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lefacept for Psoriasis
ichael P. Heffernan, MD, and Craig L. Leonardi, MD
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lefacept was the first biological agent approved by the
Food and Drug Administration for the treatment of pso-

iasis. Alefacept was initially approved as an intravenous and
ntramuscular medication. It is available only as an intramus-
ular medication. Alefacept is an immunosuppressive dimeric
usion protein that consists of the extracellular CD2-binding
ortion of the human leukocyte function antigen-3 linked to
he Fc (hinge, CH2, CH3 domains) portion of human immu-
oglobulin G.1 Alefacept selectively blocks the leukocyte

unction antigen-3:CD2 costimulatory pathway, which is im-
ortant in the reactivation of memory effector T cells. Alefa-
ept also reduces the number of memory effector T cells in
he blood and in the skin.2

Alefacept is indicated for the treatment of adult patients
ith moderate-to-severe chronic plaque psoriasis who are

andidates for systemic therapy or phototherapy. The recom-
ended dose of alefacept is 15 mg given once weekly as an

ntramuscular (IM) injection. The approved regimen is a
ourse of 12 weekly injections. Retreatment with an addi-
ional 12-week course may be initiated if CD4� T lymphocyte
ounts are within the normal range and a minimum of a
2-week interval has passed since the previous course of
reatment. Alefacept is Pregnancy category B. It should only
e used when clinically indicated in pregnant women and
ursing mothers.

ariations in Administration
n 2005, Gribetz et al3 reported a randomized, single-center
tudy comparing the safety and efficacy of a standard 12-
eek versus extended 16-week alefacept dosing period in 20
atients with chronic plaque psoriasis. Both dose groups
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howed improvement in mean Psoriasis Area and Severity
ndex (PASI) score from baseline through week 24 (between-
roup difference: not significant). In each group, 60% of
atients achieved PASI 50 (�50% reduction from baseline
ASI score) at any time between weeks 12 and 24. For pa-
ients who received 16 weeks of alefacept, the mean percent-
ge change from week-12 PASI score was greater and contin-
ed to increase through week 24 compared with that for
atients who received 12 weeks of alefacept (P � 0.05).
dverse events were similar between the 2 groups and com-
arable with those observed in phase 2 and 3 clinical studies
f alefacept.3 There are also reports of subcutaneous alefacept
dministration and it is approved for home administration in
anada.4,5

ombination Therapy
lefacept has also been reported in combination with photo-

herapy,6,7 methotrexate, and cyclosporine.8 Combination
egimens are covered in a separate article in this volume.

fficacy
wo randomized, double-blind, placebo-controlled studies
ere conducted9,10 in adults with chronic (�1 year) plaque
soriasis and �10% body surface area who were candidates
or or had previously received systemic therapy or photother-
py. Each course consisted of once-weekly administration for
2 weeks (intravenous [IV], IM) of placebo or alefacept. Pa-
ients could receive concomitant low-potency topical ste-
oids. Phototherapy or systemic therapy was not allowed.

In the IV study, patients were randomized to receive 1 or 2
ourses of alefacept, 7.5 mg administered by IV bolus. The
rst and second courses in the 2-course cohort were sepa-
ated by at least a 12-week postdosing interval. A total of 553
atients were randomized into 3 cohorts. The IM study com-
ared patients treated with either 10 or 15 mg of alefacept IM
nd placebo. One hundred seventy-three patients were ran-
omized to receive 10 mg of alefacept IM, 166 to receive 15
g of alefacept IM, and 168 to receive placebo.
Response to treatment in both studies was defined as the

roportion of patients with at least a 75% reduction in the
ASI (PASI-75) from baseline at 2 weeks after the 12-week

reatment period. Other treatment responses included the
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roportion of patients who achieved a scoring of “almost
lear” or “clear” by Physician Global Assessment and the pro-
ortion of patients with a reduction in PASI of at least 50%
rom baseline 2 weeks after the 12-week treatment period.

