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Abstract: The advent of biologic agents within the past two decades has dramatically 
improved the treatment of psoriasis and psoriatic arthritis. Given that there now exists 11 
FDA approved biologic options available for psoriasis, with more in the pipeline, the 
therapeutic armamentarium has been greatly enhanced. However, the fact that there are so 
many available options has also caused confusion for providers. Therefore, this manuscript 
deliberately focuses on the most clinically useful facts (such as efficacy and safety data) 
about each and every FDA approved biologic agent (including pipeline agents) for psoriasis. 
Moreover, among the clinically relevant facts, this manuscript purposely emphasizes the 
unique merits and demerits of each agent to make it easier for the provider to select which 
one of these many options is the best for the particular patient on hand. The goal of this 
manuscript is to aid the busy practicing dermatologist in becoming more adept at using these 
agents with the ultimate aim of improving patient care.
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Introduction
The advent of biologic agents within the past two decades has dramatically 
improved the treatment of psoriasis and psoriatic arthritis. Before biologic agents 
became available, only oral options such as methotrexate, were available to treat 
moderate-to-severe cases of psoriasis systemically. Even though methotrexate was 
fairly effective in treating psoriasis, the safety profile is far from ideal. For example, 
methotrexate has over ten black box warnings with some of them involving risk of 
death. Other traditional oral options such as oral retinoids and cyclosporine also 
have other serious black box warnings. With biologic agents, there now exists 
options that are much more effective than medications like methotrexate but with-
out any black box warnings whatsoever. Another advantage is that some of the 
more recent biologic agents require only four injections per year during the main-
tenance phase of treatment.

It is clear that great progress has been made with biologic therapy for psoriasis 
in terms of both the safety and efficacy of these agents. This new treatment 
paradigm was made possible by the continually advancing knowledge of the 
pathophysiology of psoriasis. Thirty years ago, psoriasis was still primarily con-
sidered a problem with the hyperproliferation of the epidermis. Recent research into 
the pathophysiology of psoriasis has highlighted the importance of the immune 
system in this disease. There now exists a clear mechanism, down to the molecular 
level, regarding which cytokines are implicated in the pathophysiology of psoriatic 
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disease. In the initial cascade of psoriasis pathophysiology, 
a variety of cell types are involved which include kerati-
nocytes, natural killer T cells, plasmacytoid dendritic cells 
and macrophages. These cells secrete cytokines which 
activate myeloid dendritic cells and in turn, activated 
myeloid dendritic cells secrete IL-12 and IL-23. Both of 
these cytokines are integral in the cellular cascade 
of psoriasis pathophysiology. IL-12 causes differentiation 
of native T cells to Th1 cells (which produce IFN-γ and 
TNF-α) and IL-23 is important for the proliferation of 
Th17 and Th22 cells. Th17 cells produce IL-17, IL-22 
and TNF-α1 When considering all of these different mole-
cular signaling pathways, IL-23 mediated activated of the 
Th17 pathway is hypothesized to be the main contributor 
to the inflammation seen in psoriasis.2 Given that the IL- 
17 and IL-23 biologic agents are more effective may 
demonstrate the fact that these pathways are more impor-
tant in the pathophysiology of psoriasis and that psoriasis 
patients may, on the whole, exhibit more pathology in this 
specific pathway.

The fact that biologic agents interact with a specific 
cytokine (such as TNF-α, IL-17 or IL-23) in a targeted 
manner has revolutionized the capacity to treat psoriasis 
compared to the era of a more generalized immunosup-
pression reflected by the traditional oral medications. This 
represents an improved treatment regimen where targeted 
immunomodulation has resulted in a great enhancement in 
both safety and efficacy for biologic agents.

Given that there now exists 11 FDA approved biologic 
options available for psoriasis, with more in the pipeline, 
the therapeutic armamentarium has been greatly 
enhanced. However, the fact that there are so many avail-
able options has also caused confusion for providers. As 
a result, many providers may select a biologic agent at 
random. Therefore, this manuscript deliberately focuses 
on the most clinically useful facts about each and every 
FDA approved biologic agent (including pipeline agents) 
for psoriasis. Moreover, among the clinically relevant 
facts, this manuscript purposely emphasizes the unique 
merits and demerits of each agent to make it easier for the 
provider to select which one of these many options is the 
best for the particular patient on hand. As is true in 
medicine in general, the treatment of psoriasis with bio-
logic agents is both an art and a science. The goal of this 
manuscript is to aid the busy practicing dermatologist in 
becoming more adept at using these agents with the 
ultimate aim of improving patient care. Each biologic 
agent will be presented according to the class that it 

belongs to. These agents will also be summarized in 
Table 1.

