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Ustekinumab is an anti-IL12/23 IgG1 kappa human mono-
clonal antibody currently undergoing US Food and Drug
Administration review for use as a psoriasis treatment. The
candidate has also been evaluated in Phase 2 studies as a treat-
ment for psoriatic arthritis, Crohn disease and multiple sclerosis.
In large clinical trials, ustekinumab has proven effective for
treating moderate to severe plaque psoriasis. Although long-term
follow-up studies are needed to address safety concerns, the
hopes are high for psoriasis treatment. Ustekinumab has recently
been approved for marketing in Canada and Europe.

Introduction

Psoriasis is a chronic inflammatory disease of the skin, affecting
an estimated 125 million people worldwide. The most preva-
lent form, plaque psoriasis, is marked by the appearance of skin
lesions in the form of scaly, red plaques. Psoriasis is caused by the
overproduction and immature migration of keratinocytes to the
surface of the skin, due to abnormal immune-mediated signaling.
Primarily considered as a skin disease, psoriasis can be physically
and psychologically debilitating since it is associated with a variety
of symptoms ranging from arthritis to depression, thus immensely
affecting the quality of life.

Ustekinumab (CNTO-1275, Stelara) is a human monoclonal
antibody (mAb) developed by Centocor, a subsidiary of Johnson
& Johnson, for treatment of autoimmune diseases. The mAb
was generated from transgenic mice using genetic engineering
techniques. Ustekinumab targets the p40 subunit shared by two
cytokines, interleukin (IL)-12 and 23, prevents their interaction
with the receptor, thereby blocking subsequent signaling, differen-
tiation and cytokine production central to inflammatory diseases.
The candidate has been studied as a treatment for four indications:
psoriasis, psoriatic arthritis, Crohn disease (CD) and multiple
sclerosis (MS), although it has been discontinued for the latter
indication for lack of efficacy.

Marketing applications for ustekinumab as a treatment for
chronic plaque psoriasis were submitted to both the US Food and
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Drug Administration (FDA) and the European Medicines Agency
(EMEA) in late 2007. In June 2008, an advisory committee for
FDA unanimously recommended ustekinumab for this indication.
However, a response letter issued by the FDA in December 2008
requested additional information, including a Risk Evaluation
and Mitigation Strategy (REMS). FDA will issue another decision
regarding whether ustekinumab can enter the US market in 2009.
The product was approved for marketing in the 27 countries of
the European Union in January 2009. In December 2008, usteki-
numab was also approved in Canada, where it is being marketed
by Janssen-Ortho Inc.

Preclinical Analysis

Early therapies for treatment of psoriasis included topical
steroids, which are useful in treating mild cases, but have limited
efficacy since one-third of clinical cases are considered moderate
to severe. Systemic agents, such as methotrexate, and radiotherapy
have been widely used and were more effective. However, high
toxicity and side effects have raised concerns over long-term usage.
Current treatment options include various immune modulating
biologics that inhibit T cell trafficking, e.g., alefacept, and TNF-o
signaling, e.g., etanercept, infliximab and adalimumab.! A substan-
tial proportion of patients with psoriasis fail to respond to these
therapies, and tachyphylaxis is not uncommon among responders,
underscoring the importance of alternative treatment options.

With the finding that IL-12 and IL-23 play an important role
in the pathogenesis of psoriasis>? the development of 1L-12/23
inhibitors has been on the rise. IL-12 stimulates [FN-y and TNF-o.
production through T-helper 1 (Thl) cell differentiation, while
IL-23 causes activation of IL-17 producing T cells (Th17).3 IL-12
contains subunits p40 and p35, whereas IL-23 contains subunits
p40 and p19. Ustekinumab binds with high affinity and specificity
to the p40 subunit shared by both cytokines and blocks signaling
through the IL-12B1 receptor found on natural killer (NK) cells
or T cells.

