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The Role of TNF in Treating Psoriatic Disease

ver the past several years, it has
become increasingly clear that
tumor necrosis factor (TNF) is
an important regulator of immune and
inflammatory rc:sponses.1 Further, it has
been shown in healthy individuals that
TNEF is important to the host defense sys-
tem by initiating antitumor activity and
modulating cell growth and differentia-
tion." In patients with immune-mediated
disease, it has been demonstrated that
overexpression of TNF plays a role in dis-
ease pathogenesis.1
Some of the earliest evidence that
TNF inhibition was clinically impor-
tant occurred when patients with pso-
riatic plaques who were being treated
with infliximab for rheumatoid arthritis
(RA) were seen to have improvements
in their skin disease. A randomized
trial of infliximab monotherapy sug-
gested that TNF inhibition seemed to
be effective and safe in patients with
psoriasis,2 and subsequent clinical tri-
als with infliximab as well as the other
two anti-TNF agents available in the
United States—etanercept and adalim-
umab—were launched. Overall, these
clinical trials have supported, in fact,
what had been theoretically proposed—
that inhibition of TNF would result in
an improvement in immune-mediated
inflammatory diseases such as psoriasis.
In fact, studies to date have shown that
patients on anti-INF therapy typically
have a rapid and significant improve-
ment in their disease.

TNF in Pathophysiology

One of the first discoveries about
TNF was that the molecule lyses tumor
cells. Later laboratory studies showed
that TNF modulates cell growth and
differentiation in a number of impor-
tant ways. Among these are increased
inflammation through the induction of
proinflammatory cytokines, the increase
of cell infiltration via adhesion mol-
ecules, increased angiogenesis as a result
of an increase in vascular endothelial
growth factor, and an increased acute-

Richard G.B. Langley, MD, FRCPC, Chair

phase response, leading to increased
C-reactive protein levels in serum.

Of greatest interest to dermatologists
is the action of TNF on keratinocytes. It
has been demonstrated that TNF plays
a critical role in increasing keratinocyte
hyperproliferation, resulting in the for-
mation of skin plaques. In the laboratory,
it has been shown that TNF produc-
tion is increased in psoriasis: TNF levels
are elevated in serum’ and in psoriatic
[)laques.4’5 Further, TNF levels correlate
strongly with disease severity, as indi-
cated by the Psoriasis Area and Severity

34 . .
Index,” and decrease with -effective

“Overall, these clinical
trials have supported, in fact,
what had been theoretically

proposed—that inhibition
of TNF would result in an
improvement in immune-
mediated inflammatory
diseases such as psoriasis.”

treatment, the extent of reduction cor-
relating with clinical response.S’5

TNE-alpha likely plays a central role in
both the initiating and perpetuating steps
of psoriatic inflammation. Psoriasis results
from an unchecked cascade of steps, initi-
ated when an unknown antigen within
the skin encounters an antigen-presenting
cell (APC), such as a Langerhans cell or a
dermal dendritic cell. Such an encounter
induces a “maturation” of the APC, which
subsequently migrates to a local lymph
node via the afferent lymphatics. In the
lymph node, the APC presents the antigen
to a naive or “resting” T cell &1

This process certainly relies on a mul-
titude of protein-protein interactions
between the cells and also on the release
of proinflammatory cytokines such as
TNF-alpha. The result is the conversion
of naive T cells to memory-effector (or
activated) T cells. The memory-effector
T cells clonally expand, subsequently
re-enter the vasculature, and circulate

freely throughout the body. Occasionally,
memory-effector T cells may traffic back
into the skin, reencounter the antigen,
and then profusely release many differ-
ent types of cytokines—such as TNF-
alpha—that elicit more inflammatory cell
infiltration and keratinocyte prolifera-
tion. In this light, an unchecked positive
feedback between cytokines and inflam-
matory cells perpetuates and augments
cutaneous inflammation, resulting mac-
roscopically in a plaque of psoriasis.G—10

Conclusion

Investigations in both basic science
and clinical arenas have yielded impor-
tant results that have elucidated the cru-
cial role that TNF plays in the inflamma-
tory process. Specifically, TNF has been
shown to be associated with the develop-
ment of immune-mediated inflammatory
diseases, such as RA and Crohn’s disease.
More recently, studies have demonstrated
the role of TNF in plaque psoriasis and
psoriatic arthritis. ]
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Clinical Experience Shows Efficacy of TNF Inhibition in
Patients With Psoriatic Disease

atients with moderate to severe
Ppsoriasis and their physicians have

anticipated the results of clini-
cal trials with therapies that offer new
avenues for managing their disease. One
of the most important of these is the
availability of biologic therapies. Recent
results of trials using these treatments—
in particular, the inhibitors of tumor
necrosis factor (TNF)—demonstrate that
the hope invested in these new approach-
es is being realized.

