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ABSTRACT

BACKGROUND

Interactions between leukocyte-function—associated antigen type 1 (LFA-1) and inter-
cellular adhesion molecules are important in the pathogenesis of psoriasis. Efalizu-
mab, a humanized monoclonal antibody, binds to the & subunit (CD11a) of LFA-1 and
inhibits the activation of T cells.

METHODS

In a phase 3, multicenter, randomized, placebo-controlled, double-blind study, we as-
sign 597 subjects with psoriasis to receive subcutaneous efalizumab (1 or 2 mg per kil-
ogram of body weight per week) or placebo for 12 weeks. Depending on the response
after 12 weeks, subjects received an additional 12 weeks of treatment with efalizumab or
placebo. Study treatments were discontinued at week 24, and subjects were followed
for an additional 12 weeks.

RESULTS

At week 12, there was an improvement of 75 percent or more in the psoriasis area-
and-severity index in 22 percent of the subjects who had received 1 mg of efalizumab
per kilogram per week and 28 percent of those who had received 2 mg of efalizumab
per kilogram per week, as compared with 5 percent of the subjects in the placebo group
(P<0.001 for both comparisons). Efalizumab-treated subjects had greater improve-
ment than those in the placebo group as early as week 4 (P<0.001). Among the efali-
zumab-treated subjects who had an improvement of 75 percent or more at week 12, im-
provement was maintained through week 24 in 77 percent of those who continued to
receive efalizumab, as compared with 20 percent of those who were switched to placebo
(P<0.001 for both comparisons). After the discontinuation of efalizumab at week 24,
an improvement of 50 percent or more in the psoriasis area-and-severity index was
maintained in approximately 30 percent of subjects during the 12 weeks of follow-up.
Efalizumab was well tolerated, and adverse events were generally mild to moderate.

CONCLUSIONS

Efalizumab therapy resulted in significant improvements in plaque psoriasis in sub-
jects with moderate-to-severe disease. Extending treatment from 12 to 24 weeks result-
ed in both maintenance and improvement of responses.
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HRONIC PLAQUE PSORIASIS AFFECTS

approximately 2 percent of the world’s pop-

ulation and results in disability similar to or
exceeding that associated with other major illness-
es, such as diabetes mellitus, arthritis, depression,
and cancer.:2 Systemic therapies are limited by tox-
ic effects (e.g., end-organ damage, bone marrow
suppression, cancer, and teratogenesis), interac-
tions with other drugs, and the need for extensive
laboratory monitoring.3-7 The unmet need for safe
and effective therapies, coupled with an improved
understanding of the pathogenesis of psoriasis, has
prompted the development of targeted biologic
therapies.

Psoriasis is an incurable autoimmune disease
that is mediated by T lymphocytes.8 A T-lymphocyte
adhesion molecule, leukocyte-function—associated
antigen type 1 (LFA-1), binds with intercellular ad-
hesion molecule 1 (ICAM-1), facilitating processes
relevant to the pathogenesis of psoriasis, including
the migration of T lymphocytes from the circulation
into dermal and epidermal tissues, with subsequent
reactivation.® Monoclonal antibodies against LFA-1
inhibit the activation of T lymphocytes and their ad-
hesion to the vascular endothelium, providing the
basis for the targeting of LFA-1 for psoriasis.10-13
Efalizumab, a humanized monoclonal IgG; anti-
body, binds to the & subunit of LFA-1 (CD11a), in-
hibiting the binding of T lymphocytes to endothe-
lial cells, their movement from the circulation into
dermal and epidermal tissues, and their activation
and reactivation. This activity differentiates efali-
zumab from the biologic agent that has been ap-
proved for psoriasis, alefacept, in that efalizumab
inhibits T-lymphocyte activation without depleting
memory effector T lymphocytes.14

Efalizumab’s biologic effects and clinical activi-
ty were demonstrated in phase 1 and 2 studies.15-18
Efalizumab saturated CD11a on peripheral T lym-
phocytes and decreased epidermal thickness, the
numbers of epidermal and dermal T lymphocytes,
and the expression of keratin 16 and ICAM-1. These
changes were accompanied by significant clinical
improvement. We conducted a phase 3 trial to eval-
uate the efficacy and safety of efalizumab in subjects
with moderate-to-severe plaque psoriasis.

