
REVIEW

Narrative Review of the Emerging Therapeutic Role
of Brodalumab in Difficult-to-Treat Psoriasis

Alan Menter . Tina Bhutani . Benjamin Ehst . Boni Elewski .

Abby Jacobson

Received: April 25, 2022 / Accepted: May 9, 2022 / Published online: June 7, 2022
� The Author(s) 2022

ABSTRACT

Psoriatic involvement in areas of the body such
as nails, palms and soles (palmoplantar), and
scalp is associated with dramatically negative
effects on quality of life relative to involvement
elsewhere in the body. Although numerous
evidence-based studies demonstrate the efficacy
of biologics for overall skin clearance in mod-
erate-to-severe plaque psoriasis (including
tumor necrosis factor a [TNFa] inhibitors and
interleukin [IL]-17A, IL-12/IL-23, IL-23, IL-17F,
and IL-17A/F inhibitors), large, randomized,
placebo-controlled clinical studies of psoriasis
with nail, palmoplantar, and scalp involvement
are needed to better inform decision-making in
clinical practice. Moreover, biologic failure

caused by drug ineffectiveness is a common
occurrence in patients who do not respond, lose
response, or are intolerant to treatment. Bro-
dalumab is a fully human IL-17 receptor A
antagonist that demonstrates high rates of skin
clearance among the latest generation of bio-
logic therapies for treatment of moderate-to-
severe psoriasis. This review summarizes current
literature on the efficacy of brodalumab and
other therapies in difficult-to-treat psoriasis
including psoriasis in difficult-to-treat locations
(such as psoriasis with nail, palmoplantar, or
scalp involvement) and psoriasis in patients
whose disease did not respond to other
biologics.
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Key Summary Points

Psoriatic lesions on the nail, palmoplantar
(palms or soles), and scalp areas are
recognized as difficult to treat, particularly
because they tend to be unmanageable
with standard therapies.

Here, we highlight brodalumab and other
psoriatic treatments and their roles in
difficult-to-treat psoriasis, which is
presented in two categories: psoriasis in
difficult-to-treat areas of the body (nail,
palmoplantar, and scalp psoriasis) and
psoriasis that loses response to or never
responds to prior biologic treatments.

Systemic treatments have shown
substantial improvement for psoriatic
involvement in nails, palms, soles, and
scalp; however, randomized clinical trials
focusing on these areas have been limited.

Patients who fail to respond or lose
response to a biologic therapy require a
treatment switch or an additional therapy,
generally with a mechanism of action
different from the therapy that did not
work.

Patients with difficult-to-treat psoriasis
face distinct challenges; although more
head-to-head biologic studies are
warranted that focus on specialized areas
of difficult-to-treat psoriasis, brodalumab
may be a promising therapeutic option.

INTRODUCTION

Psoriasis is an inflammatory skin disorder that
affects up to 3% of individuals worldwide, with
more than 30% of these individuals presenting
with moderate-to-severe psoriasis symptoms
[1, 2]. As a chronic condition, psoriasis has
substantial negative effects on patients’ quality
of life (QOL) and is associated with social stigma
and mental health comorbidities, including

depression and suicidal ideation and behavior
[1, 3]. In this review, we highlight the effec-
tiveness of brodalumab and other treatments in
difficult-to-treat psoriasis, which includes pso-
riatic lesions located in areas of the body that
are challenging to treat as well as psoriatic
lesions that did not respond to previous bio-
logic treatment.

Psoriatic lesions can occur anywhere on the
body, but lesions on the nail, palmoplantar
(psoriasis localized to the palms or soles), and
scalp areas are recognized as difficult to treat,
particularly because they tend to be recalcitrant
to standard therapies and are predisposed to
perpetual koebnerization (appearance of new
skin lesions on previously unaffected skin sec-
ondary to trauma); therefore, additional atten-
tion may be needed to treat these areas
effectively [3–6]. Typically, psoriasis in one dif-
ficult-to-treat area is associated with lesions in
other difficult-to-treat areas; for instance, in
patients with sole psoriasis, the risk of nail
psoriasis is 91% higher [7]. Psoriatic involve-
ment in areas of the body such as nails, palms
and soles (palmoplantar), and scalp is associated
with dramatically negative effects on QOL rel-
ative to involvement elsewhere in the body.
Difficult-to-treat areas of psoriasis have been
associated with higher physical, psychosocial,
and economic burden than other types of pso-
riasis [3, 8].