Anti-IL-12/23 p40 antibodies have been shown to antago-
nize key pathways in inflammatory autoimmune diseases. In
mouse models, IL-12 and IL-23 blockers prevented arthritis and
colitis.*> When peripheral blood mononuclear cells were cultured
in the presence of IL-12, ustekinumab inhibited the up-regulation
of cutaneous lymphocyte antigen (CLA), IL-2Rot and IL-12R
expression, as well as the secretion of IFN-y, TNF-ot and IL-17A.3
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Two in vivo studies assessing the effects of ustekinumab were
performed in marmosets with experimental autoimmune encepha-
lomyelitis (EAE), which models chronic MS.%7 In the first of
these studies, EAE was induced by myelin, followed by injection
of ustekinumab or vehicle. While all animals in the control group
developed EAE symptoms, only one animal in the ustekinumab
group did so, and the disease progression was delayed compared
to the control animals.® In a second study, the efficacy of usteki-
numab in treating ongoing EAE was assessed. Weekly ustekinumab
injections significantly delayed the progression of disease; the mean
volume of EAE-associated brain lesions increased four-fold in
the treated group, compared with 14-fold in the control group.”
Taken together, preclinical data indicated potential benefits for
ustekinumab to be tested in clinical trials for various autoimmune
disorders.

Clinical Studies in Psoriasis

Ustekinumab has been investigated as a treatment for psoriasis
in one Phase 2 study and a total of five Phase 3 studies, two of
which were recently initiated. The double-blind, randomized,
placebo-controlled Phase 2 trial was carried out in 320 patients
with moderate-to-severe plaque psoriasis.? In this multicenter
study, patients received subcutaneous injections of either a single
dose of 45 mg or 90 mg ustekinumab or four weekly injections of
the same doses or placebo. Patients in the placebo group crossed
over to receive one 90 mg dose of ustekinumab at week 20. The
primary endpoint was the percentage of patients with at leasta 75%
improvement in the Psoriasis Area and Severity Index (PASI 75) at
week 12. The percentage of patients reaching PASI 75 at week 12
ranged from 52-81% in the ustekinumab groups, compared with
2% in the placebo group. The DLQI scores at week 12 also proved
significant improvement in quality of life in the treated groups.
Although the number of patients experiencing an adverse event
was slightly higher in the ustekinumab groups than the placebo,
the study was not large enough to address the significance of
uncommon adverse events. The results demonstrated therapeutic
efficacy of ustekinumab and implied the need for larger-scale trials
for complete assessment of effectiveness and safety.

Two randomized, double-blind, placebo-controlled phase 3
studies were carried out in Europe and North America (PHOENIX
1 and 2), to test the safety and efficacy of ustekinumab in
patients with moderate-to-severe plaque psoriasis.”'® A third
study, ACCEPT, compared ustekinumab with etanercept as treat-
ments for moderate-to-severe psoriasis. Two additional Phase 3
trials are currently on-going. The studies will assess efficacy and
safety of ustekinumab in Japanese, Korean and Taiwanese subjects
with moderate-to-severe plaque-type psoriasis. The clinical studies
in plaque-type psoriasis are outlined in Table 1.

PHOENIX-1

Patients were randomly assigned to one of three groups receiving
subcutaneous injections of either 45 or 90 mg ustekinumab or
placebo at weeks zero and four. Patients receiving ustekinumab
continued taking the same dose every 12 weeks, while those in
the placebo group were randomly crossed over to receive 45 mg or
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90 mg ustekinumab at weeks 12 and 16, and then every 12 weeks
onwards. The primary endpoint was the percentage of patients
achieving PASI 75 at week 12. Among the patients who initially
received ustekinumab at the start of the study, those achieving
the desired PASI score at week 40 were re-randomized to either
continue following the same regimen, or were withdrawn from
treatment by receiving placebo. The percentage of patients treated
with 45 and 90 mg ustekinumab, who achieved PASI 75 at 12
weeks was 66 and 67% respectively, compared with only 3% in
the placebo group. Forty-two percent and 37% of patients reached
PAST 90 or neared total clearance of psoriasis in the treated groups,
compared with 2% in the placebo group. Moreover, patients who
continued treatment at week 40 showed 87 and 90% maintenance
of PASI 75, whereas the response rates in the placebo-switched
groups ranged between 62-64%.°

