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Abstract: The approval of guselkumab marks the entry of the IL-23 inhibitor class into the
therapeutic armamentarium for patients with moderate-to-severe plaque psoriasis. This class
specifically targets the upstream portion of the type 17 helper T (Th17) axis, which has been
implicated as a key driver of the abnormal inflammatory state observed in psoriasis. Guselkumab
is highly efficacious, with over 85% of the patients achieving =75% reduction in Psoriasis Area
and Severity Index from baseline (PASI 75) and over 70% of the patients achieving PASI 90
response in its Phase III clinical trials. Additionally, this medication is well-tolerated, with
non-serious infections such as nasopharyngitis and upper respiratory infections (URIs) being
the most common adverse events (AEs) reported in its clinical trials. Guselkumab offers yet
another effective treatment option in the rapidly growing list of available biological therapies
for moderate-to-severe plaque psoriasis.
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Introduction

Psoriasis vulgaris is a chronic systemic inflammatory disease that affects 2%-3%
of the world’s population'? and is associated with serious comorbidity, including
increased risk for depression,* diminished quality of life, psoriatic arthritis,” metabolic
disease,®’ major adverse cardiac events (MACEs),'*!! and overall increased mortality.'
Patients with mild, localized psoriasis can often be appropriately managed with a
topical regimen, but patients with more severe and widespread disease or large quality
of life impairment typically require treatment with phototherapy, oral immunosup-
pressants, or biologic medications. Due to the chronic inflammation observed in this

debilitating condition,"* '3

systemic therapies are now thought to potentially play an
increasingly important role in decreasing the risk of comorbid disease and long-term
sequelae associated with moderate-to-severe psoriasis.'*"

Biologic medications currently approved for the treatment of moderate-to-severe
plaque psoriasis include tumor necrosis factor alpha (TNF-c) inhibitors (adalimumab,
etanercept, infliximab, and certolizumab pegol), IL-17 pathway inhibitors (ixekizumab,
brodalumab, and secukinumab), IL-12/23 inhibitors (ustekinumab), and IL-23 inhibi-
tors (guselkumab and tildrakizumab). Therapies targeting IL-23 are the most recent
pharmacological development stemming from our rapidly evolving understanding
of the immunology of psoriasis, and even more IL-23 inhibitors are currently in the
pipeline for approval .

Methods
A literature search of the MEDLINE health literature database was conducted for the
term “guselkumab.” Searches were limited to English-language articles published
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prior to November 27, 2018. Reference lists of the identi-
fied articles were manually searched for additional articles
of interest.

Pathophysiology

Although there has been an explosion of novel targeted
therapies for psoriasis over the past decade, its complex
pathophysiology still remains incompletely characterized.
Immune cell populations are increased in psoriatic lesions,*!
and serum levels of pro-inflammatory cytokines are elevated
in affected patients,? thus suggesting that immune dysregula-
tion plays a key contributory role in psoriasis. Thus, immu-
nomodulatory therapies remain a mainstay in the treatment
of this chronic disease.

Recent advances in the understanding of the pathophysiol-
ogy of psoriasis have implicated the IL-23/Th17 axis, which
contributes to inflammatory bowel disease (IBD) and mul-
tiple sclerosis® and also to be a key contributor to psoriasis.
In the current pathophysiological model of psoriasis, pro-
inflammatory cytokines, such as IL-1f, IL-6, and TNF-q, acti-
vate myeloid dendritic cells, which subsequently release IL-12
and IL-23.% IL-12 induces differentiation of type 1 helper T
(Thl) cells, which secrete pro-inflammatory cytokines TNF-o.
and IFN-y, whereas IL-23 induces differentiation of type 17
helper T (Th17) cells, which secrete pro-inflammatory cyto-
kines IL-17A, IL-17F, and IL-22. These cytokines ultimately
promote secretion of more pro-inflammatory cytokines by
activated keratinocytes, thus creating a positive feedback
loop resulting in constitutive inflammation.

