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= Novel biologic treatments promise exciting new therapeutic avenues for psoriasis and psoriatic

= Although biologics currently in use for treatment of psoriasis and PsA are in.the form of tumor necrosis
factor a inhibitors, other drugs in phase 2 through phase 4 clinical trials aim to target alternative pathways
underlying the pathogenesis of these disorders, including IL-12/IL-23¢inhibition, IL-17 inhibition, inhibition
of T-cell activation in antigen-presenting cells, regulatory T-cell activation, toll-like receptor inhibition, and
granulocyte-macrophage colony-stimulating factor inhibition.

= New approaches to the management of psoriasis and PsA offer patients hope for more targeted treat-

Biologic treatments have revolutionized the man-
agement of psoriasis and psoriatic arthritis (PsA).
Anti-tumor necrosis factor (TNF) o monoclo-
nal antibodies presently are approved by the
US Food and Drug Administration (FDA) for treat-
ment of these conditions. In this article, new
therapies that target this pathway and other steps
in the pathogenesis of psoriasis and PsA are dis-
cussed, including IL-12/IL=23, IL-17, T-cell activa-
tion in antigen-presenting cells, regulatory T cells,
toll-like receptors, and granulocyte-macrophage
colony-stimulating factor. This article is the
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second in a 3-part series on treatments presently
in the pipeline for the management of psoriasis
and PsA including topical agents, biologic treat-
ments, and systemic therapies in phase 2 through
phase 4 clinical trials as well as agents that are
recently FDA approved. Pivotal clinical trials,
mechanisms of action, patient outcomes, and
pertinent safety information will be discussed for
each new therapy. As our knowledge of the under-
lying pathogenesis of psoriasis and PsA deepens,
it enables the development of more targeted
therapies in the management of these conditions.

Cutis. 2015;95:282-290.

iologic agents that currently are in use for the

management of moderate to severe psoriasis and

psoriatic arthritis (PsA) include the anti—tumor
necrosis factor (TNF) o monoclonal antibodies adali-
mumab, etanercept, and infliximab!; however, addi-
tional TNF-a. inhibitors as well as drugs targeting other
pathways presently are in the pipeline. Novel biologic
treatments currently in phase 2 through phase 4
clinical trials, including those that have recently been
approved by the US Food and Drug Administration
(FDA), are discussed in this article, and a summary is
provided in Table 1.
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Tumor Necrosis Factor a Inhibitors
Certolizumab  Pegol—Certolizumab  pegol (CZP;
UCB, Inc), a pegylated TNF-a inhibitor, is unique
in that it does not possess a fragment crystalliz-
able (Fc) region and consequently does not trigger
complement activation. The drug is presently FDA
approved for active PsA, rheumatoid arthritis, and
ankylosing spondylitis. One phase 2 study reported
psoriasis area severity index (PASI) scores of
75 in 83% (48/58) of participants who received
CZP 400 mg at week O and every other week
until week 10 (P<<.001 vs placebo).’ In a 24-week
phase 3 study (known as RAPID-PsA), 409 par-
ticipants were randomized into 3 study arms:
(1) CZP 400 mg every 4 weeks; (2) CZP 200 mg
every 2 weeks; (3) placebo every 2 weeks.* Of note,
20% of participants had previously received a
TNF inhibitor. The study demonstrated improvements
in participant-reported outcomes with use of CZP
regardless of prior TNF inhibitor use.*

CHS-0214—CHS-0214 (Coherus BioSciences,
Inc) is a TNF-a inhibitor and etanercept
biosimilar that has entered into a 48-week mul-
ticenter phase 3 trial (known as RaPsOdy) for
patients with chronic plaque psoriasis. The purpose
of the study is to compare PASI scores for CHS-
0214 and etanercept to evaluate immunogenicity,
safety, and effectiveness over a 12-week period.’
Comparable pharmacokinetics were established in
an earlier study.

