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Tumor necrosis factor (TNF) blockade has been used successfully for a number of years to treat
patients with rheumatoid arthritis. Recently, data have emerged indicating the potential benefits
of anti-TNF therapy in the treatment of psoriasis, psoriatic arthritis, and other immune-mediated
inflammatory diseases. Clinicians must understand the underlying rationale for the use of TNF in-
hibition in these diseases, and need to be kept up-to-date on the results of clinical trials involving
the use of anti-TNF agents such as etanercept and infliximab.
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By reading and studying this supplement, participants should be able to:
• Discuss the clinical experience to date with TNF blockade in the treatment of psoriatic arthritis,

including the results of phase III clinical trials that led to the recent U.S. Food and Drug Admin-
istration approval of etanercept for the treatment of patients with this disease.

• Describe and explain the clinical studies involving the use of anti-TNF therapy in patients with
psoriasis.

• Explain the rationale for the use of TNF blockade in the treatment of immune-mediated inflam-
matory diseases such as rheumatoid arthritis, psoriasis, and psoriatic arthritis.

• Discuss the data accumulated to date regarding the safety and efficacy of anti-TNF therapy, in-
cluding the experience in clinical trials as well as postmarketing surveillance data.
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THE ROLE OF TNF IN AUTOIMMUNE DISORDERS
Ferdinand C. Breedveld, MD, PhD

The purpose of this presentation is to
review the discovery and identification
of the role of the TNF molecule in the
pathophysiology of autoimmune dis-
ease and the anti-TNF compounds that
have been developed and used clinical-
ly in immune-mediated inflammatory
diseases.

CHARACTERIZING TNF: 
A HISTORICAL PERSPECTIVE

In the 1970s, investigators working
with macrophages discovered that in
vitro exposure of these cells to
lipopolysaccharide caused an expres-
sion of a biologically significant sub-
stance that caused hemorrhagic necro-
sis of tumor cells.1 Almost a decade
later, the substance, called tumor
necrosis factor, was cloned and further
characterized,2 but the significance of
this work was still unknown. In 1987,
Cerami and colleagues3 independently
identified this macrophage-derived fac-
tor, which they called cachectin be-
cause it was determined to be respon-
sible for cachexia associated with
chronic parasitic infections. Later, it
was found that this molecule also me-
diated fever and shock.

About a decade ago, the molecule
TNF was found to be a key member of
a large family of proteins that have
roles in immunology. TNF is a natural
human, proinflammatory cytokine—or
cellular messenger—with a trimeric
structure. It cross-links receptors on
the cell surfaces (primarily macro-
phages and T lymphocytes), launches
signaling processes, and causes gene ac-

tivation. The surface receptors that are
involved in this activity are the p55 and
p75 molecules, which have been cloned
and used as the basis of drug develop-
ment.

A number of key inflammatory ac-
tions have been attributed to TNF.4-7 In
macrophages, TNF induces the pro-
duction of other proinflammatory cy-
tokines and chemokines, particularly
interleukin (IL)-1, IL-6, and granulo-
cyte colony-stimulating factor. In the
endothelium, TNF increases the pro-
duction of adhesion molecules and
vascular endothelial growth factor. In-
creased keratinocyte proliferation (in
keratinocytes), upregulated metallo-
proteinase synthesis (in synoviocytes),
and increased osteoclastogenesis (in os-
teoclast progenitors) are other TNF-as-
sociated actions.

One avenue of clinical research that
has led to the approval and marketing
of TNF-inhibiting agents is the role of
TNF in rheumatoid arthritis (RA). It
was discovered that TNF is a major
proinflammatory cytokine in RA, and
that TNF is a driving force of RA syn-
ovitis and bone destruction.

TNF-INHIBITING AGENTS

Two products have been developed and
marketed to date: etanercept and inflix-
imab. Etanercept, a fully human mole-
cule, is composed of the extracellular
parts of the p75 TNF receptor linked to
the Fc region of an immunoglobulin
(IgG)-1 molecule. Infliximab is a
chimeric monoclonal antibody.

Etanercept binds both soluble and

membrane-bound TNF. Because it is a
soluble receptor, etanercept does not
fix, complement, or lyse TNF-produc-
ing cells in vitro. It has a median half-
life of 4.8 days, so it is administered
twice a week, subcutaneously. In clini-
cal trials, etanercept has been shown to
have a favorable efficacy-toxicity spec-
trum in RA, both as monotherapy and
in combination with methotrexate
(MTX). Currently, etanercept is ap-
proved for the treatment of adult and
juvenile RA and psoriatic arthritis
(PsA).

Infliximab binds to soluble and cell-
bound TNF, and as an IgG-1 molecule
it can bind, complement, and lyse TNF-
expressing cells. It is administered via
intravenous infusion every 4 to 8 weeks
and has a half-life of 9.5 days. Because
of the mouse sequences in this mole-
cule, an immunogenic response is pos-
sible. Therefore, most investigators
have tested infliximab in combination
with MTX. Infliximab is approved in
the United States for the treatment of
adult RA and Crohn’s disease.