TNF-Alpha Agents
Etanercept (Enbrel®)
Etanercept is a recombinant human TNF-α receptor protein 
fused with the Fc portion of IgG1 that binds to soluble and 
membrane bound TNF-α and to tumor necrosis factor-β.3 It is 
currently approved for treatment of moderate-to-severe adult 
and pediatric plaque psoriasis, psoriatic arthritis, rheumatoid 
arthritis, juvenile rheumatoid arthritis and ankylosing spon-
dylitis. The approved dosing for etanercept in psoriasis is 
50 mg given SC twice weekly for the first 12 weeks followed 
by 50 mg once weekly thereafter. The use of etanercept has 
greatly diminished over the last 10 years ago when it was 
clearly the market leader after efalizumab (Raptiva®) was 
withdrawn from the market due to its association with pro-
gressive multifocal leukoencephalopathy caused by JC 
virus.4 During the first three months of therapy when etaner-
cept is allowed to be used twice a week, 49% of the patients 
achieved PASI 75 by week 12. However, this twice a week 
dosing was allowed for only the first 3 months: the rest of the 
time, etanercept injection is limited to only once a week. If 
etanercept is used for psoriasis patients once a week from the 
start, only 34% of the patients achieved PASI 75 by week 12.5 

At week 24, 44% of those receiving 25 mg twice weekly and 
59% of those receiving 50 mg twice weekly achieved PASI 
75.6 This efficacy was well appreciated when etanercept was 
the only agent available but now with the advent of other anti- 
TNF agents, especially adalimumab, followed by even more 
efficacious anti-IL-17 and anti-IL-23 agents, etanercept effi-
cacy is clearly seen as inferior. However, even today, etaner-
cept has usefulness for special sub-populations. For example, 
etanercept has one of the best safety statements for use in 
geriatric patients with severe psoriasis. In the geriatric state-
ment section of the FDA package insert, it reports that elderly 
patients have no increased occurrence of adverse events as 
compared to younger patients. Moreover, because of etaner-
cept’s outstanding safety track record, now for more than 20 
years, it became the first biologic agent for psoriasis to be 
approved for pediatric use down to 4 years old. Etanercept has 
less of a tuberculosis risk compared to other TNF-α agents 
(adalimumab and infliximab).

Adalimumab (Humira®)
Adalimumab is a recombinant, fully human, monoclonal 
antibody against TNF-alpha that blocks the interaction of 
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Table 1 Biologic Treatments of Psoriasis

Medication, 
Year of FDA 
Approval

Brand 
Name

FDA Approved for Dosing Regimen Alternative Dosing 
Regimen

Key Merit

TNF-alpha inhibitors

Adalimumab, 

2002

Humira® RA, PsO, PsA, AS, CD, 

Pediatric CD, UC, HS 

(age >12), uveitis, 
polyarticular JIA

80mg SC at week 0, 

40 mg at week 1, 

then 40mg SC q2w

One of the most efficacious for 

psoriatic arthritis with FDA 

approval for inhibition of joint 
destruction

Etanercept, 

2004

Enbrel® RA, PsO, PsA, AS, JIA, 

pediatric PsO

50mg SC twice 

weekly for first 12 

weeks, then 50mg SC 
weekly

Safe for use in geriatric patients 

with severe psoriasis

Infliximab, 
2006

Remicade® RA, CD, PsO, PsA, AS, 
UC, Pediatric CD, 

Pediatric UC

5 mg/kg IV at weeks 
0, 2 and 6 and 

thereafter every 8 

weeks

N/A

Certolizumab 

pegol, 2008

Cimzia® RA, CD, PsO, PsA, AS, 

nr-axSpA

Patient weight >90kg: 

400mg SC q2w

Patient weight <90kg: 