Difficult-to-treat areas are challenging to
manage with topical therapies (such as cortico-
steroids, retinoids, and vitamin D3 analogues)
for several reasons, including inadequate pene-
tration of active drug components of topicals,
restricted treatment options for certain areas,
poor treatment adherence, and location and
morphological features of areas affected
[4, 5, 9–12]. For instance, there are increased
safety concerns of cutaneous atrophy from
using corticosteroids on skin folds [3]. Intra-
lesional corticosteroid injections into the nail
may be associated with atrophy, infection,
tendon rupture, and hemorrhage [3]. Although
systemic therapies may overcome some of these
limitations, conventional systemic therapies
(such as methotrexate, cyclosporine, and aci-
tretin) in patients with difficult-to-treat areas of
psoriasis have other concerns, including hair
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loss, photosensitivity, peeling fingertips, and
increased skin sensitivity [3].

Many studies demonstrate that several bio-
logics—including tumor necrosis factor a
(TNFa) inhibitors (adalimumab, infliximab,
etanercept, and certolizumab pegol), inter-
leukin (IL)-17A inhibitors (secukinumab and
ixekizumab), IL-23 inhibitors (guselkumab, til-
drakizumab, and risankizumab), the IL-17A/F
inhibitor bimekizumab, and the IL-12/IL-23
inhibitor ustekinumab—have shown substan-
tial efficacy in lesion clearance and improve-
ments in signs and symptoms of moderate-to-
severe plaque psoriasis [13, 14]. Recent evidence
has highlighted the effectiveness of biologics as
potential therapies for disease localized to the
nails, palmoplantar regions, and scalp. How-
ever, large, randomized controlled trials (RCTs)
that evaluate the efficacy and safety of psoriasis
treatments within these areas are needed.
Among US Food and Drug Administration
(FDA)–approved biologic treatments of psoria-
sis, only adalimumab has evidence of treatment
efficacy for nail psoriasis from an RCT in the
package insert [15], whereas guselkumab and
secukinumab have evidence of treatment effi-
cacy for scalp psoriasis from RCTs in their
respective package inserts [16, 17]. In a post hoc
analysis, ixekizumab has shown significant
improvements in genital psoriatic lesions in
patients with moderate-to-severe genital psori-
asis, which is another difficult-to-treat area;
although reduced genital pain, resolution of
genital fissures/ulcers, and improvements in
sexual health were reported in a post hoc
analysis, evidence of treatment efficacy and
safety from large RCTs for genital psoriasis is
lacking [18].

Although difficult-to-treat psoriasis often
refers to lesions in particular areas of the body,
an added challenge in treating nonstandard
psoriasis includes whether the patient had
inadequate response to prior biologic treatment
[19]. Psoriatic lesions generally respond to bio-
logic treatment, but some patients present with
lesions that fail to respond to biologics. An
initial nonresponsiveness to treatment is called
primary biologic failure, whereas an initial

favorable response to treatment followed by loss
of response over time is called secondary bio-
logic failure [19]. The most common reason for
biologic discontinuation is loss of efficacy [19],
which is also a concern for patients with psori-
asis in difficult-to-treat areas [3, 4].

Brodalumab, an anti-IL-17 receptor A anti-
body approved for the treatment of moderate-
to-severe plaque psoriasis in adult patients with
inadequate response to other systemic therapies
[20], has demonstrated high rates of efficacy,
including complete skin clearance [13, 21].
Studies suggest that brodalumab results in
complete clearance of psoriatic lesions in
patients who failed prior biologics, most likely
because of its unique mechanism of action
compared with other approved IL-17A mono-
clonal antibodies [22, 23]. Herein, we review the
role of brodalumab and other biologics in dif-
ficult-to-treat psoriasis, highlighting data in
psoriasis with nail, palmoplantar, and scalp
involvement (and touching on psoriasis in
other difficult-to-treat areas such as genital and
intertriginous psoriasis), as well as in patients
whose disease did not respond to prior biolog-
ics. This article is based on previously con-
ducted studies and does not contain any new
studies with human participants or animals
performed by any of the authors.

