
effectively target the inflammatory pathways driving psoriasis, 
some patients experience reduction or loss of therapeutic 
response over time.5 Such situations require a switch in 
biologic therapy, ideally to a drug with a different mechanism of 
action.5,6 However, given the number of biologics available for 
the treatment of psoriasis, the choice of therapy after treatment 
failure requires careful consideration from clinicians.7 

The pathogenesis of psoriasis involves the (interleukin)-23–
mediated differentiation of T cells into the helper T-cell subtype 
TH17, which then leads to production of IL-17.8 Interleukin-17 
encompasses a total of 6 proteins (IL-17A to IL-17F) that drive 
inflammation in several cell types, including keratinocytes.8  
This cycle of inflammation produces the painful, pruritic plaques 
seen in psoriasis, which commonly appear on the extensor 
surfaces of the limbs but also occur in areas such as the scalp, 
intertriginous areas, and palmoplantar surfaces.9 
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 INTRODUCTION

Psoriasis is a chronic inflammatory condition that affects 
2% to 3% of the world’s population and can be challenging 
to treat.1,2 For patients with more extensive disease, 

difficult-to-treat areas (such as the scalp and palmoplantar 
surfaces), or greater reductions in quality of life, determining 
an optimal therapeutic regimen is a multifactorial and often 
challenging process. Biologics have altered the landscape of 
psoriasis treatment by providing effective and safe options for 
patients with moderate-to-severe psoriasis without the need 
for corticosteroids or other conventional immunosuppressive 
medications, which may cause liver, kidney, or bone marrow 
toxicity.

Although biologic therapies have significantly advanced 
psoriasis treatments, many unmet needs remain. Long-term 
treatment is required in up to 90% of cases because of the 
relapsing-remitting nature of the disease.3,4 Although biologics 

Background: Despite the emergence of multiple biologic drug options for psoriasis, unmet treatment needs remain. Biologic therapies 
can vary in their effectiveness and adverse events, and many patients experience a loss of treatment effect over time. After lack of 
response, treatment may be switched to a biologic with a different mechanism of action. Brodalumab, a human interleukin-17 (IL-17) 
receptor A antagonist, is approved for the treatment of adult patients with moderate-to-severe psoriasis with inadequate response 
or loss of response to prior systemic therapies. Because brodalumab targets the IL-17 receptor instead of the ligand itself, it not only 
targets a broader set of IL-17 isoforms but also may be effective in patients who received prior IL-17 inhibitors or failed to respond to 
anti–IL-17 treatment. This is supported by long-term evidence from clinical trials and real-world studies of patients receiving brodalumab 
who were previously treated with IL-17 inhibitors. Additionally, brodalumab produces reliable treatment effects after use of biologics 
with other mechanisms of action, such as tumor necrosis factor α and IL-12/IL-23 inhibitors, as well as after the use of multiple biologic
therapies. For patients with psoriasis with inadequate response to one or more biologic therapies, brodalumab is an option that has the 
ability to lead to long-term skin clearance.
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Current biologic options for psoriasis include tumor necrosis 
factor α (TNFα) inhibitors (adalimumab, infliximab, etanercept,
certolizumab pegol), IL-17 inhibitors (secukinumab, ixekizumab), 
IL-12/IL-23 inhibitors (ustekinumab), and IL-23 inhibitors 
(guselkumab, tildrakizumab, risankizumab).10,11 As patients do 
not respond uniformly to psoriasis treatment, there has been 
a drive to develop biologics with novel mechanisms of action 
that address the needs of patients with inadequate response to 
first- or second-line biologic therapy.12 Brodalumab, which was 
approved in 2017 by the US Food and Drug Administration (FDA) 
for the treatment of adult patients with moderate-to-severe 
psoriasis who have failed to respond or have lost response to 
other systemic therapies, blocks the IL-17 receptor (Figure 1).5,13-16 

In AMAGINE-1, 42% of patients treated with brodalumab 
achieved psoriasis area and severity index 100% improvement 
from baseline (PASI 100) by week 12. Moreover, the PASI 100 
response rate was 74% at week 52, which was maintained 
through week 120.17 Similarly, in AMAGINE-2, patients treated 
with continuous brodalumab achieved a PASI 100 rate of 
65% at week 52, which remained stable through week 120 at 
61%.18 Meta-analyses also support this evidence, indicating 
that brodalumab has greater long-term PASI response rates 
compared with ustekinumab and adalimumab.10