In this article, the available data regard-
ing efficacy of TNF inhibition in patients
with psoriatic disease—plaque psoria-
sis and psoriatic arthritis (PsA)—will
be reviewed. Because anti-TNF therapy
provides the potential for reduced mor-
bidity for patients with skin disease, joint
disease, or both, dermatologists need to
become familiar with the capabilities of
these agents, as well as with their appro-
priate use.

Pivotal Trial Results in
Psoriasis and PsA

Etanercept is a fully human receptor
fusion protein composed of a human
TNF type II receptor and the human
immunoglobulin G1 (IgG1):Fc region.
It is approved by the US Food and Drug
Administration (FDA) for the treatment
of rheumatoid arthritis (RA), juvenile
RA down to 4 years of age, ankylosing
spondylitis, PsA, and moderate to severe
plaque psoriasis. In patients with PsA,
this drug has been shown to reduce the
clinical signs and symptoms of the dis-
ease and to inhibit the progression of
structural damage to joints, as demon-
strated on x-rays.

Recently, the results of a global phase
III study of etanercept in psoriasis and PsA
were published.1 This was a double-blind,
24-week study in which 672 patients
were randomized and 652 received for
12 weeks either placebo or etanercept in
one of three dosage regimens (low-dos-
age, 25 mg once weekly; medium-dosage,
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25 mg twice weekly; or high-dosage, 50
mg twice weekly). For the second 12-week
period, all patients already on etanercept
continued their original regimen, but the
patients on placebo received etanercept,
25 mg twice weekly.

The primary end point was the pro-
portion of patients achieving a 75% or
greater improvement in the Psoriasis Area
and Severity Index (PASI 75) at week
12. The investigators reported that only
4% of patients in the placebo group had
achieved PASI 75 at week 12, compared
with 14% of those in the low-dosage

“Because anti-TNF ther-
apy provides the potential
for reduced morbidity for
patients with skin disease,

joint disease, or both,

dermatologists must
become familiar with the
capabilities of these agents,
as well as with their
appropriate use.”

etanercept group, 34% of patients in the
medium-dosage group, and 49% of those
in the high-dosage group (see Figure on
page 5 for a summary of these results).

Ninety percent improvement in PASI
(PAST 90) was seen at week 12 in 3% of
those in the low-dosage group, 12% of
patients in the medium-dosage group,
and 22% of subjects in the high-dosage
group compared with 1% of placebo-
treated patients.

At the end of 24 weeks, further clinical
improvements were seen in the treated
groups. PASI 75 was achieved by 59% of
patients in the high-dosage group, 44%
of those in the medium-dosage group,
and 25% of those in the low-dosage
group. Thirty-three percent of patients
who had received placebo during the first
12 weeks achieved PASI 75.

Alice B. Gottlieb, MD, PhD

In sum, the higher-dosage group had
a higher response rate and achieved
responses more quickly than the lower-
dosage etanercept group.

Infliximab in Psoriasis:
SPIRIT Trial

Infliximab is a chimeric monoclonal
antibody to TNF that is composed of
murine regions and the human IgGlI:
Fc region. Infliximab is approved by the
FDA for the treatment of Crohn’s disease
and RA; pivotal trials using this drug in
patients with psoriasis and PsA are near-
ing completion.

Full results from the recently completed
trial of infliximab in psoriasis—formally
known as the Study of Psoriasis With
Infliximab (Remicade) Induction Therapy
(SPIRIT)—are expected to appear soon in
peer-reviewed journals. Meanwhile, pre-
liminary results are available.”

This phase II study was a multicenter,
randomized, double-blind, placebo-con-
trolled trial involving 249 patients with
plaque psoriasis. Patients were random-
ized to receive infusions of infliximab,
3 mg/kg (n=99) or 5 mglkg (n=99), or
placebo (n=59) at weeks 0, 2, and 6.
Eighty-eight percent of patients in the
5-mg/kg group achieved an improve-
ment of PASI 75 or better at week 10
compared with only 4% of those in the
placebo group. These differences held
regardless of gender, age, patient weight,
baseline PASI score, body surface area
involved at baseline, and history of previ-
ous systemic antipsoriasis therapy.

Dermatology Quality of Life
Index (DLQI) and Global
Assessment Improvements
Differences in the DLQI were noted
between groups in the etanercept phase
III study. As with clinical improvement,
patients receiving the higher dosages had
earlier and more substantial improve-
ments. The SPIRIT trial of infliximab
also included assessment of quality-of-life



Table. Criteria for
American College of

Rheumatology 20%
(ACR 20) Response

® 20% improvement in BOTH
of the following:

» Swollen joints
» Tender joints
Plus

® 20% improvement in three
of the following:

» Patient’s pain assessment

+ Patient’s assessment of disability
» Physician’s global assessment

» Patient’s global assessment

» C-reactive protein or erythrocyte
sedimentation rate

Source: Felson DT, et al. Arthritis Rheum.
1995;38:727-735.

improvement using the DLQI as a rating
instrument. Those results have not yet
been published.