UNIQUE MECHANISM OF ACTION
OF BRODALUMAB

Brodalumab is a fully human IL-17 receptor A
antagonist approved for the treatment of mod-
erate-to-severe plaque psoriasis in adult patients
who are candidates for systemic therapy or
phototherapy and have failed to respond or
have lost response to other systemic therapies
[20]. The clinical benefit and safety profile of
brodalumab are well established in patients
with moderate-to-severe psoriasis [19, 24]. In a
recent systematic literature review and meta-
analysis of more than 40 RCTs of psoriasis
treatments, brodalumab demonstrated greater
psoriasis area and severity index (PASI) response
rates and had a higher likelihood of sustained
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PASI response rates for both short-term
(16 weeks) and long-term (60 weeks) treatment
of moderate-to-severe psoriasis than other bio-
logics [13, 24].

The mechanism of action of brodalumab is
distinct from approved IL-17A monoclonal
antibodies (Fig. 1). Anti-IL-17A antibodies, such
as secukinumab and ixekizumab, selectively
inhibit IL-17A but not the other IL-17 isoforms,
whereas bimekizumab targets IL-17A, IL-17F,

and IL-17A/F. In contrast, brodalumab blocks
the IL-17 receptor A subunit, thereby inhibiting
the signaling of IL-17 family cytokines, includ-
ing those involved in psoriasis (e.g., IL-17A, IL-
17C, IL-17E, IL-17F, and IL-17A/F)
[22, 23, 25, 26]. In addition to demonstrating
clinical efficacy, brodalumab is well tolerated
and exhibits low immunogenicity, comparing
favorably with other biologics in RCTs [27].

Fig. 1 Mechanism of action of brodalumab. Inflammatory
response in psoriasis is mediated by TH17 and several other
IL-17–producing cells. These ligands bind to the IL-17R
complex, which is composed of IL-17RA and IL-17RC
chains. IL-17R is expressed on various target cells in
psoriatic lesions, including endothelial cells, keratinocytes,
dendritic cells, and macrophages. Anti-IL-17A antibodies,
such as secukinumab and ixekizumab, selectively target IL-
17A but not the other isoforms; bimekizumab targets IL-

17A, IL-17F, and IL-17A/F. In contrast, brodalumab
blocks the IL-17RA subunit, thereby inhibiting the
signaling of multiple inflammatory cytokines involved in
psoriasis, including IL-17A, IL-17C, IL-17E, IL-17F, and
IL-17A/F. Eventually, several downstream inflammatory
factors that target gene expression are inhibited
[22, 25, 26]. IL interleukin, IL-17R IL-17 receptor, IL-
17RA IL-17 receptor A, IL-17RC IL-17 receptor C, TH17
helper T cell (subtype 17)
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NAIL PSORIASIS

Nail psoriasis affects approximately 50–79% of
patients with cutaneous psoriasis. Up to 90% of
patients with psoriasis will develop nail psoria-
sis during their life [3, 12]. Multiple digits are
usually affected, and although fingernails are
more commonly involved than toenails, more
than 50% of patients with nail psoriasis develop
psoriasis in both [3]. The nail matrix, nail bed,
proximal nail fold, and hyponychium may be
affected [12]. Clinical manifestations include
nail pitting, leukonychia, onycholysis, subun-
gual hyperkeratosis, nail plate crumbling, and
splinter hemorrhages [3]. Symptoms include
intense discomfort and pain and increased risk
of secondary infections [3, 28]. There is also an
association between nail psoriasis and the
development of psoriatic arthritis, with up to
80% of patients with psoriatic arthritis having
nail involvement [28, 29]. Nail psoriasis dra-
matically affects patients’ QOL, leading to
increased physical and emotional burden [3].
Patients with nail psoriasis report significantly
more interference in aspects of daily life (such as
putting on shoes and socks, household chores,
school and work activities, self-esteem, and
relationships) than individuals with psoriasis
without nail involvement [3].

Therapies for Nail Psoriasis

Nail psoriasis is especially challenging to treat
because of the nail’s anatomic structure and
texture, which make it difficult for topical
treatments to effectively penetrate the lesion
site for inflammation resolution [3, 11]. There is
a lack of published, randomized, double-blind,
placebo-controlled trials on common nail pso-
riasis treatments, and informed decisions guid-
ing best treatment options are limited. The nail
psoriasis severity index (NAPSI) is a region-
specific scoring system used to measure severity
of nail matrix psoriasis (including nail plate
crumbling and pitting) and nail bed psoriasis
(including discoloration and hyperkeratosis)
[30].

