 12-month follow-
up. None experienced a worsening of
the disease or loss of efficacy of etaner-
cept. Of 4 patients with skin disease at
the beginning of the study none had
lesions after 2 years of therapy. There
was no increase in adverse events with
the extended exposure to etanercept.
The efficacy of etanercept on psoriasis
has also been reported by Iyer et al.,
who added etanercept to the treatment
regimen of 6 patients with recalcitrant
and resistant psoriasis (3 of whom had
PsA) (30). Alefacept, an LFA3-Ig1 fu-
sion protein which blocks LFA3-CD2
interactions resulting in the inhibition
of T cell responses, has been success-
f u l ly tested on plaque psoriasis in a
placebo-controlled, double-blind study
(56). A positive effect has also been ob-
served on PsA in an open study (57).
As this rev i ew show s , eva l u at i n g

DMARD trials of PsA is a complex
problem. Many clinical trials are too
short and enroll too few patients. Ob-
servational data are contaminated by a
s t rong placebo effect and there fo re
should be interp reted with pru d e n c e.
Future therapeutic trials for this condi-
tion will need to be controlled and mul-
ticentre in design. 
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