Ustekinumab was the first biologic medication targeting
the IL-23/Th17 axis approved for the treatment of psoriasis
and has subsequently been followed by the approval of
several IL-17 inhibitors, all of which have excellent efficacy.
IL-23 is a heterodimeric cytokine consisting of a p19 and a
p40 subunit, and it is implicated as a key driver of Th17
differentiation and proliferation, which contributes to chronic
inflammation in psoriasis. Ustekinumab targets the p40 sub-
unit of IL-23, which is shared with IL-12. Although IL-12
was initially thought to be a pathogenic factor contributing
to increased immune dysfunction,’®?’ animal studies have
now indicated that deficiencies in the IL-12 immune response
result in worsening of inflammatory disease.”® *! Thus, a need
has arisen for an inhibitor specific for IL-23 while sparing the
IL-12 immune response, which is now thought to be integral
in maintaining normal immunity.

Overview
Guselkumab (CNTO1959; Janssen Research & Develop-
ment LLC, Spring House, PA, USA) is a fully human IgG1A

monoclonal antibody that binds to the p19 subunit of IL-23.
The p19 subunit is also shared with 1L-39, whose role in
immunity and psoriasis remains largely uncharacterized.*?
Guselkumab is FDA approved for the treatment of adults with
moderate-to-severe plaque psoriasis who are candidates for
systemic therapy or phototherapy.*® This medication is also
used currently in clinical trials to investigate its use in hidrad-
enitis suppurativa (NCT03628924), IBD (NCT03662542
and NCT03466411), and psoriatic arthritis (NCT03158285
and NCT03162796).

Practical considerations

The recommended dosing for guselkumab is 100 mg admin-
istered subcutaneously at weeks 0, 4, and every 8 weeks
thereafter. Guselkumab is supplied as single-use 1 mL pre-
filled syringes containing a 100 mg dose of the medication,
which may be administered by health care professionals or
by the patients themselves after initial training of proper
injection technique.

Guselkumab has no absolute contraindications, but it
should be used with caution in patients with active tubercu-
losis, chronic infection, or a history of recurrent infections.
Patients with a history or symptoms of active tuberculosis
or uncontrolled medical conditions or a history of malig-
nancy within the past 5 years (excluding nonmelanoma
skin cancer) were excluded from participation in the pivotal
Phase I1I trials.

Routine laboratory monitoring for patients on biologics
has been argued not to offer notable benefit,**** but is still
recommended by all the major professional dermatologic
associations.** However, the specific tests and frequency
of monitoring can vary greatly,* depending on provider
experience and comfort by using biological treatments.
In general, recommendations for laboratory monitoring
for patients on guselkumab and other biological therapies
typically consist of screening for tuberculosis infection,
hepatitis B and C, and HIV prior to initiating treatment, as
well as a complete metabolic panel (CMP) and complete
blood count (CBC) at baseline and every 3—12 months
thereafter.3373% Patients are advised to avoid the use of
live vaccines while being treated with guselkumab, but
are recommended to receive other killed and attenuated
vaccines as appropriate.33-3

Efficacy
Three pivotal randomized, controlled, double-blind Phase I11
trials investigated the efficacy of guselkumab in patients

with moderate-to-severe plaque psoriasis: VOYAGE-I,
VOYAGE-II, and NAVIGATE (Table 1).%*!
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Table | Summary of Phase lll clinical trial results on guselkumab for the treatment of plaque psoriasis at week 16

Trial Year | n Treatment (n) IGA0/1= | PASI75 | PASI90 | DLQIO/I® | PSSD symptom
(%) (%) (%) (%) score 0° (%)
VOYAGE | | 2017 | 837 | Guselkumab, 100 mg (329) 85¢ 91 73¢ 56 27
Adalimumab, 80 mg (334) 66 73 50 39 17
Placebo (174) 7 6 3 4 |
VOYAGE2 | 2017 | 992 | Guselkumab, 100 mg (496) 84¢ 86 70¢ 52 27
Adalimumab, 80 mg (248) 68 69 47 39 15
Placebo (248) 9 8 2 3 0
NAVIGATE | 2017 | 871 | Guselkumab®, 100 mg (135) 3If - 48 3% 208
Ustekinumabe, 45 mg or 90 mg (133) 14f - 23f 192 108