The improvements noted—both
in the clinical trials and in clinical
practice—in patients’ overall sense of
well-being and wellness are, of course,
attributable to the alleviation of a host
of problems caused by psoriatic disease.
These problems range from inconve-
nience to pain and various levels of
physical and social disability. However,
it is the observation of many clinicians
who have treated psoriasis patients with
TNF inhibitors that their quality-of-life
improvements tend to occur soon after
initiation of therapy, leading to the
hypothesis that inhibiting TNF actually
may have some central nervous system
effects in addition to the effects on the
skin and joints.

The PASI 75 results in the etaner-
cept phase III study were echoed by the
data from the physician's static global
assessment of clear or almost-clear sta-
tus. By week 12, 49% of patients in
the high-dosage group were judged as
clear or almost clear; this status was
achieved by 34% of patients in the
medium-dosage group and 23% of the
low-dosage group. In comparison, only
5% of patients in the placebo group
were clear or almost clear on physi-
cian’s static global assessment at week
12 (P<0.001 for comparison with all

active-treatment groups). The results
of the patient’s static global assessments
were similar to those of the physician’s
global assessments.

TNF Efficacy in PsA
Dermatologists must recognize that
psoriasis is a multisystem disease and
patients with both plaque psoriasis and
PsA must be identified and treated for
both aspects of this disorder. Anti-TNF
therapy has been shown to be effective
in managing the signs and symptoms of
PsA. In a double-blind, randomized trial
of etanercept involving 205 patients,3
101 received etanercept and 104 were
randomized to the placebo group.
Patients who were already on stable doses
of up to 25 mg weekly of methotrexate
and/or up to 10 mg daily of prednisone
were permitted to continue this therapy;
almost all of the patients were taking
nonsteroidal
(NSAIDs).

For 6 months, the active-treatment

antiinflammatory drugs

group received etanercept, 25 mg twice
weekly. An open-label extension of the
controlled study followed, lasting for an
additional 6 months. Patients were evalu-
ated clinically for signs and symptoms of
PsA, as well as for x-ray progression of
the disease.

Response was evaluated according to
achievement of a 20% improvement in
the American College of Rheumatology

score (ACR 20) (Table). In the etan-
ercept-treated group, 59% of patients
achieved ACR 20 at the 3-month evalu-
ation compared with 15% of those who
received placebo (P<0.001).3

X-ray progression was evaluated accord-
ing to a qualitative assessment known
as the modified Sharp score, in which
21 joints in the hands and wrists are exam-
ined for erosions and 20 are examined for
joint-space narrowing and the examiner
assigns a composite score according to the
number and severity of affected joints.
At 12 months, the placebo group—
despite the continued use of methotrex-
ate, prednisone, and NSAIDs—experi-
enced progression of disease, whereas the

etanercept group had no x-ray progres-
sion (P<0.0001).

Conclusion

Dermatologists are increasingly aware
that psoriasis is a multisystem disease
and that about one third of patients
with moderate to severe skin disease have
psoriatic joint disease as well. However,
dermatologists must be vigilant, because
it is unlikely that patients with psoriasis
will complain of signs and symptoms at
the dermatology office. First, the onset of
PsA typically is gradual, so patients may
become accustomed to creeping pain
and disability, accepting these as normal.
Second, patients are not likely to realize
that joint symptoms are associated with

Figure: Patients Who Achieved at Least a 75%
Improvement in the Psoriasis Area and Severity Index

(PASI 75) in Etanercept Psoriasis Study

Low-dose etanercept: 149%*
25 mg once weekly (n=160) °

Medium-dose etanercept:
25 mg twice weekly (n=162)

High-dose etanercept:
50 mg twice weekly (n=164)

Placebo group switched to low-dose

period: 25 mg once weekly (n=166)

etanercept for second 12-week

.33%

Low-dose etanercept: o
25 mg once weekly (n=160) I25/°

Medium-dose etanercept:
25 mg twice weekly (n=162)

High-dose etanercept:
50 mg twice weekly (n=164)

* P<0.001 for comparison with the placebo group at week 12; there was no placebo group for weeks 12-24.

Source: Leonardi CL et al.*
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their skin disease. Third, if they do notice
joint symptoms, they probably would
not associate the dermatologist with help
for these problems.