PHOENIX-2

The initial placebo-controlled phase of the study was designed
identically to that of the PHOENIX 1 trial until week 28. By week
12, 67 and 76% of patients in the test groups (receiving 45 mg and
90 mg ustekinumab, respectively) had reached a PASI 75 score,
compared with 4% in the placebo group. At the same time point,
patients achieving a PASI 90 score were 42 and 51%, while it was
1% in placebo-treated patients. At week 28, partial responders
(achieving at least PASI 50, but less than 75) were re-randomized
to receive the initial dose they had been assigned, either every 8
weeks or every 12 weeks until the end of the study at week 52. In
the 90 mg arm, the proportion of patients achieving PASI 75 by
week 52 was significantly higher in the 8-week group compared
with the 12-week group (69 vs 34%), while the 45 mg group did
not show any response to dose intensification.!”

Both studies assessed the efficacy and safety of ustekinumab
in patients with moderate-to-severe psoriasis. While Phoenix 1
study included a withdrawal phase following active treatment,
Phoenix 2 assessed the effects of dose intensification in patients
who responded only partially to ustekinumab. The results from
the trials involving over 2,000 patients revealed that ustekinumab
is efficacious in treating moderate-to-severe psoriasis, and seems
to be generally well tolerated for at least 52 to 76 weeks.”!? The
incidence of adverse events was similar in all groups, with serious
adverse events occurring in 0.2-1.2% of the ustekinumab groups
and 2% of the placebo groups. Although most patients seem to
respond well to treatment with ustekinumab every 12 weeks, dose
intensification might be necessary for partial responders.

ACCEPT

A Phase 3, multicenter, randomized study that compared
ustekinumab with etanercept, a TNF-a antagonist, revealed that
ustekinumab was more effective in treating moderate-to-severe
psoriasis. Over 900 patients enrolled in the 12 week study were
given subcutaneous injections of either 45 or 90 mg ustekinumab
at weeks zero and four, or 50 mg etanercept twice a week for 12
weeks. At week 12, the proportion of patients achieving PASI 75
in the ustekinumab-treated groups were 68 and 74% respectively,
compared with 57% of etanercept-treated patients. The results
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Table 1  Clinical studies of ustekinumab in plaque psoriasis

Study Doses Results Reference | Clinical

Design Trial

Phase 2 Patients with severe plaque psoriasis were At week 12, the proportion of patients 8 NCT003202
administered a single dose of 45 mg or 90 reaching the primary endpoint (PASI 75) in 16
mg ustekinumab (sc) or four weekly groups treated with ustekinumab ranged from
injections of the same doses, or placebo. 52% to 81%, compared with 2% in the

placebo group. The DLQI scores at week 12
also proved significant improvement in quality
of life in the treated groups.

Phase 3 Patients with moderate to severe plaque At week 12, 67% of ustekinumab receiving 9 NCT002679

(PHOENIX psoriasis were given 45 or 90 mg patients reached PASI 75, compared with 3% 69

1) ustekinumab (sc) or placebo at weeks 0 and | in the placebo group. 42% and 37% of
4. The ustekinumab-receiving group patients (for 45 and 90 mg groups,
continued the same regimen every 12 respectively) reached PASI 90 or neared total
weeks, the placebo group randomly crossed | clearance of psoriasis, compared with 2% in
over to receive 45 mg or 90 mg the placebo group. 87% and 90% of patients
ustekinumab at weeks 12 and 16, and then who continued treatment at week 40
every 12 weeks onwards. Patients achieving | maintained PASI 75, compared with 63% in
PASI 75 at week 40 were re-randomized to the placebo-switched group.
either continue following the same regimen,
or were withdrawn from treatment.