The long-term efficacy and rapid onset of treatment effect seen 
in brodalumab clinical trials (AMAGINE-1/-2/-3) is likely to be in 
part attributable to its unique mechanism.2,19 By targeting the IL-
17 receptor, brodalumab influences the activity of multiple IL-17 
isoforms (IL-17A, IL-17A/F, IL-17C, IL-17E, and IL-17F),16 which may 
contribute to its efficacy. In contrast, other IL-17–directed drugs 

target only a subset of isoforms; secukinumab and ixekizumab 
are IL-17A inhibitors, whereas the currently investigational drug 
bimekizumab only targets IL-17A and IL-17F.8,20 

The immunogenicity profile of brodalumab also supports its 
potential efficacy as a long-term treatment option. In a long-
term analysis of 4246 patients treated with brodalumab in 
phase 2 and 3 trials, only 2% developed brodalumab-specific 
antibodies, and in more than half of these patients (1%), these 
antibodies were transient.3 In contrast, analyses of adalimumab 
have shown that antidrug antibodies may occur in 17% to 
45% of patients treated for 24 weeks.21 Among 1079 evaluable 
patients who received risankizumab for psoriasis treatment, 
incidences of antidrug antibodies and neutralizing antibodies 
were 24% and 14%, respectively, over 52 treatment weeks.22 

Moreover, 7% of patients treated with guselkumab for 48 weeks 
and 7% of patients treated with tildrakizumab for up to 64 weeks 
developed antidrug antibodies.3 Because antidrug antibodies 
are one of the mechanisms that contribute to loss of biologic 
effect over time, the results of brodalumab compare favorably 
to other biologic drugs and may in part account for its durable 
efficacy.21

Brodalumab was approved by the US FDA after evidence for 
its use as a long-term, effective therapy for patients with prior 
biologic failure. Most of these data come from the aforementioned 
pivotal phase 3 AMAGINE trials, which compared brodalumab 
with placebo (AMAGINE-1) and ustekinumab (AMAGINE-2/-3). 
In these trials, prior biologic exposure and prior biologic failure 
were assessed at baseline.2,19 During the 12-week induction 
period of AMAGINE-2/-3, 1236 patients received brodalumab 210 

FIGURE 1. Mechanisms of brodalumab and IL-17A inhibitors.14-16 CCL, chemokine ligand; G-CSF, granulocyte colony-stimulating factor; GM-CSF, 
granulocyte-macrophage colony-stimulating factor; IFN, interferon; IL, interleukin; MMP, matrix metalloproteinase; TGF, transforming growth 
factor; TH17, helper T-cell subtype 17; TNFα, tumor necrosis factor α.
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mg every 2 weeks. Of those patients, 27% (n=334) had exposure 
to at least one prior biologic, with most having been treated with 
TNFα inhibitors (89% [n=296]).5 Furthermore, in AMAGINE-2/-3, a 
subset of the ustekinumab-treated patients who had inadequate 
treatment response switched to brodalumab so that the efficacy 
of brodalumab as a rescue therapy could be assessed.23

Because up to 60% of patients report prior biologic exposure 
in other clinical trials of biologics for psoriasis, understanding 
how prior exposure correlates with treatment effect is highly 
relevant.4 Patients with prior biologic exposure are likely to have 
more severe psoriasis that requires a longer treatment duration, 
and it is therefore important that they switch to a biologic 
agent with long-term effectiveness.4 Herein, we highlight the 
evidence for the long-term improvement of psoriasis after 
brodalumab treatment in patients with inadequate response to 
prior biologics. These data may help inform clinical decisions 
when a change in therapy is required to achieve long-term skin 
clearance.

