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ABSTRACT
Etanercept has demonstrated excellent
safety and efficacy in the treatment of
patients with psoriatic arthritis (PsA),
which is a chronic inflammatory arth -
ritis. Composed of 2 soluble TNF re -
ceptor (p75) domains fused to human
i m mu n og l o bu l i n , e t a n e rc ept neutra l -
izes the inflammatory cytokines TNF
and lymphotoxin-a. 
In a phase 2, ra n d o m i ze d, p l a c eb o -
c o n t rolled trial of 60 patients with
PsA, etanercept 25 mg subcutaneously
twice weekly resulted in significantly
more i m p rovement in art h ritis and skin
s y m ptoms than placebo. At 12 weeks,
87% of etanerc ep t - t re ated pat i e n t s
a ch i eved a clinical response by the
P s o ri atic A rt h ritis Response Cri t e ri a
c o m p a red with 23% of the placeb o
group. The percent of those patients
a ch i eving an A m e rican College of
Rheumatology 20% (ACR20), ACR 50,
and ACR70 response were 73%, 50%
and 13%, re s p e c t ive ly, c o m p a red to
1 3 % , 3 % , and 0% in the placeb o
group. The median improvement in
skin disease activity (assessed by the
Psoriasis Area and Severity Index) in
the etanercept group was 46% versus
9% in the placebo group. In a 6-month
open-label extension of this study, pa -
tients who originally had received pla -
c ebo rap i d ly ach i eved responses to
etanercept that were comparable to re -
sponses in the group originally ran -
d o m i zed to the active drug; in the
group originally on etanercept, effica -
cy was maintained, and a large pro -
portion of patients decreased or dis -
continued concomitant prednisone or
methotrexate. Etanercept was general -
ly well tolerated throughout this trial. 
A phase 3 trial confirmed the efficacy
and safety of etanercept in PsA, with
59% of etanerc ep t - t re ated pat i e n t s
meeting the ACR20 improvement crite -
ria at 12 weeks compared with 15% of
p l a c eb o - t re ated patients. Signifi c a n t
improvements in skin lesions relative to

placebo were also observed. No ad -
ve rse events we re signifi c a n t ly more
common with etanerc ept than with
placebo. 
Several case studies add to our body of
knowledge of etanercept in PsA. Etan -
ercept is well suited to long-term ther -
apy and provides a valuable treatment
option for PsA. 

Introduction
Psoriatic arthritis (PsA) is a chronic di-
sease with potentially severe function-
al consequences (1,2). Treatment op-
tions for this disease have been rela-
tively limited and of variable efficacy
(3).In 2001 etanercept became the first
agent to be specifically approved by
the US Food and Drug Administration
( F DA) for reducing the signs and symp-
toms of PsA. This agent is currently
awaiting approval for treatment of PsA
in Europe. Etanercept is a tumor necro-
sis factor (TNF) inhibitor and thus has
a unique mechanism of action that dis-
tinguishes it from other therapies com-
monly used for PsA. The biologic basis
for the use of etanercept in PsA and
clinical data supporting this use will be
reviewed here. 

Tumor necrosis factor: A pivotal 
role in inflammatory arthritis 
Tumor necrosis factor is a proinflam-
matory cytokine found at high levels in
the joint fluid and tissue of patients
with inflammatory arthritis, including
rheumatoid arthritis (RA) and PsA (4-
7). Tumor necrosis factor induces the
p roduction of other pro i n fl a m m at o ry
cytokines, such as interleukin (IL)-1,
I L-6 , I L - 8 , and gra nu l o cy t e - m a c ro-
p h age colony - s t i mu l ating factor (8-
11). In addition, TNF mediates multi-
ple biologic processes that can cause
joint damage, most notably bone re-
sorption, inhibition of bone formation
and proteoglycan synthesis, and induc-
tion of metalloproteinases and prosta-
glandin E2 (12-15).
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One way that the body attempts to reg-
ulate excess TNF is through the release
of soluble TNF receptors, which are
found at high levels in the sera of pa-
tients with RA and PsA (16-18). These
soluble receptors serve as natural TNF
inhibitors by binding to TNF in solu-
tion and preventing the cytokine from
interacting with cell-bound receptors.

