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PRACTICE POINTS

- Tumor necrosis factor a, IL-23, and IL-17A are key
targets for psoriasis therapy based on an under-
standing of the key role that these cytokines play
in the pathophysiology of disease.

- The biologic agents secukinumab and ixekizumab
are approved for use in the management of pso-
riasis. Other biologics—brodalumab, bimekizumab,
guselkumab, tildrakizumab, risankizumab, and cer-
tolizumab pegol—have been (and some continue to
be) the focus of phase 2 and phase 3 clinical trials.

- Findings of several of those trials support the idea that
therapies targeting IL-23, specifically its p19 subunit,
but that spare IL-12 are effective against psoriasis.

+ Longer-term studies are needed to determine whether
the agents reviewed here, including those approved,for
clinical use, are suitable for prolonged administration.

Many new biologics are being studied for use.in psoriasis. In this
review, we evaluate and summarize findings about emerging biologic
therapies for psoriasis. We reviewed published data from phase 2
and 3 clinical trials of 2 IL-17 inhibitors (ixekizumab and brodalumab);
3 IL-283 inhibitors (guselkumab, tildrakizumab, and risankizumab); and
1 tumor necrosis factor (TNF) inhibitor (certolizumab pegol). Janus
kinase inhibitors were not included in our review, as they currently
are not approved by the US Food and Drug Administration (FDA)
and there are no plans to further develop this class for treatment of
psoriasis. Overall, the clinical improvement provided by and the safety
profiles of these agents are promising; they may be equal to or more
efficacious than available therapeutic options for treating the symp-
toms of psoriasis. Long-term studies are still needed, however, to
further establish safety and efficacy profiles for these biologic agents.
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Dsoriasis is a chronic, autoimmune-mediated disease
estimated to affect 2.8% of the US population.! The

pathogenesis of psoriasis is thought to involve a
complex process triggered by a combination of genetic
and environmental factors that induce tumor necrosis
factor (INF) o secretion by Keratinocytes, which in turn
activates dendritic/cells. Activated dendritic cells produce
IL-23, leading to helper T cell (Ty17) differentiation.>
Ty17 cells secrete IL-17A, which has been shown to pro-
mote psoriatic skin changes.* Therefore, TNF-a, IL-23,
and IL-17A have been recognized as key targets for pso-
riasistherapy.

The newest biologic agents targeting IL-17-
mediated pathways include ixekizumab, brodalumab,
and bimekizumab. Secukinumab, the first US Food and
Drug Administration (FDA)-approved IL-17 inhibitor,
has been available since 2015 and therefore is not
included in this review. IL-23 inhibitors that are FDA
approved or being evaluated in clinical trials include
guselkumab, tildrakizumab, and risankizumab. In addition,
certolizumab pegol, a TNF-a inhibitor, is being studied for
use in psoriasis.

METHODS

We reviewed the published results of phase 3 clinical trials
for ixekizumab, brodalumab, bimekizumab, guselkumab,
tildrakizumab, risankizumab, and certolizumab pegol. We
performed an English-language literature search (January 1,
2012 to October 15, 2017) of articles indexed for PubMed/
MEDLINE using the following combinations of keywords:
IL-23 and psoriasis; IL-17 and psoriasis; tumor necrosis factor
and psoriasis; [drug name] and psoriasis. If data from phase 3
clinical trials were not yet available, data from phase 2 clini-
cal trials were incorporated in our analysis. We also reviewed
citations within articles to identify relevant sources.
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RESULTS

Phase 3 clinical trial design, efficacy, and adverse events
(AEs) for ixekizumab and brodalumab are reported in
eTable 1> and for guselkumab and tildrakizumab in
eTable 2.1 Phase 2 clinical trial design, efficacy, and AEs
are presented for risankizumab in eTable 35 and for
certolizumab pegol in eTable 4. No published clinical
trial data were found for bimekizumab.

IL-17 Inhibitors

Inekizumab—This recombinant, high-affinity IgG4x anti-
body selectively binds and neutralizes IL-17A.>¢ Three
phase 3 clinical trials—UNCOVER-1, UNCOVER-2, and
UNCOVER-3—evaluated ixekizumab for moderate to
severe plaque psoriasis.”