Brodalumab Improves Plaque Psoriasis Lesions After Failure of 
IL-17 Inhibitors 
Brodalumab is a viable treatment option for patients who fail 
to respond to other IL-17 inhibitors.5 In a retrospective study 
of patients switching to brodalumab after secukinumab or 
ixekizumab failure, 50% (3/7) and 67% (2/3) achieved PASI 75, 
respectively, after 12 weeks of treatment.24,25 Similarly, in an 
open-label study measuring outcomes for 39 patients switching 
to brodalumab after being treated with secukinumab or 
ixekizumab for ≥3 months without achieving PASI 75 or with a 
50% loss of original improvement, 76%, 50%, and 32% achieved 
PASI 75, PASI 90, and PASI 100, respectively, after 16 weeks of 
brodalumab treatment.24,26 In another cohort of 23 patients with 
prior IL-17A–inhibitor failure, 48% achieved PASI 75 after 12 

weeks of brodalumab treatment.24 In 16 patients with psoriasis 
who were treated with brodalumab after failing secukinumab 
treatment, 75% achieved PASI 100 at week 16.27 

One study of 20 patients with IL-17A–inhibitor treatment failure 
found that brodalumab improved outcomes at 3 months with no 
significant difference between patients with primary treatment 
failure and secondary treatment failure (PASI 75, PASI ≤2, or both 
achieved in 67% [2/3] and 71% [12/17] of patients with primary or 
secondary treatment failure, respectively). Overall, PASI 90 and 
PASI 100 were achieved in 40% and 15% of patients, respectively. 
Additionally, half of patients achieved dermatology life quality 
index of 0 or 1 after 3 months of brodalumab treatment.28 

Although these study populations are relatively small, they 
indicate that a substantial proportion of individuals can achieve 
improvement in psoriasis with brodalumab after IL-17–inhibitor 
treatment. By binding to the IL-17 receptor, brodalumab not only 
acts upon a distinct part of the pathogenic pathway in psoriasis, 
but it may have broader effects compared with biologics that 
only inhibit limited IL-17 isoforms.8

The switch from IL-17 inhibitors to brodalumab after inadequate 
treatment response is supported by real-world evidence. 
For example, in a retrospective study of 47 patients with 
plaque psoriasis who initiated brodalumab after secukinumab 
or ixekizumab treatment (or both), most (94%) switched 
treatments specifically because of nonresponse. Of those, 30% 
discontinued secukinumab, 28% discontinued ixekizumab, 
and 43% discontinued previous treatment with both drugs. 
At week 16, 62%, 47%, and 43% of patients achieved PASI 75, 
PASI 90, and PASI 100, respectively (Figure 2).24 Response to 
brodalumab, measured by PASI 90, was seen across subgroups 
stratified by a number of previous biologics. For those with 
one prior biologic treatment, the rate of PASI 90 success with 

FIGURE 2. Proportion of patients with previous inadequate response to secukinumab, ixekizumab, or both who achieved PASI 75, PASI 90, and PASI 
100 with brodalumab at week 16. Prior IL-17 inhibitors: secukinumab (n=14); ixekizumab (n=13); secukinumab and ixekizumab (n=20); overall (n=47).24 
PASI 75, 90, and 100, psoriasis area and severity index 75%, 90%, and 100% improvement.
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brodalumab was 43% (3/7), whereas 39% (5/13) of those with 
2 prior biologic treatments and 58% (7/12) of those with 3 
prior biologic treatments achieved PASI 90 with brodalumab. 
Moreover, two-thirds of those treated with 6 previous biologics 
(67% [2/3]) achieved PASI 90 with brodalumab.24 Patients 
switching from secukinumab to brodalumab were more likely 
to achieve PASI 100 (57% [8/14]) compared with those switching 
from ixekizumab (31% [4/13]). Secondary nonresponders (ie, 
those with loss of IL-17A–antagonist treatment response after 
achieving PASI 75 at weeks 12 to 16) also had a greater rate 
of PASI 100 compared with primary nonresponders (ie, those 
who did not achieve PASI 75 at weeks 12 to 16), with differences 
observed when stratified by prior biologic treatment. Whereas 
62% (13/21) and 44% (10/23) of secondary nonresponders to 
secukinumab and ixekizumab, respectively, achieved PASI 
100 with brodalumab, 25% (3/12) and 13% (1/8) of primary 
nonresponders achieved PASI 100 with brodalumab. This study 
provides real-world evidence that a meaningful proportion of 
patients may experience substantial or even complete clearance 
of psoriatic lesions when switching to brodalumab after failure 
with other IL-17 biologics.   