Topical therapies such as vitamin D3 ana-
logues, retinoids, and topical steroids are

commonly prescribed first-line treatments of
nail psoriasis [12]. However, topical treatment
of nail psoriasis is challenging because of treat-
ment duration, poor patient adherence, and
poor efficacy in improving nail bed psoriasis
[3, 31]. Intralesional corticosteroids may be
used but are painful [3], and their long-term use
is associated with side effects, including bone
atrophy (commonly known as ‘‘disappearing
digit’’) [12].

The consensus recommendation for nail
psoriasis is systemic therapy when there is
presence of severe nail disease that impacts QOL
or the underlying pathology is resistant to
topical therapy [12, 28, 31]. Traditional sys-
temic treatments such as cyclosporine and
methotrexate are considered to be beneficial to
patients by many physicians.

Recent reviews and guidelines have high-
lighted the efficacy of biologics in nail psoriasis
treatment [32, 33]. Biologics such as TNFa
inhibitors have been recommended for severe
or worsening nail lesions that are uncontrolled
with topical or conventional systemic therapies,
with or without concomitant psoriatic joint
disease [3, 28]. Comparative studies have shown
that efficacy results among different TNFa
inhibitors regarding reductions in NAPSI are
similar [12]. Biologics targeting the IL-17 path-
way have demonstrated higher rates of efficacy
versus IL-12/IL-23 or IL-23 inhibitors (bro-
dalumab versus ustekinumab; ixekizumab ver-
sus guselkumab) and TNFa inhibitors
(ixekizumab versus etanercept) in treating nail
psoriasis. Certain TNFa inhibitors were shown
to have similar efficacy to IL-23 inhibitors
(adalimumab versus guselkumab) [32]. Accord-
ing to a recent network metaanalysis evaluating
psoriasis with nail involvement in 17 RCTs, all
active biologics were generally better than pla-
cebo in clearance of nail psoriasis. Moreover, IL-
17 inhibitors were more effective in treating
nail psoriasis than biologics targeting other
interleukins [33]. However, these efficacy data
should be interpreted with caution, as trials
included in this analysis were not head-to-head
studies designed to assess efficacy data for nail
psoriasis as the primary endpoint, nor were they
focused exclusively on patients with just nail
psoriasis [33]. Current RCTs are not always
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optimized to include homogeneous outcomes
and efficacy endpoints for nail psoriasis, limit-
ing comparability between biologics [33, 34].
However, TRANSFIGURE, a double-blind, ran-
domized, placebo-controlled trial evaluating
the efficacy of secukinumab treatment for
16 weeks, was one of the few RCTs dedicated to
patients with nail psoriasis. Patients receiving
secukinumab experienced significantly greater
percentage change from baseline in NAPSI
compared with placebo (39–45% versus 11%,
respectively; P\0.0001) [35].

Brodalumab in the Treatment of Nail
Psoriasis

A post hoc analysis of phase 3 studies evaluated
patients with moderate-to-severe nail psoriasis
who received brodalumab 210 mg every 2 weeks
(Q2W) or ustekinumab through week 52
(AMAGINE-2/-3, ClinicalTrials.gov identifiers:
NCT01708603, NCT01708629) [36]. In AMA-
GINE-2/-3, brodalumab was associated with
significantly greater rates of complete clearance

of nail psoriasis (NAPSI 0) at weeks 12, 36, and
52 (7.9%, 54.2%, and 63.8%, respectively) ver-
sus ustekinumab (2.2%, 33.7%, and 39.1%,
respectively; P\ 0.05; Fig. 2). Patients receiving
brodalumab also had significantly lower rates of
NAPSI from weeks 12 to 36 (5.3 to 1.7) com-
pared with ustekinumab (6.7 to 2.9; P\ 0.05)
[36].

In an open-label, single-center, unblinded
study in patients with severe nail psoriasis,
brodalumab 210 mg Q2W demonstrated statis-
tically significant reductions in NAPSI for fin-
gers and toes at weeks 12 and 24 compared with
baseline (P\0.001; Fig. 3). Furthermore, the
mean (SD) dermatology life quality index
(DLQI) in treated patients was significantly
improved at week 24 compared with baseline
(3.7 [2.2] versus 22.8 [4.4]; P\0.001), indicat-
ing improvements in health-related QOL [37].
In a subanalysis of a phase 2, randomized trial,
12 weeks of treatment with brodalumab 210 mg
Q2W versus placebo resulted in a mean (SD)
NAPSI improvement of 47.6% (35.2%) versus
9.6% (86.2%), respectively [38].