Phase 3 Patients with moderate to severe plaque At week 12, 67% and 76% of patients, 10 NCTO003074

(PHOENIX psoriasis were given 45 or 90 mg receiving 45 mg and 90 mg ustekinumab 37

2) ustekinumab (sc) or placebo at weeks 0 and | respectively, had reached a PASI 75 score,

4. The ustekinumab-receiving group compared with 4% in the placebo group. At
continued with the same regimen every 12 the same time point, the proportion of
weeks, the placebo group randomly crossed | patients achieving PASI 90 were 42% and
over to receive 45 mg or 90 mg 51%, while it was 1% in placebo-treated
ustekinumab at weeks 12 and 16, and then patients. At week 52, while the 45 mg group
every 12 weeks onwards. At week 28, did not show any response to dose

partial responders (50sPASI<75) were re- intensification, in the 90 mg arm 69% of the
randomized to receive the initial dose they 8-week group achieved PASI 75 compared
had been assigned, either every 8 weeks or | with 34% of patients in the 12-week group.
every 12 weeks until week 52.

Phase 3 Patients with moderate to severe plaque At week 12, 68% and 74% of ustekinumab- EADV* NCT004545

(ACCEPT) psoriasis were given 45 or 90 mg treated patients (45 or 90 mg) reached PASI (abstract 84
ustekinumab (sc) at weeks 0 and 4, or 50 75, compared with 57% of etanercept-treated | FP1336)
mg etanercept twice a week for 12 weeks. patients.

Phase 3 Taiwanese and Korean patients with On-going (Currently recruiting participants) N/A NCT007473
moderate to severe plaque psoriasis will be 44
assigned to one of two groups: Group 1 will
receive 45 mg ustekinumab (sc) at weeks 0,

4 and 16; and placebo at week 12. Group 2
will receive placebo at weeks 0 and 4;
followed by ustekinumab at weeks 12 and
16. Patients will be followed up until week
36.

Phase 3 Japanese patients with moderate to severe On-going (Active, but not recruiting) N/A NCT007235
plaque psoriasis will be administered 45 or 28
90 mg ustekinumab (sc) or placebo at
weeks 0 and 4. The ustekinumab-receiving
group will continue the same regimen every
12 weeks, the placebo group will be re-
randomized to receive 45 mg or 90 mg
ustekinumab at weeks 12 and 16, and then
every 12 weeks onwards.

SC, subcutaneous; 1V, intravenous.*17th European Academy of Dermatology and Venereology (EADV) Congress
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Table 2  Clinical studies of ustekinumab in additional indications: psoriatic arthritis (PsA), Crohn disease (CD) and
multiple sclerosis (MS)