Brodalumab Has Long-term Effectiveness After Failure of TNFα
Inhibitors
The TNFα inhibitor adalimumab is a commonly prescribed
biologic for the treatment of several autoimmune disorders, 
including plaque psoriasis.29 Treatment history of adalimumab 
was analyzed in post hoc analyses of phase 3 brodalumab 
trials. Among 3712 patients in the AMAGINE-2/-3 trials, 386 

(10%) received prior adalimumab; of these, 199 (52%) did 
not respond to adalimumab treatment. At 120 weeks of 
continuous brodalumab treatment, 88%, 73%, and 52% of 
adalimumab nonresponders achieved PASI 75, PASI 90, and 
PASI 100, respectively. Notably, treatment success was similar 
in patients whose disease responded to prior adalimumab 
treatment (74%, 67%, and 44% for PASI 75, PASI 90, and 
PASI 100, respectively).2,30,31 Furthermore, in adalimumab 
nonresponders, brodalumab was associated with greater skin 
clearance compared with ustekinumab at week 52; whereas 
41% of adalimumab nonresponders treated with brodalumab 
achieved PASI 100, complete skin clearance was seen in only 
8% of adalimumab nonresponders treated with ustekinumab.32

Brodalumab Produces Treatment Response in Patients 
Previously Treated With IL-12/IL-23 Inhibitors
Ustekinumab modulates inflammation by binding to a subunit 
common to IL-12 and IL-23 and is approved for the treatment of 
moderate-to-severe psoriasis in patients who are candidates for 
systemic therapy.33,34 In the AMAGINE-2/-3 trials, ustekinumab was 
utilized as a head-to-head comparator of brodalumab. Initially, 
patients were randomized to brodalumab (1 of 2 regimens), 
ustekinumab, or placebo for a 12-week induction period. At 
week 12, patients receiving brodalumab were rerandomized to 
1 of 4 brodalumab regimens, those receiving placebo switched 
to brodalumab, and those receiving ustekinumab remained on 
ustekinumab through week 52. However, patients receiving 
ustekinumab were “rescued” with brodalumab at week 16 if 
they had inadequate treatment response (defined as a static 

FIGURE 3. Efficacy of brodalumab in patients with psoriasis who had inadequate response to ustekinumab in a subgroup analysis of AMAGINE-2/-3.23 
PASI 75, 90, and 100, psoriasis area and severity index 75%, 90%, and 100% improvement.
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physician’s global assessment [sPGA] of ≥3 or persistent sPGA 
of 2 over a ≥4-week period). Patients who received ustekinumab 
and had inadequate treatment response after week 16 continued 
on ustekinumab. During the open-label extension (from weeks 
52 to 120), patients in the ustekinumab group switched to 
brodalumab 210 mg every 2 weeks.2 

A similar proportion of patients in the AMAGINE-2 and 
AMAGINE-3 trials originally receiving ustekinumab were 
rescued with brodalumab therapy at week 16 (AMAGINE-2, 
18% [55/300]; AMAGINE-3, 22% [69/313]). In a pooled analysis 
of the AMAGINE-2/-3 trials, brodalumab rescue of patients in 
the ustekinumab group was effective in those both with and 
without prior biologic treatment. Between weeks 12 and 52, 
the proportion of patients achieving PASI 75, PASI 90, and PASI 
100 was greater among patients rescued with brodalumab 
compared with those who received only ustekinumab. Of 
the ustekinumab-treated patients rescued with brodalumab 
(n=124), 36% achieved complete skin clearance at 52 weeks, vs 
only 5% who continued with ustekinumab (Figure 3). Among 
patients in the ustekinumab group rescued with brodalumab, 
26% with prior biologic exposure achieved PASI 100 by week 
52, compared with 42% who were biologic naive. However, 
among inadequate treatment responders after week 16 who 
continued ustekinumab without brodalumab rescue, only 2% of 
the biologic experienced and 7% of the biologic naive achieved 
PASI 100.23