Inhibition of the IL-12/IL-23 Pathway
IL-12 and IL-23 are cytokines with prostaglan-
din E;—mediated production by dendritic cells that
share structural (eg, the p40 subunit) and functional
similarities (eg, IFN-y production). However, each
has distinct characteristics. IL-12 aids in naive CD4*
T-cell differentiation, while IL-23 induces IL-17
production by CD4* memory T cells. [L-17 triggers
a proinflammatory chemokine cascade and produces
IL-1, IL-6, nitric oxide synthase 2, and TNF-a.”
Briakinumab (ABT-874)—DBriakinumab (for-
merly known as ABT-874)(Abbott Laboratories)
is a human monoclonal antibody that inhibits the
p40 subunit of IL-12 and IL-23. In a phase 3 trial
of 350 participants with moderate to severe pso-
riasis, week 12 PASI 75 scores were achieved in
80.6% of participants who received briakinumab
versus 39.6% of those who received etanercept and
6.9% of those who received placebo.® In a 52-week
phase 3 trial of 317 participants with moderate to
severe psoriasis, PASI 75 scores were observed in
81.8% of participants who received briakinumab
versus 39.9% of those who received methotrexate.’
In another 52-week phase 3 trial of 1465 participants
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with moderate to severe psoriasis, clinical benefit
was reported at 12 weeks in 75.9% of participants
for Dermatology Life Quality Index, and 64.8% and
54.1% for psoriasis- and PsA-related pain scores,
respectively.' However, ABT-874 was withdrawn by
the manufacturer as of 2011 due to concerns regard-
ing adverse cardiovascular events.’

BI 655066—BI 655066 (Boehringer Ingelheim
GmbH) is a human monoclonal antibody that
targets the pl9 subunit of IL-23. A phase 1 study
of the pharmacokinetics and pharmacodynam-
ics of intravenous (IV) versus subcutaneous (SC)
administration of Bl 655066 as well as its safety
and effectiveness versus placebo recently was com-
pleted (NCT01577550), but the results were not
available at the time of publication. A phase 2
study comparing 3 dosing regimens of Bl 655066
versus ustekinumab' is ongoing but not actively
recruiting patients at the time of publi-
cation (NCT02054481).

Ustekinumab. (CNTO 1275)—Ustekinumab
(formerly known as CNTO 1275)(Janssen Biotech,
Inc) is'a. human monoclonal antibody that inhibits
the p40 subunit of IL-12 and IL-23. It was FDA
approved for treatment of moderate to severe plaque
psoriasis in September 2009'!' and PsA in
September 2013 for adult patients 18 years or older.
One phase 3 trial (known as ACCEPT) compared
the effectiveness of ustekinumab versus etanercept in
903 participants with moderate to severe psoriasis
at 67 centers worldwide.”” Participants were ran-
domly assigned to receive SC injections of either
45 mg or 90 mg of ustekinumab (at weeks 0 and 4)
or high-dose etanercept (50 mg twice weekly for
12 weeks). At week 12, PASI 75 was noted in 67.5%
of participants who received 45 mg of ustekinumab
and 73.8% of participants who received 90 mg com-
pared to 56.8% of those who received etanercept
(P=.01 and P<.001, respectively). In participants
who showed no response to etanercept, PASI 75
was achieved in 48.9% within 12 weeks after cross-
over to ustekinumab. One or more adverse events
(AEs) occurred through week 12 in 66.0% of the
45-mg ustekinumab group, 69.2% of the
90-mg group, and 70.0% of the etanercept group;
serious AEs were noted in 1.9%, 1.2%, and
1.2%, respectively.’” A 5-year follow-up study of
3117 participants reported an incidence of AEs
with ustekinumab that was comparable to other
biologics, with malignancy and mortality rates
comparable to age-matched controls.!*

In a phase 3, multicenter, double-blind,
placebo-controlled trial (know as PSUMMIT 1),
615 adults with active PsA who had not previously
been treated with TNF inhibitors were randomly
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Table 1.

Novel Biologics for Psoriasis Currently in Development or Recently Approved??