The 3 UNCOVER trials were randomized, double-
blind, phase 3 trials of 1296, 1224, and 1346 patients,
respectively, assigned to a placebo group; a group treated
with ixekizumab 80 mg every 2 weeks; and a group treated
with ixekizumab 80 mg every 4 weeks. Both ixekizumab
groups received a loading dose of 160 mg at week 0.5°
UNCOVER-2 and UNCOVER-3 also included a compar-
ator group of patients on etanercept 50 mg.® Co-primary
end points included the percentage of patients reach-
ing a psoriasis area and severity index (PASI) of 75 and
with a static physician global assessment (PGA) score of
clear (0) or almost clear (1) at week 12.5°

Ixekizumab achieved greater efficacy than placebe:
89.1%, 89.7%, and 87.3% of patients achieved PASL. 75
in the every 2-week dosing group, and 82.6%, 77.5%
and 84.2% achieved PASI 75 in the every 4-week dosing
group in UNCOVER-1, UNCOVER-2, and/ UNCOVER-3,
respectively (P<<.001 for both treatment arms ¢ompared to
placebo in all trials). The percentage<f patients achieving
a static PGA score of 0 or 1 also washigher in the ixekizumab
groups in the 2-week and 4-week dosing groups in all
UNCOVER trials—81.8% .and 76:4% in UNCOVER-1,
83.2% and 72.9% in UNCOVER-2, and 80.5% and 75.4% in
UNCOVER-3—compared t03:2%, 2.4%, and 6.7% in the
placebo groups of the 3 trials (P<.001 for both ixekizumab
groups compared to placebo in all trials).>® Ixekizumab
also was found to be more effective than etanercept for
both co-primary end points in both UNCOVER-2 and
UNCOVER-3 (eTable 1).°

Safety data for all UNCOVER trials were pooled
and reported.® At week 12 the rate of at least 1 AE was
58.4% in patients on ixekizumab every 2 weeks and
58.8% in patients on ixekizumab every 4 weeks com-
pared to 54.0% in the etanercept group in UNCOVER-2
and UNCOVER-3 and 46.8% in the placebo group. At
week 12, 72 nonfatal serious AEs were reported: 12 in
the placebo group, 14 in the etanercept group, 20 in
the ixekizumab every 2 weeks group, and 26 in the
ixekizumab every 4 weeks group.*

The most common AE across all groups was
nasopharyngitis. Overall, infections were more frequent
in patients treated with ixekizumab than in patients
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treated with placebo or etanercept. Specifically, oral
candidiasis occurred more frequently in the ixekizumab
groups, with a higher rate in the 2-week dosing group
than in the 4-week dosing group.® Two myocardial infarc-
tions (MIs) occurred: 1 in the etanercept group and 1 in
the placebo group.®

Brodalumab—This human monoclonal antibody
binds to IL-17ra.®’ Three double-blind, placebo-
controlled, phase 3 trials—AMAGINE-1, AMAGINE-2,
and AMAGINE-3—evaluated its use for plaque psoriasis.'

In AMAGINE-1 (N=661), patients were randomized
to receive brodalumab 140 mg or 210 mg (every 2 weeks
for 12 weeks), or placebo.® In AMAGINE-2 (N=1831)
and AMAGINE-3 (N=1881), patients were randomized
to receive brodalumab 140 mg or 210 mg (every 2 weeks
for 12 weeks), ustekinumab 45 mg or 90 mg by weight
(at weeks 0 and 4, then every 12 weeks thereafter), or
placebo. In all trials, patients on brodalumab received a
dose at week 0 and week 1. Co-primary end points were
PASI 75 and a stati¢ PGA score of 0 or 1 at 12 weeks com-
pared to placeborand to ustekinumab (in AMAGINE-2
and AMAGINE-3/only).?