Indication Study |[Doses Results Reference | Clinical
Design Trial
Psoriatic Phase2 |Patients with PsA, who also had active At week 12, 42% of the patients in 12 NCTO00267
arthritis plague psoriasis were assigned to one of 2 Group 1 achieved an ACR20 score, 956
groups: 1) 90 mg or 63 mg ustekinumab for compared with 14% in Group 2.
the first 4 weeks, followed by placebo at 25% and 11% of Group 1 patients
weeks 12 and 16; 2) placebo for the first 4 achieved ACR50 and ACR70,
weeks, followed by 63 mg ustekinumab at respectively, compared with 5% and
weeks 12 and 16. Patients were followed up 0% in Group 2. 52% of ustekinumab
until week 36. treated group achieved PASI 75,
compared with 5% in the placebo
group.
Crohn's Phase?2a | Two populations of patients with a CDAI Population 1: At weeks 4 and 6, 14 NCT00265
Disease between 220-450 were enrolled. Population 1 | 53% of combined ustekinumab 122
had previously received conventional treated patients (Groups 2 and 4)
treatments. Patients were divided into 4 were in clinical response, compared
groups: 1) Weekly placebo between weeks 0- | with 30% in the placebo treated
3, plus 90 mg ustekinumab (sc) between patients (Groups 1 and 3). At week
weeks 8-11; 2) Weekly ustekinumab (sc) 8, the proportion of patients with a
between weeks 0-3, plus 90 mg placebo complete clinical response in the
between weeks 8-11; 3) Placebo at week 0, combined ustekinumab group was
then 4.5 mg/kg ustekinumab (iv) at week 8; 49% compared with 40% in the
4) 4.5 mg/kg ustekinumab (iv) at week 0, placebo group. Population 2: At
then placebo at week 8. Population 2 weeks 2 and 4, 22% and 41% of
consisted of non-responders to infliximab, patients in the combined
who were given either 90 mg ustekinumab ustekinumab group were in clinical
(sc) weekly between weeks 0-3 or 4.5 mg/kg response, the proportion reached
ustekinumab (iv) at week 0. 48% by week 6. At week 8, the
clinical response rates were 43% for
Group 1 and 54% for Group 2.
Phase2/3 | Patients with a history of anti-TNF therapy On-going (Currently recruiting N/A NCTO00771
will be assigned to one of 4 groups receiving participants) 667
intravenous injections of 1mg/kg, 3mg/kg or
6mg/kg ustekinumab (iv) or placebo at the
start of the study. Ustekinumab-treated
groups will be re-randomized to receive
placebo or 90 mg ustekinumab (sc) at weeks
8 and 16. The placebo group will be re-
randomized to receive placebo at weeks 8
and 16, or 270 mg ustekinumab (sc) at week
8 followed by 90 mg at week 16. Patients will
be followed up until week 36.
Multiple Phase2 |Patients with relapsing-remitting MS were Ustekinumab was well tolerated, but 15 NCTO00207
Sclerosis (Discon- | given 27, 90, 90g8w or 180 mg ustekinumab | was not effective in decreasing the 727
tinued) (sc) or placebo at weeks 0, 1,2, 3,7, 11, 15 cumulative number of newly formed
and 19; 90q8w group received placebo at Gd-enhancing T1-weighted lesions
weeks 7 and 15. in MS.

were presented at the European Academy of Dermatology and
Venereology (EADV) Meeting in September 2008.

Clinical Studies in Additional Indications

Psoriatic Arthritis

A substantial proportion of patients with psoriasis also show

joint manifestations. The estimates vary considerably among

different studies, however, between 6-42 % of psoriasis patients

Ustekinumab has been investigated in three Phase 2 trials as a

treatment for psoriatic arthritis, Crohn disease and multiple scle-
rosis. An additional Phase 2/3 study in CD is currently on-going,.
Clinical studies of ustekinumab in these indications are outlined

in Table 2.
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numab in treating PsA.!!
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are thought to be affected with psoriatic arthritis (PsA).!! The
potential role of IL-12/23 in the pathogenesis of PsA is under-
scored by the finding that patients display increased serum levels of
p40 subunit, suggesting potential therapeutic benefits for usteki-
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A double-blind, randomized, placebo-controlled, crossover
study was conducted in multiple sites in North America and
Europe, assessing the safety and efficacy of ustekinumab in patients
with psoriatic arthritis.'? In this multicenter Phase 2 trial, 146
patients with active plaque psoriasis and inadequate responses
to conventional drug treatments were enrolled. Patients were
randomly assigned to one of two groups: Group 1 received weekly
subcutaneous injections of 90 or 63 mg ustekinumab for the first
four weeks, followed by placebo at weeks 12 and 16, while Group
2 received weekly placebo injections the first four weeks, followed
by 63 mg ustekinumab at weeks 12 and 16. Patients were followed
until week 36. The primary endpoint of the study was the propor-
tion of patients at week 12 with minimum 20% improvement
in the American College of Rheumatology criteria (ACR20). At
week 12, 42% of the patients in Group 1 achieved an ACR20
score, while only 14% of Group 2 patients did so. Comparing
ACR50 and ACR70 values achieved by the participants at the
same time point also revealed a significant difference between
the groups: 25 and 11% (for ACR50 and ACR70, respectively)
in Group 1, compared with 7 and 0% in Group 2. Furthermore,
among the patients with psoriasis covering at least 3% of their
body surface area, a higher proportion in the ustekinumab treated
group reached PASI 75 score compared with the placebo group
(52 vs 5%), lending further support to the findings of the Phoenix
trials. Crossover at week 12 from placebo to ustekinumab resulted
in similar proportions of patients achieving ACR20 by week 24.
The ACR20 response was well maintained in around one third of
the patients at least as far as week 36, several months after the last
dose.