Etanercept: Structure and 
mechanism of action 
Etanercept is a fully human, dimeric
fusion protein consisting of 2 soluble
TNF receptor (p75) domains linked to
the Fc portion of human IgG1. This
molecule is 50 to 1000 times more po-
tent in inhibiting TNF bioactivity than
the monomeric soluble p75 TNF re-
ceptor (19). In addition to binding and
neutralizing free and membrane-bound
TNF, etanercept also binds to a related
molecule, lymphotoxin-α (also known
as T N F -β) (20). Ly m p h o t ox i n -α i s
known to play an important role in im-
mune functioning and infl a m m at i o n
(21), but its possible involvement in
PsA has not been rep o rt e d. Unlike
therapeutic antibodies, etanercept does
not lyse cells in the presence or ab-
sence of complement (20, 22).

Controlled clinical trials of etan-
ercept in PsA and psoriasis
Phase 2 trial
The fi rst controlled clinical trial of
etanercept in PsA was a randomized,
d o u bl e - bl i n d, p l a c eb o - c o n t rolled tri a l
of 60 patients who re c e ived either
placebo or etanercept 25 mg subcuta-
n e o u s ly (SC) twice we e k ly for 12
weeks (23). Patients in this study had
long-standing disease (psoriasis for a
median of approximately 20 years and
PsA for a median of 10 years). Patients
achieving partial benefit from metho-
trexate (MTX) were allowed to contin-
ue on MTX therapy; ra n d o m i z at i o n
distributed this subgroup of 47% of pa-
tients evenly between the placebo and
etanercept groups. Background use of
n o n s t e roidal anti-infl a m m at o ry dru g s
(NSAIDs) or prednisone 10 mg per
day or less was allowed. All other dis-
ease-modifying antirheumatic dru g s
(DMARDs) and topical medicines for
psoriasis were discontinued. 

The major study end points employed
in etanerc ept PsA clinical trials are
described in Table I. In the phase 2
study, the primary end point for arthrit-
ic activity was the proportion of pa-
tients meeting the Psori atic A rt h ri t i s
Response Criteria (PsARC). For psori-
asis, the proportion of patients achiev-
ing a 75% improvement in psoriasis
activity from baseline as measured by
the Psoriasis Area and Severity Index
(PASI) was the primary efficacy end
point. Secondary end points for arthri-
tis we re the A m e rican College of
Rheumatology (ACR) 20, 50, and 70
responses, while improvement in pres-
elected target psoriasis lesions was the
secondary end point for psoriasis activ-
ity.
The benefit of etanerc ept tre atment wa s
striking. At the end of 12 weeks, 87%
of patients in the etanercept group (n =

30) had achieved a PsARC response
c o m p a red with 23% in the placeb o
group (n = 30; P < 0.0001). The re-
sponse to etanercept occurred rapidly;
by the 4-week time point, 77% of the
p atients in the etanerc ept group had
achieved the PsARC (Fig. 1) (23). A
similarly high level of response was
observed with ACR 20 response crite-
ria; 73% of etanercept-treated patients
attained this level of response com-
pared with 13% of placebo-treated pa-
tients (P < 0.0001). All individual mea-
sures of disease activity showed signif-
icant improvement in the etanerc ep t
group compared with the placeb o
group. Disability, as assessed by the
Health Assessment Questionnaire
(HAQ), improved by 83% from base-
line in the etanercept group compared
to 3% in the placebo group (P <
0.0001). Ten patients (34%) in the

Table I. Efficacy end points for etanercept clinical trials.