Notes: *With =2-grade improvement in NAVIGATE trial. ®In patients with DLQI >1 at baseline in VOYAGE | and VOYAGE 2, week 16 in NAVIGATE. “In patients with
PSSD symptom score of =1 at baseline in VOYAGE | and VOYAGE 2, week 16 in NAVIGATE. “Primary end point: comparison with placebo (p<<0.001). °After failure of
response to ustekinumab 45 mg or 90 mg at week 16. Measured at week 28 and tweek 52. Guselkumab for the treatment of moderate-to-severe plaque psoriasis. Yang EJ,
Sanchez IM, Beck K, Sekhon S, Wu ]}, Bhutani T. Expert Rev Clin Pharmacol. 2018 Apr;| | (4):333—344, Taylor & Francis Ltd, adapted by permission of the publisher (Taylor &

Francis Ltd, http://www.tandfonline.com).*®

Abbreviations: DLQI, dermatology life quality index; IGA, investigator’s global assessment; PASI, Psoriasis Area and Severity Index; PASI 75, =75% improvement in PASI
from baseline; PASI 90, =90% improvement in PASI from baseline; PSSD, Psoriasis Symptoms and Signs Diary.

Guselkumab was compared with adalimumab and pla-
cebo in both VOYAGE-T and VOYAGE-IL.3*# The coprimary
efficacy end points in both studies were the proportion of
patients treated with guselkumab with a =90% reduction in
Psoriasis Area and Severity Index from baseline (PASI 90)
and Investigator’s Global Assessment (IGA) 0/1 at week
16 compared with placebo. Both trials achieved these
coprimary end points, with a greater proportion of patients
at week 16 on guselkumab compared to adalimumab or
placebo achieving PASI 90 (VOYAGE-I: 73.3% vs 49.7%
vs 2.9%, VOYAGE-II: 70.0% vs 46.8% vs 2.4%) and IGA
0/1 (VOYAGE-I: 85.1% vs 65.9% vs 6.9%, VOYAGE-II:
84.1% vs 67.7% vs 8.5%) (p<<0.001). High levels of efficacy
were maintained with long-term continuous treatment using
guselkumab, with 82.1% of the patients achieving PASI 90
and 82.4% achieving IGA 0/1 at week 100 in an extension
study of the VOYAGE-I cohort.*

Both studies also demonstrated large improvements in
quality of life measures at week 16 in the guselkumab group
as compared to the placebo group, as measured by Psoriasis
Symptom and Sign Diary (PSSD; VOYAGE-I: —41.9 vs -3.0,
VOYAGE-II: —40.4 vs —8.3) and Dermatology Life Quality
Index (DLQI; VOYAGE-I: —11.2 vs 0.6, VOYAGE-II: —11.3
vs 2.6) (p<<0.001). Additionally, a greater proportion of
patients receiving guselkumab with PSSD symptom score =1
at baseline achieved a PSSD symptom score of 0 at week 24
as compared to patients receiving adalimumab (VOYAGE-I:
36.3% vs 21.6%, VOYAGE-II: 35.1% vs 22.5%) (p<<0.001).

In pooled analyses of both studies, a greater proportion of
patients on guselkumab as compared to placebo at week 16
achieved scalp-specific IGA (ss-IGA) 0/1 (81.8% vs 12.4%),
Physician’s Global Assessment of the hands and/or feet

(hf-PGA) 0/1 (75.5% vs 14.2%), and fingernail PGA (f-PGA)
0/1 (46.7% vs 15.2%) (p<<0.001).* Additionally, more patients
treated with guselkumab as compared to adalimumab at
week 24 achieved ss-IGA 0/1 (85.0% vs 68.5%) and hf-PGA
0/1 (80.4% vs 60.3%) (p<<0.001). However, no difference was
appreciated at week 24 between the guselkumab and adalim-
umab treatment groups in terms of fingernail psoriasis severity
as measured by hf-PGA 0/1 (60.0% vs 64.3%) (p=0.11).Ina
separate study of patients with moderate-to-severe palmoplan-
tar pustulosis (PPP), a greater proportion of patients treated
with guselkumab achieved at least 50% reduction in PPP area
and severity index (PPPASI 50) as compared to placebo at
week 16 (60% vs 21%) (p=0.009).*

VOYAGE-II additionally evaluated the time to loss of
PASI 90 response in patients maintained on guselkumab
as compared to patients withdrawn from the medication at
week 28 of treatment. The median time to loss of PASI 90
response within the withdrawal group was 23 weeks after
the last guselkumab dose, whereas the guselkumab group
had a greater persistence of response (p<<0.001). Through
week 48, more patients maintained on guselkumab sustained
PASI 90 response as compared to patients in the withdrawal
group (88.6% vs 36.9%) (p<<0.001).

