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Key Messages
• Unlike the new-generation biologics (interleukin [IL]-17 and IL-23 inhibitors), all old-

generation biologics (anti–tumour necrosis factor [TNF] and anti–IL-12/23 biologics) for 
plaque psoriasis (PsO) have now lost their exclusivity status and most were launched 
prior to the pan-Canadian Pharmaceutical Alliance. In addition, biosimilar versions of the 
old-generation biologics have had limited uptake and delayed launches in Canada spanning 
multiple years, suggesting a significant opportunity cost paid for these drugs after loss of 
exclusivity.

• Modern clinical evidence, which is more rigorous than the evidence supporting the 
old-generation drugs and includes head-to-head trials comparing IL-17 and IL-23 inhibitors 
with anti-TNF and anti–IL-12/23 biologics, have demonstrated greater efficacy with the 
new-generation biologics.

• In Canada, despite access to newer and more efficacious treatments, physicians continue 
to prescribe old-generation drugs to patients newly initiating a biologic for PsO (25% of 
patients in 2020), and the new-generation biologics are also less costly on an average 
per patient basis at list price compared with the most utilized old-generation biologic 
(ustekinumab).

• Public payers have spent $28 million (at list price) on biologics initiated for PsO beyond 
their loss of exclusivity from 2016 to 2020 ($600 million for biologics initiated for any 
indication), and that figure is likely much higher today. Notably, some IL-17 biologics 
will lose data protection within the next 2 years, which will further increase this 
opportunity cost.

• It is prudent that decision-makers review the place in therapy of biologics for PsO. Based 
on the findings of this report, the policy recommendation is to assess the clinical and 
economic value of old-generation biologics in the context of current evidence standards in 
PsO. The promotion of the use of new-generation biologics should be considered by payers 
to support the appropriate use of biologics in PsO, which would improve patient outcomes 
with budget savings or neutrality (assuming no confidential pricing agreements with the 
old-generation biologics) versus the status quo.

Summary

Why Did We Study Biologics for Plaque Psoriasis?
• Biologics, categorized as old-generation (anti–tumour necrosis factor [TNF] and 

anti–interleukin (IL)-12/23 biologics) and new-generation (IL-17 and IL-23 inhibitors), are 
often used to treat plaque psoriasis (PsO), a commonly treated condition with a rising 
prevalence in Canada.

• PsO trials are now more rigorous compared with earlier evidence, using more stringent 
primary end points and more efficacious comparators in head-to-head trials; the old-
generation biologics have not been held to this new standard.

• All old-generation biologics are now beyond their loss of exclusivity (LoE), yet biosimilar 
versions have had limited uptake and their delayed launches in Canada have spanned 
multiple years, suggesting a significant opportunity cost paid for these drugs after 
LoE. Moreover, new-generation biologics were launched in the era of the pan-Canadian 
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Pharmaceutical Alliance (pCPA), meaning they likely have confidential pricing 
agreements in place.

How Did We Study Biologics for PsO?
• This report combined key insights from several related CADTH reports: an Environmental 

Scan of the status (e.g., regulatory, exclusivity) of biologics, critical appraisals of systematic 
reviews and network meta-analyses (NMAs), a drug utilization analysis, expenditures since 
LoE, and the cost impact of a proposed policy change.

What Did We Find?
• Efficacy: NMAs have consistently demonstrated greater efficacy with the new-generation 

biologics relative to the old-generation biologics. Direct evidence informing these NMAs 
included head-to-head trials comparing anti–IL-17 and anti–IL-23 biologics to anti-TNF and 
anti–IL-12/23 drugs.

 ঐ Modern trials have more stringent primary outcomes in terms of Psoriasis Area and 
Severity Index (PASI) response rates, using higher thresholds (PASI 90 or 100) relative 
to older trials (PASI 75). PASI 90 is also associated with improved patient quality of 
life compared to PASI 75 and has become the standard in measuring therapeutic 
efficacy in PsO.