400mg SC at weeks 0, 
2 and 4, then 200mg 

SC q2w

Safe for use in pregnant and nursing 

patients

IL-17 inhibitors

Secukinumab, 
2015

Cosentyx® PsO, PsA, AS, nr-axSpA 300mg SC at weeks 
0,1,2,3,4, then 300mg 

SC q4w

Low body weight and 
minimal disease 

severity: 150 mg 

maintenance q4w

Dedicated studies for treatment of 
scalp psoriasis, nail psoriasis, 

palmoplantar psoriasis and axial 

psoriatic arthritis

Brodalumab, 

2017

Siliq® PsO 210mg SC at weeks 

0,1 and 2, then 
210mg SC q2w

Frequently succeeds among 

patients who failed other biologics 
including other IL-17 agents

Ixekizumab, 
2017

Taltz® PsO, PsA, AS, nr-axSpA, 
Pediatric PsO

160mg SC at week 0, 
80mg at week 

2,4,6,8,10,12, then 

80mg SC q4w

Maintain treatment 
response: 80mg SC 

q2w

Only biologic agent FDA approved 
for treatment of genital psoriasis

Bimekizumab N/A Pending FDA Approval

IL-23 inhibitors

Guselkumab, 
2017

Tremfya® PsO, PsA 100mg SC at week 0 
and 4, then 100mg 

q8w

Only IL-23 agent FDA approved for 
PsA

Tildrakizumab, 

2018

Ilumya® PsO 100mg at week 0 and 

4, then 100mg SC 

q12w

Only biologic for PsO covered by 

Medicare part B

Risankizumab, 

2019

Skyrizi® PsO 150mg SC at week 0 

and 4, then 150mg 
q12w

Very high efficacy, durability and 

rapid onset of action

Mirikizumab N/A Pending FDA Approval

(Continued)
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TNF with both of its cell-surface receptors, with high affinity 
and specificity. For over 20 years, adalimumab has been used 
worldwide in more than 1 million patients for 10 different 
indications which are: rheumatoid arthritis, juvenile idio-
pathic arthritis, psoriatic arthritis, ankylosing spondylitis, 
adult Crohn’s disease, pediatric Crohn’s disease, ulcerative 
colitis, plaque psoriasis, hidradenitis suppurativa and uveitis. 
It is considered to be one of the most effective treatments for 
psoriatic arthritis with its inhibition of joint destruction and 
nail psoriasis, even if the patient does not have generalized 
BSA greater than 10%.7 The FDA has also approved the use 
of adalimumab for juvenile idiopathic arthritis (JIA) in pedia-
tric patients under the age of 2 and for hidradenitis suppur-
ativa (HS) in adolescents. Recently, it has also been approved 
for the treatment of severe chronic plaque psoriasis in 
children.

The approved loading dosing of adalimumab for psoriasis 
in adults is 80mg given SC at week 0 and 40 mg at week 1 
followed by 40mg given SC every 2 weeks thereafter as the 
maintenance. The effect of adalimumab appears to decrease 
over time with more injections than with the newer agents. It 
is also now available in a citrate-free vehicle, which contains 
half the volume and uses a smaller needle, resulting in less 
pain. ESPIRIT Long Term Registry Data shows 10 years of 
safety data with no new safety signals and low number of 
events of interest (serious infections, cardiovascular events 
and malignancy).8 PIANO and OTIS registry data show no 
increased risk with harmful pregnancy outcomes.9 Testing 
for anti-drug antibodies against adalimumab is available to 
help guide treatment plans. Black box warnings for adalimu-
mab include possible increased risk of tuberculosis and non- 
melanoma skin cancer in fair-skinned individuals. 

Adalimumab is still considered one of the best first-line 
agents for treating psoriatic arthritis.

Certolizumab Pegol (Cimzia®)
Certolizumab (CZP) is a monovalent, humanized Fab anti-
body fragment, conjugated to a polyethylene glycol (PEG) 
that inhibits TNF-alpha in a dose-dependent manner. This 
gives CZP a unique structure amongst all other biologics. 
There are 6 indications: Crohn’s disease, rheumatoid 
arthritis, psoriatic arthritis, ankylosing spondylitis, non- 
radiographic axial spondyloarthritis, and moderate-to- 
severe plaque psoriasis, with up to 7 years of safety follow 
up with continued treatment with CZP in Crohn’s disease. 
Approved dosing is 400mg SC every 2 weeks for patients 
over 90 kg with no loading dose required. For patients 
who weigh less than 90kg, the loading dose is 400 mg at 
weeks 0, 2, and 4 and then 200 mg SC every 2 weeks. As 
with other anti-TNF agents, it is recognized by the 
American College of Rheumatology as one of the first- 
line treatments of psoriatic arthritis because of its FDA 
approval for inhibition of joint destruction and bone ero-
sion. CZP's efficacy in treating psoriatic arthritis was 
maintained over 4 years, in patients both with and without 
prior anti-TNF exposure.10 In Phase III studies, 81.6% of 
patients on CZP were able to achieve PASI 75 by week 16, 
which makes it more effective compared to other TNF- 
alpha inhibitors.11 One major advantage of this drug is for 
use in pregnant or nursing patients. The effects of CZP 
have been studied in pregnancy and it was found to have 
minimal transfer across the placenta and into breast milk 
in two different pharmacokinetic studies12,13 (Figure 1). 
CZP currently has less long-term safety data for the 

Table 1 (Continued). 

Medication, 
Year of FDA 
Approval

Brand 
Name

FDA Approved for Dosing Regimen Alternative Dosing 
Regimen

Key Merit

IL-12/23 inhibitor

Ustekinumab, 

2009

Stelara® PsO, PsA, CD, UC, 

Pediatric PsO

Patient weight 

<100kg: 45 mg SC at 
week 0 and 4, then 

45mg SC q12w 

Patient weight 
>100kg, 90mg SC at 

week 0 and 4, then 

90mg SC q12w

Pediatric patient 

weight <60kg: weight- 
based dose of 0.75mg/ 

kg 

Patient weight 60– 
100kg, 45mg SC 

Patient weight 

>100kg, 90mg SC

Higher dose FDA approved for 

patients with larger weight

Abbreviations: RA, rheumatoid arthritis; PsO, plaque psoriasis; PsA, psoriatic arthritis; AS, ankylosing spondylitis; CD, Crohn’s disease; UC, ulcerative colitis; HS, 
hidradenitis suppurativa; JIA, juvenile idiopathic arthritis; nr-axSpA, non-radiographic axial spondyloarthritis.
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treatment of moderate-to-severe plaque psoriasis com-
pared with other agents; the longest safety data available 
is 3 years. It requires more injections than newer biologic 
agents.