EXPERIENCE WITH ANTI-TNF
AGENTS IN RHEUMATOID
ARTHRITIS

The anti-TNF inhibitors were first ap-
proved for clinical use in patients with
RA. Although the exact etiology and
pathogenesis of RA are still unknown,
it has been demonstrated that it is an au-
toimmune inflammatory disease. Im-
munohistochemistry studies of synovial
tissue affected by RA show a broad
range of structures that play a role in
the inflammatory process, including
CD4 cells, the helper T cells, cytotoxic
cells, B cells, plasma cells, mast cells, and
macrophages, as well as their products,
including TNF, and IL-1, IL-6, and ma-
trix metalloproteinases.

The foundations for the clinical use
of anti-TNF therapy in RA were laid in
laboratory experiments with a mouse

The current information available about tumor necrosis factor
(TNF) inhibition is based on solid, basic preclinical re-
search and clinical studies conducted with the strictest sci-

entific discipline. The breakthrough in therapy of autoimmune
disorders is one that was desperately needed, both in terms of
patient care and, in a broader sense, in immunology research.
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model. It was demonstrated that injec-
tions into the knee joint of type 2 col-
lagen would result in destruction of
cartilage, with extension of inflamma-
tion into the bone tissue—findings con-
sistent with what occurs in RA. How-
ever, animals injected with anti-TNF
agents—either the monoclonal anti-
body or the soluble receptor com-
pound—did not develop damage or in-
flammation in the joints.

Williams and colleagues8 conducted
a clinical study of infliximab in RA in
1992, in an open-label trial involving
10 patients who were chosen on the
basis of multiple treatment failures
with the traditional therapies for RA,
including MTX, cyclosporine, sul-
fasalazine, and antimalarials. The in-
vestigators noted a direct clinical re-
sponse, and although complete
remission did not occur, all patients
experienced substantial reductions in
the number of swollen and painful
joints, a decrease of fatigue, and, over
time, cessation of progression of the
disease documented radiographically.

In a later study, Tak and coworkers9

obtained synovial biopsies before and 4
weeks after a single treatment with a
TNF-inhibiting agent and showed ei-

ther the marked reduction or disap-
pearance of T cells, activated macro-
phages, adhesion molecules on en-
dothelial cells, and matrix metallo-
proteinases. The literature is replete
with reports of many other well-con-
trolled studies using both infliximab and
etanercept in patients with RA, and,
more recently, in PsA and psoriasis.

SAFETY OF TNF INHIBITION

The literature involves a substantial
database of patients with RA treated
with etanercept. The proven safety

record of any anti-TNF agent is an im-
portant consideration for its use in new
indications. In addition to approval for
the initial indication of RA, etanercept
is the first agent approved by the U.S.
Food and Drug Administration for the
treatment of PsA and currently is in
phase III clinical trials for psoriasis.

The patient database consists of in-
formation from two areas: the clinical
trials, involving 2,054 patients and 4,794
patient-years,10 and the postmarketing
surveillance data on more than 114,000
patients and more than 133,000 pa-
tient-years.11

The patients in the clinical trials were
all adults with RA from North Ameri-
ca and Europe who were treated with
etanercept and evaluated every 3 to 4
months. The safety analyses include
data on all patients (including those
who discontinued treatment), and the
efficacy analyses include data from tri-
als allowing continuous treatment into
an open-label protocol.

The rate of drug continua-
tion—71%—among patients on etan-
ercept is unprecedented in RA studies.
The continuation rate for MTX, previ-
ously the most popular and effective
treatment for RA, is approximately
50%. Of the 29% of patients who dis-
continued etanercept treatment, 9%
dropped out because of adverse events.
The most common, injection site re-
action, was the only adverse event that
occurred significantly more often in
the treatment groups compared with
the placebo groups in the clinical trials.

Respiratory disease, cough, and
pharyngitis occurred more often in the

In addition to rheumatoid arthritis, psoriatic arthritis, and psoriasis,
TNF—and, therefore, possibly anti-TNF therapy—is thought to play a
role in the following:

� Acute myeloid leukemia � Graft-versus-host disease
� Ankylosing spondylitis � Interstitial pulmonary fibrosis
� Asthma (severe) � Polymyositis
� Cachexia � Scleroderma
� Chronic obstructive � Wegener’s granulomatosis

pulmonary disease
� Endometriosis

Table: Diseases in Which TNF May Play a Role

FIGURE: MRI Before and After TNF Blockade

An MRI image (A) shows swelling both in front of and behind this patient's
knee (note arrows). A repeat MRI (B) 1 week after administration of anti-TNF
therapy shows marked reduction of swelling.
Source: Courtesy of Ferdinand C. Breedveld, MD, PhD
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etanercept-treated patients, and al-
though the differences between the
treatment and control
groups were not signif-
icant, the theoretical
concern about an in-
creased risk for infec-
tion exists with anti-
TNF agents. However,
it is important to note
that there was no dif-
ference between the ac-
tive-treatment and pla-
cebo groups in the rate
of serious infections
—that is, infections re-
quiring hospitalization or intravenous
antibiotics.