• Costs: New-generation biologics are less costly compared to the most utilized old-
generation biologic (ustekinumab) on an average per patient basis at list price for patients 
with PsO newly initiating therapy. Assuming no pricing agreements are in place with the 
old-generation drugs, the new-generation biologics are also likely to be less costly from a 
net price perspective (after discounts) given their Letters of Intent with the pCPA.

• Utilization: Despite access to newer and more efficacious treatment options, physicians 
continue to prescribe old-generation drugs to patients newly initiating a biologic for PsO 
(25% of patients in 2020).

• Exclusivity: Although launched several years after their eligibility, biosimilars are now 
available for most old-generation biologics, except for ustekinumab and certolizumab 
pegol. Public payers have spent $28 million (at list price) on biologics initiated for PsO 
beyond their LoE from 2016 to 2020 ($600 million for biologics initiated for any indication), 
and that figure is likely much higher today. Notably, some IL-17 biologics will lose data 
protection within the next 2 years, which will further increase this opportunity cost.

• Impact: If patients initiating a biologic for PsO were prescribed new-generation biologics 
instead of old-generation drugs, this would likely result in better patient outcomes and 
system savings or neutrality (assuming no pricing agreements with the old-generation 
drugs) versus the status quo.

What Does This Mean?
• In light of these findings, if the old-generation biologics were launched in today’s market, 

it is likely that they would not be viewed favourably by payers; therefore, it is prudent that 
decision-makers review their place in therapy.

 ঐ The policy recommendation is to assess the clinical and economic value of 
old-generation biologics in the context of current evidence standards in PsO. The 
promotion of new-generation biologics should be considered by payers to support the 
appropriate use of biologics in PsO.
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• Furthermore, with the delayed launch of biosimilars in Canada, there is even more reason 
to review biologics at or beyond exclusivity given their significant expenditures and 
impending LoE of the new-generation molecules.

Background

Plaque Psoriasis
PsO is a chronic, immune-mediated skin condition characterized by red, scaly, raised patches 
that frequently produce itching, pain, and lowered quality of life.1,2 PsO is a multisystemic 
disease that is associated with serious comorbidities.3 PsO is common in Canada; 2.5% 
of adults in Ontario are diagnosed with PsO. Estimates also show that its prevalence has 
been steadily increasing over the past decade due to a combination of an aging population, 
population growth, and increasing life expectancy.4 The economic burden of moderate to 
severe PsO in Canada has been estimated to be $1.7 billion (95% confidence interval, $0.8 
billion to $2.6 billion) annually, with 43% of this cost attributed to productivity loss.5

Treatments
There are many treatment options for PsO, including topical medications, phototherapy, and 
systemic medications. Choice of treatment involves consideration of many patient-centric 
factors, including disease severity, presence of comorbidities, response to prior therapies, 
and patient treatment goals. Patients who are unresponsive to topical medications and 
phototherapy, or who cannot access phototherapy, are offered systemic therapies, including 
conventional immunosuppressives and biologics. Biologics include monoclonal antibodies 
and fusion proteins that are derived from living systems and are among the highest and 
fastest-growing drug expenditures for public drug plans.6 The first class of biologics approved 
for PsO were TNF-alpha inhibitors (i.e., adalimumab, etanercept, and infliximab) and an 
IL-12/23 inhibitor (i.e., ustekinumab).7 Several other biologics, known as “new-generation 
biologics,” have since been developed, and include anti–IL-17 drugs (e.g., secukinumab, 
ixekizumab, brodalumab, bimekizumab) and anti–IL-23 drugs (e.g., risankizumab, 
tildrakizumab, guselkumab).8 CADTH has previously reviewed and recommended the 
new-generation biologics secukinumab (2014),9 ixekizumab (2016),10 brodalumab (2018),11 
guselkumab (2018),12 risankizumab (2019),13 tildrakizumab (2021),14 and bimekizumab 
(2022)15 for the treatment of moderate to severe PsO.