METHODS

CONDUCT OF THE STUDY
Employees of Genentech and academic investiga-
tors, including the authors of this article, collabo-

rated in the design of the study. All the investigators
were responsible for gathering the data, and Gen-
entech employees held and analyzed the data. All
authors had full access to the data and participated
in their interpretation. Dr. Lebwohl made the deci-
sions about publication.

STUDY SUBJECTS
The criteria for eligibility were an age of 18 to 70
years, plaque psoriasis that had been clinically sta-
ble for at least three months and that had been mod-
erate to severe for at least six months, a psoriasis
area-and-severity index of at least 12.0 at screening,
the presence of plaque psoriasis covering at least
10 percent of the body-surface area, and candidacy
for systemic therapy. The criteria for exclusion in-
cluded a history of or ongoing uncontrolled infec-
tion, the presence of cancer or a history of cancer
within the previous five years (excluding resolved
basal-cell or squamous-cell skin cancers), hepatic
or renal dysfunction, a white-cell count of less than
4000 per cubic millimeter or more than 14,000 per
cubic millimeter, a history of severe allergic or ana-
phylactic reaction to humanized monoclonal anti-
bodies, and previous treatment with efalizumab.
After enrollment, the following factors resulted in
withdrawal from the study: pregnancy, treatment
with a live-virus or live-bacteria vaccine, the use of
systemic or topical therapies for psoriasis (includ-
ing phototherapy) that were not permitted in the
study, the use of immunosuppressive agents, the
use of experimental treatments, and any medical
condition that could jeopardize the subject’s safe-
ty. All subjects provided written informed consent.
The institutional review board at each site approved
the study protocol.

STUDY DESIGN

This phase 3, randomized, double-blind, placebo-
controlled, parallel-group, multicenter trial (con-
ducted from May 4, 2000, through June 6, 2001)
involved three consecutive phases: the first-treat-
ment phase (weeks 0 through 12), the extended-
treatment phase (weeks 13 through 24), and the fol-
low-up phase (weeks 25 through 36) (Fig. 1). In the
first phase, subjects were randomly assigned in a
ratio of 2:2:1 to 1 mg of subcutaneous efalizumab
(anti-CD11a, Raptiva, Genentech) per kilogram of
body weight per week, 2 mg of efalizumab per kilo-
gram per week, or an equivalent volume of match-
ing placebo. To maintain blinding, two different vol-
umes of placebo were used to match the two doses
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Figure 1. Study Design.

Before study treatment began, there was a 28-day washout phase, during which systemic therapy (including immunosuppressive therapy)
and psoralen—ultraviolet A phototherapy were not administered; ultraviolet B phototherapy and topical treatments were discontinued 14 days
before the beginning of study treatment. For the first-treatment phase (weeks 0 through 12), the initial dose was a conditioning dose of 0.7
mg per kilogram of body weight in order to minimize the first-dose effects; this was followed by 11 weekly subcutaneous doses of study drug,
beginning 1 week after the conditioning dose. For the extended-treatment phase (weeks 13 through 24), subjects who had an improvement
of at least 50 percent in the psoriasis area-and-severity index at 12 weeks underwent rerandomization (in a ratio of 1:1:1) and received a sec-
ond conditioning dose of 0.7 mg per kilogram, followed by either placebo or doses of 2.0 mg of efalizumab per kilogram either weekly or every
other week, beginning 1 week after the conditioning dose. Subjects who did not have an improvement of at least 50 percent in the psoriasis
area-and-severity index at 12 weeks underwent rerandomization (in a ratio of 2:1) to receive two conditioning doses (0.7 mg per kilogram on
day 0 of extended treatment and 2.0 mg per kilogram on day 7 of extended treatment) followed by 4.0 mg of efalizumab per kilogram or placebo
weekly, beginning 1 week after the second conditioning dose. All subjects included in this report received efalizumab during weeks 0 through
12; therefore, placebo treatment during the extended-treatment phase represents withdrawal from efalizumab. The administration of the
study drug ceased at week 24; subjects immediately entered a follow-up phase (weeks 25 through 36) during which the same requirements
regarding concomitant medications that were in place during weeks 0 through 24 continued to apply. P denotes an assessment of the psori-
asis area-and-severity index.