In a real-world case series, four patients with
psoriatic nail involvement achieved significant
or complete clearance with brodalumab after
12–20 weeks of treatment [23]. Improvements
in QOL were also reported, with all four patients
achieving PASI of B 1.9 and DLQI of B 1 by
week 44. In two patients with psoriatic arthritis,
joint pain was also resolved [23].

PALMOPLANTAR PSORIASIS

Psoriasis of the palms and soles, which mani-
fests as plaques or pustular lesions, is considered
to be the most disabling form of psoriasis and
occurs in 12–16% of psoriasis cases [39–41].
Beyond palm and sole involvement, palmo-
plantar psoriasis can also involve the fingers
and toes. Compared with moderate-to-severe
plaque psoriasis, palmoplantar psoriasis is asso-
ciated with a greater effect on QOL. Painful fis-
sures, tissue hardening, and hyperkeratosis
affect locations that are crucial for daily func-
tional activities; patients typically experience
impaired mobility, self-care, and activities of
daily living [41–43]. The severity of skin disease

Fig. 2 Percentage of patients in the AMAGINE-2/-3
trials with NAPSI 0 at weeks 12, 36, and 52 receiving
either continuous brodalumab 210 mg Q2W or continu-
ous ustekinumab [36]. Observed data analysis. Error bars
are 95% CI. N1 number of patients who had a valid
measurement value at the specified week, NAPSI nail
psoriasis severity index, Q2W every 2 weeks. *P\ 0.05
versus ustekinumab
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and response to treatment are monitored using
the palmoplantar PASI [44] and palmoplantar
psoriasis physician’s global assessment (PPPGA)
[45–47].

Therapies for Palmoplantar Psoriasis

Patients with palmoplantar psoriasis demon-
strate increased dependence on topical treat-
ments, with almost 80% using topical
corticosteroids as first-line treatment, followed
by second-line mainstay systemic treatment
with acitretin [42]. Palmoplantar psoriasis is
resistant to treatment and has high rates of
recurrence. Treatment with conventional drugs
has limited efficacy [43], and more than 70% of
patients with palmoplantar psoriasis require
systemic treatment [44]. Challenges in manag-
ing palmoplantar psoriasis have led to emerging
new treatments, including biologics [40, 42].
The efficacy of secukinumab was investigated in
GESTURE, a large, double-blind, randomized,
placebo-controlled, phase 3b study of 205
patients with chronic moderate-to-severe pal-
moplantar psoriasis. Among those receiving
secukinumab, one-third of patients achieved
complete or almost complete clearance of palms

and soles, with approximately 35–50%
improvement in palmoplantar disease at week
16 [35]. Similar large, randomized, placebo-
controlled studies using other biologics in
patients with palmoplantar psoriasis are war-
ranted to identify the most effective treatment
options for this disease [42].

Brodalumab in the Treatment
of Palmoplantar Psoriasis

Although these findings are exploratory, a case
series of 16 patients suggests that brodalumab
also shows efficacy in nonplaque psoriasis.
Politou et al. assessed treatment initiation with
brodalumab in patients who failed prior treat-
ment with secukinumab and revealed that
100% (4/4) of patients with palmoplantar pus-
tulosis achieved PPPGA of 0 (complete skin
clearance) at week 16 [46].

SCALP PSORIASIS

The scalp is one of the most commonly affected
body regions in psoriasis, with 45–90% of
patients with psoriasis having scalp psoriasis. In

Fig. 3 Mean NAPSI of fingers and toes at baseline and weeks 12 and 24 after treatment with brodalumab (N = 30) in an
open-label, unblinded study [37]. Error bars are SD. NAPSI nail psoriasis severity index. *P\ 0.001 versus baseline
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adolescents with psoriasis, the scalp is often the
only affected area [3, 48, 49]. Scalp psoriasis
generally presents as erythematous plaques and
flaky silvery white scales associated with dry
skin, cracking, bleeding, and itch. Patients are
often predisposed to recurrence of the same
psoriatic lesions due to scratching and routine
hair care [3]. Diagnosis of scalp psoriasis may be
delayed because of resemblance to other con-
ditions including seborrheic dermatitis [8]. The
psoriasis scalp severity index (PSSI) is a region-
specific scoring system that measures erythema,
induration, and desquamation of disease
affecting the scalp [50]. Like nail and palmo-
plantar psoriasis, scalp psoriasis is associated
with poor QOL and substantial negative psy-
chosocial impairment (e.g., self-consciousness,
embarrassment, avoidance of certain clothing
or hairstyles) due to physical symptoms [3, 8].