At week 12, 83.3%, 86.3%, and 85.1% of patients on
brodalumab 210 mg, and 60.3%, 66.6%, and 69.2% of
patients ‘'on brodalumab 140 mg, achieved PASI 75 in
AMAGINE-1, AMAGINE-2, and AMAGINE-3, respec-
tively, compared to 2.7%, 8.1%, and 6.0% in the placebo
groups (P<.001 between both brodalumab groups and
placebo in all trials).® Both brodalumab groups were
noninferior but not significantly superior to ustekinumab,
which achieved a PASI 75 of 70.0% in AMAGINE-2
and 69.3% in AMAGINE-3. The PASI 90 rate was
higher, however, in both brodalumab groups com-
pared to ustekinumab but significance was not reported
(eTable 1).° For both brodalumab groups, significantly
more patients achieved a static PGA value of 0 or 1 com-
pared to placebo (P<.001 across all trials). However, only
the brodalumab 210-mg group achieved a significantly
higher rate of static PGA 0 or 1 compared to ustekinumab
in AMAGINE-2 and AMAGINE-3 (P<.001).°

After 12 weeks, the percentage of patients report-
ing at least 1 AE was 59.0%, 57.8%, and 56.8% in the
brodalumab 210-mg group in AMAGINE-1, AMAGINE-2,
and AMAGINE-3, respectively; 58.0%, 60.1%, and 52.6%
in the brodalumab 140-mg group; and 51.0%, 53.4%, and
48.6% in the placebo group. Patients taking ustekinumab
had an AE rate of 59.0% in AMAGINE-2 and 53.7% in
AMAGINE-3. The most common AE was nasopharyn-
gitis, followed by upper respiratory infection (URI) and
headache across all trials.®? Serious AEs were rare: 10 in
AMAGINE-1, 31 in AMAGINE-2, and 24 in AMAGINE-3
across all groups. One death occurred from stroke in the
brodalumab 210-mg group in AMAGINE-2.°

IL-23 Inhibitors

Guselkumab—This drug is a human IgGlk antibody that
binds to the p19 subunit of IL-23, thereby inhibiting IL-23
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signaling.”? Guselkumab was approved by the FDA in
July 2017 for moderate to severe plaque psoriasis.’

VOYAGE 1 and VOYAGE 2 were phase 3, double-
blind, placebo- and active comparator—controlled trials of
837 and 992 patients, respectively, randomized to receive
adalimumab (80 mg at week 0 and 40 mg at week 1, then
at 40 mg every 2 weeks thereafter), guselkumab 100 mg
at weeks 0, 4, and 12, or placebo.!* Co-primary end points
for both trials were the percentage of patients reaching
PASI 90 and an investigator global assessment (IGA)
score of cleared (0) or minimal (1) at week 16."

By week 16 of both trials, PASI 90 values were
statistically superior for guselkumab (VOYAGE 1,
73.3%; VOYAGE 2, 70.0%) compared to adalimumab
(VOYAGE 1, 49.7%; VOYAGE 2, 46.8%) and placebo
(VOYAGE 1, 2.9%; VOYAGE 2, 2.4%)(P<.001). Moreover,
patients on guselkumab achieved a higher rate of IGA val-
ues of 0 and 1 at week 12 (85.1% in VOYAGE 1 and 84.1%
in VOYAGE 2) than patients on adalimumab (65.9% in
VOYAGE 1 and 67.7% in VOYAGE 2) and placebo (6.9% in
VOYAGE 1 and 8.5% in VOYAGE 2)(P<.001).""*2

The frequency of AEs was comparable across all
groups in both trials.""* During the 16-week treatment
period, 51.7% and 47.6% of the guselkumab groups in
VOYAGE 1 and VOYAGE 2, respectively; 51.1% and
48.4% of the adalimumab groups; and 49.4% and 44.8% of the
placebo groups reported at least 1 AE. The most common AEs
in all groups were nasopharyngitis, headache, and URI.'4?