The rate of malignancies also was no
higher in patients treated with etaner-
cept. In fact, according to the National
Cancer Institute (United States) Sur-
veillance, Epidemiology, and End Re-
sults (SEER) database, the expected
number of malignancies in the treat-

ment population was 42, but only 41
cancers occurred. Five of these were

lymphomas, which are
particularly common
cancers in patients with
RA; this is a number
that is similar to what is
expected in a popula-
tion of RA patients.

All-cause mortality
among etanercept-
treated patients in the
clinical trials in the
United States was 22 (5
deaths in patients with
early RA and 17 among

those with advanced disease). The ex-
pected mortality was 32.12 (Eight
deaths occurred among the patients
with advanced RA in the European tri-
als, but no expected mortality statistics
are available.)

The postmarketing surveillance sta-
tistics have been gathered as part of an
extensive program involving sponta-

neous reports of adverse events and re-
ports directly from consumers via pa-
tient support and enrollment telephone
contact. The accumulated long-term
data indicate that etanercept is gener-
ally well tolerated. No cumulative tox-
icity has been seen with extended use,
and the incidence of malignancy and
serious infection is consistent with
what is predicted in the literature.

CONCLUSION

In addition to demonstrated efficacy in
RA, Crohn’s disease, PsA, and psoria-
sis, TNF may play a role in a variety
of other diseases, including those list-
ed in the Table. With such a broad
base of current and potential applica-
tions, it is essential that the safety as
well as the efficacy of anti-TNF ther-
apies continue to be carefully docu-
mented and reported. ■
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The treatments used traditionally for
PsA are those typically used for
rheumatoid arthritis, including non-
steroidal antiinflammatory drugs,
methotrexate (MTX), and cyclosporine.
Many of these drugs are associated
with toxicity if used long term. Corti-
costeroids and antimalarials also have
been used to treat PsA, but both agents
have been reported to exacerbate pso-
riasis and have been associated with the
development of pustular and erythro-
dermic psoriasis in many patients.

Currently, the only agent approved
by the U.S. Food and Drug Adminis-
tration for the treatment of PsA is a
tumor necrosis factor (TNF) inhibitor,
the soluble fusion protein, etanercept.
Two other biologic response modifying
drugs, infliximab and anakinra, are cur-
rently being studied for use in patients
with PsA.  Both the chimeric mono-
clonal anti-TNF agent infliximab and
the interleukin (IL)-1 inhibitor anakin-
ra are currently approved for the treat-
ment of rheumatoid arthritis.

TNF has been reported to be present
in high concentrations in the synovial
fluid and skin of patients with PsA, and
the role of IL-1 in the inflammatory cas-
cade continues to be studied (see “TNF
Blockade for Psoriasis and Psoriatic
Arthritis: Clinical Experiences,”  page 8).

PHASE II STUDY

In a double-blind, placebo-controlled
phase II clinical trial by Mease and col-

leagues,1 60 patients were randomly as-
signed to receive either etanercept, 25
mg twice weekly via subcutaneous in-
jection (n = 30), or placebo (n = 30). Af-
ter a 3-month double-blind phase, all
patients were included in a 6-month
open-label study. 

The primary end points were im-
provement at 3 months on Psoriatic
Arthritis Response Criteria (PsARC)
and the American College of Rheuma-
tology (ACR) response index. The
PsARC consists of (1) improvement in
at least two of four parameters (physi-
cian global assessment, patient global
assessment, tender joint score, and
swollen joint score); (2) improvement
in at least one of two joint scores; and
(3) no worsening in any criteria. The
parameters assessed according to the
ACR include joint swelling and ten-
derness, physician global assessment,
patient global assessment, pain, ery-
throcyte sedimentation rate or C-reac-
tive protein and a health assessment
questionnaire. Efficacy according to
ACR criteria is established by a 20% im-
provement in joint swelling and ten-
derness plus a 20% improvement in
three of the other five items.

In the etanercept group, 26 patients
(87%) achieved PsARC improvement
versus 7 (23%) of those in the placebo
group (P < 0.001). Improvement of at
least 20% in ACR (ACR 20) was
achieved in 73% of etanercept-treated
patients versus 13% of those in the
placebo group (P < 0.001). A 50% im-

provement in ACR (ACR 50) occurred
in 50% of the active treatment group
and in 3% of those in the control group
(P < 0.001). Thirteen percent of pa-
tients receiving etanercept achieved a
70% improvement in ACR (ACR 70);
none of the patients in the placebo
group achieved an ACR 70 response.