Brodalumab Induces Long-term Treatment Response, Even After 
Failure of Multiple Biologics 
Because of the chronic nature of psoriasis and the potential 
loss of biologic treatment effect over time, patients may 
be prescribed various drugs throughout the course of their 
disease.6 Therefore, it is important for clinicians to consider drug 
efficacy after the lack or loss of response to multiple biologics. 
The potential of brodalumab as a therapy for patients with 
single or multiple biologic failures was considered in a post hoc 

analysis of the AMAGINE-2/-3 trials, which stratified patients 
who received brodalumab by number of prior biologic failures 
(n=408): 1 biologic (n=160), 2 biologics (n=112), or ≥3 biologics 
(n=136). After 120 weeks of treatment with brodalumab, PASI 75 
rates were 82%, 84%, and 93%, and PASI 100 rates were 50%, 
55%, and 54% in the subgroups who received 1, 2, or ≥3 prior 
biologics, respectively (Figure 4). These results demonstrate 
that efficacy rates were similar in patients who received a 
single previous biologic relative to those with more extensive 
experience. This suggests that brodalumab is an appropriate 
treatment option for patients seeking relief from psoriasis after 
a single or multiple inadequate trials of biologics and highlights 
that brodalumab treatment can be effective throughout a period 
of more than 2 years.31

 DISCUSSION
Psoriasis is a chronic disease that can vary substantially among 
affected individuals in terms of severity, areas involved, and 
response to treatments. Consequently, patients may need to 
undergo multiple drug trials to find the treatment regimen that 
best addresses their needs. While primary failure of biologic 
drugs is a substantial challenge, so too is the loss of treatment 
response over time. This complicates the achievement of long-
term control of psoriasis, which is an important outcome for 
many patients. For instance, in a survey eliciting treatment 
goals in 500 patients with psoriasis, 94% reported that long-term 
maintenance of clear skin (ie, 2–3 years) was highly important.35 

When a patient experiences treatment failure with a biologic 
therapy, some clinicians advocate switching to a drug with 
a different mechanism. With each biologic failure, treatment 
options narrow. In a complex treatment landscape where patients 
may undergo treatment with multiple biologics, clinicians must 
consider the interactions between different drug mechanisms to 
recommend the optimal therapy.31 In this regard, brodalumab, 
which has a unique mechanism that inhibits the receptor of 
the central cytokine implicated in psoriasis pathogenesis, 
is promising; brodalumab not only has a broader effect on 
downstream inflammatory pathways, but it also overcomes the 
loss of response to IL-17 inhibitors. This concept is supported 
by several studies showing that substantial proportions of 
patients achieve PASI goals after switching from secukinumab 
or ixekizumab to brodalumab.24 Evidence also supports the 
efficacy of brodalumab after failure of other common biologics 
such as ustekinumab and adalimumab, as well as after the use 
of multiple biologics.31

Patients with prior biologic failure or loss of response are a 
subset of individuals with psoriasis who most likely have a 
more severe disease with a greater impact on quality of life. It 
is important to determine therapeutic approaches that will help 
these patients long-term, as psoriasis can have multifaceted 
physical effects and psychosocial consequences. Additionally, 
switching between multiple biologics is associated with clinical 

FIGURE 4. Proportion of patients who received brodalumab stratified by 
prior biologic use who achieved PASI 75 and PASI 100 with brodalumab 
at week 120.31 PASI 75 and 100, psoriasis area and severity index 75% 
and 100% improvement.
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consequences (eg, development of antidrug antibodies), which 
may limit the efficacy of subsequent biologic therapies.36 Many 
factors should be considered when selecting the optimal 
therapy for a patient with psoriasis.37,38 Clinical studies show 
that brodalumab is a suitable option for patients seeking 
both rapid and long-term relief from psoriasis symptoms. 
In a pooled analysis of the AMAGINE-2/-3 trials, the time to 
onset of brodalumab treatment effect was shorter compared 
with ustekinumab (median time to PASI 75, 4.2 vs 9.4 weeks, 
respectively). Indirect comparisons of brodalumab with other 
IL-17 inhibitors, including secukinumab and ixekizumab, 
also indicate a more rapid onset of treatment effect.39 As 
demonstrated here, brodalumab also induces meaningful 
treatment responses in patients previously treated with one or 
more of these other biologics with inadequate improvement, 
with an immunogenicity profile that may maintain continued 
efficacy in these patients. Given this evidence, brodalumab is 
a viable treatment for patients who have failed or lost efficacy 
to a single prior biologic, while also offering long-term skin 
clearance for patients with a history of multiple biologic drug 
failures. 