Mechanism Mode of Stage of
Product Manufacturer  of Action Indication(s) Delivery Development
Certolizumab UCB, Inc Anti—-TNF-o Psoriasis, PsA SC Phase 3
pegol
CHS-0214 Coherus Anti—-TNF-a Psoriasis SC Phase 3
BioSciences, Inc
ABT-874 Abbott Anti—IL-12/IL-23 Psoriasis SC Phase 3°
(briakinumab) Laboratories monoclonal antibody
directed against the
p40 subunit
Bl 655066 Boehringer Anti-inflammatory Psoriasis SC, IV Phase 2
Ingelheim GmbH  (IL-23 inhibitor)
CNTO 1275 Janssen Biotech, Monoclonal Psoriasis, PsA SC Phase 4
(ustekinumab) Inc antibody to p40 that
inhibits binding of
IL-12/IL-23 receptors
CNTO 1959 Janssen Anti-inflammatory Psoriasis SC Phase 2
(guselkumab) Research & (blocks p19 subunit
Development, of IL-23)
LLC
MK-3222/ Merck & Co Inc Anti-inflamsnmatory Psoriasis SC Phase 3
SCH 900222 (blocks. p19 subunit
(tildrakizumab) of IL-23, inhibiting
Ty17 cell activation)
AIN457 Novartis Anti=inflammatory Psoriasis, PsA SC, IV Phase 3
(secukinumab) Pharmaceutical (IL-17A blocker)
Corporation
AMG 827 Amgen Inc Anti-inflammatory Psoriasis, PsA SC, IV Phase 3
(brodalumab) (IL-17A, IL-17E,
and IL-17F receptor
blocker)
LY2439821 Eli Lilly and Anti-inflammatory Psoriasis, PsA SC Phase 3
(ixekizumab) Company (IL-17 blocker)
Abatacept Bristol-Myers Immune suppressant  Psoriasis, PsA SC, IV Phase 3
Squibb (prevents T-cell
activation by binding
CD80 and CD86)
BTO61 Biotest Immune suppressant  Psoriasis SC, IV Phase 2

(tregalizumab)
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(anti-CD4 antibody;
activates regulatory
T cells)
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Mechanism Mode of Stage of
Product Manufacturer  of Action Indication(s) Delivery Development
IMO-8400 Idera TLR-7, TLR- Psoriasis SC Phase 2
Pharmaceuticals 8, and TLR-9
antagonist
MT203 (namilumab)  Takeda Anti-inflamsnmatory  Psoriasis SC Phase 2
Pharmaceutical (GM-CSF
Company antagonist)
Limited

Abbreviations: TNF, tumor necrosis factor; PsA, psoriatic arthritis; SC, subcutaneous; IV, intravenous; TLR, toll-like receptor;

GM-CSF, granulocyte-macrophage colony-stimulating factor.
aAs of publication in May 2015.
SWithdrawn by manufacturer.

assigned to placebo, 45 mg of ustekinumab, or
90 mg of ustekinumab. At week 24, more partici-
pants receiving ustekinumab 90 mg achieved 20%,
50%, and 70% improvement in American College
of Rheumatology (ACR) criteria (49.5%,27.9%,
and 14.2%, respectively) and PASI 75 (62.4%)
versus the placebo group (22.8%, 8.7%, 2.4%, and
11%, respectively).”” In a phase 3, multicenter,
placebo-controlled trial (known as PSUMMIT 2),
312 adult participants with active. PsA who had
formerly been treated with.conventional therapies
and/or TNF inhibitors were tandomized to receive
placebo (at weeks 0, 4, and 16 with crossover to
45 mg of ustekinumab at weeks 24, 28, and 40) or
ustekinumab (45 mg or 90 mg at weeks 0, 4, and
every 12 weeks).!® For participants with less than
5% improvement, there was an early escape clinical
trial design with placebo to 45 mg of ustekinumab,
45 mg of ustekinumab to 90 mg, and 90 mg of
ustekinumab maintained at the same dose. The
ACR20 was 43.8% for the ustekinumab group versus
20.2% for the placebo group (P<<.001).1¢

A phase 3, multicenter, randomized, double-blind,
placebo-controlled study (known as CADMUS)
evaluated the efficacy and safety of ustekinumab
in the treatment of adolescents (age range,
12-18 years) with moderate to severe plaque-type
psoriasis.!” The primary outcome of the study was
the percentage of participants achieving a physician
global assessment (PGA) score of cleared (0) or min-
imal (1) at week 12. One hundred ten participants
started and completed the first period in the study
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(ie, controlled period [weeks 0—12]) and were random-
ized into 3 groups: placebo (SC injections at weeks O
and" 4), ustekinumab half-standard dose, and
ustekinumab standard dose. At week 12, 101 partici-
pants started and completed the second period in the
study (weeks 12—-60). The placebo group received either
ustekinumab half-standard dose or ustekinumab stan-
dard dose at weeks 12 and 16, then once every 12 weeks
with the last dose at week 40, and the ustekinumab
half-standard and standard dose groups received the
respective doses every 12 weeks with the last dose
at week 40. At week 12, PGA scores of O or 1 were
reported in 5.4% of the placebo group, 67.6% of the
ustekinumab half-standard dose group, and 69.4% of
the ustekinumab standard dose group (P<<.001), and
PASI 75 was achieved in 10.8%, 78.4%, and 80.6%,
respectively (P<<.001).17