In the NAVIGATE trial, patients without adequate
response to ustekinumab, as measured by IGA =2 at
week 16, were randomized to treatment with ustekinumab
or guselkumab.*! The primary efficacy end point was the
number of visits at which patients switched to guselkumab
achieved IGA 0/1 and at least a 2-grade improvement from
week 28 through week 40 as compared to patients remaining
on ustekinumab. Patients switched to guselkumab achieved
IGA 0/1 and at least 2-grade improvement at weeks 2840
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for 1.5 visits on average, more than the 0.7 visits observed in
patients remaining on ustekinumab (»<<0.001). Additionally,
patients switched to guselkumab had superior improvement
in psoriasis severity as compared to patients maintained on
ustekinumab as measured by PASI 90 at week 28 (48.1% vs
22.6%) and week 52 (51.1% vs 24.1%) (p<<0.001).

Safety

In its Phase I1I trials, guselkumab was well-tolerated and has
a favorable safety profile for up to 1 year of treatment, without
increased risk for serious adverse events (SAEs), malignan-
cies, or MACEs as compared to placebo or other therapies
(Table 2). No cases of reactivation of latent tuberculosis
or exacerbations or new occurrences of IBD were reported
with guselkumab treatment in its Phase III trials. The most
common adverse event (AE) experienced with guselkumab
was non-serious infections, including nasopharyngitis and
upper respiratory infections (URIs).

Discussion
Over the past 2 decades, the availability of more effective,
safer psoriasis therapies has resulted in a treatment shift
from oral immunosuppressants to more targeted biologic and
small molecule medications for patients inadequately con-
trolled on a topical regimen or phototherapy. In comparison
to methotrexate, biologics have even better efficacy and
safety, at least in the short-term, for patients with moderate-
to-severe psoriasis. But due to the relative novelty of these
medications, the long-term safety profile of IL-17 inhibitors
and IL-23 inhibitors is yet to be determined and these safety
concerns remain | large barrier to widespread adoption of
these highly efficacious targeted therapies.®

With so many therapeutic options available for the treat-
ment of psoriasis, dermatologists now have the enviable task
of being able to select the optimal biologic for each of their
patients. Oral immunosuppressants and TNF-o inhibitors have
been used for over 20 years and thus have well-characterized
safety profiles that are familiar to many physicians.*” How-
ever, there are now 3 available biologic classes that can be
considered for the treatment of moderate-to-severe psoriasis:
IL-12/23 inhibitors, IL-17 inhibitors, and IL-23 inhibitors.

One proposed benefit of the IL-23 inhibitor class over
ustekinumab stems from its ability to spare IL-12, a cyto-
kine now increasingly thought of as a key player in normal
immunity. The Phase III NAVIGATE trial showed that
patients not obtaining PASI 90 response to ustekinumab
could receive even greater reduction in severity of their
psoriasis by switching to guselkumab, as compared to staying

on ustekinumab treatment. However, larger head-to-head
studies comparing the efficacy and safety of IL-23 inhibitors
against 1L-12/23 inhibitors are still lacking. Although this
observed benefit may occur secondary to guselkumab’s abil-
ity to spare IL-12, it is widely thought that other factors may
be contributing to this effect, such as increased frequency of
dosing and tighter binding affinity for IL-23. Nevertheless,
the unique study design of the NAVIGATE trial demonstrates
that guselkumab is a suitable option for patients not obtaining
adequate response to ustekinumab. In contrast, ustekinumab
is already approved for the treatment of psoriatic arthritis in
adults, as well as plaque psoriasis in adolescents 12 years or
older, populations still being investigated for guselkumab.*
Ustekinumab is also dosed every 12 months and thus may
be a preferable option for patients reluctant to obtain injec-
tions or who have difficulties with medication compliance.