 DISCLOSURES
MGL is an employee of Mount Sinai and receives research funds 
from AbbVie, Amgen, Arcutis, Avotres, Boehringer Ingelheim, 
Dermavant, Eli Lilly, Incyte, Janssen Research & Development, 
LLC, Ortho Dermatologics (a division of Bausch Health US, 
LLC), Regeneron, and UCB; and is a consultant for Aditum 
Bio, AnaptysBio, Almirall, Arcutis, Aristea, Arrive Technology, 
Avotres Therapeutics, BioMx, Boehringer Ingelheim, Bristol 
Myers Squibb, Cara Therapeutics, Castle Biosciences, Corrona, 
Dermavant Sciences, Dr. Reddy, Evelo, Evommune, Facilitate 
International Dermatologic Education, Forte, Foundation 
for Research and Education in Dermatology, Helsinn, LEO 
Pharma, Meiji, Mindera, Pfizer, and Verrica. AM has received 
compensation from or served as an investigator, consultant, 
advisory board member, or speaker for AbbVie, Allergan, 
Amgen, Anacor Pharmaceuticals, Boehringer Ingelheim, 
Celgene Corporation, Dermira, Eli Lilly & Co, Galderma, 
Janssen Biotech, LEO Pharma, Merck & Co, Neothetics, Novartis 
AG, Pfizer, Regeneron Pharmaceuticals, Symbio/Maruho, Vitae, 
and Xenoport. EL is an investigator, consultant, or speaker for 
AbbVie, Almirall, Amgen, AnaptysBio, Arcutis, Athenex, Bristol 
Myers Squibb, Cara Therapeutics, ChemoCentryx, Dermavant 
Sciences, Dr Reddy, Eli Lilly, ENDO Pharmaceuticals, Evelo, 
Evommune, Gage, Galderma, LEO Pharma, MC2 Therapeutics, 
Mindera, Novartis, Ortho Dermatologics (a division of Bausch 
Health US, LLC), Regeneron, Sanofi/Genzyme, and UCB.  GH 
has received grants, research support, or honoraria from or is 
on the advisory board for AbbVie, Athenex, BMS, Boehringer 
Ingelheim, Bond Avillion, Celgene, Dermavant, Incyte, Janssen, 
LEO, Lilly, MC2, Novartis, Ortho Dermatologics (a division 
of Bausch Health US, LLC), Pellepharm, Pfizer, Regeneron, 
Sanofi/Genzyme, SUN, and UCB. AJ is an employee of Ortho 
Dermatologics (a division of Bausch Health US, LLC).     

 ACKNOWLEDGMENTS
This study was sponsored by Ortho Dermatologics. Medical 
writing and editorial support were funded by Ortho Dermatologics 
and provided under the direction of the authors by Samantha 
Agron, MD, and Jenna Lewis, MA, ELS, of MedThink SciCom. 
Ortho Dermatologics is a division of Bausch Health US, LLC.

 REFERENCES
1. Egeberg A, Andersen YMF, Halling-Overgaard AS, et al. Systematic review on 

rapidity of onset of action for interleukin-17 and interleukin-23 inhibitors for
psoriasis. J Eur Acad Dermatol Venereol. 2020;34:39-46.

2. Lebwohl M, Strober B, Menter A, et al. Phase 3 studies comparing
brodalumab with ustekinumab in psoriasis. N Engl J Med. 2015;373:1318-
1328.

3. Bagel J, Lebwohl M, Israel RJ, Jacobson A. Immunogenicity and skin
clearance recapture in clinical studies of brodalumab. J Am Acad Dermatol. 
2020;82:344-351.

4. Sawyer LM, Cornic L, Levin LÅ, et al. Long-term efficacy of novel therapies
in moderate-to-severe plaque psoriasis: a systematic review and network
meta-analysis of PASI response. J Eur Acad Dermatol Venereol. 2019;33:355-
366.