Infliximab (Remicade®)
Infliximab is a chimeric monoclonal antibody comprised of 
a mouse variable region and a human IgG1-alpha constant 
region which exerts its neutralizing action by binding to both 
soluble and transmembrane TNF-alpha molecules.14 It is 
approved in adults for the treatment of psoriasis, psoriatic 
arthritis, rheumatoid arthritis and ankylosing spondylitis. It is 
also approved for the treatment of Crohn’s disease and 
ulcerative colitis in both adults and children. It will not be 
discussed further as this medication is administered intrave-
nously and is rarely used by US dermatologists.

IL 12/23 Agents
Ustekinumab (Stelara®)
Ustekinumab is a human monoclonal antibody that binds with 
high specificity and affinity to the p40 subunit of both inter-
leukin 12 (IL-12) and IL-23, and as a result, suppresses both 
IL-12 and IL-23 mediated inflammation which causes 
psoriasis.15 The dose of ustekinumab depends on the patient’s 
age and patient’s weight, as the medication is FDA approved in 
the pediatric and adolescent population. For an adult weighing 
less than 100 kg, a loading dose of 45 mg administered sub- 
cutaneously (SC) at weeks 0 and 4 is then followed by 
a maintenance dose of 45 mg SC every 12 weeks. If an adult 
patient weighs more than 100 kg, a loading dose of 90 mg 
administered sub-cutaneously (SC) at weeks 0 and 4 is then 

followed by a maintenance dose of 90 mg SC every 12 weeks. 
For pediatric and adolescent patients, the dosing frequency also 
remains unchanged. If the patient weighs less than 60 kg, 
a weight-based dose of 0.75 mg/kg is used. If the patient is 
between 60 and 100 kg then 45 mg is given. If the patient 
weighs greater than 100 kg, the dose is 90 mg. In summary, for 
pediatric and adolescent patients, the frequency of dosing is 
unchanged and a weight-based dosing regimen is used only for 
patients weighing less than 60 kg.

Ustekinumab has a strong safety profile in that it has 
more than 20 years of safety data with no evidenced based 
increase in side effects. There is no evidence for increased 
risk of tuberculosis. In the USA, it has a pediatric indica-
tion down to 6 years of age. The dose is able to be adjusted 
according to the patient’s weight. This is unique in that the 
practitioner can give a higher dose to someone with 
a larger body weight, which cannot be done with other 
biologic agents. It also has the least injections of all 
biologic agents available (along with risankizumab and 
tildrakizumab) which is only 4 injections per year of the 
maintenance dose. Ustekinumab is FDA approved for 
psoriatic arthritis and inflammatory bowel disease. It is 
the only IL 12/23 or IL 23 biologic agent with FDA 
approval for both Crohn’s disease and ulcerative colitis. 
In the treatment of inflammatory bowel disease with uste-
kinumab, a starting dose as high as 520 mg intravenously 
is given initially for anybody who weighs 85 kg or more. 
This dose is followed by 90 mg SC every 8 weeks. This 
dosing regimen is used routinely with no significant added 
safety concerns given the much higher dosage used.

Ustekinumab is less efficacious than newer biologic agents. 
Furthermore, some patients might experience some worsening 
of psoriasis in the third month prior to the subsequent injection. 
These patients may benefit from an increased frequency of 
dosing, for example to every 8 weeks (which is officially 
approved in Canada) or an increase in the dosage of the 
medication to 90 mg. While this medication is FDA approved 
for the treatment of psoriatic arthritis, it is not sanctioned by the 
FDA regarding inhibition of joint destruction or bone erosion. 
However, on the Canadian and European labels, ustekinumab 
does have approval for inhibition of joint destruction and bone 
erosion in the treatment of psoriatic arthritis. Even though it is 
not approved by the US FDA for inhibition of joint destruction 
or bone erosion, data from an integrated analysis of radio-
graphic data from Phase III, multi-center, randomized, double- 
blind, placebo-controlled, PSUMMIT-1 and PSUMMIT-2 
trials shows that ustekinumab 45 mg and 90 mg significantly 

Figure 1 Plasma certolizumab concentrations in mothers and infants b. Infant 
samples were collected within 24 hours post-delivery, while mother samples 
could be collected within 24 hours before or after delivery; c. ±7 days (two samples 
missing); d. ±7 days. 
Notes: Reprinted from Lack of placental transfer of certolizumab pegol during 
pregnancy: results from CRIB, a prospective, postmarketing, pharmacokinetic 
study; Mariette X, Förger F, Abraham B, et al, volume 77(2). Copyright © 2018, 
with permission from BMJ Publishing Group Ltd.13
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inhibited radiographic progression of joint damage in patients 
with active psoriatic arthritis.16