A phase 4 study (known as TRANSIT) assessed
the safety and efficacy of ustekinumab in participants
with plaque psoriasis who had a suboptimal response
to methotrexate.!® Participants in the first treat-
ment group received either 45 mg (weight, <100 kg)
of ustekinumab at weeks 0, 4, and then every
12 weeks until week 40, or 90 mg (weight, >100 kg)
in 2 SC injections after immediate discontinuation of
methotrexate. The second treatment group followed
the same dosing regimen with gradual withdrawal of
methotrexate therapy. Adverse events were reported
in 61.1% and 64.5% of participants in groups 1
and 2, respectively. In group 1, PASI 75 was
observed in 58.1% of participants (95% confi-
dence interval [CI], 51.9%-64.3%) at week 12
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and 76.3% (95% CI, 70.8%-81.9%) at week 52.
In group 2, PASI 75 was observed in 62.2% of par-
ticipants (95% CI, 56.0%-68.3%) at week 12 and
76.9% (95% CI, 71.4%-82.5%) at week 52.1°

In another study that assessed the efficacy and
safety of ustekinumab in 24 participants with mod-
erate to severe palmoplantar psoriasis, 37.5% of
participants achieved a palmar/plantar PGA score
of 0 or 1 at week 16." A phase 3, multicenter,
randomized, double-blind, placebo-controlled study
of the safety and effectiveness of ustekinumab in
615 PsA participants showed ACR20 response in
49.5% of the ustekinumab 90-mg group, 42.4% of
the ustekinumab 45-mg group, and 22.8% of the
placebo group (P<<.001).%°

A phase 1 study was performed to assess gene
expression in the following: (1) IFN-Y modula-
tion in the IL-12 pathway; (2) IL-23 pathway with
ustekinumab (45 mg for those weighing <100 kg
and 90 mg for >100 kg administered SC on day 1
and at weeks 4 and 16); and (3) IL-17 pathway with
etanercept (50 mg administered SC twice weekly for
12 weeks, then once weekly for 4 weeks).?! The
change in gene expression from baseline in the
[L-12 pathway with ustekinumab achieved statisti-
cal significance by week 1 (P=.016) with increas-
ing levels of gene expression through week 16
(P=.000184). The change in gene expression from
baseline in the IL-23 pathway with ustekinumab
achieved statistical significance by week2 (P=.010)
with increasing levels of gene expression through
week 16 (P=.000215). The results were less power-
ful for etanercept, with a change in gene expres-
sion from baseline in the IL-17 pathway increasing
through week 4 (P=.053) and decreasing by
week 16 (P=.098).%!

Several clinical trials are' underway and are cur-
rently recruiting participants (Table 2).

Guselkumab (CNTO 1959)—Guselkumab (for-
merly known as CNTO 1959)(Janssen Research
& Development, LLC) is a human monoclonal
antibody targeting the p19 subunit of IL-23. In a
double-blind, randomized study of 24 participants
receiving 1 dose of CNTO 1959 at 10 mg, 30 mg,
100 mg, or 300 mg versus placebo, a PASI 75 of
50% for the 10-mg subset, 60% for the 30- and
100-mg group, and 100% for the 300-mg group was
achieved as opposed to 0% in the placebo group
at 12 weeks.”” The rate of AEs was 65% in the
CNTO 1959 treatment arm versus 50% in the pla-
cebo group at 24 weeks. Furthermore, decreased serum
IL-17A titers and gene expression for psoriasis was
demonstrated as well as decreased thickness of the epi-

dermis and less dendritic and T-cell expression for the
CNTO 1959 study population histologically.?
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Results of a phase 2 trial in 293 participants who
received CNTO 1959, adalimumab, or placebo indi-
cated PASI 75 at 16 weeks for 81% of the CNTO 1959
50-mg group versus 71% of the adalimumab group,
with serious AEs in 3% of participants treated with
CNTO 1959 versus 5% treated with adalimumab.”