of active drug. Randomization was performed ac-
cording to a dynamic approach (urn adaptive bi-
ased-coin)1® and was balanced within subgroups
defined according to the base-line psoriasis area-
and-severity index (<16 vs. >16), receipt or nonre-
ceipt of previous systemic treatment for psoriasis,
and study site.

In the second phase, subjects who had been re-
ceiving active treatment were stratified into three
subgroups on the basis of their level of improve-
ment on the psoriasis area-and-severity index from
base line to week 12 (>75 percent, 50 to 74 percent,
or <50 percent). Subjects in the first two strata were
randomly assigned to continue receiving 2 mg of
efalizumab per kilogram either weekly or every oth-
er week or to receive placebo. Rerandomization for

2006 N ENGL J MED 349;21
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efalizumab-treated subjects was balanced within
subgroups defined according to the dose received
during the first-treatment phase, with the use of stat-
icrandomization tables with a block size of six. Sub-
jects in the third stratum (<50 percent improvement)
were randomly assigned to either an increased dose
of efalizumab (4 mg per kilogram per week) or pla-
cebo. In the follow-up phase, the treatments were
discontinued, and subjects were followed for an ad-
ditional 12 weeks.

The use of Eucerin cream (Beiersdorf), tar or sal-
icylic acid preparations for psoriasis on the scalp,
limited application of low-potency (group VII) cor-
ticosteroids, and oral antipruritic agents was permit-
ted. Subjects could self-administer approximately
half the injections during weeks 13 through 24 at
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home. All other injections were administered in
the clinic.

ASSESSMENT OF RESPONSES
Responses were assessed with the use of the psori-
asis area-and-severity index, a measure used by the
Food and Drug Administration (FDA) in clinical tri-
als to assess the efficacy of therapies for psoriasis.
The score, based on the extent of the skin-surface
area involved and the severity of erythema, desqua-
mation, and plaque induration, ranges from 0 to 72,
with higher scores indicating more severe disease
and a reduction in the score indicating improve-
ment.20

STATISTICAL ANALYSIS

The investigators, the sponsor, and the contract
research organization remained unaware of the
treatment-group assignments until all data analy-
ses were completed. The population included in the
primary analysis was the intention-to-treat popu-
lation consisting of all the subjects who underwent
randomization. Subjects were considered to have
had a treatment failure if the value for the psoriasis
area-and-severity index at week 12 was missing.

Fisher’s exact test was used for the comparison
of each efalizumab group with the placebo group
in terms of the proportion of subjects who had an
improvement of at least 75 percent in the psoriasis
area-and-severity index, the primary end point. For
all analyses of weeks 1 through 12, data for the two
placebo groups were combined. To maintain a two-
sided type I error of 0.05, the Hochberg—Bonferro-
ni procedure for multiple comparisons was used. If
both comparisons resulted in a difference in favor
of efalizumab with a P value of less than 0.05, the
data from both efalizumab groups were considered
to be significantly different from those in the place-
bo group. If the Pvalue for one comparison exceed-
ed 0.05, the data from the other efalizumab group
were considered to be significantly different from
those in the placebo group if the difference in favor
of efalizumab was associated with a P value of less
than 0.025.