Measures of Arthritis Disease Activity
Psoriatic Arthritis Response Criteria (PsARC)38

Improvement in 2 of the following 4 criteria, 1 of which must be tender- or swollen-joint score
• Physician global assessment (1 unit on 0 to 5 Likert scale)
• Patient global assessment (1 unit on 0 to 5 Likert scale)
• Tender joint score (30% improvement)
• Swollen joint score (30% improvement)
No worsening in any criteria

American College of Rheumatology (ACR) Response Criteria39 To meet the ACR20 response criteria,
a 20% improvement must be observed in

Tender joint count
Swollen joint count
3 of the following 5 core set measures
• Patient global assessment
• Physician global assessment
• Pain
• Disability
• Acute-phase reactant (erythrocyte sedimentation rate or C-reactive protein)

For an ACR50 response, the level of improvement must be at least 50%,and for an ACR70, the level of
improvement must be at least 70%.

Measures of Psoriasis Disease Activity
Psoriasis Area and Severity Index (PASI)40

Composite index of disease severity
Features evaluated
• Scale
• Erythema
• Induration
Score weighted by
• Severity
• Body surface area

Target Lesion Assessment
Prospectively defined psoriatic lesion
Features evaluated
• Scale 
• Erythema
• Plaque elevation
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etanercept group achieved HAQ scores
of 0, while only 1 patient (3%) in the
placebo group met this goal (23).
Significant improvements in psoriasis
relative to placebo were also observed
in the etanercept group. Patients with
3% or more of body surface involve-
ment were evaluated for the impact of
t h e rapy on psoriasis (19 patients in
each group). Of these patients, 5 etan-
ercept-treated patients (26%) showed a
75% improvement in PASI at 12
weeks, while none of the placebo pa-
tients (0%) fulfilled this criterion (P =
0.0154) (23). The median improve-
ment in PASI scores in etanerc ep t -
treated patients at 3 months was 46%
c o m p a red with 9% in the placeb o
group. The corresponding median
improvement in target lesion score was
50% and 0%, respectively.
Etanercept was well tolerated through-

Fig. 1. PsARC response over time in a randomized, placebo-controlled clinical trial of etanercept in
PsA.

out the trial, with all 30 patients in the
e t a n e rc ept group completing the 12-
week course of therapy. The most com-
mon adverse events in the study were
upper respiratory tract events, which
were equivalent in frequency between
e t a n e rc ept and placebo pat i e n t s , a n d
mild injection-site re a c t i o n s , wh i ch
were more frequently seen in etaner-
cept patients and were not a cause for
interruption of therapy.  No serious ad-
verse events were reported in patients
receiving etanercept, and none of the
patients developed infections that re-
q u i red hospitalization or intrave n o u s
antibiotics. 

Open-label extension study
Patients who completed this phase 2
study (n = 58) were allowed to enter a
6-month open-label extension study of
e t a n e rc ept 25 mg SC twice we e k ly

(24). At the end of this 6-month period,
81% of these etanerc ep t - t re ated pa-
tients met the PsARC criteria for im-
p roved art h ritis symptoms, and 74%
a ch i eved the ACR 20. The ori gi n a l
p l a c ebo patients demonstrated rap i d
response to etanercept, while the origi-
nal etanercept patients showed further
i m p rovements. For instance, in this
group the pro p o rtion ach i eving an
ACR20 response after 3 months of
therapy was 73%, increasing to 87%
after 9 months of treatment. The pa-
tients who were evaluable for psoriasis
(n = 37) achieved a median improve-
ment of 62% in the PASI and 50% in
the target lesion response. A large pro-
portion of patients decreased or dis-
c o n t i nued concomitant steroids or
MTX during this open-label extension
( Fi g. 2). Etanerc ept continued to be
well tolerated during the 6-month ex-
tension period.