Tildrakizumab  (MK-3222/SCH  900222)—
Tildrakizumab (formerly known as MK-3222/
SCH 900222)(Merck & Co Inc) is a monoclonal
antibody that also targets the p19 subunit of 1L-23.
Results of a phase 2b trial were promising. This study
reported on 355 participants who received placebo
versus MK-3222 5 mg, 25 mg, 100 mg, or 200 mg,
with PASI 75 scores of 4.4%, 33%, 64%, 66%, and
74%, respectively, noted at 16 weeks.”* A 64-week
phase 3 study currently is underway to assess the
long-term benefit and safety of MK-3222, but it is
not recruiting participants (NCT01722331).

Inhibition of the IL-17 Pathway

The T helper 17 cells (Ty17) produce IL-17, a cyto-
kine mediating inflammation that is implicated in
psoriasis:. Two products target IL-17A, while another
targets the IL-17 receptor.?’

Secukinumab (AIN457)—Secukinumab  (for-
merly known as AIN457)(Novartis Pharmaceutical
Corporation) was FDA approved for treatment of
moderate to severe psoriasis in adult patients who are
candidates for systemic therapy or phototherapy in
January 2015.2° Secukinumab is a human monoclo-
nal antibody that inhibits IL-17A. There are many
clinical trials underway including a phase 2 extension
study (NCTO01132612). Many phase 3 studies also
are underway evaluating the effectiveness and safety
of AIN457 in patients with psoriasis resistant to TNF
inhibitors (NCT01961609); its usability and toler-
ability (NCTO01555125), including 2-year extension
studies (NCT01640951; NCT01544595); its effec-
tiveness as opposed to ustekinumab (NCT02074982);
effectiveness using an autoinjector (NCT01636687);
and the PASI 90 in HLA-Cw6-positive and
HLA-Cw6-negative patients with moderate to severe
psoriasis (known as SUPREME)(NCT02394561).

Other phase 3 trials are being undertaken in
patients with moderate to severe palmoplantar pso-
riasis (NCT01806597; NCT02008890); moderate to
severe nail psoriasis (known as TRANSFIGURE)
(NCTO01807520); moderate to severe scalp pso-
riasis (NCT02267135); and PsA (NCT01989468;
NCTO02294227; NCTO01892436), including
a 5-year study for PsA (known as FUTURE 2)
(NCTO01752634).

Other studies that are completed with pending
results include a phase 1 trial to evaluate its mecha-
nism of action in vivo by studying the spread of
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Table 2.

Novel Biologic Therapies for Psoriasis

Select Ustekinumab Psoriasis Trials Currently Recruiting Participants®

Stage of
Clinicaltrials.gov Identifier Development Intervention(s) Assessment
NCT01999868 Phase 2 Ustekinumab, Psoriasis relapse
abatacept, placebo
NCT02187172 Phase 4 Ustekinumab, Vascular inflammation
placebo and cardiometabolic
risk biomarkers
NCT01511315 Phase 4 Ustekinumab QOL
NCT02330380 NA Methotrexate, Systemic inflammation
ustekinumab,
etanercept,
adalimumab, acitretin,
UVB excimer laser,
narrowband UVB
NCT02144857 Phase 4 Etanercept, Cardiac and
ustekinumab, vascular function
cyclosporine
NCT02103361 NA Ustekinumab Growth and development in

children of women treated
with ustekinumab during
pregnancy and within 3 mo
of last menstrual cycle

Abbreviations: QOL, quality of life; NA, not available:
2As of publication in May 2015.

AIN457 in tissue as assessed by open flow microper-
fusion (NCT01539213), a phase 2 trial of the clinical
effectiveness of AIN457 at 12 months and biomarker
changes (NCT01537432), as well as phase 3 trials
of the clinical efficacy of various dosing regimens
(known as SCULPTURE)(NCTO01406938); safety
and effectiveness at 1 year (known as ERASURE)
(NCTO01365455); and the effectiveness, tolerability,
and safety of AIN457 over 2 years in PsA (known as
FUTURE 1)(NCT01392326).

In a 56-week phase 2 clinical trial of 100 par-
ticipants, the PASI scores at 12 weeks and percent-
age of participants without relapse up to 56 weeks
were evaluated.’” There were 4 arms in the study:
(1) AIN457 3 mg/kg (day 1) then placebo (days 15
and 29); (2) AIN457 10 mg/kg (day 1) then placebo
(days 15 and 29); (3) AIN457 10 mg/kg (days 1, 15,
and 29); and (4) placebo (days 1, 15, and 29), with
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AIN457 and the placebo administered IV. The mean
(standard deviation) change from baseline for PASI
scores for these respective groups was —12.46 (7.668),
—13.35 (6.195), —18.02 (6.792), and —4.18 (4.698),
respectively. At week 56, the percentage of partici-
pants without a relapse at any point during the study
was 12.5%, 22.2%, and 27.8%, respectively.”’