The planned accrual was 500 subjects (400 ran-
domly assigned to efalizumab and 100 to placebo).
The probability that there would be at least one type
of adverse event with an actual rate of 1 percent in
a group of 200 subjects was 0.866, and the proba-
bility that there would be at least one type with an
actual rate of 2 percent was 0.982. The estimation
of the statistical power was based on the assump-

tion of a response rate of 25 percent in the efali-
zumab groups and 2 percent in the placebo group.
The study had more than 95 percent power to de-
tect the difference in the rate of the primary end
pointat the 0.025 level with the use of Fisher’s ex-
act test. For secondary analyses, two-sample t-tests
using the pooled error term from an analysis of vari-
ance including all treatment groups were used for
continuous variables, and Fisher’s exact test was
used for dichotomous variables.

RESULTS

CHARACTERISTICS OF THE SUBJECTS
A total of 597 subjects underwent randomization
(Fig. 2), and there were no significant differences
among the treatment groups with respect to dem-
ographic characteristics, other base-line character-
istics, or the severity of disease. Overall, 65 percent of
the subjects were male, the mean age was 46 years,
the mean duration of psoriasis was 19 years, the
mean base-line psoriasis area-and-severity index
was 20.0, and 67 percent of the subjects had received
previous systemic therapy for psoriasis. Seventy-
seven percent of the subjects received all 12 doses
of study drug during the first-treatment phase, with
arelatively even distribution among the groups.
A total of 434 subjects underwent rerandomiza-
tion for the extended-treatment phase (Fig. 2). The
groups for this phase were similar in terms of base-
line characteristics. Seventy percent of the subjects
who were assigned to receive efalizumab weekly
during the extended-treatment phase and 87 per-
cent of the subjects assigned to receive efalizumab
every other week received all scheduled doses, either
athome or in the clinic.

TREATMENT EFFICACY

First-Treatment Phase

The subjects in both efalizumab groups had a sig-
nificantly better response than those in the placebo
group, as determined by the assessment of the pri-
mary end pointand all other prespecified measures
(P<0.001 for the comparisons with the placebo
group in the proportion of subjects with an improve-
ment of at least 50 percent and the proportion with
an improvement of at least 75 percent) (Table 1).
Responses in various subgroups defined accord-
ing to site, sex, age group, base-line psoriasis area-
and-severity index, or receipt or nonreceipt of previ-
ous systemic therapy were generally consistent with
those in the overall study population. Efalizumab
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Weeks 0-12
Placebo Efalizumab, 1 mg/kg/wk Efalizumab, 2 mg/kg/wk
122 Randomized 232 Randomized 243 Randomized
111 Completed phase 211 Completed phase 227 Completed phase
11 Discontinued treatment 21 Discontinued treatment 16 Discontinued treatment
4 Subject’s decision 8 Subject’s decision 5 Subject’s decision
1 Adverse events 7 Adverse events 6 Adverse events
2 Use of medication that was 2 Use of medication that was 3 Use of medication that was
not permitted not permitted not permitted
2 Lost to follow-up 2 Lost to follow-up 2 Lost to follow-up
2 Investigator’s decision 2 Investigator’s decision
434 Rerandomized
Weeks 13-24
Placebo Efalizumab, 2 mg/kg every other wk Efalizumab, 2 mg/kg/wk Efalizumab, 4 mg/kg/wk

145 Randomized
96 Completed study
49 Discontinued treatment
23 Subject’s decision
18 Adverse events
5 Use of medication that was
not permitted
2 Lost to follow-up
1 Investigator’s decision

85 Randomized
80 Completed study
5 Discontinued treatment
3 Subject’s decision
1 Lost to follow-up
1 Investigator’s decision

86 Randomized
78 Completed study
8 Discontinued treatment
3 Subject’s decision
2 Adverse events
2 Use of medication that was
not permitted
1 Investigator’s decision

118 Randomized
101 Completed study
17 Discontinued treatment
7 Subject’s decision
8 Adverse events
1 Use of medication that was
not permitted

1 Investigator’s decision

Figure 2. Disposition of the Subjects.