IL-17 Agents
Brodalumab (Siliq®)
Brodalumab is a human monoclonal antibody that binds the 
IL-17 receptor A and blocks the biologic activities of IL-17A, 
IL-17F, IL-17A/F and IL-17E (also known as IL-25). This is 
a unique mechanism of action as it is the only biologic in its 
class which blocks the entire IL-17 receptor. It is indicated for 
the treatment of moderate-to-severe plaque psoriasis in adult 
patients. The loading dose is 210 mg given SC at weeks 0, 1 
and 2. This is followed by a maintenance dose of 210 mg SC 
every 2 weeks. Brodalumab has a very high efficacy and very 
rapid onset of action. In terms of efficacy, 44% of patients 
achieved PASI 100 by week 12 in the Phase III clinical trials. 
The very rapid onset of action reaches statistical significance 
for PASI 90 at week 2 and PASI 100 at week 4 all versus 
ustekinumab. There are data for rescue from failure of other 
biologic agents and it is indicated for patients who have failed 
to respond or lost response to other systemic therapies. This 
medication frequently succeeds among patients who failed 
other biologics including other IL-17 agents.17 After 52 
weeks of treatment, less than 3% of patients developed anti- 
bodies to brodalumab and none of them were neutralizing. 
There is no convincing scientific evidence of increased risk 
of tuberculosis and recent one-year pharmacovigilance data 
published in August 2020 showed no new completed suicides 
or suicide attempts, no new-onset cases of inflammatory bowel 
disease or no new major adverse cardiac events.18 Given its 
significantly lower treatment costs and high PASI rates, broda-
lumab has been shown to be the most cost-effective agent for 
the treatment of moderate-to-severe psoriasis (Figure 2).19 

There is even data on cost-effectiveness from a competitor 
drug company supporting this claim.20

Unfortunately, brodalumab has a black box warning for 
suicide. However, during worldwide phase III clinical trials, 
only 3 completed suicides occurred in 2 out of 390 research 
sites out of 4464 subjects. During these trials, patients were not 
excluded for history of suicidal ideation/behavior or drug and 
alcohol history, unlike other studies. There is no suicide warn-
ing in any other country for this medication except in the US. 
Furthermore, there is no scientific evidence for an increased 
risk of suicide with this medication.21 Like other IL-17 agents 
there is an increased concern for risk of new or worsening 
inflammatory bowel disease or slight increase in risk of fungal 
or yeast infections. The incidence of new-onset IBD is 1 out of 

4464 patients on brodalumab. The risk of candida infection is 
0.9% for brodalumab vs 0.2% in placebo.

Secukinumab (Cosentyx®)
Secukinumab is a fully human G1k monoclonal antibody, 
which selectively binds and inhibits IL-17A.22 It is currently 
FDA approved for plaque psoriasis, ankylosing spondylitis, 
psoriatic arthritis, and active non-radiographic axial spondy-
loarthritis. Dosing of secukinumab for the treatment of psor-
iasis starts with a loading dose of 300 mg given SC at weeks 0, 
1, 2, 3, and 4, followed by a maintenance dose of 300 mg SC 
every 4 weeks. In patients with lower body weight and minimal 
disease severity, 150 mg may be acceptable for maintenance 
dosing. For patients who may need higher doses, such as those 
with resistant disease and/or higher BMI, published data show 
a possible benefit of increasing dosing of secukinumab to 
300mg SC every 2 weeks during maintenance. Higher dosing 
resulted in numerically superior efficacy, but due to size of the 
study, the difference was not statistically significant.

Secukinumab has excellent efficacy in the treatment of 
several disease domains. Dedicated studies for difficult to 
treat areas such as scalp, nail and palmoplantar psoriasis 
have been completed with data showing sustained efficacy 
for greater than 2 years for the latter two conditions.23–25 

Secukinumab possesses higher efficacy versus several 

Figure 2 Annual treatment costs per PASI 75. PASI indicates Psoriasis Area and 
Severity Index. 
Notes: Reprinted from Feldman SR, Wu JJ, Armstrong AW, et al. Journal of 
Psoriasis and Psoriatic Arthritis, 2019; volume 4(3), pages 133-142. Copyright © 
2019, © SAGE Publications.19
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other subcutaneous biologic agents, showing superiority in 
head-to-head trials against both etanercept and ustekinu-
mab (Figure 3).26 It also is the only biologic with a study 
showing efficacy for the treatment of axial psoriatic arthri-
tis. Additionally, it has been recognized by the FDA for its 
efficacy in inhibiting psoriatic joint destruction, making it 
a better choice vs. an IL-23 or IL 12/23 agent for the 
treatment of psoriatic arthritis.27

Along with its exceptional clinical efficacy, it also has 
an extremely high recapture rate. After abrupt discontinua-
tion of the drug and subsequent flare, restarting secukinu-
mab led to 95% of patients achieving PASI 75 by week 12.

Secukinumab has the longest track record for safety in real- 
world usage out of all the IL-17 inhibitors and no black box 
safety warnings.28 It is one of the best tolerated biologic 
injectables in terms of injection site reactions and pain. While 
there is an already established association of increased re- 
activation and onset of tuberculosis risk in some biologics, 
particularly with TNF-alpha inhibitors, no study to date has 
found evidence of an increased tuberculosis risk in 
secukinumab.

There are very few adverse reactions of concern asso-
ciated with secukinumab. Patients using secukinumab 

were found to have a mild increase in superficial fungal 
and yeast infections. Fungal rates in a phase III study for 
secukinumab, while increased over placebo, were less than 
1%. Mucocutaneous candidiasis in the secukinumab treat-
ment group was 1.2% vs. 0.3% placebo. Additionally, 
studies show an increased risk of inflammatory bowel 
disease (IBD); however, the incidence of new-onset IBD 
is less than 1 out of 1000 patients on secukinumab.