In a phase 2 study of 404 participants, PASI 75
scores were assessed at 12 weeks with the SC admin-
istration of AIN457 in participants with moderate
to severe psoriasis at 3 dosing regimens: (1) a single
dose of 150 mg (week 1), (2) monthly doses of
150 mg (weeks 1, 5, and 9), (3) early loading doses
of 150 mg (weeks 1, 2, 3, 5, and 9), as compared to
placebo. At 12 weeks, PASI 75 scores were 7%, 58%,
72%, and 1%, respectively.?

The phase 3 STATURE trial assessed the
safety and effectiveness of SC and IV AIN457 in
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moderate to severe psoriasis in partial AIN457
nonresponders.”’ Nonresponders were participants
who demonstrated a PASI score of 50% or more but
less than 75%. Participants in this study design who
received SC AIN457 demonstrated a PASI 75 of
66.7%, with a 2011 investigator global assessment
score of O (clear) or 1 (almost clear) in 66.7%. In
those receiving IV AIN457, the PASI 75 was 90.5%,
with a 2011 investigator global assessment score of
Oor1in33.3%.%

In a 52-week phase 3 efficacy trial (known as
FIXTURE), 1306 participants received 1 dose of
AIN457 300 mg or 150 mg weekly for 5 weeks, then
every 4 weeks; 12 weeks of etanercept 50 mg twice
weekly, then once weekly; or placebo. The PASI 75
was 77.1% for AIN457 300 mg, 67.0% for AIN457
150 mg, 44.0% for etanercept, and 4.9% for placebo
(P<.001).* In a 52-week efficacy and safety trial
(known as ERASURE), 738 participants received
1 dose of AIN457 300 mg or 150 mg weekly for
5 weeks, then every 4 weeks, versus placebo. The
PASI 75 was 65.3% for AIN457 300 mg, 51.2% for
AIN457 150 mg, and 2.4% for placebo (P<<.001).
There was a comparable incidence of infection
among participants with AIN457 and etanercept,
which was greater than placebo.*

Brodalumab (AMG 827)—DBrodalumab (formerly
known as AMG 827)(Amgen Inc) is a human mono-
clonal antibody that targets the IL-17A receptor. In
a phase 1 randomized trial, 25 participants received
either IV brodalumab 700 mg, SC brodalumab
350 mg or 140 mg, or placebo.’! Results demon-
strated improvement in PASI score that correlated
with increased dosage of brodalumab as well as
decreased psoriasis gene -expression and decreased
thickness of the epidermis in' participants receiving
the 700-mg IV or 350-mg-SC doses. In a phase 2
trial, 198 participants received either brodalumab
280 mg at week O, then every 4 weeks for 8 weeks,
or brodalumab 210 mg, 140 mg, 70 mg, or placebo
at week O, then every 2 weeks for 10 weeks. At
week 12, PASI 75 was observed in 82% and 77% of
the 210-mg and 140-mg groups, respectively, with
no benefit noted in the placebo group (P<<.001).*!
In a phase 3 trial, 661 participants received broda-
lumab 210 mg or 140 mg or placebo. At week 12,
PASI 75 was observed in 83% of the 210-mg group
versus 60% of the 140-mg group; PASI 100 was
observed in 42% of the 210-mg group versus 23% of
the 140-mg group.*

Ixekizumab (LY2439821)—Ixekizumab (formerly
known as LY2439821)(Eli Lilly and Company) is a
human monoclonal antibody that targets IL-17A.
In a phase 2 double-blind, placebo-controlled trial,
142 participants with chronic moderate to severe
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plaque psoriasis were randomized to receive 10-mg,
25-mg, 75-mg, or 150-mg SC injections of ixeki-
zumab or placebo at 0, 2, 4, 8, 12, and 16 weeks. At
week 12, the percentage of participants with a 75%
reduction in PASI score was significantly greater
with ixekizumab (150 mg [82.1%], 75 mg [82.8%],
and 25 mg [76.7%]), except the 10-mg group, than
with placebo (7.7%)(P<.001 for each comparison).*