Crohn Disease

Crohn disease is an autoimmune disease, marked by the inflam-
mation of the gastrointestinal tract. Symptoms include abdominal
pain, weight loss, diarrhea and bowel obstruction.’® CD results
from abnormal signaling in the gastrointestinal mucosa, where the
innate and adaptive immune systems respond excessively to the
intestinal microbiota. Both IL-12 and IL-23 have been implicated
in the pathogenesis of CD.

A Phase 2a trial assessing the effects of ustekinumab in inducing
a clinical response was carried out in patients with moderate-to-se-
vere CD. In this randomized, double-blind, placebo-controlled,
parallel-group trial, 104 patients with a Crohn Disease Activity
Index (CDAI) score of 220-450 were enrolled. CDAI scores can
range from zero to 600, higher scores indicating the severity of
disease. Two populations of patients were examined and followed
until week 28.

Population 1 consisted of participants who had previously
received conventional treatments for CD. Subjects were randomly
assigned to one of four groups receiving: (1) weekly subcutaneous
injections of placebo between weeks 0-3, plus 90 mg usteki-
numab between weeks 8-11; (2) weekly subcutaneous injections
of ustekinumab between weeks 0-3, plus 90 mg placebo between
weeks 8-11; (3) intravenous placebo injection at week 0, then
4.5 mg/kg ustekinumab at week 8; (4) intravenous injection of
4.5 mg/kg ustekinumab at week 0, followed by placebo at week 8.

220 mAbs

The primary endpoint was the proportion of patients achieving a
reduction in CDAI score by at least 70 points and 25% at week 8.
At weeks 4 and 6, 53% of combined ustekinumab treated patients
(Groups 2 and 4) were in clinical response, compared with 30%
in the placebo treated patients (Groups 1 and 3). At week 8, the
proportions of patients with a complete clinical response in the
combined groups were 49 and 40%, respectively. Eight weeks after
the cross-over (week 16), the results became more complicated
to interpret due to the long half-life of ustekinumab (possibly
inducing a carryover effect) and the high response rates in the
placebo groups in the first eight weeks. The occurrence of adverse
events was slightly higher in the placebo group than the usteki-
numab group, and included worsening of CD symptoms, nausea
and fatigue.

Population 2 consisted of primary or secondary non-responders
to infliximab, a chimeric mAb that neutralizes TNF-o. This popu-
lation was examined in an open-label study; half of the patients
were randomly assigned to receive weekly subcutaneous injections
of 90 mg of ustekinumab between weeks 0-3 (Group 1), while
the other half received 4.5 mg/kg ustekinumab intravenously at
week zero (Group 2). At weeks two and four, 22 and 41% of
patients in the combined ustekinumab group were in clinical
response, respectively, the proportion reaching 48% by week six.
At week eight, the clinical response rates were 43% for Group 1
and 54% for Group 2. Findings from the trial were published in
October 2008.'% Ustekinumab displayed efficacy in patients with
moderate-to-severe CD, but the highest clinical response was
induced in patients who were previously administered infliximab.
A Phase 2/3 study is currently underway, in patients with active
CD who have been previously treated with anti-TNF therapy.