Ixekizumab (Taltz®)
Ixekizumab is a high-affinity, humanized IgG4 mono-
clonal antibody for IL-17A, inhibiting interaction with 
the IL-17 receptor. FDA indications for ixekizumab 
include plaque psoriasis, psoriatic arthritis, ankylosing 
spondylitis, and non-radiographic axial spondyloarthri-
tis. The loading dose is 160 mg SC at week 0 and 
subsequent doses of 80 mg at weeks 2, 4, 6, 8, 10, and 
12. Maintenance dosing is continued at 80 mg SC 
every 4 weeks. To maintain response to treatment, 
practitioners can consider increasing the dosing regi-
men to 80 mg SC every 2 weeks. It is the only biologic 
with data and FDA labeling specifically for genital 
plaque psoriasis. Also, ixekizumab is the only IL-17 
agent that is FDA approved for treatment of plaque 
psoriasis down to the age of 6 years old. Ixekizumab 
was shown to be superior to placebo in the treatment of 
moderate-to-severe pediatric psoriasis, and the safety 
profile was generally consistent with that observed in 
adults.29

Ixekizumab has very high efficacy as demonstrated 
through a PASI 75 achievement in 90% of patients by 
week 12. Efficacy data points to ixekizumab as being 
the fastest acting biologic. Head-to-head comparison 
showed a faster onset of action than guselkumab in 
the treatment of plaque psoriasis (Figure 4).30 In head- 
to-head studies against adalimumab for treatment of 
psoriatic arthritis, both biologics were found to have 
similar symptom control and inhibition of joint 
destruction and bone erosion.31 Additionally, when 
both PASI 100 rates and psoriatic arthritis improve-
ment results were combined, ixekizumab was superior 
to adalimumab.

Ixekizumab is a well-tolerated biologic with minimal 
adverse events. It has no black box safety warnings and no 
evidence of increased tuberculosis risk. Of note, there is 
a higher rate of injection site pain and reaction, but during 
phase III studies 97% of patients with a reaction did not find it 

Figure 3 Clear skin responses (PASI 100) was greater among secukinumab treated 
patients compared to ustekinumab at every time point from week 4 out to week 16 
in the CLARITY study. *p < 0.0001. 
Notes: Reproduced from Bagel J, Nia J, Hashim PW, et al. Secukinumab is Superior 
to Ustekinumab in Clearing Skin in Patients with Moderate to Severe Plaque Psoriasis 
(16-Week CLARITY Results). Dermatol Ther (Heidelb). 2018;8(4):571-579. 
Copyright © 2018, Springer-Verlag GmbH Germany, part of Springer Naturek.26
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significant enough to discontinue the study. Injection site reac-
tion was actually noted to improve over the course of 
treatment.32 There is also a concern of increased risk of IBD, 
however, the incidence of new-onset IBD is less than 1 out of 
1000 patients on ixekizumab. Studies showed a slight increase 
in superficial fungal and yeast infections, although the candida 
rate in phase III studies is still less than 0.6% while on the once 
every 4 weeks dosing regimen versus 0.5% on placebo.33

Bimekizumab
Bimekizumab is a novel IgG monoclonal antibody that 
binds to a peptide region that is shared by IL-17A and IL- 
17F (Figure 5).34 Data from the BE VIVID clinical trials 
demonstrated superior levels of clinical response with bime-
kizumab compared with ustekinumab.35 At week 16, 85% 

of patients in the bimekizumab group achieved a PASI 90 
versus 49.7% of patients on ustekinumab.35 After one dose, 
faster onset of response was observed with bimekizumab 
compared with ustekinumab where, at week 4, 76.9% of 
patients in the bimekizumab group achieved PASI 75 versus 
15.3% in the ustekinumab group.35 Clinical responses with 
bimekizumab were durable through week 52 where, at week 
52, PASI 90 was achieved in 81.6% of bimekizumab 
patients versus 55.8% of ustekinumab patients. Data from 
the BE READY trial showed a high level of skin clearance 
with bimekizumab after one dose with 75.9% of patients 
achieving PASI 75 versus 1.2% of placebo patients.36 It is 
not yet approved by the FDA for treatment of plaque 
psoriasis and the results from the phase III study are still 
pending.