Improvements also were seen in
skin disease among the subgroup of
patients who had > 3% body surface
area (BSA) psoriatic involvement (the
minimum BSA required for a valid as-
sessment on the Psoriasis Area and
Severity Index [PASI]). There were 19
patients in each group who qualified
for PASI scoring. In 26% of those on
etanercept, PASI improved by 75%;
none of the patients in the placebo
group achieved PASI 75 (P = 0.037).
The median improvement in PASI
score was 46% in the etanercept-treat-
ed patients and 9% in the control
group (P = 0.003). The researchers re-
ported a 50% median improvement in
target lesions in the etanercept group
and no target lesion improvement in
the placebo group (P = 0.001). 

PHASE II EXTENSION STUDY

Fifty-six of the original 60 patients con-
tinued after 3 months of treatment
into the 6-month, open-label extension
phase.2 During this part of the trial, pa-
tients were permitted to reduce the
dosages of any concomitant arthritis
medications they were using. Among
the patients who had originally been
treated with etanercept, the added 6
months of treatment resulted in an ad-
ditional 14% of patients who achieved
ACR 20, for a total of 87% reaching this
benchmark. In the blinded phase of
this study, 13% of the placebo group
achieved ACR 20; 61% achieved ACR
20 on 6 months of etanercept treat-
ment.

NEW CONCEPTS IN THE MANAGEMENT
OF PSORIATIC ARTHRITIS
Mark G. Lebwohl, MD

Psoriatic arthritis (PsA) is an inflammatory, frequently
seronegative, asymmetrical arthritis that often affects the
spine, sacroiliac, and distal interphalangeal joints. The

cause is not specifically known. Erosive disease can develop
in up to 70%, and 24% of patients with PsA will develop joint
deformities. 
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Improvements in psoriasis were re-
flected in both PASI scores and target
lesions. The median improvement in
PASI scores was 62% in both groups
(that is, those previously treated with
etanercept and those who had been in
the control group in the blinded phase
of the study). Target lesions showed a
median improvement of approximate-
ly 50% in both groups.

The mean dosage of
MTX at baseline was
17.9 mg, and this was
reduced to 12.0 mg 
(P = 0.001) by the end of
the open-label study. In
addition, approximately
25% of patients were
able to discontinue us-
ing MTX. The pred-
nisone dosages also
were significantly de-
creased, from a mean of
7.6 mg at baseline to a
mean of 3.5 mg 
(P < 0.001); 44% of pa-
tients were able to withdraw from sys-
temic corticosteroids.

PHASE III STUDY

The phase III trial of etanercept was a
multicenter version of the phase II trial.3

The phase III study was a 6-month, dou-
ble-blind, randomized, placebo-con-
trolled trial involving 17 sites and 205 pa-
tients. As in the previous study,
etanercept (25 mg) or placebo was giv-
en subcutaneously twice weekly.

To qualify for enrollment, patients
had to have active PsA with at least
three swollen and tender joints, the
presence of psoriasis, and no other in-
flammatory rheumatic diseases. The
concomitant use of prednisone (up to
10 mg) and/or MTX (up to 25 mg) was
permitted, if the drug dosages had
been stable for 2 months prior to the
beginning of the study. The primary
end point was ACR 20 at 12 weeks.
The other measures of arthritis activ-
ity, skin disease, and quality of life in-
cluded ACR 20 at 6 months, ACR 50,
ACR 70, target lesion response, PASI
(in the 128 patients with at least 3%
BSA skin involvement), and Health As-
sessment Questionnaire (HAQ) scores.

At 12 weeks, 59% of etanercept-treat-
ed patients achieved ACR 20, compared
with 15% of the placebo group 
(P < 0.001). The differences in ACR 50
and ACR 70 scores also were statisti-
cally significant (P < 0.001), with 38%
of the etanercept group achieving ACR
50 versus 4% of the placebo group, and
11% of the active-treatment group

achieving ACR 70 versus
0% in the placebo
group. At week 24, the
ACR responses were
comparable with what
was seen at week 12.

In the patients using
MTX, 62% in the etan-
ercept group achieved
ACR 20 at 12 weeks ver-
sus 19% in the control
group (P = 0.001).
Among those who did
not use MTX, 58% in
the etanercept group
achieved ACR 20 at 12
weeks versus 13% of

patients in the placebo group 
(P = 0.001). 

The PsARC responses in the etaner-
cept group were 56% (versus 24% in
the placebo group) at 4 weeks, 72%
(versus 31%) at 12 weeks, and 70%
(versus 23%) at 24 weeks—all statisti-
cally significant differences (P = 0.001).
In addition, there were consistent and
statistically significant improvements
in measures of arthritis activity over the
period from baseline to 12 weeks, in-
cluding physician assessment, patient
assessment, pain score, morning stiff-
ness, and C-reactive protein. Marked
improvement was seen on HAQ at
week 12, with a 63% median change
from baseline in the etanercept group
versus no change in the placebo group
(P = 0.001). This improvement was
maintained through week 24, with a
58% median change in HAQ at the
end of the study in the active-treatment
group versus no change in the placebo
group (P = 0.001).