Etanercept has been shown to inhibit
joint destruction, bone erosion, and
joint-space narrowing, in addition to
controlling both signs and symptoms.
Two other available TNF inhibitors,
infliximab and adalimumab, are being
evaluated for their value in psoriatic
disease. (Adalimumab, a recombinant
human IgGl monoclonal antibody to
TNE is indicated at this time only for
the treatment of RA; it was not discussed

TNF Inhibition for Psoriatic Disease

in this article because studies with this
drug in psoriatic disease are in their early
stages.)

The former paradigm in the treatment
of PsA was to treat to alleviate joint symp-
toms, particularly pain, a function most
commonly associated with the rheuma-
tologist. With the newer therapies, it
is possible to take therapy a significant
step further, and that is to treat early
to avoid disability. Drugs that inhibit
x-ray progression clearly must be intro-
duced earlier rather than later in the
disease to prevent deformity and func-
tional loss and to preserve quality of

life. Dermatologists can and should be
involved in that process. u
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Safety Data for the TNF Inhibitors: Considerations for
the Treatment of Psoriasis and Psoriatic Arthritis

marketing use, tumor necrosis factor
(TNF) inhibitors have been shown
to be generally safe. Most of the data
regarding the safety of TNF inhibitors
have been established from investigations

In both clinical trials and in post-

of patients receiving these drugs for the
treatment of rheumatoid arthritis (RA).
However, the current body of evidence
regarding TNF-inhibitor safety in patients
with psoriasis and psoriatic arthritis (PsA),
is growing. This article emphasizes the
safety data collected to date in patients
with RA and psoriasis.

Three TNF inhibitors currently are
approved for use in the United States by
the US Food and Drug Administration
(FDA). Etanercept is approved for RA,
juvenile RA in patients down to 4 years
of age, ankylosing spondylitis, PsA, and
moderate to severe plaque psoriasis.
Infliximab is approved for Crohn’s disease
and RA, and pivotal trials using this agent in
patients with psoriasis and PsA are nearing
completion. Adalimumab is indicated at
this time only for the treatment of RA,
but currently is being studied in patients
with psoriasis and PsA.

In the following sections, the data on
clinical trials involving etanercept and
infliximab in patients with psoriatic
disease will be reviewed. Adalimumab is
a newer drug, and, thus, its postmarketing
experience is brief. Further, the detailed
safety data from clinical trials of adali-

) .. .1
mumab in psoriasis are limited.

Results of Major Clinical Trials
to Date”

A large body of evidence has been
accumulated on etanercept. Because
etanercept was first approved and used
for patients with RA, most of the
safety data are derived from the RA
population. As of December 2003,
clinical trial data had been collected
on more than 5,100 patients, for

a total of approximately 10,500 patient-
years of evidence. In post-marketing
use, more than 230,000 patients have
received etanercept, equivalent to more
than 423,000 patient-years. More than
1,000 patients are now in their fifth year
of treatment, and some 425 patients have
continued treatment into their sixth year.

Clinical studies of etanercept in psoriatic
disease, specifically, have included approxi-
mately 2,500 patents enrolled in a variety
of trials. Those have involved studies of
psoriasis and/or PsA, including a recenty
published 24-week, double-blind study
involving 672 patients receiving various
dosage regimens of etanercept.” Another
study completed in Europe, Canada, and
the United States adds approximately 580
more psoriasis patients. A new trial with
etanercept, the EASE study, is under way
and will add another 2,500 patients. Yet
another study evaluating the long-term
use of the higher dose of etanercept, 50 mg
twice weekly, will add approximately
600 patients to the database. Ultimately,
controlled and open-label data will be
available on more than 5,500 patients
with psoriatic disease. Of course, post-

Patient Exposure
to Etanercept

® More than 5,100 patients have
participated in clinical trials for
etanercept, totalling approxi-
mately 10,500 patient-years of
evidence.

® More than 5,500 patients with
psoriatic disease will be avail-
able for controlled and open-
label trials using etanercept.

® More than 1,650 patients have
been enrolled in clinical trials for
infliximab, for a total of about
3,500 patient-years of exposure.

The figures in this summary are taken from
the accumulated clinical trial and postmar-
keting surveillance data.

Bruce E. Strober, MD, PhD

marketing safety data will also grow
rapidly for the psoriasis population as the
drug currently is being used extensively
in clinical practice in the United States
for both psoriasis and PsA.

Similarly, a large amount of safety data
has been gleaned from studies involving
infliximab. Most of these safety data
are derived from populations of patients
with RA and Crohn’s disease. As of March
2003, more than 1,650 patients, rep-
resenting approximately 3,500 patient-
years of exposure, have been enrolled in
clinical trials for infliximab. Furthermore,
in postmarketing use across all indications,
more than 430,000 patients have received
infliximab, representing more than
750,000 patient-years of use. Infliximab
use for psoriasis and PsA currendy is
off-label, and, thus, post-marketing
surveillance for patients with psoriatic
disease is limited.