In comparison to IL-17 inhibitors, guselkumab offers
similarly high PASI responses (Table 3), while offering
a few practical and safety advantages. IL-17 inhibitors
have a warning for use in patients with IBD,* as clinical
trials have demonstrated both new cases and exacerbations
of IBD with IL-17 inhibition.>>! However, no Phase III
clinical trials to date for IL-23 inhibitors have shown an
increased risk of IBD. IL-23 inhibitors also have not been
associated with an increased risk of Candida infections,
which have been reported with use of IL-17 inhibitors.*
From a practicality standpoint, brodalumab also has a
black box warning for suicidal ideation and behavior,*
and although it is unlikely that brodalumab causes these
adverse effects,>® IL-23 inhibitors have no such black box
warning that is required to be discussed with patients prior
to initiating therapy. Thus, patients concerned about the
possible safety risks of biologics may be more amenable
to starting on guselkumab or other IL-23 inhibitors than
brodalumab. Finally, guselkumab is dosed every 8 weeks,
far less frequently than IL-17 inhibitors, which require
injections every 2—4 weeks (Table 3).

Guselkumab is the first IL-23 inhibitor approved for the
treatment of plaque psoriasis, a class that is likely to comprise
a larger portion of the biologics market for psoriasis, with the
recent approval of tildrakizumab and the likely approval of
risankizumab in the near future. Guselkumab has superior
efficacy in its Phase 111 trials VOYAGE-I and VOYAGE-II as
compared to adalimumab, a commonly used potent biologic
therapy for moderate-to-severe psoriasis patients. Additionally,
guselkumab also has excellent efficacy in treating psoriasis in
difficult-to-treat areas, such as the scalp, palms and soles, and
fingernails. Importantly, these clinical trials demonstrate that
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Table 3 Clinical efficacy of biologic treatments for plaque psoriasis in pivotal Phase Il trials

Drug Dose Frequency Contraindications PASI 752 (%) | PASI 90 (%) | PASI 1002 (%)
IL-23 inhibitors
Ustekinumab 45 mg 12 weeks None
PHOENIX | 67 42 13
PHOENIX 2 67 42 18
ACCEPT 68 36 16
Guselkumab 100 mg 8 weeks None
VOYAGE | 9l 73 37
VOYAGE I 86 70 34
Tildrakizumab 100 mg 12 weeks None
RESURFACE | 64 35 14
RESURFACE 2 6l 39 12
Risankizumab® 150 mg 12 weeks None
ultiMMa-| - 75 36
ultiIMMa-2 - 75 51
IMMvent - 72 40
IMMhance 89 73 47
IL-17 inhibitors
Brodalumab 210 mg 2 weeks Crohn’s disease
AMAGINE-| 83 70 42
AMAGINE-2 86 - 44
AMAGINE-3 85 - 37
Secukinumab 300 mg 4 weeks Hypersensitivity to drug
ERASURE 82 59 29
FIXTURE 77 54 24
Ixekizumab 80 mg 4 weeks Hypersensitivity to drug
UNCOVER-| 83 65 34
UNCOVER-2 78 60 31
UNCOVER-3 84 65 35

Notes: *Measured at 12 weeks, except guselkumab and risankizumab that are measured at 16 weeks. ®Not currently approved for the treatment of plaque psoriasis.
Guselkumab for the treatment of moderate-to-severe plaque psoriasis. Yang EJ, Sanchez IM, Beck K, Sekhon S, Wu J), Bhutani T. Expert Rev Clin Pharmacol. 2018 Apr;
11(4):333-344, Taylor & Francis Ltd, adapted by permission of the publisher (Taylor & Francis Ltd, http://www.tandfonline.com).*®

Abbreviations: PASI, Psoriasis Area and Severity Index; PASI 75, =75% improvement in PASI from baseline; PASI 90, =90% improvement in PASI from baseline;

PASI 100, =100% improvement in PASI from baseline.

guselkumab markedly improves quality of life in psoriasis
patients, which is becoming an increasingly important consid-
eration in treatment selection for this debilitating condition.*

As the scientific understanding of the pathophysiology
of psoriasis continues to expand, dermatologists will have
an increasing ability to deliver very specifically targeted
therapy for their patients with moderate-to-severe psoriasis.
Guselkumab appears to be a highly efficacious treatment with
a favorable short-term safety profile, but data beyond 2 years
of treatment with this newly approved medication are lack-
ing. The role of guselkumab, as well as other IL-23 inhibi-
tors, in the psoriasis therapeutic stepladder will continue to
be clarified as more long-term safety data are collected for
these medications.

Disclosure

T Bhutani is an investigator for AbbVie, Janssen, Merck,
Eli Lilly, and Strata Skin Sciences and an advisor for
Regeneron. The other authors report no conflicts of interest
in this work.
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