The median improvement in PASI
score was 47% in the etanercept group
compared with 0% for placebo 
(P < 0.001). The percentage of patients
whose PASI score improved by 50%
was 47% in the etanercept group (ver-

sus 18% in the placebo group), and 23%
of the etanercept-treated patients
achieved a 75% reduction in PASI score
(versus 3% of those in the placebo
group, P = 0.001).

In the etanercept group, the median
percent improvement in target lesions
was 33% in the treatment group, with
43% of these patients experiencing an
improvement of 50% and 22% of pa-
tients achieving a 75% improvement.

SAFETY

The adverse events that occurred in the
etanercept group were virtually identi-
cal to those that occurred in the place-
bo group, except for injection site re-
actions. In the etanercept group, 36
patients reported injection site reac-
tions versus 9 of those in the placebo
group, a statistically significant differ-
ence (P < 0.001). 

CONCLUSION

The results from phase III clinical stud-
ies examining the use of etanercept for
the treatment of PsA demonstrate that
patients with PsA who received etaner-
cept experienced significant improve-
ment in the signs and symptoms of their
disease compared with placebo. Specifi-
cally, compared with patients who re-
ceived placebo, patients who received
etanercept experienced a significant im-
provement in arthritis and psoriatic tar-
get lesions. These studies show that etan-
ercept represents a promising treatment
for PsA, and demonstrate that TNF in-
hibitors may fill a considerable treat-
ment gap for this group of patients. ■

REFERENCES

1.  Mease PJ, Goffe BS, Metz J, Vander-
Stoep A, Finck B, Burge DJ. Etanercept in
the treatment of psoriatic arthritis and
psoriasis: A randomised trial. Lancet.
2000;356:385-390.

2.  Mease PJ. Abstract #2019. Arthritis
Rheum. 2000;43(suppl 9):S403. 

3.  Mease PJ, Kivitz A, Burch F, Siegel E,
Cohen S, Burge D. Improvement in dis-
ease activity in patients with psoriatic
arthritis receiving etanercept (Enbrel): Re-
sults of a phase 3 multicenter clinical tri-
al. Arthritis Rheum. 2001;44(suppl):S90.

“...patients who
received etanercept

experienced a
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arthritis and

psoriatic target
lesions [compared

with those who
received placebo].”
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The latest statistics on psoriasis indicate
that up to 23% of patients with psori-
asis develop PsA.4 Although PsA usu-
ally develops within 10 years of the on-
set of psoriasis, PsA develops before the
onset or diagnosis of skin disease in
about 15% of patients.5 Early diagno-
sis and treatment of PsA are critical, as
irreversible damage and deformity can
occur before either the physician or the
patient is aware that the disease is pro-
gressing. Complicating the clinical pic-
ture is the fact that agents such as sys-
temic corticosteroids and antimalarials
used for the treatment of PsA may ex-
acerbate skin disease.6

RATIONALE FOR A
NEW APPROACH TO THERAPY

The exact mechanisms involved in the
pathogenesis of psoriasis and PsA are
not yet clearly established but certain-
ly are multifactorial. It is known that
proinflammatory cytokines such as tu-
mor necrosis factor (TNF), interleukin
(IL)-1, and other cytokines play an im-
portant role in both psoriasis and PsA.7

Skin and synovial inflammation in pa-

tients with these conditions is charac-
terized by elevated levels of TNF and
IL-1.8,9 Other key pathogenic aspects in-
clude activation of nuclear factor kap-
pa B (leading to the release of cytokines
and chemokines, recruitment of in-
flammatory cells, and collagen release
and fibroblast proliferation),8-11 as well
as hyperplasia of the synovium in
PsA12,13 and of epidermal kerat-
inocytes.14 Recognition of these mech-
anisms has led to research into antag-
onists of what are the likely initial
activators of the pathogenic processes,
namely anti-TNF and anti–IL-1 com-
pounds.

Patients with psoriasis and PsA re-
port that the burden of disease is great,
including significant reduction in work
days, discrimination, depression, fi-
nancial distress, and even decisions
about the clothing they wear.2,3,15

About 20% of the population of pa-
tients with psoriasis have disease that is
categorized as moderate-to-severe or
extremely severe—the same group that
is most likely to also develop PsA.5

The traditional treatments for psori-
asis, including topical therapy, systemic,

and phototherapy modalities, clearly
do not meet patients’ needs. These
treatments often are inconvenient, may
have limited efficacy, can have unac-
ceptable toxicity, and, in all cases, treat
only the symptoms of disease, not its
cause. The first-line agents usually used
for PsA are nonsteroidal antiinflam-
matory drugs, cyclooxygenase-2 in-
hibitors, and analgesics. The typical
second-line agents are sulfasalazine and
methotrexate, with corticosteroids
used in a pulsed fashion to manage
flare-ups. However, as noted above,
many of these agents can exacerbate
psoriatic skin lesions, and none is ap-
proved by the U.S. Food and Drug Ad-
ministration for the treatment of PsA. 