Serious AEs also occurred at similar rates:"2:4%
and 1.6% in the guselkumab group in VOYAGE 1
and VOYAGE 2, respectively; 2.4% and 1.8% in the
adalimumab group; and 1.7% and 1.2% <n the pla-
cebo group.'™ One case of malignancy ecctrred in the
VOYAGE 1 trial: basal cell carcinoma in the guselkumab
group." Three major cardiovascular, events occurred across
both trials: 1 MIin the guselkumab group in each trial and
1 Ml in the adalimumab group in VOYAGE 1.2

Tildrakizumab—A high-affinity, humanized IgGlk
antibody, tildrakizumab targets the p19 subunit of IL-23.
As of February 2018, 2 double-blind, randomized phase 3
trials have studied tildrakizumab with published results:
reSURFACE 1 and reSURFACE 2."

reSURFACE 1 (N=772) and reSURFACE 2 (N=1090)
randomized patients to receive tildrakizumab 100 or
200 mg (at weeks 0 and 4), etanercept 50 mg
(twice weekly) for 12 weeks (reSURFACE 2 only), or
placebo. Co-primary end points were the percentage of
patients achieving PASI 75 and the percentage of patients
achieving a PGA score of 0 or 1 at week 12."

In reSURFACE 1, significantly more patients receiv-
ing tildrakizumab attained PASI 75 at week 12 compared
to placebo: 200 mg, 62.0%; 100 mg, 64.0%; and placebo,
6.0% (P<.001 for tildrakizumab groups compared to
placebo). Moreover, significantly proportionally more
patients received a PGA score of 0 or 1 compared to pla-
cebo: 100 mg, 59%; 200 mg, 58.0%; placebo, 7.0% (P<.001
for both tildrakizumab groups compared to placebo).™
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In reSURFACE 2, significantly more patients receiving
tildrakizumab achieved PASI 75 compared to etanercept and
placebo at week 12: 200 mg, 66.0%; 100mg, 61.0%; etaner-
cept, 48.0%; placebo, 6.0% (P<.001 for both tildrakizumab
groups compared to placebo; P<<.05 for both tildrakizumab
groups compared to etanercept). Additionally, significantly
more patients in the tildrakizumab groups experienced
a PGA score of 0 or 1 at week 12 compared to placebo:
200 mg, 59%; 100 mg, 55.0%; placebo, 5% (P<<.001 for both
tildrakizumab groups compared to placebo).™

Adverse events were reported at a similar rate across all
groups. For reSURFACE 1 and reSURFACE 2, at least 1 AE
by week 12 was reported by 42.2% and 45.2% of patients
in the 200-mg group; 47.2% and 45.9% in the 100-mg
group; and 48.1% and 55.1% in the placebo groups.**
The most common AEs were nasopharyngitis, URI
(reSURFACE 1), and erythema at the injection site
(reSURFACE 2). One caseof serious infection was reported
in each of the tildrakizumab groups: 1 case of drug-
related hypersensitivity reaction in the 200-mg group,
and 1 major cardiovascular event in the 100-mg group of
reSURFACE 1. There was 1 serious AE in reSURFACE 2
that led to'death in which the cause was undetermined.™

Risankizumab—This humanized IgG1 antibody binds
the p19 unit of IL-23."' The drug is undergoing 3 phase 3
trials=—ultIMMa-1, ultiIMMa-2, and IMMvent—for which
only preliminary data have been published and are
reported here.'®'” There is 1 phase 2 randomized, dose-
ranging trial with published data.’s

ulttMMa-1 and ultIMMa-2 comprised 506 and
491 patients, respectively, randomized to receive
risankizumab (150 mg at weeks 0, 4, and 16), ustekinumab
(45 mg or 90 mg, by weight, at weeks 0, 4, and 16), or pla-
cebo. Co-primary end points were PASI 90 and a PGA
score of 0 or 1 at week 16."7

In ultiMMa-1 and ultiIMMa-2, 75.0% and 75.0%
of patients on risankizumab 150 mg achieved PASI 90
compared to 42.0% and 48.0% on ustekinumab and 5.0%
and 2.0% on placebo at 16 weeks (P<.001 between both
placebo and ustekinumab in both trials)."” In both trials,
patients receiving risankizumab achieved higher rates of a
static PGA score of 0 or 1 (88.0% and 84.0%) compared to
ustekinumab (63.0% and 62.0%) and placebo (8.0% and
5.0%) at 16 weeks (P<.001 for both trials).'®

At week 16, 2.0% of patients on risankizumab reported
a serious AE in both trials, compared to 8.0% and 3.0% of
patients on ustekinumab and 3.0% and 1.0% on placebo.
No new safety concerns were noted."”