Multiple Sclerosis

A Phase 2 study of ustekinumab for treatment of patients with
relapsing-remitting MS was conducted in North America, Europe
and Australia. In this randomized, double-blind, placebo-con-
trolled study, 249 patients were assigned randomly to one of five
groups receiving placebo or four different doses of ustekinumab.
Drug-treated groups were subcutaneously administered 27, 90 or
180 mg of ustekinumab (groups 1-3) every week between weeks
0-3, then every four weeks, while the last group received 90 mg
every week between weeks 0-3, then every eight weeks until week
19. The primary endpoint was the cumulative number of contrast-
enhancing cranial MRI lesions at week 23. Patients were followed
up through week 37. Results from the trial showed that while
ustekinumab was generally well tolerated, improvement was not
evident in any of the treated groups.'>

Segal et. al. provide potential explanations as to why usteki-
numab was not effective in MS.! First, the agent may not have
crossed the blood-brain barrier as easily as the gut or the skin.
Although increased levels of cerebrovascular permeability is often
observed in MS patients, permeability may still be limiting suffi-
cient concentrations of neutralizing antibodies from entering
the CNS. Alternatively, critical immune mediated events such as
differentiation and cytokine secretion might have already occurred
during disease progression and may not have been dependent on the
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presence or activity of IL-12/23 at the time of drug administration.
In a recent evaluation of the MS clinical trial findings, Longbrake
and Racke argue that analyzing the effects of ustekinumab in a
fraction of MS patients with very early disease might actually
reveal a treatment effect.!® A final possibility is that an alternative
pathway exists in the MS pathophysiology that remains unaffected,
or that the IL-12/23 axis of signaling is irrelevant overall to MS
phenotype, despite evidence from animal models underscoring
the importance of this pathway in disease progression.” Further
clinical and non-clinical studies will be important in assessing the
potential therapeutic benefits of ustekinumab in MS.

Future Prospects

Large-scale, Phase 3 clinical studies have demonstrated the
efficacy and safety of ustekinumab for plaque psoriasis, making
it an attractive candidate for the psoriasis market. Ustekinumab
is not the only molecule in development targeting the 1L-12/23
pathways. ABT-874 (Abbott Laboratories) is a human mAb
targeting the same p40 subunit of both interleukins. The candidate
is currently in Phase 2 development for CD, MS and psoriasis.
Abbott’s IL-12/23 inhibitor seems to be well tolerated and highly
effective in treating chronic plaque psoriasis, with up to 90% of
patients achieving PASI 75 at the primary endpoint and no serious
infectious adverse events.!” Although results for ABT-874 cannot
be directly compared to those for ustekinumab due to dosing
differences and the lack of Phase 3 clinical data, the two mAbs
are likely to be close rivals if both eventually enter the psoriasis
market.

Another IL-12/23 inhibitor, apilimod mesylate (STA-5326,
Synta Pharmaceuticals), is currently under development for
treatment of rheumatoid arthritis (RA), common variable immu-
nodeficiency (CVID) and CD. It differs from ustekinumab and
ABT-874 in that it is an orally-administered small molecule
which inhibits IL-12/23 production at the transcriptional level by
blocking the nuclear translocation of a transcription factor, c-Rel. A
Phase 2 trial in psoriasis has been discontinued for lack of apparent
efficacy. Three Phase 2 studies have been recently completed in
North America in patients with moderate-to-severe CD.!8 It is
currently in Phase 2 development for treating active, moderate-to-
severe RA. Results from the CD trials seem promising, although
large-scale Phase 3 studies will be necessary for proper assessment
of its safety and efficacy.

Although the PHOENIX trials suggest that ustekinumab is well
tolerated over the course of 52 to 76 weeks, it is still a relatively
short time frame to assess the safety of an immunosuppressive
biologic. The concerns over long-term usage, particularly the
potential risk of malignancy and infection have been addressed by
the FDA, requesting an eight-year comparative follow-up study of
patients receiving ustekinumab. Nevertheless, the strong clinical
effectiveness of ustekinumab in treating chronic plaque psoriasis
apparently justified its marketing authorization in Europe and
Canada, and marketing in the US may soon follow.
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