Because psoriasis and PsA appear to
share a number of etiologic factors,
principally involving proinflammatory
cytokines such as TNF, the targeted
therapies that have been developed as
antagonists of TNF and IL-1 offer the
possibility for safer and more effective
management of patients with these
diseases. Indeed, one TNF-inhibiting
agent, etanercept, has been approved
by the FDA for the treatment of PsA,
the only drug approved for this indica-
tion to date.  Etanercept shows promise
in clinical trials for the management of
psoriatic skin lesions as well.

REPORT OF SIX CASES

In our practice, my colleagues and I
used the TNF-inhibiting agent etaner-
cept in six patients with severe psoria-
sis refractory to treatment with the
usual modalities (in five cases, systemic
therapy).16 The patients ranged in age
from 33 to 57 and included four men
and two women. Three patients had
PsA in addition to skin lesions. Prior to
the addition of etanercept to their cur-
rent treatment regimens, Psoriasis Area

TNF BLOCKADE FOR PSORIASIS AND
PSORIATIC ARTHRITIS: CLINICAL EXPERIENCES
Nicholas J. Lowe, MD

Clinicians who manage patients with psoriasis and pso-
riatic arthritis (PsA) face a variety of challenges. It has
been estimated that only 33% of patients with psoriasis

are actively treated for their disease, despite the continued
presence of symptoms.1 Even patients who are receiving thera-
py may be undertreated because physicians are reluctant to
prescribe more aggressive therapies to avoid what they per-
ceive as an excess risk for side effects.2,3 Further, limited expe-
rience with the use of some systemic treatments for psoriasis
leads many dermatologists to refer such patients to regional
centers specializing in this disease, meaning that many pa-
tients must travel, sometimes great distances, to receive treat-
ment for their psoriasis.

Wyeth_WCD_SA_RN_9_18.qxd  9/25/2002  9:16 PM  Page 8



9
THE EMERGING ROLE OF TNF BLOCKADE

Severity Index (PASI) scores were doc-
umented and routine blood chemistries
were performed.

Improvements in skin lesions and
arthritis were graded as major, moder-
ate, mild, or none. Patients continued
on their previous therapy until im-
provement was seen.

The PASI scores at baseline and at the
time of maximum improvement (in
most cases, at 8 weeks after the start of
combination therapy with etanercept)
are shown in the Figure. In addition, all
three patients with PsA had a marked
improvement in their arthritis follow-
ing the introduction of etanercept, with
two showing a major and one showing
a moderate improvement.

The addition of etanercept to other
therapies caused resistant disease to be
more responsive to treatment. Further,
once maximum improvement was
achieved, inclusion of etanercept in the
treatment regimen allowed patients to
lower the dosages of the other drugs.
As important, no added toxicity was
found during etanercept treatment.

CONCLUSION

There is a growing need for the devel-
opment of newer medications for the

treatment of psoriasis. The anti-TNF
medications are emerging as a poten-
tial class of therapy. In our experience
with six cases, etanercept can be safely
added to other systemic and topical
agents to augment their efficacy in se-

vere, recalcitrant psoriasis and can play
a role in reducing the short- and long-
term toxicities of traditionally used
treatments. ■
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FIGURE: PASI Scores Before and After Anti-TNF Therapy
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In a case series, the Psoriasis Area Severity Index (PASI) score in all six
patients with severe, recalcitrant psoriasis improved when etanercept was
added to their previous therapy. No increased toxicity was observed.
Source: Iyer S, et al.16
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The economic burden also is great,
with an estimated $1.6 to $3.2 billion
spent each year on therapy in the Unit-
ed States. Despite such large expendi-
tures, the currently available treatments
are far from adequate, with shortcom-
ings ranging from inconvenience to
toxicity, and not least of all including
the fact that none is curative. Although
clearing of skin lesions can be accom-
plished with any of a variety of drugs,
such as cyclosporine, toxicity limits
long-term use of these medications.
Therefore, for patients with moderate-
to-severe psoriasis, specifically, the ther-
apeutic challenge is to provide safe and
effective long-term management of this
life-impacting disorder.

Fortunately, research over the past
decade has yielded the development of
a new class of agents known collec-
tively as biological response modifiers,
which hold great promise for safe and
effective long-term treatment of pa-
tients with psoriasis, as well as a range
of other immune-mediated inflam-
matory diseases.  Two of these are
anti–tumor necrosis factor (TNF)
agents, the fusion protein etanercept
and the chimeric monoclonal anti-
body infliximab.  The most recent ad-
dition to the list, anakinra, inhibits in-
terleukin-1.