Old- and New-Generation Biologics
Biologics for PsO can be classified according to their Health Canada Notice of Compliance 
(NOC) and mechanism of action. The old-generation molecules, including anti-TNF and 
anti–IL-12/23 biologics, have a first NOC before 2010 and the new-generation drugs, including 
the IL-17 and IL-23 inhibitors, have a first NOC in 2015 or later.

Although their applicability to the Canadian context is uncertain, multiple health economic 
evaluations conducted in other countries have evaluated the cost-effectiveness of new-
generation versus old-generation biologics.16 Studies conducted in Germany and Japan 
found that secukinumab was cost-effective relative to ustekinumab, adalimumab, infliximab, 
and etanercept.17-19 Another study conducted in Italy showed that both ixekizumab and 
secukinumab resulted in the lowest cost per PASI responder relative to adalimumab, 



CADTH Health Technology Review Formulary Management of Biologics in Plaque Psoriasis 9

etanercept, and ustekinumab.20 In addition, studies conducted in the US also determined that 
IL-17 biologics (i.e., brodalumab, ixekizumab, and secukinumab) were cost-effective strategies 
for patients with PsO.16,21-23

Loss of Exclusivity and Biosimilar Availability
Exclusivity status is a function of patent and data protection. In Canada, patent protection 
is a 20-year period offered to innovative drugs from the date of filing that can be applied in 
various manners (e.g., chemical, change in use).24 Data protection regulations in Canada are 
governed by the Food and Drug Regulations published in 2006.25,26 These regulations provide 
data protection for an 8-year term with a possibility of adding 6 more months for submissions 
that include pediatric studies. During this time, only the owner or generator of preclinical and 
clinical trial data can use these data to obtain marketing authorization for drugs, preventing a 
second-entry manufacturer from filing a submission for a copy of that innovative drug. Data 
protection begins from the time of issuance of a Health Canada NOC and when the drug is 
added to Health Canada’s Register of Innovative Drugs.25,26 Data protection for biologics is 
longer in the US than it is in Canada; in the US, it is 12 years from approval.27

Biosimilar competition has not reduced expenditures to the degree that policy-makers 
had hoped for;28 therefore, there may be a significant opportunity cost paid by society 
for originator biologics after LoE because the resources spent on these drugs could be 
reallocated to other health care priorities.29 Delays in biosimilar launches, which can span 
multiple years, are likely the result of, but not limited to, agreements between the originator 
and biosimilar manufacturers.30,31 In addition, because the US market presents the largest 
opportunity for biosimilar developers,32 global development timelines for biosimilars may be 
based around US exclusivity timelines, which could explain the delays that occur for biosimilar 
launches in Canada.

Canada is not the only market to experience delays in the marketing of biosimilars.33-35 Prior 
investigations have demonstrated the financial effect that biologics have had on health care 
systems. In an analysis of Australian Medicare expenditure data for biologics from 2015 to 
2016, the authors estimated that AU$367 million would have been saved if biosimilars were 
available and listed, and the authors advocated for the reduction of monopoly protection 
length because this would save payers hundreds of millions of dollars per year.29 A study 
conducted in Slovakia found that €35 million to €50 million per year could have been saved 
if biosimilars with European Medicines Agency marketing authorization had been on the 
country’s reimbursement list at the time of the analysis in 2018.34 Dickson et al. performed 
an analysis on US Medicare spending and estimated the cost savings between 2015 and 
2019 would have been US$1.6 billion if biologics and biosimilars were subjected to the same 
Medicare reimbursement framework as brand name and generic drugs.36 Finally, Lee et al. 
calculated the cost of the delayed entry of the adalimumab biosimilars in the US between 
2016 and 2019 (the biosimilars could not be marketed due to patent dispute settlements) and 
found that US$2.2 billion would have been saved with timely biosimilar availability.33 These 
studies demonstrate the substantial costs associated with originator biologics and how 
policy decisions (e.g., biosimilar substitution) can save health care dollars that could instead 
be used to fund other drugs and improve patient access to treatment. As such, spending on 
old-generation biologics may hinder the reimbursement of new-generation biologics.
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Policy Issue
The prevalence of PsO in Canada is increasing; therefore, the use of and spending on PsO 
biologics will also continue to rise. A patient’s access to biologics for the treatment of PsO is 
dependent on meeting drug plan eligibility and coverage criteria. In addition, before the pCPA, 
there was no formal process by which federal, provincial, and territorial drug plans could 
discuss harmonized coverage criteria when listing new drugs on public formularies. Because 
treatment paradigms change over time with the availability of new therapies and evidence, 
so can coverage criteria and policy decisions. New evidence has emerged related to the 
use of new- versus old-generation biologics in PsO demonstrating greater efficacy with the 
new-generation molecules; moreover, new-generation biologics were launched in the era of 
the pCPA, meaning these drugs are likely to have confidential pricing agreements with payers. 
Given the significant expenditures on biologics and changing dynamics regarding LoE and 
the entry of new-generation biologics in the market, there was a need to assess the place in 
therapy of biologics used to treat adults with moderate to severe PsO.