5. Menter A, Armstrong A, Van Voorhees A, et al. Brodalumab to the rescue:
efficacy and safety of brodalumab in patients with psoriasis and prior
exposure or inadequate response to biologics. Dermatol Ther (Heidelb).
2020;10:615-621.

6. Tsai Y-C, Tsai T-F. Switching biologics in psoriasis - practical guidance and
evidence to support. Expert Rev Clin Pharmacol. 2020;13:493-503.

7. Reid C, Griffiths CEM. Psoriasis and treatment: past, present and future
aspects. Acta Derm Venereol. 2020;100(3):adv00032.

8. Fieldhouse KA, Ukaibe S, Crowley EL, et al. Inflammatory bowel disease in
patients with psoriasis treated with interleukin-17 inhibitors. Drugs Context. 
2020;9:2020-2-1.

9. Merola JF, Qureshi A, Elaine Husni M. Underdiagnosed and undertreated
psoriasis: nuances of treating psoriasis affecting the scalp, face, intertriginous 
areas, genitals, hands, feet, and nails. Dermatol Ther. 2018;31:e12589.

10. Armstrong AW, Puig L, Joshi A, et al. Comparison of biologics and
oral treatments for plaque psoriasis: a meta-analysis. JAMA Dermatol.
2020;156:258-269.

11. Pithadia DJ, Reynolds KA, Lee EB, et al. Tildrakizumab in the treatment
of psoriasis: latest evidence and place in therapy. Ther Adv Chronic Dis.
2019;10: 2040622319865658.

12. Wang T-S, Tsai T-F. Biologics switch in psoriasis. Immunotherapy. 2019;11:531-
541.

13. Siliq [package insert]. Bridgewater, NJ: Bausch Health US, LLC; 2017.
14. Strzępa A, Szczepanik M. IL-17-expressing cells as a potential therapeutic

target for treatment of immunological disorders. Pharmacol Rep. 2011;63:30-
44.

15. Mease P. Psoriatic arthritis and spondyloarthritis assessment and
management update. Curr Opin Rheumatol. 2013;25:287-296.

16. Miossec P, Kolls JK. Targeting IL-17 and TH17 cells in chronic inflammation.
Nat Rev Drug Discov. 2012;11:763-776.

17. Papp K, Menter A, Leonardi C, et al. Long-term efficacy and safety of
brodalumab in psoriasis through 120 weeks and after withdrawal and
retreatment: subgroup analysis of a randomized phase III trial (AMAGINE-1). 
Br J Dermatol. 2020;183:1037-1048.

18. Puig L, Lebwohl M, Bachelez H, et al. Long-term efficacy and safety of
brodalumab in the treatment of psoriasis: 120-week results from the
randomized, double-blind, placebo- and active comparator-controlled phase
3 AMAGINE-2 trial. J Am Acad Dermatol. 2020;82:352-359.

19. Papp KA, Reich K, Paul C, et al. A prospective phase III, randomized, double-
blind, placebo-controlled study of brodalumab in patients with moderate-to-
severe plaque psoriasis. Br J Dermatol. 2016;175:273-286.

20. Bianchi E, Rogge L. The IL-23/IL-17 pathway in human chronic inflammatory
diseases-new insight from genetics and targeted therapies. Genes Immun.
2019;20:415-425.

21. Levin EC, Gupta R, Brown G, et al. Biologic fatigue in psoriasis. J Dermatolog 
Treat. 2014;25:78-82.

22. Pang Y, Khatri A, Suleiman AA, Othman AA. Clinical pharmacokinetics
and pharmacodynamics of risankizumab in psoriasis patients. Clin 
Pharmacokinet. 2020;59:311-326.

23. Langley RG, Armstrong AW, Lebwohl MG, et al. Efficacy and safety of
brodalumab in patients with psoriasis who had inadequate responses to
ustekinumab: subgroup analysis of two randomized phase III trials. Br J
Dermatol. 2019;180:306-314.