The PASI-75 at the primary endpoint for the IV study was
4% versus 4% for placebo. The PASI-75 at the primary
ndpoint for the 15 mg IM dose was 21% versus 5% for
lacebo. In the IM study, the proportion of responders to the
0 mg IM dose was greater than placebo, but the difference
as not statistically significant. In both studies, onset of re-

ponse to alefacept treatment (at least a 50% reduction of
aseline PASI) began 60 days after the start of therapy. In the
tudies, an additional 11% (42/367) and 7% (12/166) of
atients treated with alefacept, respectively, achieved a 75%
eduction from baseline PASI score at one or more visits after
he first 2 weeks of the follow-up period.

With 1 course of therapy in the IV study, the median
uration of response (defined as maintenance of a 75% or
reater reduction in PASI) was 3.5 months for alefacept-
reated patients and 1 month for placebo-treated patients. In
he IM study, the median duration of response was approxi-
ately 2 months for both alefacept-treated patients and pla-

ebo-treated patients. Most patients who had responded to
ither alefacept or placebo maintained a 50% or greater re-
uction in PASI through the 3-month observation period.
mong responders who received alefacept 7.5 mg IV or ale-

acept 15 mg IM and were followed off active treatment be-
ore alefacept retreatment, a 50% or greater reduction in PASI
as maintained for a median of 7 months.
As part of the application for approval in Canada, an ad-

itional 195 patient trial for whom 3 or more therapies had
ailed or were inappropriate was conducted with the 15-mg
M formulation. The results showed a PASI-50 of 24% for the
lefacept treated versus 11% for placebo arm. There was no
tatistically significant difference for PASI-75 and quality of
ife.11

etreatment
n 2006, Menter et al12 reported on the safety and efficacy of
p to 5 courses of alefacept. Although this article considered
nly those patients who remained in this study, it is clear that
ome patients experienced benefit from multiple courses of
herapy.

alignancy
mong 1869 patients who received alefacept at any dose in
linical trials, 43 patients were diagnosed with 63 treatment-
mergent malignancies. Most of the malignancies were non-
elanoma skin cancers: 46 cases (20 basal cell, 26 squamous

ell carcinomas) occurring in 27 patients. Other malignan-
ies observed in alefacept-treated patients included mela-
oma (n � 3), solid organ malignancies (n � 12 in 11 pa-
ients), and lymphomas (n � 5); the latter consisted of 2
odgkin’s and 2 non-Hodgkin’s lymphomas, and 1 cutane-

us T-cell lymphoma (mycosis fungoides).13 t
nfection
erious infections (infections requiring hospitalization) were
een at a rate of 0.9% (8/876) in alefacept-treated patients
nd 0.2% (1/413) in the placebo group. In patients receiving
epeated courses of alefacept, the rates of serious infections
emained similar across multiple cycles of therapy. Serious
nfections among 1869 alefacept-treated patients included
ellulitis, abscesses, wound infections, toxic shock, pneumo-
ia, appendicitis, cholecystitis, gastroenteritis, and herpes in-
ections.

ypersensitivity Reactions
n clinical studies, 4 of 1869 (0.2%) patients were reported to
xperience angioedema: 2 of these patients were hospital-
zed. In the placebo-controlled studies, urticaria was re-
orted in 6 (�1%) alefacept-treated patients versus 1 patient

n the control group. Urticaria resulted in discontinuation of
herapy in one of the alefacept-treated patients.

ymphocyte Monitoring
he package insert states that CD4� T lymphocyte counts of
atients receiving alefacept should be monitored before ini-
iating dosing and every 2 weeks throughout the course of the
2-week dosing regimen. If CD4� T lymphocyte counts are

ess than 250 cells/�L, alefacept dosing should be withheld
nd weekly monitoring instituted. Alefacept should be dis-
ontinued if the counts remain less than 250 cells/�L for 1
onth.1

In the IM study,9 4% of patients temporarily discontinued
reatment and no patients permanently discontinued treat-
ent due to CD4� T lymphocyte counts below the specified

hreshold of 250 cells/�L. Ten percent, 28%, and 42% of
atients had total lymphocyte, CD4�, and CD8� T lympho-
yte counts below normal, respectively. Twelve weeks after a
ourse of therapy, 2%, 8%, and 21% of patients had total
ymphocyte, CD4�, and CD8� T cell counts less than normal.