Formulary management strategies across drug plans can also facilitate national 
harmonization and can help ensure that all people in Canada have the same access to and 
can receive drugs for PsO, while also limiting the financial impact costly biologics have on 
health care spending and encouraging their appropriate use.

Purpose of This Report
This report sought to combine insights from several related CADTH reports to provide 
evidence for federal, provincial, and territorial payers to foster discussions on the 
reimbursement of biologics for PsO.

Methods

Research Questions
This report aimed to summarize insights for the following questions:

1. What are the regulatory, exclusivity, CADTH review, and reimbursement statuses of 
biologics indicated for PsO?

2. What is the clinical efficacy of new-generation biologics compared to old-generation 
biologics in patients with PsO?

3. What are the utilization patterns of old- versus new-generation biologics 
indicated for PsO?

4. What are the gross expenditures on old-generation originator biologics indicated for 
PsO since LoE?

5. What is the estimated 1-year cost impact to Canadian public drug plans of implementing 
a biologic tiering policy for PsO?
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Report Selection
This report provides a summary of insights extracted from previously completed CADTH 
reports. These reports aimed to answer the research questions within 5 domains: an 
Environmental Scan of the regulatory, exclusivity, CADTH review, and reimbursement statuses; 
critical appraisals of systematic reviews and NMAs; a technology review to assess utilization 
and gross expenditures since originator LoE; and a cost analysis to estimate the 1-year 
impact of implementing a biologic tiering policy.

Within these domains, CADTH has previously published 3 reports (links to reports are in 
Table 1) and 1 report was completed as an internal CADTH report.

Table 1: Summary of CADTH Reports Referenced in This Report

Domain Research question
CADTH report 

type
Year 

completed Report title and link

Regulatory, exclusivity, 
CADTH review, and 
reimbursement status

 1�  What are the regulatory, exclusivity, 
CADTH review, and reimbursement 
statuses of biologics indicated for 
PsO?

Environmental 
Scan

2021 Biologics in Plaque 
Psoriasis24

Critical appraisals of 
systematic reviews and 
network meta-analyses

 2.  What is the clinical efficacy of new-
generation biologics compared to 
old-generation biologics in patients 
with PsO?

Rapid Review: 
Summary and 
Critical Appraisal

2021 Newer Biologics for the 
Treatment of Plaque 
Psoriasis37

Utilization  3�  What are the utilization patterns of 
old- vs� new-generation biologics 
indicated for PsO?

Technology 
Review: 
Utilization Study

2022 Utilization of Old- Versus 
New-Generation 
Biologics for Public 
and Private Insurers in 
Canada38Gross expenditures 

since LoE
 4�  What are the gross expenditures on 

old-generation originator biologics 
indicated for PsO since LoE?

Cost impact of a 
proposed policy change

 5�  What is the estimated 1-year cost 
impact to Canadian public drug 
plans of implementing a biologic 
tiering policy for PsO?

Cost analysis 2022 Appendix 1

LoE = loss of exclusivity; PsO = plaque psoriasis.