All the subjects who underwent randomization for each phase are included in the analysis of that phase. Not all subjects who completed
weeks 0 through 12 remained in the study for weeks 13 through 24.

2008

therapy resulted in a significantly lower mean pso-
riasis area-and-severity index at week 12 than that
found in the placebo group (9 vs. 17, P<0.001 ac-
cording to a post hoc analysis); there was a mean
improvement of 51 percent in the 1-mg—efalizum-
ab group and 52 percent in the 2-mg-efalizumab
group, as compared with 17 percent in the placebo
group (P<0.001 for both comparisons). Improve-
mentin the efalizumab groups significantly diverged
from that in the placebo group at week 4 (P<0.001
for both comparisons) (Fig. 3). Photographs illus-
trating improvement are shown in Figure 4.

Extended-Treatment Phase

Ofthe 121 efalizumab-treated subjects who had an
improvement of at least 75 percent in the psoriasis
area-and-severity index at week 12, 119 underwent
rerandomization to the continuation of efalizum-
ab treatment with 2 mg per kilogram either week-
ly or every other week or to the cessation of active
treatment (the administration of placebo). An im-
provement of 75 percent or more in the psoriasis
area-and-severity index was maintained in a signif-

N ENGL J MED 349;21
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icantly greater proportion of the subjects who were
treated with efalizumab during this phase than of
those given placebo (P<0.001 for the comparisons
between each of the efalizumab groups and the pla-
cebo group). Therefore, continued therapy with efal-
izumab either weekly or every other week was bene-
ficial (Table 1).

Of the subjects in the efalizumab groups who
had an improvement of 50 to 74 percent in the pso-
riasis area-and-severity index at week 12, 138 un-
derwent rerandomization to the continuation of
efalizumab treatment with 2 mg per kilogram either
weekly or every other week or to placebo. An im-
provement of 75 percent or more in the psoriasis
area-and-severity index was achieved in a signifi-
cantly greater proportion of the efalizumab-treat-
ed subjects than of those given placebo. Therefore,
continued therapy with efalizumab either weekly
or every other week was also beneficial in these sub-
jects (Table 1).

Of the 182 subjects who received efalizumab
and had an improvement of less than 50 percent in
the psoriasis area-and-severity index at week 12,
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177 underwent rerandomization to the continua-
tion of efalizumab treatment with 4 mg per kilo-
gram per week or to placebo. An improvement of
75 percent or more in the psoriasis area-and-sever-
ity index was achieved at week 24 in a significantly
greater proportion of efalizumab-treated subjects
than of those given placebo (P=0.02) (Table 1).
Therefore, there is evidence to suggest that the es-
calation of the dose was beneficial in the subjects
who had had a limited response to the initial dose.

Follow-up Phase

At week 36, 12 weeks after the discontinuation of
the study treatment, 50 percent or more of the im-
provement that had been achieved during treatment
was maintained in approximately one third of the
subjects who had received continuous efalizumab
therapy for 24 weeks. Among the remaining sub-
jects, the mean psoriasis area-and-severity index
gradually regressed toward the base-line value. The
time to relapse (loss of atleast 50 percent of the im-
provement in the psoriasis area-and-severity index
that had been achieved between base line and week
24) among subjects who had had an improvement
of atleast 50 percent at week 24 was approximately
84 days.

SAFETY
In general, efalizumab therapy was well tolerated.
The rates of adverse events that were reported in at
least 5 percent of the subjects in any treatment group
and that occurred ata rate atleast 1 percentage point
higher in an efalizumab group than in the placebo
group are shown in Table 2. During weeks 0 through
12, 10 types of adverse events occurred at a rate at
least 5 percentage points higher in an efalizumab
group than in the placebo group. Of these events,
headache, chills, fever, nausea, and myalgia were
predefined as acute adverse events when they oc-
curred on the day of or within two days after the
administration of a dose of the study drug. Acute ad-
verse events were most frequent after the first dose,
were generally mild to moderate, and decreased in
frequency over time. By the third dose and for sub-
sequent doses, the percentage of subjects in each
group who had acute adverse events was similar.
Serious adverse events and adverse events leading
to withdrawal from the study were infrequent, and
their rates were similar in the efalizumab groups
and the placebo group (Table 2).