Therapies for Scalp Psoriasis

Topical corticosteroids are typically the first-line
treatment of scalp psoriasis and are generally
used in various formulations, including foam,
gel, solutions, shampoo, and spray; they can
also be used in combination with vitamin D
analogues [48]. Scalp psoriasis is, however, dif-
ficult to treat with topical agents because of the
presence of hair, poor accessibility to lesions,
unappealing cosmetic effects (e.g., greasiness,
unpleasant odors), difficulties in application,
and increased frequency of applications
required, thus leading to poor patient adher-
ence and dissatisfaction with treatments. Use of
systemic or biologic therapies in such cases may
therefore be warranted [3, 8, 48].

Systemic therapies (e.g., methotrexate,
cyclosporine) may be used as second-line ther-
apy when topicals or phototherapy have failed
[48]. The efficacy of conventional systemic
agents for psoriasis is well documented [51, 52].
Although effective in select patients, systemic
therapies can cause notable complications. For
instance, methotrexate can cause exacerbated
hair loss, photosensitivity, oral ulcerations, and
burning sensations, and cyclosporine can cause
skin burning/tingling, renal toxicity, and
arthritic pain [3]. Additionally, many

individuals with severe scalp psoriasis may not
have psoriatic involvement elsewhere and
therefore may not receive systemic therapy
because of prescriber hesitation or payer
restrictions [1, 8, 48].

Because few studies have specifically assessed
psoriasis with scalp involvement, lack of robust
efficacy data remains an unmet need in the
psoriasis treatment landscape [8, 48]. A review
of RCTs and observational studies that evalu-
ated the effects of biologics and small molecules
suggests that, on average, guselkumab, inflix-
imab, ixekizumab, and brodalumab demon-
strate the highest efficacy for treatment of scalp
psoriasis [48]. This review also suggests that, in
individuals with scalp plaques and concomitant
whole-body psoriasis, biologics are suitable first-
line options [48]. Guselkumab and secuk-
inumab have efficacy evidence for scalp psoria-
sis on the FDA label [16, 17]. Efficacy and head-
to-head clinical trial data comparing biologics
among patients with disease isolated to the
scalp are necessary to determine the most
effective treatments [48].

Brodalumab in the Treatment of Scalp
Psoriasis

In a post hoc analysis of the phase 3 AMAGINE-
1 study (ClinicalTrials.gov identifier:
NCT01708590), patients with moderate-to-sev-
ere scalp psoriasis received either brodalumab
210 mg Q2W or placebo through 12 weeks.
Significant improvement rates from baseline in
mean PSSI were seen as early as 2 weeks in
patients receiving brodalumab versus placebo
(67.6% versus 6.7%; P\ 0.001). Brodalumab
continued to demonstrate significantly greater
improvements from baseline PSSI versus pla-
cebo through week 12 (92.8% versus 14.4%;
P\ 0.001). At week 12, 89.0% and 63.4% of
patients receiving brodalumab, compared with
9.5% and 3.2% of patients receiving placebo,
achieved PSSI 75% and PSSI 100% improvement
from baseline, respectively [36].

In a subanalysis of a phase 2, randomized,
placebo-controlled, Japanese trial, efficacy and
safety of brodalumab were evaluated in patients
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with moderate-to-severe scalp psoriasis. After
12 weeks of receiving brodalumab 210 mg Q2W
versus placebo, patients achieved a mean (SD)
PSSI improvement of 94.5% (14.8%) versus
12.6% (63.0%), respectively (P\0.001) [38].