Figure 4 Head-to-head comparison showed faster onset of action for ixekizumab vs guselkumab in the treatment of plaque psoriasis. The red box indicates the primary 
endpoint for the study.  
Notes: Reproduced from Blauvelt et. al. Ixekizumab vs. Guselkuamb: 24 week clinical responses and 4-week gene expression data. Oral presentation presented at the: Maui 
Derm; June 2020; Virtual Congress.30

Figure 5 Schematic structure of bimekizumab and its binding sites: IL-17A/IL-17F heterodimers, IL-17A/IL-17A homodimers, and IL-17F-IL-17F homodimers.  
Notes: Reprinted from  Blauvelt A, Chiricozzi A, Ehst BD. Bimekizumab,Current Dermatology Reports. Copyright 2020, with permission from Springer Nature.34
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IL-23 Agents
Tildrakizumab (Ilumya®)
Tildrakizumab is a humanized IgG1, monoclonal antibody 
designed to selectively block IL-23 by binding to the p19 
subunit. The loading dose is 100 mg at week 0 and week 4. 
This is followed by a maintenance dose of 100 mg every 12 
weeks. Tildrakizumab is only FDA approved for moderate to 
severe plaque psoriasis. However, it is the only biologic for 
psoriasis guaranteed to be covered by Medicare part B, which 
is the hospital benefit. Most biologics are usually covered 
through Medicare part D, which is the prescription part 
where the “donut hole” exists meaning the patient may be 
required to provide a large co-pay for the medication. As 
a result of this, it is the only biologic where injection is required 
to be given by the provider (not self-injection). It is only 4 
injections per year for the maintenance dose which makes 
a provider dosing regimen reasonable for the provider. 
Tildrakizumab has a very high recapture rate where 85.7–-
96.1% of patients will regain response (PASI 75) after re- 
treatment.37 It also has a long “time to relapse” duration. It 
took a median of 7.4 months, for PASI 75 responders, to lose 
half of their best response (Figure 6).38 In a post hoc analysis of 
phase III reSURFACE 1 trial, a large proportion (46%) of 
tildrakizumab 100 mg responders did not relapse (defined as 
a reduction in maximum PASI response by greater than or 
equal to 50%) after re-randomization to placebo 48 weeks 
after receiving last dose of drug.39 Tildrakizumab has a very 

safe biologic profile. According to the package insert 
(Tildrakizumab [package insert]. Princeton, NJ: Sun 
Pharmaceuticals, Inc.), this medication has the least number 
of adverse events occurring in at least 1% in phase III trials of 
all the biologics for psoriasis available (only 3 items – upper 
respiratory infections, injection site reaction and diarrhea). One 
disadvantage is that the onset of action is slower than other IL- 
23 agents in that the efficacy peaks slower.

Risankizumab (Skyrizi®)
Risankizumab is a humanized IgG1 monoclonal antibody 
selectively targeting the p19 subunit of IL-23. It is adminis-
tered at a dose of 150mg (two 75 mg syringes) subcutaneously 
at week 0 and week 4, followed by a maintenance dose of 
150mg every 12 weeks. Risankizumab requires only 4 sets of 
injections per year for maintenance dose (one dose every 3 
months). The 2 injection necessity per dose is one of the main 
issues associated with risankizumab, though one injection 
delivery is under FDA review. Its only current FDA approved 
indication is for moderate-to-severe plaque psoriasis in adults.

Risankizumab has been shown to have excellent efficacy in 
its phase III ULTIMMA-1 and ULTIMMA-2 trial data. 
Primary endpoints of PASI 90 were achieved in 75.3% 
74.8% of patients at week 16 and sPGA 0/1 was demonstrated 
in 88% and 84% of patients at week 16, respectively. In 
ULTIMMA-1 and ULTIMMA-2, secondary endpoints 
included PASI 100 in 36% and 51% of patients at week 16, 
respectively. sPGA 0 was achieved in 37% and 51% of patients 
at week 16, respectively.

Risankizumab has been shown to have very high efficacy 
in many comparison trials. It has superior efficacy to adali-
mumab, ustekinumab, and secukinumab.40–42 Though the 
onset of action is as fast as the IL-17 agent secukinumab, it 
achieved much better efficacy by week 52.42 Additionally, it 
has been noted to have high durability.43 After discontinua-
tion, responders took a mean of 295 days to experience 
psoriasis recurrence to a level of moderate or worse.

While the long-term safety data available is not as long 
as the older agents, there is long-term safety data available 
which demonstrates that risankizumab is safe and well 
tolerated at 58 months.44 In comparison to IL-17 agents, 
IL-23 agents as a class have no concern regarding 
increased risk of inflammatory bowel disease, and maybe 
less increased risk for tinea and candida fungal infections. 
Furthermore, in the IMMhance phase 3 study, 31 psoriasis 
patients with untreated latent tuberculosis infection who 
were treated with risankizumab did not experience tuber-
culosis reactivation (Risankizumab [Package Insert]. North 

Figure 6 Relapse rates in reSURFACE 1 study in patients re-randomized to placebo 
at week 28. 
Notes: Reproduced from Thaçi Iversen L, Pau-Charles I, Rozzo S, Blauvelt A, Reich 
K. Long-term efficacy and safety of tildrakizumab in patients with moderate-to- 
severe psoriasis who were responders at week 28: pooled analysis through 3 years 
(148 weeks) from reSURFACE 1 and reSURFACE 2 phase 3 trials. Oral presentation 
presented at the: 27th European Academy of Dermatology and Venereology 
(EADV) Congress; September 2018; Paris, France.38
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Chicago IL: Abbive Inc.; 2019). The most common 
adverse reactions include upper respiratory infection, 
headache, fatigue, injection site reactions, and tinea 
infections.