The results of the Study of Psoriasis
With Infliximab (Remicade) Induction
Therapy (SPIRIT), are not available as
of the publication of this supplement.
The safety evidence on infliximab discussed
in this supplement is from the 54-week
phase III, Anti-Tumor Necrosis Factor Trial
in Rheumatoid Arthritis With Concomitant
Therapy (ATTRACT) study.’

Reported Adverse Events

The combined data from the clinical
trials with etanercept completed to date
show that adverse events occurred less
frequently in the psoriasis clinical trials
than had been observed in the RA clinical
trials.

In the psoriasis trials, the rates of infection
were low—approximately 1%. These rates
were similar among all active-treatment
groups as well as in each active-treatment
group compared to placebo groups.

No treatment-related laboratory abnor-
malities were observed and no subjects
withdrew from these studies because of an

* Unless other references are cited, the information contained in this section is supported by data published in the package inserts for etanercept and infliximab.
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abnormal laboratory result. Further, there
were no new or unanticipated patterns
of adverse events observed in psoriasis
trials when compared to other etanercept
trials for other indications. There were no
differences in frequency of adverse events
based on age, race, gender, or weight.

In addition, no dose-related toxicities
were reported with etanercept. Specifically,
when compared to the lower dosages (25
mg twice weekly and 25 mg once weekly),
use of the 50-mg twice-weekly dose did not
represent an increase in risk with regard to
adverse events and serious adverse events
(including serious infections) over the 24
weeks of formal study.

An injection-site reaction (ISR) is one
of the most common adverse events that

Figure: Injection-
Site Reaction

A mild skin reaction is the most
predictable and consistent adverse
event that occurs in patients who
receive etanercept.

occurs in patients who receive etanercept,
and it has been seen in approximately
15% of those who receive this agent for
psoriasis. Further, the incidence of ISR
is the same regardless of the dose of
etanercept used. The reaction appears
as an erythematous patch, macule, or
plaque that may be tender and/or pruritic.
The histology of ISR resembles that of
a delayed-type hypersensitivity reaction.
In the majority of cases, ISR is mild and
usually is not noticed by the patient.
If it occurs and treatment is desired, a
midpotency topical cortico-steroid and
an antihistamine may be used. In general,
patients “become desensitized” to the
reaction over the first 2 months of use,
and so the ISR tends to wane in intensity
and frequency with long-term use of
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etanercept.4 Clinical studies on etanercept
for psoriasis also focused on the effect of
abrupt discontinuation of the drug after
24 weeks of continuous therapy. When
etanercept was withdrawn abruptly, a
gradual return of psoriasis was seen over
an average of 3 months.” No morphologic
conversion to other forms of psoriasis
(pustular or erythrodermic) was observed,
and in no cases did discontinuation result
in hospitalization due to psoriasis-related
serious adverse events.* Initiation of
retreatment at the same dose of etanercept
yielded efficacy rates comparable to those
seen prior to withdrawal of the drug, with
no increase in antigenicity.é In fact, at
this time, no clinical studies of etanercept
have shown the formation of neutralizing
antibodies to this medication.

In patients with RA treated with
infliximab in the ATTRACT trial’ and
other published clinical studies, the
most commonly reported adverse events
included upper respiratory infections,
nausea, sinusitis, and diarrhea. In all cases,
these were mild and did not interfere with
therapy or prevent administration of the
next dose of infliximab.

Infusion reactions are a well documented
feature of infliximab administration in
some patients. Generally, an infusion
reaction is defined as any adverse event
occurring during infusion and up to
1 to 2 hours postinfusion. The most
common symptoms and signs associated
with infusion reactions are fever, chills,
chest pain, hypotension, hypertension,
dyspnea, urticaria, and pruritus. In
clinical studies, approximately 20% of
patients receiving infliximab experience
an infusion reaction, compared to 10%
of control patients receiving a placebo.
Most infusion reactions are mild, with
less than 1% defined as serious, resulting
in anaphylaxis, convulsion, erythematous
rash, or hypotension. In clinical
trials, approximately 3% of subjects
discontinued infliximab because of
infusion reactions. Patients who develop
antibodies to infliximab have a two- to
threefold increased risk of developing an
infusion reaction. Concomitant use of
another immunumodulatory medication
(such as methotrexate) reduces the risk of
both developing antibodies to infliximab
and the infusion reaction.

TNF Inhibition And
Infection Risk

When TNF-inhibiting treatment was
introduced, there was great concern over
a theoretical risk for serious infections
such as pneumonia, severe urinary tract
infections, tuberculosis (TB), and sepsis.
When considering data on infections in
any study, it is important to examine the
results from two perspectives. First, if a
patient has an infection and treatment
with a particular agent is initiated, does
a risk exist that the infection will be
exacerbated or more difficult to treat?
Second, if a patient does not have an
infection and therapy is started, will
there be a greater likelihood of infection
developing? Importantly, does there exist
the potential for an increased risk for
opportunistic infections including TB?