BRODALUMAB TREATMENT
IN PSORIASIS NOT RESPONSIVE
TO PREVIOUS BIOLOGICS

Although difficult-to-treat psoriasis often refers
to lesions in particular areas of the body, bio-
logic failure is another challenge in psoriasis
treatment [19]. Biologic failure caused by drug
ineffectiveness occurs when patients do not
initially respond, lose response over time, or are
intolerant to treatment; in such situations,
therapy switch or adjuvant treatment is often
required, which in practice is usually with a
biologic that has a different mechanism of
action [19, 53]. The most common reason for
biologic discontinuation is loss of efficacy [19],
which is also a concern for patients with psori-
asis in difficult-to-treat areas [3, 4].

In a subgroup analysis of AMAGINE-2/-3
trials of brodalumab, patients in the ustek-
inumab group with inadequate response were
eligible to switch to brodalumab or continue
ustekinumab; those who switched showed an
increase in PASI 75% improvement from base-
line (PASI 75), PASI 90, and PASI 100 response
rates from week 12 to week 52 (24.2–72.6%,
4.8–58.1%, and 0–36.3%, respectively) [54].
Patients who had been rescued with bro-
dalumab at week 16 after experiencing inade-
quate response to ustekinumab had greater
improvements in health-related QOL measures
than patients who continued ustekinumab fol-
lowing an inadequate response after week 16
(increased DLQI responder rate of 3.6% versus
decreased DLQI responder rate of 16.2%,
respectively, from weeks 12 to 52) [54].

Evidence of efficacy for switching to bro-
dalumab after loss or failure of response to IL-
17A inhibitors was demonstrated in a retro-
spective study in patients with moderate-to-
severe psoriasis [53]. Among ten individuals,
57% (4/7) and 67% (2/3) of patients who swit-
ched from secukinumab or ixekizumab,

respectively, achieved PASI 75 after 12 weeks of
treatment with brodalumab [53].

In other studies of patients with inadequate
or loss of response to secukinumab and ixek-
izumab, patients achieved partial or complete
skin clearance after switching to brodalumab. In
a retrospective study of 47 patients treated with
brodalumab after discontinuing secukinumab
or ixekizumab, 62%, 47%, and 43% of patients
achieved PASI 75, PASI 90, and PASI 100,
respectively, at week 16 (Fig. 4a) [55]. In another
multicenter study, among 39 patients treated
with brodalumab after treatment failure (de-
fined as treatment with either secukinumab or
ixekizumab for C 3 months without achieving
PASI 75 response or with a 50% loss of original
improvement), 76%, 50%, and 32% achieved
PASI 75, PASI 90, and PASI 100, respectively, at
week 16 (Fig. 4b) [56].

Data show that there are increased rates of
patients switching to brodalumab after stopping
previous biologics. For instance, among 16
patients with moderate-to-severe psoriasis who
had prior biologic use, 88%, 81%, and 69%
achieved PASI 75, PASI 90, and PASI 100,
respectively, with brodalumab [57]. Further-
more, real-world data from the CORRONA Pso-
riasis Registry show that, among 202 patients
initiating brodalumab, many had previously
received TNFa inhibitors (74%), IL-17A inhibi-
tors (72%), or IL-12/IL-23 inhibitors (50%).
Although the reasons for switching biologics
were not provided (e.g., biologic failure, adverse
events from other biologics, cost-effectiveness),
the percentage of patients with a history of C 4
previous biologics was 41% for those initiating
brodalumab [58].

DISCUSSION

Difficult-to-treat psoriasis, including psoriatic
lesions located in areas of the body that are
challenging to treat as well as psoriatic lesions
that did not respond to previous biologic
treatment, results in significant physical
impairments and substantial impairment in
QOL, including elevated emotional distress,
reduced work productivity, and challenges in
relationships [3]. Consensus on the best
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therapeutic options for psoriasis with nail, pal-
moplantar, or scalp involvement is generally
limited, and unmet needs remain for safe and
efficacious treatments [33, 34, 42, 48]. Chal-
lenges associated with managing difficult-to-
treat areas include poor accessibility to lesions,
reduced efficacy from greater treatment resis-
tance and sensitivity to strong topicals, and
decreased adherence to treatment, resulting in
more frequent use of systemic drugs [3, 39].
Because of their mechanism of action, biologic
therapies may result in faster and greater clear-
ance of skin lesions compared with traditional
systemic agents [13, 39]. For individuals with
scalp plaques and whole-body psoriasis, bio-
logics may be suggested as suitable first-line
options. Although head-to-head studies are
lacking, a recent review suggests that guselk-
umab, infliximab, ixekizumab, and brodalumab
achieve the highest clearance rates in psoriasis
with scalp involvement [48]. Moreover, the
consensus is that biologic therapies will gener-
ally improve skin psoriasis with coexisting nail
involvement without significant adverse events
[34]. Additionally, IL-17 inhibitors may be more
effective in treating nail psoriasis compared
with biologics targeting other interleukins [33].
The role of IL-17 inhibitors in treating palmo-
plantar psoriasis is evolving, suggesting utility