In the phase 3 IMMuvent trial, 605 patients were ran-
domized to receive risankizumab (150 mg at weeks 0, 4,
and 16) or adalimumab (80 mg at week 0, 40 mg at week 1,
then 40 mg every 2 weeks). Co-primary end points were
PASI 90 and a static PGA score of 0 or 1 at week 16.

In IMMvent, risankizumab was significantly more
effective than adalimumab for PASI 75 (risankizumab,
72.0%; adalimumab, 47.0%) and a static PGA score of
0 or 1 (risankizumab 84.0%; adalimumab, 60.0%) (P<<.001
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risankizumab
end points)."”

At week 16, serious AEs were reported in 3.0% of
patients on risankizumab and 3.0% of patients
on adalimumab. One patient receiving risankizumab
died of an acute MI during the treatment phase."”

compared to adalimumab for both

TNF Inhibitor

Certolizumab Pegol—Certolizumab pegol is a human
PEGylated anti-TNF agent. In vitro studies have shown
that certolizumab binds to soluble and membrane-bound
TNE." Unlike other TNF inhibitors, certolizumab pegol is
a Fab” portion of anti-TNF conjugated to a molecule of
polyethylene glycol.” The drug is approved in the United
States for treating psoriatic arthritis, Crohn disease, and
rheumatoid arthritis; its potential for treating psoriasis
has been confirmed. Results of 1 phase 2 trial have been
published'; data from 3 phase 3 trials are forthcoming.

This randomized, placebo-controlled, double-blind
phase 2 study comprised 176 patients who received
certolizumab 200 mg, certolizumab 400 mg, or placebo.
The dosing schedule was 400 mg at week 0, followed
by either 200 or 400 mg every other week until week 10.
Co-primary end points were PASI 75 and a PGA score of
0 or 1 at week 12.%

Certolizumab was significantly more effective than
placebo at week 12: 74.6% of the 200-mg group and
82.8% of the 400-mg group achieved PASI 75 compared
to 6.8% of the placebo group (P<.001). Certolizumab also
performed better for the PGA score: 52.5% and 72.4%
of patients attained a score of 0 or 1 in the.200-mg and
400-mg groups compared to 1.7% in the placebo group.”

Adverse events were reported equally acrossiall groups:
72% of patients in the 200-mg group, 70% in the 400-mg
group, and 71% in the placebo group reported at least 1 AE,
most commonly nasopharyngitis, headache, and pruritis.”

COMMENT

With the development of new insights into the pathogen-
esis of psoriasis, therapies that are targeted toward key
cytokines may contribute to improved management of
the disease. The results of these clinical trials demonstrate
numerous promising options for psoriatic patients.

IL-17 Inhibitors Ixekizumab and Brodalumab
When comparing these 2 biologics, it is important to con-
sider that these studies were not performed head to head,
thereby inhibiting direct comparisons. Moreover, dos-
age ranges of the investigative drugs were not identical,
which also makes comparisons challenging. However,
when looking at the highest dosages of ixekizumab and
brodalumab, results indicate that ixekizumab may be
slightly more effective than brodalumab based on the
percentage of patients who achieved a PASI 75 and a
static PGA score of 0 or 1 (eTable 1).

Phase 3 trials have shown ixekizumab to maintain
efficacy over 60 weeks of treatment.® Ixekizumab also
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has been shown to alleviate other symptoms of pso-
riasis, such as itching, pain, and nail involvement.?*!
Furthermore, ixekizumab appears to be equally effective
in patients with or without prior exposure to biologics®;
therefore, ixekizumab may benefit patients who have not
experienced success with other biologics.

Across the UNCOVER trials, 11 cases of inflammatory
bowel disease were reported in patients receiving ixekizumab
(ulcerative colitis in 7; Crohn disease in 4)°; it appears that at
least 3 of these cases were new diagnoses. In light of a study
suggesting that IL-17A might have a protective function in
the intestine,” these findings may have important clinical
implications and require follow-up studies.