The rates of serious infections observed
in the clinical trials of etanercept were
comparable across all treatment arms and in
the placebo groups. Of note is the fact that
no increase in serious infections was seen in
the high-dosage treatment groups through
24 weeks of treatment with etanercept.
During weeks 1 through 12, three patients
receiving etanercept experienced cellulitis
and one had gastroenteritis. During this
same period, infections occurred in four
patients in the placebo group: one case
each of cellulitis, furunculosis, pharyngitis,
and pneumonia.

With regard to long-term tolerability
in patients receiving etanercept for RA
in clinical trials, there does not seem to
be an increased risk of serious infection,
regardless of whether they have early RA
or advanced RA, when compared to their
control populations. The lack of increased
infection risk persists as patients receive
this drug chronically.

It should be noted that in postmarketing
use of etanercept, infliximab, and adali-
mumab, serious infections and sepsis have
been reported. Most of these cases involved
patients also receiving concomitant
immunosuppressive therapy that, in
addition to their underlying medical
condition (such as RA), could predispose
them to infection.

Patients who received infliximab in
published RA clinical trials did have higher
rates of serious infections than did those
in placebo groups, but the differences



were not statistically significant. Further,
sepsis is not an uncommon problem
among patients with RA who are taking
methotrexate, and subjects in many of the
infliximab trials were given methotrexate
with infliximab.

From the accumulated long-term
tolerability data, it does not appear that
TNF-inhibiting therapy greatly increases
the risk of infection. However, given
the theoretical risk of infection after
TNF blockade, vigilance on this issue is
warranted, and patients who do develop
infections during a course of therapy with
any of these agents should be monitored
closely. Use of a TNF-inhibiting agent
should be discontinued in the context of
a febrile illness—especially bacterial or
fungal—or if sepsis develops. The patient
should be observed and the infection
treated appropriately. Treatment with the
TNF inhibitor may be restarted when the
infection clears, especially if the clinical
situation dictates the use of a TNF
inhibitor as the best or only reasonable
therapy.

Local infection—such as a herpes
simplex virus or a human papillomavirus
infection—does not require cessation of
anti-TNF therapy. Patients should not be
started on anti-TNF therapy if they have
an active infection or a history of recurrent
bacterial or fungal infections requiring
frequent antimicrobial treatment.

TB reactivation has occurred subsequent
to the initiation of anti-TNF therapy,
often presenting as extrapulmonary
or disseminated TB. Infliximab and
adalimumab carry a boxed warning
regarding TB in their labeling, and a
purified protein derivative (PPD) test is
required prior to initiation of therapy
with these drugs. Owing to a lower
postmarketing rate of TB reactivation
associated with etanercept, a PPD test is
not required for patients to begin therapy
with etanercept, but it may be advisable
depending on geographic location. For
example, in New York City, the incidence
of latent TB is much higher than the
national average, so performance of a PPD
test may be a reasonable precaution for
patients living in metropolitan areas with
large populations of people who come
from countries with high endemic rates
of TB. The author’s personal preference

is to perform a PPD on any patient
receiving a TNF-inhibiting therapy. In all
instances of detected latent TB, effective
anti-TB therapy should be initiated prior
to starting anti-TNF therapy.

Low Risk For Malignancy
With TNF Inhibition

For all three anti-TNF agents, both
clinical trial data and postmarketing
surveillance do not support early concerns

Infection and Anti-TNF

Therapy: Strategies for
Managing Risk

m Patients who develop a new
infection while on anti-TNF therapy
should be monitored closely.

m Treatment should be discontinued
in patients with serious infections
or sepsis.

® Treatment should not be initiated
in patients with active infection.

that TNF blockade might increase the
risk for malignancy. In fact, as of March
2003, open-label extension clinical trials
of etanercept (involving more than 8,300
patient-years of exposure), infliximab
(more than 2,400 patient-years of
exposure), and adalimumab (involving
more than 4,800 patient-years of
exposure) do not reveal an occurrence of
malignancies (including lymphoreticular
malignancy) exceeding that which would
be expected in a matched population not
receiving these drugs.7

Malignancy rates in the etanercept
clinical trials for psoriasis and PsA are
comparable to those that would be
expected in patients with severe psoriasis
on systemic therapics.8 Nevertheless,
not enough data are available to state
definitively that anti-TNF agents
such as etanercept are safe to use in
patients with a history of a solid tumor
(excluding nonmelanoma skin cancer) or
lymphoreticular malignancy.