During weeks 13 through 24, the rates of adverse
events were similar to those observed during weeks
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during Weeks 0 through 12.*

Table 1. Improvements in the Psoriasis Area-and-Severity Index at Week 12
among All Subjects and at Week 24 among Subjects Treated with Efalizumab

Variable

>50 Percent

Week 12 response

Placebo 19/122 (16)  6/122 (5)
Efalizumab, 1 mg/kg/wk
Efalizumab, 2 mg/kg/wk
Week 24 response

Subjects with improvement of
=75% at wk 12

Efalizumab, 4 mg/kg/wk 47/118 (40)

Improvement in the Psoriasis
Area-and-Severity Index

>75 Percent =90 Percent

no. /total no. (%)

120/232 (52)7 52/232 (22)7 10/232 (4)
138/243 (57)7 69/243 (28)+ 15/243 (6)

Placebo 16/40 (40) 8/40 (20)
Efalizumab, 2 mg/kg
every other wk 38/40 (95) 31/40 (78)7
Efalizumab, 2 mg/kg/wk 35/39 (90)  30/39 (77)+
Subjects with improvement of
50-74% at wk 123
Placebo 5/46 (11)  2/46 (4)
Efalizumab, 2 mg/kg
every other wk 30/45 (67)  13/45 (29)§
Efalizumab, 2 mg/kg/wk 35/47 (74)  25/47 (53)%
Subjects with improvement of
<50% at wk 12
Placebo 9/59 (15)  1/59 (2)

15/118 (13)q 5/118 (4)

1/122 (<1)

1/40 (2)

13/40 (32)
12/39 (31)

3/45 (7)
1/47 (2)

1/59 (2)

The psoriasis area-and-severity index, based on skin-surface involvement and

the severity of erythema, desquamation, and plaque induration, ranges from
0 to 72, with higher scores indicating more severe disease and a reduction in
the scores indicating improvement. The week 12 value for the index was miss-
ing for 11 subjects in the placebo group (9 percent), 19 subjects in the 1-mg—
efalizumab group (8 percent), and 16 subjects in the 2-mg—efalizumab group
(7 percent); therefore, these subjects were classified as having an improve-

ment of less than 50 percent for the purposes of the analysis of the primary

efficacy end point. These patients discontinued the study and did not undergo

rerandomization.
- P<0.001 for the comparison with the placebo group.

I According to the case report forms, 137 subjects had an improvement of 50

to 74 percent at week 12; however, the randomization system randomly assigned

a total of 138 subjects to extended treatment.
§ P=0.002 for the comparison with the placebo group.
€ P=0.02 for the comparison with the placebo group.

WWW.NEJM.ORG

0 through 12, with the exception of a lower rate of
occurrence of acute adverse events. Adverse events
resulting in early withdrawal from the study were
more common among subjects receiving placebo
than among those receiving efalizumab. The rate of
infection among subjects who continued to receive
efalizumab was similar to that observed during the
first 12 weeks, after adjustment for the season dur-
ing which the treatment was received.
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Mean Improvement in the Psoriasis
Area-and-Severity Index (%)
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Figure 3. Mean Improvements in the Psoriasis Area-and-Severity Index
during the First-Treatment Period.

The psoriasis area-and-severity index, based on skin-surface involvement and
the severity of erythema, desquamation, and plaque induration, ranges from
0 to 72, with higher scores indicating more severe disease and a reduction in
the scores indicating improvement.

2010

During the follow-up phase, the types of adverse
events that occurred in at least 5 percent of all sub-
jects were nonspecific infection (in 13 percent), wor-
sening psoriasis (9 percent), pruritus (6 percent),
and arthritis (5 percent). Thirteen subjects (3 per-
cent) had a serious adverse event (five of which were
nonfatal infections and three of which were psoria-
sis-related events); none of these events resulted in
withdrawal from the study.