Brodalumab also has been shown to maintain effi-
cacy and acceptable safety for as long as 120 weeks.* In
the extension period of the AMAGINE-1 trial, patients
who experienced a return of disease during a withdrawal
period recaptured static PGA ‘success with re-treatment for
12 weeks (re-treatmentwas successful in 97% of those given
a dosage of 210 mgand in 84% of those given 140 mg).?

Furthermore;phase 2 trials also have shown that broda-
lumab is effective in patients with a history of biologic use.
Across all AMAGINE trials, only 1 case of Crohn disease
was reported in a patient taking brodalumab.’ There are
concerns about depression, despite data from AMAGINE-1
stating patients on brodalumab actually had greater improve-
ments in Hospital Anxiety and Depression Scale scores after
12 weeks of treatment (P<.001) for both brodalumab 140 mg
and 210 mg compared to placebo.® Regardless, brodalumab
has a black-box warning for suicidal ideation and behavior,
and availability is restricted through a Risk Evaluation and
Mitigation Strategy (REMS) program.

Bimekizumab

Although no phase 2 or phase 3 clinical trial data have
been published for bimekizumab (phase 2 trials are
underway), it has been shown in a phase 1 trial to be
effective for psoriasis. Bimekizumab also is unique; it is
the first dual inhibitor of TL-17A and IL-17F."8

IL-23 Inhibitors Guselkumab, Tildrakizumab,
and Risankizumab
Making comparisons among the IL-23 inhibitors also
is difficult; studies were not head-to-head comparison
trials, and the VOYAGE and reSURFACE studies used dif-
ferent time points for primary end points. Furthermore,
only phase 2 trial data are available for risankizumab.
Despite these limitations, results of these trials suggest
that guselkumab and risankizumab may be slightly more
efficacious than tildrakizumab. However, future studies,
including head-to-head studies, would ultimately provide
further information on how these agents compare.
Guselkumab was shown to remain efficacious at
48 weeks, though patients on maintenance dosing had
better results than those who were re-treated.'> Moreover,
guselkumab was found to be effective in hard-to-treat
areas, such as the scalp,'' and in patients who did not
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respond to adalimumab. Guselkumab may therefore
benefit patients who have experienced limited clinical
improvement on other biologics."

Tildrakizumab was shown to improve PASI 75 and
PGA scores through week 28 of treatment. Moreover, a
higher percentage of patients taking tildrakizumab scored
0 or 1 on the dermatology life quality index, suggesting
that the drug improves quality of life." No specific safety
concerns arose in either reSURFACE trial; however, long-
term studies are needed for further evaluation.

Risankizumab appears to be a promising new therapy
based on phase 2 trial results. Improvements also were
seen in dermatology life quality index scores, scalp and
fingernail symptoms, and palmoplantar psoriasis.’® Of
note, neutralizing antidrug antibodies were found in
3 patients during this study,' which may present poten-
tial problems for long-term efficacy. However, preliminary
data from 3 phase 3 trials—ultlIMMa-1, ultiIMMa-2, and
IMMvent—are promising."’

CONCLUSION

Advances in the understanding of psoriasis have led
to new targeted therapies. Ongoing clinical trials have
shown encouraging results for treating physical and psy-
chological symptoms of psoriasis. The findings of these
trials support the idea that therapies targeting IL-23,
specifically its p19 subunit, are effective against psoriasis
while sparing IL-12. Long-term data from open-label
extension studies would help guide clinical recommen-
dations regarding the safety profiles of these agents and
determine their long-term utility.
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APPENDIX

eTABLE 1. Data From Study End Points at Week 12 in Dose-Ranging, Phase 3 Studies
of IL-17 Inhibitors Ixekizumab and Brodalumab®°