Patients with RA or psoriasis are believed
to carry a two- to threefold increased
lifetime risk for lymphoma.9 Therefore,
any analysis of the effect of medication on
these populations must consider the risk

of lymphoma specific to the disease entity.
At this time, the consensus is that patients
receiving anti-TNF therapy for RA are
not believed to have an increased risk
of de novo lymphoma development that
exceeds the underlying risk for the entire
RA population (regardless of previous or

ongoing therapy).'®!!

TNF And Demyelination

Early investigators hypothesized that
blocking TNF might be an effective
means of treating multiple sclerosis
(MS). The TNF inhibitor lenercept (not
marketed in the United States), a soluble
p55 TNF-receptor fusion molecule,
was used in a double-blind, placebo-
controlled phase II study involving 168
patients with active MS."? There were no
significant disease differences between
the lenercept- and placebo-treated groups
evaluated using magnetic resonance
imaging, but the number of lenercept-
treated patients experiencing MS
exacerbations was significantly increased
compared with patients
placebo. Furthermore, the lenercept-
treated patients had MS exacerbations

receiving

that occurred earlier. Finally, neurologic
deficits were more severe in the lenercept
treatment groups.

Cases of new-onset MS or demyel-
inating neurologic syndromes (such
as optic neuritis, transverse myelitis,
or seizure disorder) or exacerbations of
previously existing conditions have been
reported in patients receiving anti-TNF
therapy, including etanercept, infliximab,
and adalimumab. In most cases, symptoms
resolved partially or fully on discon-
tinuation of therapy, and, in a few of
these patients, rechallenge with the TNF
inhibitor resulted in reappearance of
symptoms.13

As a result of the association between
TNF inhibition and demyelination sug-
gested by these reports, anti-TNF agents
should not be initiated in patients with
a history of demyelinating neurologic
disease. At baseline, the practitioner
should question patients for any current
neurologic symptoms or history of
neurologic disease. This will assist in
determining if a symptom or sign that
occurs during treatment is preexisting or
is truly new-onset.

TNF Inhibition for Psoriatic Disease



Cardiac Safety

Both infliximab and etanercept were
evaluated for their possible beneficial
effects in patients with congestive heart
failure (CHF). In multiple clinical trials,
neither agent showed benefit when
given to patients with CHE One study
suggested higher mortality in patients
with  CHF who received etanercept,
but another study did not corroborate
this phenomenon.14 In one study of
infliximab, patients receiving a higher
dose of the drug (three doses at 10 mg/kg)
had worse outcomes (hospitalization or
death).'® Furthermore, case reports have
identified a small group of people with
new-onset CHF while receiving either
etanercept or infliximab. Some of these
patients had neither precipitating factors
nor preexisting heart disease, and some
were under the age of 50.¢ Currently,
there are no published data regarding
the risk of using adalimumab in the
setting of CHE But the data regarding
etanercept and infliximab support caution

Patient Selection For

Anti-TNF Therapy

Anti-TNF therapy is effective
and safe in most patients with
psoriasis and PsA. In general,
TNF inhibitors should be
avoided in patients with:

m Active bacterial infections or
chronic bacterial infections

B Multiple sclerosis or demyelin-
ating neurologic disease

m Solid tumors (except for
nonmelanoma skin cancers)
or lymphoproliferative
malignancies

®m Congestive heart failure

A careful risk:benefit assessment
should be performed to deter-
mine whether patients with these
conditions should start anti-TNF
therapy. If treatment is initiated,
careful monitoring is warranted,
and ongoing consultation with
another specialist (ie cardiolo-
gist, neurologist, etc.) should be
considered.
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when considering an anti-TNF therapy
for patients with concomitant CHF, and
patients should be followed for new-onset

cardiac signs and symptoms while on anti-
TNF therapy.

Lupuslike Syndromes

All three anti-TNF therapies are as-
sociated with the development of auto-
antibodies.  Specifically, antinuclear
antibodies (ANAs) have been seen in
some patients receiving these therapies.
This laboratory abnormality usually has
no clinical significance, but a few
reports and postmarketing surveillance
have revealed isolated cases of lupuslike
syndromes (systemic and cutaneous lupus
erythematosus) arising during anti-TNF
therapy. In nearly all cases, the syndromes
resolved after discontinuation of anti-

TNEF therapy. 1723

Other Safety Considerations

In the clinical trials of etanercept,
infliximab, and adalimumab, no new-
onset, clinically significant laboratory
abnormalities developed during the use of
these agents. Indeed, the package inserts
for these medications do not specifically
recommend laboratory monitoring.
There are rare postmarketing reports
of pancytopenia arising in patients
receiving etanercept. The relationship of
these events to the use of the drug is
unclear, but an alternative therapy should
be considered in patients with a prior
history of hematologic abnormalities.
Additionally, patients receiving etanercept
(or any drug) who develop signs or
symptoms of bleeding abnormalities or
infections should be thoroughly evaluated
and discontinuation of treatment should
be considered.