of these biologics beyond plaque psoriasis [35].
Brodalumab has shown complete clearance of
skin, nail, palmoplantar, and scalp lesions in
greater proportions of patients compared with
placebo and ustekinumab, or patients who
failed prior treatment with previous biologics
[19, 36, 46]. Patient-related QOL is also
improved with brodalumab treatment in areas
challenging to treat [23, 37].

Emerging evidence demonstrates long-term
resolution of psoriasis with brodalumab in
patients who have responded poorly to prior
biologics, including etanercept, adalimumab,
ixekizumab, and secukinumab [23]. Further-
more, brodalumab has successfully rescued
individuals who failed treatment with IL-17A
antagonists [55]. In a retrospective, multicenter
study of 78 patients initiating brodalumab
treatment, including some whose disease did
not respond to treatment with IL-17A inhibi-
tors, complete or almost complete clearance was
achieved in 89% (16/18) of patients with genital
psoriasis. Patients in this real-world setting
reported statistically significant improvements
in QOL and satisfaction with brodalumab rela-
tive to baseline [59]. Although it remains
unclear why such switching has proven benefi-
cial to some patients, multiple cytokines
beyond IL-17A (e.g., IL-A/F, IL-17C, IL-17E, IL-

Fig. 4 Proportion of PASI 75, PASI 90, and PASI 100
responders at week 16 after rescue with brodalumab (a) in
a study of 47 individuals who switched treatment from
secukinumab, ixekizumab, or both [55] and (b) in a
separate study of 39 patients who failed treatment with

secukinumab or ixekizumab [56]. PASI 75, 90, and 100
psoriasis area and severity index 75%, 90%, and 100%
improvement
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17F) underlie inflammatory pathways in psori-
asis [22]. Clinical benefit may be derived from
using an agent that blocks multiple cytokines
implicated in psoriasis over inhibition of IL-17A
alone, and patients whose disease does not
respond to an anti-IL-17A agent may respond to
an anti-IL-17 receptor A agent [46].

The unique mechanism of blocking multiple
IL-17 family cytokines may account for the
effectiveness of brodalumab in achieving skin
clearance in patients with inadequate response
to other biologics [23]. Brodalumab also has
faster onset compared with other commonly
used biologics, which may help alleviate the
QOL deficits associated with psoriasis with nail,
palmoplantar, or scalp involvement [36].
Although not the focus of this review, explora-
tory evidence suggests that brodalumab also
shows efficacy in other difficult-to-treat areas,
such as psoriasis with genital involvement [59].
Brodalumab is well tolerated, and its safety
profile in moderate-to-severe psoriasis is com-
parable to that of IL-17 antagonists [60].
Therefore, brodalumab may be an effective
treatment option for psoriasis with nail, pal-
moplantar, or scalp involvement (or other dif-
ficult-to-treat areas) and addresses unmet needs
in patients with inadequate or loss of response
to other biologic therapies.

CONCLUSION

Psoriasis with nail, palmoplantar, or scalp
involvement substantially impairs patients’
physical function, QOL, and well-being. Addi-
tionally, despite recent advances in biologic
therapies, some patients with psoriasis do not
respond to biologic treatment. Switching
among biologics when efficacy (e.g., PASI 75) is
not achieved commonly occurs in clinical set-
tings [53]. Brodalumab may be a promising
option for treatment of nail, palmoplantar, or
scalp psoriasis, as well as for patients whose
disease did not respond to previous biologics
[36], including IL-17A inhibitors [23, 37]. Fur-
ther investigations into the efficacy and safety
of brodalumab in the treatment of other diffi-
cult-to-treat psoriasis types, such as intertrigi-
nous and genital psoriasis, are warranted.
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