Phase 3 trial
The efficacy and safety of etanercept in
patients with PsA were confirmed in a
randomized, double-blind, multicenter,
placebo-controlled phase 3 clinical tri-
al of 205 patients (25). Patients were
randomized to receive either placebo
(n = 104) or etanercept 25 mg SC (n =
101) twice weekly for 24 weeks, with
randomization stratified by concomi-
tant MTX use. The primary end point
was joint response, as determined by
ACR20 criteria, at 12 weeks. This end
point was achieved by 59% of patients
in the etanerc ept group and 15% of
those in the placebo group (P < 0.001;
Fig. 3). A similar difference was ob-
served when PsARC criteria were used
to assess clinical response at 12 weeks,
with 72% of etanercept-treated patients
achieving a clinical response compared
with 31% of placebo patients (P <
0.001). Significantly greater responses
in the etanercept group compared with
the placebo group were also observed
at 24 weeks (Fig. 3). An ACR20 re-
sponse was achieved by 50% of pa-
tients in the etanercept group versus
13% in the placebo group at 24 weeks
(P < 0.001), indicating that responses
were generally maintained over the 6-
month period (25). Functional improve-
ment also occurred: etanercept treated

Fig. 2. Effect of etanercept therapy on concomitant medication during a 6-month open-label extension
study. Data from Mease, 2001 (ref. 24). None of the patients increased their dose of prednisone or
methotrexate during this study.
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p atients demonstrated 63% median
improvement of HAQ scores compared
to 0% in the placebo group at 12 weeks
(Mease – personal communication).
Patients tre ated with etanerc ept also
s h owed significant improvements in
skin lesions compared with placeb o .
The median improvement in targe t
lesion at 24 weeks was 33% in etaner-
c ep t - t re ated patients ve rsus 0% in
placebo-treated patients (P < 0.001). In
patients who were evaluable for psoria-
s i s , a 47% median improvement in
PASI scores was observed in the etan-
ercept group (n = 66) versus no im-
provement in the placebo group (n =
62; P < 0.001). Etanercept was well
tolerated, with no increase in the num-
ber of serious adverse events relative to
placebo.  

Phase 2 clinical trial in psoriasis
Etanercept has also shown efficacy in a
controlled clinical trial of patients with
re f ra c t o ry ch ronic psoriasis (26). In
this study, 112 patients were random-
ized to receive placebo or etanercept
25 mg SC twice weekly for 24 weeks.
At 12 weeks, 30% of patients in the
etanercept group (n = 57) had achieved
a 75% improvement in PASI compared

with 2% of patients in the placeb o
group (n = 55; P < 0.0001). Etanercept-
treated patients continued to improve
d u ring the second 12-week peri o d,
with 56% achieving a PASI 75 versus
5% of placeb o - t re ated patients (P <
0.0001). Similar improvements we re
observed in target lesion assessments.
The adve rse event pro file was unre-
markable, and no drug-related serious
adverse events were observed in the
etanercept group. 

Additional clinical experience with
etanercept in PsA: Case studies
In addition to controlled clinical trials,
several case studies involving the use
of etanercept in PsA have been report-
ed (27-30). Two reports described pa-
tients who were dependent on a wheel-
chair and who regained the ability to
walk modest distances during etaner-
cept therapy (27, 28). In addition to the
concomitant MTX use by some pa-
tients in the controlled clinical trials,
etanercept has also been used in com-
bination with cyclosporine, MTX, and
c a l c i p o t riene cream in patients with
psoriasis and PsA (31). No added toxi-
cities were noted in patients receiving
these combination regimens. Long-

term data (up to 2 years) on 8 patients
with severe PsA resistant to DMARDs
and immu n o s u p p re s s ives indicat e d
that etanercept resulted in a satisfacto-
ry and sustained response (32). Etaner-
cept was found to be effective in a case
s t u dy of human immu n o d e fi c i e n cy
virus (HIV)-associated PsA that was
refractory to other therapies (33). Im-
mu n o l ogic and viral para m e t e rs re-
mained stable; howeve r, the occur-
rence of frequent polymicrobial infec-
tions necessitated the discontinuation
of etanerc ept. Etanerc ept should be
used with caution in HIV- i n fe c t e d
patients.