Patients, %

Static PGA of

Study (No. of PASI 75 PASI 90 0 (Clear)or1  Any Adverse Any Serious
Patients) Intervention Response Response (Almost Clear) Event Adverse Event
UNCOVER-1  Placebo 3.9 0.5 3.2 46.8' 1.5
(N=1296) Ixekizumab 80 mg 89.12 70.9° 81.8° 58.41 ez
every 2 wk
Ixekizumab 80 mg 82.6% 64.6% 76.42 58.8f 2.2
every 4 wk
UNCOVER-2  Placebo 2.4 0.6 2.4 46.8 1.5f
(N=1224) Etanercept 36.0° 18.72 36.0° 54,08 1.78
Ixekizumab 80 mg 89.72b 70.73° 83.22b 58.4f 2.2
every 2 wk
Ixekizumab 80 mg 775 59.72b 72.92P 58.8f 2.0f
every 4 wk
UNCOVER-3  Placebo 6.7 3.1 6.7 46.8f 1.5
=1eee) Etanercept 41.6° 25.72 216" 54.09 2.00
Ixekizumab 80 mg 87.320 68.120 80.5*° 58.4f 1.7f
every 2 wk
Ixekizumab 80 mg 84.230 65. 5% 75.43° 58.8 2.2f
every 4 wk
AMAGINE-1 Placebo 2.7 0.9 1.4 51.0 1.4
(N=661) Brodalumab 140 mg  60.3 4250 53.9° 58.0 2.7
every 2 wk
Brodalumab 210 mgs  88.3% 70.32 75.7% 59.0 1.8
every 2 wk
AMAGINE-2 Placebo 8.1 3.0 3.9 53.4 2.6
(NIEE) Ustekinum@b 70.0 47.0 61.0 59.0 1.3
Brodalumab 140 mg 66.6%¢ 49.02 58.02¢ 60.1 2.1
every 2 wk
Brodalumab 210 mg  86.32¢ 70.0° 78.62¢ 57.8 1.0
every 2 wk
AMAGINE-3 Placebo 6.0 2.0 4.1 48.6 1.0
W= Ustekinumab 69.3 48.0 57.2 53.7 0.6
Brodalumab 140 mg  69.22¢ 52.02 60.02¢ 52.6 1.6
every 2 wk
Brodalumab 210 mg  85.1a¢ 69.0% 79.6%¢ 56.8 1.4
every 2 wk

Abbreviations: PASI, psoriasis area and severity index; PGA, physician global assessment.

aP<.001 for the comparison with placebo.

5P<.001 for the comparison with etanercept.

¢P>.05 for the comparison with ustekinumab.

d4P=.007 for the comparison with ustekinumab.

¢P<.001 for the comparison with ustekinumab.

Adverse events for placebo and ixekizumab were pooled across UNCOVER-1, UNCOVER-2, and UNCOVER-3.
9Adverse events for etanercept were pooled across UNCOVER-2 and UNCOVER-3.
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eTABLE 2. Data From Study End Points in Phase 3 Studies of IL-23 Inhibitors Guselkumab
and Tildrakizumab''-'4

Patients, %

IGA of 0 PGA of 0 Any Serious
Study (No. of PASI 75 PASI 90 (Cleared) or  (Clear) or 1 Any Adverse Adverse
Patients) Intervention Response Response 1 (Minimal) (Almost Clear) Event Event
VOYAGE 1 Placebo 5.72 2.9° 6.9° NR 49.42 1.78
(N=837) Adalimumab  73.12 49.72 65.9° NR 51.12 1.8
Guselkumab 91.2abe 78.he BERIESS NR 51.72 2.48
100 mg at
wk 0, 4, and 12
VOYAGE 2 Placebo 8.12 2.48 8.52 NR 44.82 .22
(N=992) Adaimumab  68.5° 46.8° 67.7° NR ds.4° 2.42
Guselkumab 86.3%° 70.00¢ 84.16¢ NR 47.6 1.6
100 mg at
wk 0, 4, and 12
reSURFACE 1 Placebo 6.0¢ 3.0° NR 7.08 48.19 0.6¢
N=772) Tildrakizumab ~ 64.0°¢ 35,009 NR 58,024 47.29 1.69
100 mg at
wk 0 and 4
Tildrakizumab ~ 62.0°¢ B30 NR 59.0°4 42.24 2.64
200 mg at
wk 0 and 4
reSURFACE 2 Placebo 6.0¢ 1.0¢ NR 5.0¢ 55,11 2.6¢
(N=1090) Etanercept 48.0% 21 0d NR 48.04 54.04 2.0d
Tildrakizumab ~ 61.0>4® 39.088e NR S50 45.99 7.8
100 mg at
wk 0 and 4
Tildrakizumab  66.0°9& 37.0pde NR 59.0pde 45,24 1.94
200 mg at
wk 0 and 4

Abbreviations: PASI, psoriasis area and severity index; IGA, investigator global assessment; PGA, physician global assessment;
NR, not reported.