Anti-efalizumab antibodies developed in 5 per-
cent of the subjects who were treated with efali-
zumab. There was no difference between the safe-
ty profile among these subjects and that among
the subjects who did not have anti-efalizumab an-
tibodies. The absolute lymphocyte, eosinophil, and
total white-cell counts were transiently elevated dur-
ing efalizumab treatment; they returned to their
base-line levels on the discontinuation of treatment.
Alkaline phosphatase and serum glutamate pyru-
vate transaminase levels were slightly elevated tran-
siently during efalizumab treatment, although these
elevations were deemed not to be clinically relevant.
There were no other notable changes in laboratory
results or vital signs.

DISCUSSION

Efalizumab therapy resulted in significant improve-
ment and was well tolerated in subjects with mod-

N ENGL J MED 349;21
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erate-to-severe plaque psoriasis. At week 12, signif-
icantly more subjects in the efalizumab groups than
in the placebo group had an improvement of 75
percent or more in the psoriasis area-and-severity
index. Improvement in the efalizumab group di-
verged significantly from that in the placebo group
by week 4. A response to phototherapy, including
psoralen—ultraviolet A therapy, generally occurs af-
ter eight weeks. With systemic therapy, a response
to cyclosporine typically occurs at four weeks, a re-
sponse to methotrexate at four to six weeks, and a re-
sponse to retinoids and alefacept even later (at more
than eight weeks). Thus, efalizumab has a rapid on-
set of action that compares favorably with those of
current therapies.21,22

Continued efalizumab therapy provided con-
tinued benefit. In most subjects in the efalizumab
group who had an improvement of 75 percent or
more in the psoriasis area-and-severity index at
week 12, the response was maintained with contin-
ued treatment through week 24. In approximately
90 percent of these subjects, an improvement of at
least 50 percent in the psoriasis area-and-severity
index was maintained at week 24, illustrating the
benefit of continued therapy. The high percentage
of subjects in the placebo group who had an im-
provement of at least 50 percent during weeks 13
through 24 may reflect the fact that these subjects
received efalizumab during weeks 0 through 12 and
had residual clinical benefit. In addition, extending
the efalizumab treatment from 12 to 24 weeks re-
sulted in improved responses in many subjects who
did not initially have improvement of 75 percent
or more.

The gradual loss of clinical benefit observed af-
ter the discontinuation of efalizumab therapy may
have been due in part to the fact that the study design
dictated an abrupt discontinuation of efalizumab
treatment, without tapering or a transition to other
therapies for psoriasis, which is not consistent with
general practice. The natural course of psoriasis is
marked by fluctuations in severity over time,23 and
given that psoriasis is incurable, the disease even-
tually returns after the discontinuation of all psori-
asis therapies. We speculate that psoriasis might be
best controlled by the continuous administration
of efalizumab.

The psoriasis area-and-severity index is widely
used to evaluate efficacy during clinical trials. How-
ever, the responses to traditional psoriasis therapies
vary among different groups of patients and accord-
ing to the severity of the psoriasis being examined
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Figure 4. Representative Responses to Efalizumab.

Panels A and B show the same subject at base line and at day 84 of efalizumab therapy, respectively; the change reflects an improvement
of at least 75 percent in the psoriasis area-and-severity index. Panels C and D show a different subject at base line and at day 84 of efalizumab
therapy; the change in this subject reflects an improvement of 50 to 74 percent in the psoriasis area-and-severity index.