To order reprints or e-prints of JDD articles please contact sales@jddonline.com

This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD). 
No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. If you feel you 
have obtained this copy illegally, please contact JDD immediately at support@jddonline.com

JO00422

Do Not Copy
Penalties Apply



370

Journal of Drugs in Dermatology

April 2022  •  Volume 21  •  Issue 4
M.G. Lebwohl, A. Menter, E. Lain, et al

24. Yeung J, Vender R, Turchin I, et al. Brodalumab success in patients with
moderate-to-severe psoriasis who failed previous interleukin-17A inhibitors.
J Am Acad Dermatol. 2021;84:1169-1171.

25. Gasslitter I, Kirsten N, Augustin M, et al. Successful intra-class switching
among IL-17 antagonists: a multicentre, multinational, retrospective study.
Arch Dermatol Res. 2019;311:421-424.

26. Kimmel G, Chima M, Kim HJ, et al. Brodalumab in the treatment of moderate 
to severe psoriasis in patients when previous anti-interleukin 17A therapies
have failed. J Am Acad Dermatol. 2019;81:857-859.

27. Politou M, Afroditi Kleidona I, Pompou M, Giannoukos A. Twenty patients
with moderate to severe psoriasis successfully treated with brodalumab
after a failed treatment with secukinumab [AAD abstract 18501]. J Am Acad 
Dermatol. 2020;83(6; suppl):AB214.

28. Loft N, Bregnhøj A, Fage S, et al. Efficacy of treatment with brodalumab
after treatment failure of previous interleukin 17A inhibitors in patients
with psoriasis [AAD abstract 26580]. J Am Acad Dermatol. 2021;85(3; 
suppl):AB107.

29. Zhao S, Chadwick L, Mysler E, Moots RJ. Review of biosimilar trials and data 
on adalimumab in rheumatoid arthritis. Curr Rheumatol Rep. 2018;20:57.

30. Kerdel F, Michael Lewitt G, Drew S, Jacobson A. Long-term efficacy and
safety in clinical trials of brodalumab by prior response to adalimumab.
Poster presented at: Winter Clinical Dermatology Conference; January 16-
24, 2021; Virtual.

31. Bhatia N, Alexis A, Anbalagan N, Jacobson A. Long-term efficacy of
brodalumab in patients with moderate-to-severe psoriasis who received
prior biologics. Poster presented at: Innovations in Dermatology Virtual
Spring Conference; March 16-20, 2021.

32. Menter A, Bettencourt M, Altman D, et al. Rates of complete skin clearance 
by prior adalimumab response in clinical trials of brodalumab. Poster
presented at: Fall Clinical Dermatology Conference; October 29-November
1, 2020; Virtual.

33. Stelara [package insert]. Horsham, PA: Janssen Biotech, Inc; 2019.
34. Wu JJ. Contemporary management of moderate to severe plaque psoriasis. 

Am J Manag Care. 2017;23(21; suppl):S403-S416.
35. Gorelick J, Shrom D, Sikand K, et al. Understanding treatment preferences in 

patients with moderate to severe plaque psoriasis in the USA: results from
a cross-sectional patient survey. Dermatol Ther (Heidelb). 2019;9:785-797.

36. Shahwan KT, Kimball AB. Managing the dose escalation of biologics in an
era of cost containment: the need for a rational strategy. Int J Womens
Dermatol. 2016;2:151-153.

37. Kaushik SB, Lebwohl MG. Psoriasis: which therapy for which patient:
focus on special populations and chronic infections. J Am Acad Dermatol.
2019;80:43-53.

38. Kaushik SB, Lebwohl MG. Psoriasis: which therapy for which patient:
psoriasis comorbidities and preferred systemic agents. J Am Acad Dermatol. 
2019;80:27-40.

39. Blauvelt A, Papp KA, Lebwohl MG, et al. Rapid onset of action in patients
with moderate-to-severe psoriasis treated with brodalumab: a pooled
analysis of data from two phase 3 randomized clinical trials (AMAGINE-2 and 
AMAGINE-3). J Am Acad Dermatol. 2017;77:372-374.

AUTHOR CORRESPONDENCE

Mark G. Lebwohl MD 
E-mail:.......................................................... Lebwohl@aol.com

To order reprints or e-prints of JDD articles please contact sales@jddonline.com

This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD). 
No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. If you feel you 
have obtained this copy illegally, please contact JDD immediately at support@jddonline.com

JO00422

Do Not Copy
Penalties Apply