@Primary end point at week 16.

5P<.001 for the comparison with placebo.

¢P<.001 for the comparison with adalimumab.

9Primary end point at week 12.

¢P<.05 for the comparison with etanercept.

P=.0663 for the comparison with etanercept.

E2 | CUTIS® WWW.MDEDGE.COM/CUTIS
Copyright Cutis 2018. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.



EMERGING PSORIASIS THERAPIES

eTABLE 3. Data From Study End Points at Week 12 in Dose-Ranging, Phase 2 and
Phase 3 Studies of IL-23 Inhibitor Risankizumab'5-'8

Patients, %

PGA of 0
IGA of 0 (Clear) or Any Serious
Study (No. PASI 75 PASI 90 (Cleared) or 1 (Almost Any Adverse Adverse
of Patients) Intervention Schedule Response Response 1 (Minimal) Clear) Event Event
Papp et al®  Ustekinumab Wk 0, 4, 72.0 40.0 62.0 NR 72.0° 10.02
(2017) 45 mg or and 16
(phase 2) 90 mg
(N=166) - -
Risankizumab ~ Wk O 63.0 33.0 58.0 NR 81.02 9.02
18 mg
Risankizumab ~ Wk 0, 4, 98.0 73.0° 90.0 NR 80.0% 10.02
90 mg and 16
Risankizumab ~ Wk 0, 4, 88.0 81.0° 88.0 NR 69.0% 2.0?
180 mg and 16
ultiMMa-1 Placebo NR 5.0° NR 8.0° NR 3.0°
(N=506)  Ugtekinumab ~ Wk 0,4,  NR 42.0° NR 63.0° NR 8.0°
45 mg or and 16
90 mg
Risankizumab Wk 0, 4, NR 75.009 NR 88.0° NR 2.0°
150 mg and 16
ultiMMa-2  Placebo NR 2.0° NR 5.0° NR 1.0°
(N=491)  Ustekinumab Wk 0,4,  NR 48.0° NR 62.0° NR 3.0°
45 mg or and 16
90 mg
Risankizumab WK 0, 4, NR 75.0%9e NR 84.0%de NR 2.0°
150 mg and 16
IMMvent Adalimumab 80 mg at NR 47.0° NR 60.0° NR 3.0°
(N=605) wk 0, then
40.mg
every
other/wk
Risankizumab Wk 0, 4, NR 72.0°f NR 84.0°f NR 3.0°
150 mg and 16

Abbreviations: PASI, psoriasis area and severity index; IGA, investigator global assessment; PGA, physician global assessment;
NR, not reported.

aSafety data at week 48.

bP<.05 for the comparison with ustekinumab.

°Primary end point at week 16.

4P<.001 for the comparison with placebo.

¢P<.001 for the comparison with ustekinumab.

P<.001 for the comparison with adalimumab.
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eTABLE 4. Data From Study End Points at Week 12 in Dose-Ranging, Phase 2 Study
of Tumor Necrosis Factor Inhibitor Certolizumab Pegol'™

Patients, %

PGA of 0 Any Serious

Study (No. of PASI 75 PASI 90 (Clear) or 1 Any Adverse  Adverse
Patients) Intervention Schedule Response Response (Almost Clear) Event Event
Reich et al'® Placebo 6.8 1.7 1.7 71.0 2.0
(Zﬁm ) Certolizumab ~ WKO, 2, 74.6° 39.0° 52.5° 72.0 3.0
Y ff%) 200 mg 4,68,
=172 and 10

Certolizumab ~ WkO, 2, 82.8% 46.62 72.42 70.0 5.0

400 mg 4,6,8,

and 10

Abbreviations: PASI, psoriasis area and severity index; PGA, physician global assessment.
aP<.001 for the comparison with placebo.
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