Etanercept, previously approved by
the U.S. Food and Drug Administra-
tion for the treatment of patients with
rheumatoid arthritis (RA) and juvenile
RA, recently was approved for the ad-

ditional indication of psoriatic arthri-
tis (PsA). It is the only drug approved
for PsA at this time. Infliximab and
anakinra, now approved for the treat-
ment of rheumatoid arthritis, are be-
ing studied in PsA as well. (Infliximab
is also approved for the treatment of
Crohn’s disease.)  Meanwhile, a phase
II trial of etanercept in psoriasis has
been completed, and phase III studies
are now under way.

NEW UNDERSTANDING OF
PSORIASIS PATHOGENESIS

Traditionally, psoriasis was considered
to be a disease caused by abnormal ke-
ratinocytes; the infiltrate of lympho-
cytes observed in biopsies of psoriatic
skin lesions was thought to be a sec-
ondary response. However, advances in
immunology, together with the devel-
opment of new systemic immunosup-
pressants, suggest that psoriasis is pri-
marily an inflammatory disease.

TNF plays a prominent role in the
cytokine cascade that contributes to the
inflammatory response throughout the
body. Notably, TNF is found in in-
creased concentration in the areas af-
fected by psoriasis, including the skin
and synovium. TNF is produced by
macrophages and other antigen-pre-
senting cells, some synoviocytes, ke-
ratinocytes, and activated T cells. TNF
potentially could contribute to the
pathogenesis of psoriasis by increasing
the synthesis of inflammatory cy-

tokines, T-cell infiltration into the skin,
angiogenesis, keratinocyte prolifera-
tion, and synthesis of acute-phase re-
actants by the liver.

This new understanding of the
pathogenesis of psoriasis and of the
role of the T cell in the disease process
has led to the concept of TNF blockade
as a treatment. The TNF-inhibitor
etanercept is a fully human soluble fu-
sion molecule that binds both free and
cell-bound TNF. It is administered
twice weekly as a subcutaneous injec-
tion. Etanercept has been approved for
use as monotherapy, but also may be
used with methotrexate. The remain-
der of this presentation will focus on
the clinical trials of etanercept therapy
in patients with psoriasis.

EXPERIENCE WITH TNF 
BLOCKADE IN PSORIASIS

The requirements for enrollment in the
24-week phase II double-blind, placebo-
controlled study3 included stable plaque
psoriasis with at least 10% body surface
area involvement and previous use of at
least one systemic therapy for psoriasis.
Excluded from the study were patients
with guttate, erythrodermic, or pustu-
lar psoriasis and those who had previ-
ously used etanercept or anti-TNF anti-
body therapy. Patients currently being
treated with systemic therapy or pso-
ralen plus ultraviolet A phototherapy
were required to undergo a 4-week
washout period prior to initiation of
etanercept treatment. A 2-week
washout period was required for those
using topical medications.

Of the 112 patients eligible for the
study, 57 were randomly assigned to re-
ceive etanercept, 25 mg subcutaneous-
ly twice weekly, and 55 were assigned
to the placebo group. The primary end
point was the proportion of patients
achieving a 75% improvement in the

Psoriasis is a disease that results in disability equal to that
of other major diseases, including cancer, heart disease,
and major depression.1 Approximately 2 million patients

in the United States have psoriasis that is classified as moder-
ate to severe. According to a National Psoriasis Foundation
survey, between 7% and 10% of patients between 18 and 54
years old say they have contemplated suicide.2

NEW DEVELOPMENTS IN THE TREATMENT OF
MODERATE-TO-SEVERE PSORIASIS
Alice B. Gottlieb, MD, PhD
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Psoriasis Area Severity Index (PASI)
score at 12 weeks (Table, The PASI
Score: A Review). Secondary end points
included PASI scores at other time
points; target lesion clearing; physician
and patient global assessments; Der-
matology Life Quality Index (DLQI),
SF-36; and photographs and biopsies of
selected sites.

PASI SCORES

In the etanercept group, 70% of pa-
tients at week 12 achieved a 50% im-
provement in PASI (PASI 50), com-
pared with 11% in the placebo group 
(P < 0.0001). By the end of the study
at week 24, 77% of those in the etan-
ercept group had achieved PASI 50,
compared with 13% in the placebo
group (P < 0.0001).

The primary end point, PASI 75 at
week 12, was reached
by 30% of etanercept-
treated patients versus
2% of those in the place-
bo group (P < 0.0001).
At week 24, 56% of pa-
tients in the active treat-
ment group had
achieved PASI 75 versus
5% of those in the con-
trol group (P < 0.0001).

A PASI 90 response
was seen in 11% of the
etanercept group at
week 12 and in 21% at
week 24; none of the patients in the
placebo group had 90% improvement
in PASI at week 12 or week 24 
(P < 0.05 and P = 0.0003, respectively).