Guselkumab (Tremfya®)
Guselkumab is a fully human IgG1λ monoclonal antibody 
which inhibits the p19 subunit of interleukin 23 (IL-23). 
FDA approved indications for guselkumab include moder-
ate-to-severe plaque psoriasis and psoriatic arthritis. It is 
administered at a loading dose of 100 mg SC at week 0 
and week 4, followed by a maintenance dose of 100mg 
every 8 weeks. It also has a convenient delivery system; 
drug administration is performed by an auto injector (One- 
Press Injector) which causes patients less pain because 
patients can control the rate of injection.

Guselkumab has very high efficacy with 90% of 
patients achieving PASI 75 by week 16. In the VOYAGE 
1 trial, the primary endpoint of PASI 90 was achieved in 
73% of patients at week 16.45

In the ECLIPSE study, guselkumab was superior secu-
kinumab in PASI 90 efficacy at week 48.46 In addition, 
demonstrating superiority in every endpoint in comparison 
to adalimumab for plaque psoriasis, guselkumab was shown 
to be superior in efficacy for scalp and palmoplantar 
psoriasis.47 Results were similar between these two agents 
for nail psoriasis. Guselkumab is approved by the Japanese 
regulatory agency for palmoplantar pustulosis. While the 
onset of action is slower than ixekizumab in a head-to- 
head comparison, the week 24 efficacy endpoints were simi-
lar. It is the only IL-23 FDA approved for psoriatic arthritis.

The safety profile of guselkumab is excellent with over 
3 years of safety data. There is no convincing scientific 
evidence of increased tuberculosis risk. There are no FDA 
warnings of increased risk of superficial tinea or candida 
infections in the package insert, in the warning and pre-
cautions section. No concerns to date have been raised 
about the risk of inflammatory bowel disease.

Mirikizumab
Mirikizumab is an investigational humanized IgG4 monoclo-
nal antibody that binds to the p19-subunit of IL-23. Data from 
Phase II trials have shown that at week 16, 67% of patients 
achieved PASI 90 with 300 mg of mirikizumab every 8 weeks. 
The most common adverse events (occurring in at least three 
patients) were viral and upper respiratory tract infections, 
injection-site pain, hypertension and diarrhea.48 Phase II data, 
with results from 104 weeks, have also shown that many 

patients who do not achieve PASI 90/100 during the initial 
16 weeks of treatment with mirikizumab can attain and main-
tain high-level responses with continued treatment and that 
responders during the initial 16 weeks can maintain high- 
level response with as needed treatment.49 It is not yet 
approved by the FDA for the treatment of plaque psoriasis.

Discussion
This manuscript reviews the most relevant facts about every 
biologic agent available for the treatment of psoriasis with 
a special focus on the merits and demerits of each agent. 
After reviewing all the available options, it has become clear 
that each of these agents has their own unique merits. 
Therefore, the more simplistic idea that several of the older 
biologic agents available are obsolete may not be true. In 
practice, the different variations in clinical challenges faced 
by the provider are vast. Given this, a biologic agent thought 
to be outdated may turn out to be the best agent for 
a particular patient. For example, some providers now 
think that etanercept, which was FDA approved for psoriasis 
in 2004, is no longer worth considering because of its 
limited efficacy. However, it is good to remember that 
etanercept has one of the best FDA “geriatric statements” 
attesting to its safety in older patients, stating essentially that 
the risk for elderly patients is nearly the same as the risk for 
younger patients. Other biologic agents either state the oppo-
site (i.e., older patients are at greater risk than younger 
patients, such as adalimumab) or have no geriatric statement 
because of lack of data in this population.

Another example is certolizumab, which is also an 
older agent with more than 20 years of use. This agent 
can easily be forgotten with the assumption that it prob-
ably has no better efficacy than other older biologic agents 
for psoriasis. In reality, the PASI 75 achievement rate of 
certolizumab approaches that of the newer IL-17 agents. 
Moreover, being an anti-TNF biologic, its efficacy for 
psoriatic arthritis is one of the best given its high perfor-
mance for the treatment of psoriatic arthritis, which may 
not be matched by the newest IL-23 agents.

Lastly, some clinicians may dismiss tildrakizumab as just 
another IL-23 agent, with a slower onset of action and no 
further advantages in clinical efficacy. However, on close 
examination, tildrakizumab turns out to be the only biologic 
agent guaranteed to be covered by Medicare part B due to the 
requirement that this agent has to be administered by the 
provider. Moreover, tildrakizumab has the smallest list of 
adverse events (occurring in at least 1% of subjects) in phase 
III clinical trials. Therefore, clinicians who are most interested 
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in safety may find this fact highly useful, especially in elderly 
Medicare patients.

Therefore, the recommendation of the authors is not to 
dismiss any biologic agents currently available based on 
just superficial assessments or a cursory glance. The 
authors hope that this complete characterization of all the 
biologic agents used by dermatologists for psoriasis proves 
helpful in understanding the nuanced differences between 
the agents, which could prove to be very important in 
improving patient care and patient satisfaction.
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