In the first course of the intravenous study,10 10% of pa-
ients temporarily discontinued treatment and 2% perma-
ently discontinued treatment as the result of CD4� T lym-
hocyte counts below the threshold of 250 cells/�L, 22% of
atients had total lymphocyte counts less than normal, 48%
ad CD4� T lymphocyte counts less than normal, and 59%
ad CD8� T lymphocyte counts less than normal. The max-

mal effect on lymphocytes was observed within 6 to 8 weeks
f initiation of treatment. Twelve weeks after therapy, 4% of
atients had total lymphocyte counts less than normal, 19%
ad CD4� T lymphocyte counts less than normal, and 36%
ad CD8� T lymphocyte counts less than normal.
For patients receiving a second course of IV alefacept, 17%

f patients had total lymphocyte counts less than normal, 44%
ad CD4� T lymphocyte counts less than normal, and 56%
ad CD8� T lymphocyte counts less than normal. Twelve
eeks later, 3% of patients had total lymphocyte counts less
han normal, 17% had CD4� T lymphocyte counts less than
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ormal, and 35% had CD8� T lymphocyte counts less than
ormal.

epatic Injury
here have been reports of asymptomatic transaminase ele-
ation, fatty infiltration of the liver, hepatitis, and severe liver
ailure. In the studies, 1.7% (15/876) of alefacept-treated
atients and 1.2% (5/413) of the placebo group experienced
LT and/or AST elevations of at least 3 times the upper limit
f normal.

njection-Site Reactions
n the IM study, 16% of alefacept-treated patients and 8% of
lacebo-treated patients reported injection-site reactions. In
atients receiving repeated courses of alefacept IM therapy,
he incidence of injection site reactions remained similar
cross courses of therapy. Reactions at the site of injection
ere generally mild, typically occurred on single occasions,

nd included either pain (7%), inflammation (4%), bleeding
4%), edema (2%), nonspecific reaction (2%), mass (1%), or
kin hypersensitivity (�1%). In the clinical trials, a single
ase of injection site reaction led to the discontinuation of
lefacept.

mmunogenicity
pproximately 3% (40/1357) of patients receiving alefacept
eveloped low-titer antibodies to alefacept. No apparent cor-
elation of antibody development and clinical response or
dverse events was observed. The long-term immunogenicity
f alefacept is unknown.

ses Beyond Psoriasis
he authors are unaware of any future development efforts
lanned by the manufacturers. There are several scattered
eports of the use of alefacept for diseases other than psoria-
is. These include alopecia areata,14,15 lichen planus, and
raft-versus-host disease.16

onclusions
lefacept has been limited by its lack of clinical clearance. It
emains one of the most difficult drugs to use primarily be-
ause of inconsistent effects on psoriasis, slow time to onset,
nd poor response. For most psoriasis experts, it has been
elegated to a treatment for patients who have failed most of
he other available treatments. “The utility of alefacept will
ikely be enhanced when: (1) subpopulations of psoriatics
ho will respond to therapy before treatment with alefacept

s initiated can be identified; (2) the optimal duration of a

ourse of treatment is determined; (3) the role of CD4 testing
n patients taking alefacept is defined and if it is found that
here is no role for such testing the recommendation for
esting is eliminated; and (4) whether the combination of
lefacept and phototherapy is truly synergistic and provides a
herapeutic combination that can improve the PASI score
ore than existing treatments.”17
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