and the type of monitoring that is performed (which,
in turn, depends on whether the study is initiated
by a drug manufacturer or independent investiga-
tors). Such variations make it difficult to compare
emerging biologic therapies with FDA-approved
agents in terms of the levels of improvement in the
psoriasis area-and-severity index. This lack of com-
parability is highlighted by the recent trial compar-

ing methotrexate with cyclosporine for the treat-
ment of plaque psoriasis.2* For example, the base-
line characteristics of the patients in that study were
different from those in our study; on average, the
patients were younger (41.6 years and 38.3 years vs.
46 years) and had a lower psoriasis area-and-sever-
ity index at base line (13.4 and 14.0 vs. 20.0). The
time point at which the primary efficacy end point
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Table 2. Adverse Events during the First-Treatment Phase.*

Efalizumab, Efalizumab,
Placebo 1 mg/kg/wk 2 mg/kg/wk P
Type of Adverse Event (N=122) (N=232) (N=243)  Valuey
number (percent)
Anyi 91 (75) 199 (86) 207 (85)  0.006
Headache 29 (24) 71 (31) 93 (38) 0.02
Infection 19 (16) 27 (12) 43 (18) 0.78
Nausea 11 (9) 34 (15) 35 (14) 0.14
Chills 3(2) 38 (16) 31(13)  <0.001
Pain 4(3) 35 (15) 29 (12)  <0.001
Fever 6 (5) 26 (11) 29(12)  0.03
Asthenia 7 (6) 17 (7) 27 (11) 0.28
Myalgia 5 (4) 16 (7) 22 (9) 0.17
Arthralgia 6 (5) 24 (10) 12 (5) 0.43
Pharyngitis 6 (5) 14 (6) 22 (9) 0.43
Rhinitis 8 (7) 18 (3) 13 (5) 1.00
Peripheral edema 5 (4) 14 (6) 12 (5) 0.65
Back pain 1(1) 10 (4) 16 (7) 0.03
Herpes simplex 5(4) 8 (3) 14 (6) 1.00
Cough increased 5(4) 8 (3) 13 (5) 1.00
Vomiting 2(2) 12 (5) 10 (4) 0.19
Worsening psoriasis 2(2) 12 (5) 8 (3) 0.28
Acne 1Q) 14 (6) 6(2) 0.09
Serious adverse event 1(1) 4(2) 7(3) 0.48
Adverse event leading to 2(2) 9 (4) 7(3) 0.55

withdrawal from study

* Data are for the types of adverse events that occurred in at least 5 percent of

the subjects in any treatment group and that occurred at a rate at least 1 per-
centage point higher in an efalizumab group than in the placebo group. Multi-
ple occurrences of the same event in a single subject were counted once in the
overall incidence.

i P values are for the comparisons between the combined efalizumab groups

and the placebo group and were calculated with the use of post hoc, two-sided
Fisher’s exact tests, without adjustment for multiple comparisons.

i Data are the numbers and percentages of subjects with at least one adverse event.

was assessed differed, and the protocols differed
in terms of whether or not active therapies for pso-
riasis were permitted during the follow-up period.
Thus, despite a standardized efficacy end point,

the comparison of efficacy between trials is com-
plicated.

The adverse events that were attributed to efali-
zumab in our study were primarily mild to moder-
ate. Except for acute adverse events — most com-
monly, headache, nausea, chills, and fever — the
safety profile of efalizumab was similar during the
12-week treatment period and during the 24-week
treatment period. Acute adverse events, observed
primarily after the first or second dose, were man-
aged easily and did not preclude further treatment.
Acute adverse events are not uncommon after the
administration of monoclonal antibodies or fusion
proteins.25:26 The rate of infection was not increased
with efalizumab, and there was no evidence of end-
organ toxicity, which limits the use of some system-
ic therapies. Finally, the low incidence of the devel-
opment of anti-efalizumab antibodies (5 percent)
may make the long-term administration of efali-
zumab feasible.

Efalizumab compares favorably with approved
antipsoriasis agents, demonstrating both rapid and
sustained improvement. Although the long-term
safety and efficacy of efalizumab in the treatment of
psoriasis have not been established, the results of
this trial show that the extension of efalizumab treat-
ment resulted in the maintenance of and improve-
ment in the responses in most subjects, thus dem-
onstrating the benefit of continued treatment.
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