Inhibition of T-Cell Activation in
Antigen-Presenting Cells
Abatacept—Abatacept (Bristol-Myers Squibb) is a
fusion protein designed to inhibit T-cell activation
by binding receptors for CD80 and CD86 in antigen-
presenting cells.”* A phase 1 study of 43 partici-
pants demonstrated improved PGA scores of 50% in
46% of psoriasis participants who were treated with
abatacept, indicating a dose-responsive association
with abatacept in' psoriasis patients refractory to
other therapies.’® In-a 6-month, phase 2, multicenter,
randomized, ‘double-blind, placebo-controlled trial,
170 participants with PsA were randomized
to receive  placebo or abatacept at doses of
3 mg/kg, 10 mg/kg, or 30/10 mg/kg (2 initial doses
of 30.mg/kg followed by 10 mg/kg).’® At day 169,
ACR20 was observed in 19%, 33%, 48%, and 42%
of the placebo and abatacept 3 mg/kg, 10 mg/kg,
and 30/10 mg/kg groups, respectively. Compared
with placebo, improvements were significantly
higher for the abatacept 10-mg/kg (P=.006) and
30/10-mg/kg (P=.022) groups but not for the
3-mg/kg group (P=.121). The authors concluded
that abatacept 10 mg/kg could be an appropriate
dosing regimen for PsA, as is presently used in the
FDA-approved management of rheumatoid arthri-
tis.>® At the time of publication, a phase 3 trial evalu-
ating the efficacy and safety of abatacept SC injection
in adults with active PsA was ongoing but was not
actively recruiting participants (NCT01860976).

Activation of Regulatory T Cells

Tregalizumab (BT061)—Tregalizumab (formerly
known as BT061)(Biotest) is a human monoclonal
antibody that activates regulatory T cells. A phase 2,
randomized, placebo-controlled, double-blind, mul-
ticenter, multiple-dose, cohort study with escalating
doses evaluating the safety and efficacy of BT061 in
patients with moderate to severe chronic plaque pso-
riasis was completed, but the results were not avail-

able at the time of publication (NCT01072383).

Inhibition of Toll-like Receptors 7, 8, and 9

IMO-8400—IMO-8400 (Idera Pharmaceuticals)
is unique in that it treats psoriasis by targeting
toll-like receptors (TLRs) 7, 8, and 9.7 In
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phase 1 studies, IMO-8400 was well tolerated when
administered to a maximum of 0.6 mg/kg® An
18-week, phase 2, randomized, double-blind,
placebo-controlled, dose-ranging study evaluat-
ing the safety and tolerability of different dose
levels—0.075 mg/kg, 0.15 mg/kg, and 0.3 mg/kg—of
IMO-8400 versus placebo in patients with moderate
to severe plaque psoriasis was completed, but the
results were not available at the time of publica-

tion (NCT01899729).

Inhibition of Granulocyte-Macrophage
Colony-Stimulating Factor

Namilumab (MT203)—Namilumab (formerly
known as MT203)(Takeda Pharmaceutical
Company Limited) is a granulocyte-macrophage
colony-stimulating factor inhibitor. At the
time of publication, participants were actively
being recruited for a phase 2, multicenter, ran-
domized, double-blind, placebo-controlled,
dose-finding and proof-of-concept study to assess
the efficacy, safety, and tolerability of namilumab at
4 different SC doses—300 mg, 160 mg, 100 mg, and
40 mg at baseline with half the dose on
days 15, 43, and 71 for each of the 4 treatment
arms—versus placebo in patients with moderate
to severe chronic plaque psoriasis (NCT02129777).

Conclusion

Novel biologic treatments promise exciting new
therapeutic avenues for psoriasis and:-PsA. Although
biologics currently are in use for treatment of psoria-
sis and PsA in the form of TNF-a inhibitors, other
drugs currently in phase 2 through phase 4 clinical
trials aim to target other-pathways underlying the
pathogenesis of psoriasis and PsA, including inhibi-
tion of the IL-12/IL-23 pathway; inhibition of the
IL-17 pathway; inhibition of T-cell activation in
antigen-presenting cells; activation of regulatory
T cells; inhibition of TLR-7, TLR-8, and TLR-9;
and inhibition of granulocyte-macrophage colony-
stimulating factor. These novel therapies offer hope
for more targeted treatment strategies for patients
with psoriasis and/or PsA.
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