Management of PsA patients on
etanercept
Not all patients with PsA will be candi-
dates for biologic therapy. Milder dis-
ease may be managed with nonsteroid-
als. Although etanerc ept has prove n
useful and is used for treatment of ear-
ly RA (34), many insurance programs
dictate that a patient first be tried on a
less costly medication such as metho-
trexate before an anti-TNF agent may
be allowed, even though efficacy and
side effect profile of the latter is favor-
able. Etanercept is typically considered
for patients with moderate to seve re
disease who have not adequately re-
sponded to a medication such as meth-
otrexate, or who have had side effects
with such medication. Standard dosing
is 25 mg twice weekly, administered
s u b c u t a n e o u s ly. Patients adopt self-
administration readily and appreciate
the ease and sense of self-control of
this approach. 
Arthritis response is often seen within
the first month of therapy and is typi-
cally fully seen within the first three
months. Skin response is often slower
and may not have reached its full level
of improvement at six months. Rough-
ly a third may experience mild injec-
tion-site reactions that tend to dissipate
over a short period of time. Patients
should be counseled about temporarily
d i s c o n t i nuing the medication if a
s eve re infection should develop and
the potential ability to re i n s t ate the
m e d i c ation when the infection has
been controlled. The potential for atyp-
ical infections, including tuberculosis,

Fig. 3. Effect of etanercept vs placebo on arthritic symptoms in a phase 3 clinical trial. (A) 12-week
data (primary end point); (B) 24-week data. Data from Mease, 2001 (ref. 25). *P < 0.001; **P < 0.01.
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should also be discussed, albeit with
some reassurance about their relative
rarity. Patients should be advised that
ex a c e r b ation of pre - existing mu l t i p l e
sclerosis, as well as occurrence of new-
onset multiple scl e ro s i s , has been
d e s c ribed as ra re phenomena in the
context of anti-TNF therapy, although
whether the association is a causal rela-
tionship remains uncertain. Rare ly,
drug-induced lupus has been reported
with anti-TNF therapy. Routine labora-
t o ry monitoring is not re q u i red with
etanercept therapy.

Conclusions/Future directions
Controlled clinical trial data have de-
m o n s t rated that etanerc ept is highly
effective in relieving the joint and skin
symptoms of PsA and improving pa-
tient functionality. Although there are
no accepted criteria for assessment of
radiologic progression of PsA, radio-
graphs are being obtained in curre n t
PsA trials so that as criteria are estab-
lished, we will be able to ascertain if
reduction of progression can be achiev-
ed. 
E t a n e rc ept has seve ral fe at u res that
make it well suited to the therapy of
chronic conditions. First, it is highly ef-
ficacious and results in a rapid re-
sponse. Secondly, it can be self-admin-
istered by most patients. Thirdly, it can
allow reduction or discontinuation of
worrisome therapeutic agents, includ-
ing corticosteroids and disease modify-
ing drugs such as methotrex at e, t h at
may cause side effects over the long
term. Finally, and of most importance,
e t a n e rc ept has a favo rable adve rs e
event profile and is generally well tol-
erated during long-term therapy. In RA
patients treated with etanercept mono-
therapy for up to 5 years,no cumulative
t oxicities or increases in serious ad-
verse events were noted (35,36). An ex-
cellent safety profile was similarly ob-
served in patients receiving etanercept
plus MTX for up to 34 months (37).
The high degree of efficacy exhibited
by etanercept has helped create interest
in the use of novel agents to treat PsA.
Other agents that interrupt the patho-
physiologic processes of inflammation
a re either being active ly inve s t i gat e d
for their potential use in PsA or will

l i ke ly be tested in the near future,
including new anti-TNF inhibitors, IL-
1 inhibitors such as anakinra , t h e
LFA3-CD2 modulator alefacept, anti-
i n fl a m m at o ry cy t o k i n e s , s u ch as re-
combinant IL-10,and other biologics in
development. If etanercept is to serve
as a general example, such agents will
likely make a significant contribution
to the treatment of PsA. 
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