PHYSICIAN AND PATIENT
GLOBAL EVALUATIONS

The differences between the active
treatment and the control group also
were significant when the secondary
end point of lesion clearing was mea-
sured. In the etanercept group, 46% of
patients were rated as clear or almost
clear at week 12 versus 3% of those in
the control group (P < 0.0001). At
week 24, 53% of etanercept-treated
patients were clear or almost clear
versus 5% of placebo-treated patients
(P < 0.0001). Interestingly, the patient
global scores were comparable, with
reported mean improvements of 58%

and 62% in the etanercept group at
weeks 12 and 24, respectively, versus
5% at week 12 and 4% at week 24 in
the control group (P = 0.0002 for both
time points).

Improvement in the
DLQI showed a statisti-
cally significant differ-
ence between the treat-
ment and placebo
groups as early as week
4, with 30% mean im-
provement from baseline
versus 2% (P = 0.0011).
At week 8, the mean im-
provement over baseline
was 60% in the active
treatment group versus
5% in the placebo group
(P < 0.0001), and these

rates remained virtually unchanged
throughout the remaining 16 weeks of
the study.

SAFETY

The incidence of side effects in the
phase II study of etanercept in psoria-
sis was similar to what has been seen in
other etanercept trials. The only statis-
tically significant differences in adverse
events between the etanercept and
placebo groups occurred in the cate-
gories of infection (any) (P = 0.049)
and injection site reaction (P < 0.0001).
It is not possible to determine the im-
portance of the slight increase seen in
the rate of infections—for example,
whether this represented a higher inci-
dence of common colds. A formal data-
base and analysis from a larger study
will clarify this issue. Injection site re-

actions occurred in 9% of patients
treated with etanercept and none of the
patients in the placebo group. In all cas-
es, the reactions were low grade, typi-
cally occurring about 2 weeks after the
first treatment. No intervention was
necessary, and in no case was an injec-
tion site reaction a cause for discontin-
uation of therapy.

CONCLUSION

The clinical response to targeted TNF
inhibition demonstrated in clinical tri-
als of etanercept provides compelling
evidence that TNF plays a role in the
pathogenesis of psoriasis. Etanercept
monotherapy achieved significant clin-
ical improvement in clearing psoriasis,
and the adverse event profile has been
unremarkable. Patients continue to
improve while on therapy. Two pivotal
phase III trials are now in progress. ■

The Psoriasis Area and Severity Index (PASI) is a standardized, well-
accepted scoring method developed as an objective tool for use in clin-
ical research. Efficacy of interventions typically are expressed as per-
cent improvement in PASI score.

�  Evaluations are performed by investigators.
�  Anatomic regions are evaluated separately for erythema, 

induration, and scaling (EIS).
�  EIS scores are weighted by fraction of region involved and 

contribution of that region to total body surface area involvement.
�  Weighted region scores are added to give the total PASI.

Table: The PASI Score: A Review
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1. According to the latest statistics from the National Psoriasis
Foundation, up to ___% of patients with psoriasis develop
psoriatic arthritis.
a. 13% b. 23%
c. 33% d. 43%

2. The group of patients with psoriasis who are most likely to
develop psoriatic arthritis are those with:
a. a family history of psoriatic arthritis
b. long-standing disease
c. moderate-to-severe disease
d. skin lesions refractory to therapy

3. The proinflammatory molecules that have been cloned and used
as the basis for drug development for anti–tumor necrosis factor
therapy are:
a. granulocyte colony-stimulating factor
b. matrix metalloproteinases
c. p55 and p75 receptors
d. vascular endothelial growth factor

4. Three of the four items apply to the chimeric monoclonal
antibody infliximab. Which one does not apply?
a. approved in the United States for treatment of Crohn’s disease
b. median half-life of 9.5 days
c. lysis of tumor necrosis factor-expressing cells
d. subcutaneous administration

5. Which one of the following does not produce tumor necrosis
factor?
a. activated T cells b. intracellular adhesion molecules
c. keratinocytes d. synoviocytes

6. In the phase II study of etanercept in psoriasis by Gottlieb and
colleagues, ___% of patients in the active-treatment group
achieved the primary end point, a 75% reduction in Psoriasis Area
Severity Index (PASI) at week 12, versus 2% of patients in the
control group.
a. 20% b. 30% c. 40% d. 50%

7. Which of the following statements concerning concomitant use of
etanercept and methotrexate in patients with psoriasis and
psoriatic arthritis is true?
a. concomitant use has made a dramatic difference in target

lesion response in clinical trials 
b. concomitant use has resulted in increased risk for toxicity in

clinical trials 
c. the drugs are approved by the U.S. Food and Drug

Administration for concomitant use
d. the drugs should not be used concomitantly

8. Compared with a 31% response according to Psoriatic Arthritis
Response Criteria (PsARC) in the control group, ___% of patients
who received etanercept in the phase III clinical trial reported by
Mease and colleagues showed PsARC responses by week 4. 
a. 42% b. 52% c. 62% d. 72%
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