Clinical common sense suggests
obtaining baseline laboratory studies,
including a complete blood count, liver
function tests, and a comprehensive
metabolic panel. Some clinicians advocate
a baseline ANA titer and hepatitis B and
C serologies. The baseline laboratory values
can be compared to subsequent laboratory
tests performed during therapy, and the
drug may be ruled out or implicated as the
source of any possible new-onset clinical
sign or symptom. Regardless, in a patient
tolerating anti-TNF therapy, laboratory

monitoring for these agents need not be
frequent.

None of the anti-TNF therapies should
be given concomitantly with anakinra,
another agent approved for the treatment
of RA. Further, it should be noted that
concomitant use of methotrexate reduces
the clearance of adalimumab.

At this time, although specific studies
have not been conducted, dosage ad-
justments do not appear to be necessary for
patients with hepatic or renal insufficiency
who are on anti-TNF therapy.

Patients on anti-TNF therapy who
require immunization may receive any
vaccine except a live virus vaccine (eg,
vaccinia for smallpox). If such live virus
vaccination is necessary, consider inter-
rupting anti-TNF therapy. For example,
etanercept therapy can be discontinued 10
days prior to and restarted approximately
10 days after the vaccination. Reassure
patients that rebound of their disease
will not occur on discontinuation of
therapy and that worsening of psoriasis
on discontinuation of treatment occurs
very slowly.

All three anti-TNF therapies are preg-
nancy category B drugs. It is not known
whether these agents are excreted in
human milk or whether they are absorbed
systemically after ingestion. Until more
experience is reported in pregnant and
lactating women and unless therapy with
the drug is deemed medically essential to
the mother, it is prudent to have women
discontinue these therapies during
pregnancy and resume treatment after
babies have been weaned from breast-

feeding.

Conclusion
To summarize, anti-TNF therapy should
be avoided in patients who have:
e Active or chronic bacterial infections
* MS or demyelinating neurologic disease
* Solid tumors (except for nonmelanoma
skin cancers) or lymphoproliferative
malignancies
e CHF

However, in the overwhelming majority
of patients with psoriasis, with or without
PsA, anti-TNF therapy is not contrain-
dicated and serious adverse events are
rare. Clinical trials have demonstrated
that the benefit-to-risk ratio of using



these medications is quite good.

Dermatologists who use care in patient
selection and provide regular follow-up
can confidently offer anti-TNF therapy
to patients with psoriatic disease. (At this
time, etanercept is the only one of the
three TNF-inhibiting agents approved by
the FDA for use in patients with psoriatic
disease.) ]
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Instructions: For each question or incomplete statement, one answer or completion is correct. Circle the most appropriate response. Five of six
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1. The most rapid onset of and best results in the phase IIT 4. One of the first discoveries about tumor necrosis factor
etanercept trial in patients with psoriasis were seen in the (TNF) was that:
group that received: a. It causes increased C-reactive protein in serum.
a. 25 mg once weekly b. It is an activator of naive T cells.
b. 25 mg twice weekly c. It lyses tumor cells.
c. 50 mg once weekly d. It modulates cell growth and differentiation.
d. 50 mg twice weekly

5. Studies have shown that TNF levels correlate

2. Which one of the following statements is true concerning strongly with disease severity as indicated by the:
the Study of Psoriasis With Infliximab (Remicade) a. ACR 20 score c. PASIscore
Induction Therapy (SPIRIT) trial? b. DLQI d. Sharp score
a. No differences in response were seen between the

active-treatment groups and the placebo group.
b. No differences in response were seen between
men and women.
c. Patients with no history of antipsoriasis therapy did
better than those who had received prior treatment.
d. Patients with greater body surface area involvement

6. When activated by TNE antigen-presenting cells migrate
through afferent lymphatics to lymph nodes, where they:
a. Activate naive T cells and other immune cells.
b. Form nuclear factor of activated T cells.
c. Inhibit the clonal expansion of effector cells.
d. Up-regulate selectins.

at bascline showed a greater response to treatment. 7. Patients with Crohn’s disease and rheumatoid arthritis are
at increased risk for developing non-Hodgkin’s lymphoma:
3. Which one of the following is a measure of x-ray a. As a result of an immune dysregulation inherent
progression of psoriatic arthritis? in their diseases.
a. American College of Rheumatology 20 score b. As a result of long-term treatment with disease-
b. Dermatology Quality of Life Index modifying antitheumatic drugs.
c. Dsoriasis Area and Severity Index c. When they receive anti-TNF therapy.
d. Sharp score d. When they stop anti-TNF therapy.
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