Consultations
The findings from this report and individual reports were shared with members of the CADTH 
Pharmaceutical Advisory Committee Formulary Working Group for Health Technology 
Assessments (FWG-HTA), which includes representatives from federal, provincial, and 
territorial health ministries and related health organizations. The information related to the 
Environmental Scan,24 Rapid Review,37 and utilization analysis38 are up-to-date as of November 
2021, September 2021, and June 2022, respectively.

https://www.cadth.ca/biologics-plaque-psoriasis
https://www.cadth.ca/biologics-plaque-psoriasis
https://www.cadth.ca/newer-biologics-treatment-plaque-psoriasis-0
https://www.cadth.ca/newer-biologics-treatment-plaque-psoriasis-0
https://www.cadth.ca/newer-biologics-treatment-plaque-psoriasis-0
https://www.cadth.ca/utilization-old-versus-new-generation-biologics-public-and-private-insurers-canada
https://www.cadth.ca/utilization-old-versus-new-generation-biologics-public-and-private-insurers-canada
https://www.cadth.ca/utilization-old-versus-new-generation-biologics-public-and-private-insurers-canada
https://www.cadth.ca/utilization-old-versus-new-generation-biologics-public-and-private-insurers-canada
https://www.cadth.ca/utilization-old-versus-new-generation-biologics-public-and-private-insurers-canada
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Findings

Status of Biologics Indicated for PsO in Canada
At the time of the completion of the Environmental Scan (November 2021), Health Canada 
had approved 11 biologics for the treatment of moderate to severe PsO in adults.24 Five 
of these drugs are old-generation biologics (adalimumab, certolizumab pegol, etanercept, 
infliximab, and ustekinumab) and the remaining 6 drugs (brodalumab, guselkumab, 
ixekizumab, risankizumab, tildrakizumab, and secukinumab) are new-generation biologics. 
The CADTH Canadian Drug Expert Committee (CDEC) reviewed 3 of the old-generation 
biologics (adalimumab, certolizumab pegol, and ustekinumab) and all the new-generation 
biologics. All drugs that have been reviewed by CDEC received a similar recommendation, 
which was to list and reimburse the drug but with clinical criteria and conditions. Since the 
completion of the Environmental Scan, 1 other biologic — bimekizumab (an IL-17 inhibitor) 
— received Health Canada approval for PsO in February 2022. CDEC also recommended that 
bimekizumab be reimbursed with clinical criteria and conditions.15,39 Given its mechanism of 
action and NOC date, bimekizumab is considered a new-generation biologic.

All old-generation biologics have expired exclusivity status (defined here as expiry of data 
protection, expiry of patent protection, or regulatory approval of a biosimilar version); however, 
biosimilar versions of etanercept and adalimumab were launched several years after their 
eligibility (approximately 3 years for adalimumab and approximately 4 years for etanercept) 
and 2 other old-generation molecules (i.e., ustekinumab and certolizumab pegol) do not 
currently have a biosimilar on the Canadian market. All new-generation biologics currently 
have active exclusivity status.

Most of the old-generation biologics, except certolizumab pegol, predated the pCPA, 
whereas all new-generation biologics included in the Environmental Scan have undergone 
pCPA negotiations (bimekizumab was under consideration for negotiation as of August 24, 
2022), implying disparate product listing agreements (PLAs) across public drug plans for 
the old-generation biologics. At the time of the Environmental Scan, certolizumab pegol, 
guselkumab, and tildrakizumab were the only biologics that were not listed on any public 
formularies; however, tildrakizumab had yet to begin pCPA negotiations at that time. Since the 
completion of the Environmental Scan, the pCPA negotiation for tildrakizumab concluded with 
a letter of intent in December 2021. Across public drug plans, the listing status of biologics 
fell under a restricted benefit (Appendix 2), but differed in terms of active (e.g., review through 
special authorization forms) versus passive (e.g., Limited Use codes in Ontario). In addition, 3 
public drug plans (Alberta, Correctional Services of Canada, and Manitoba) currently employ 
a 2-tiered formulary, which requires a trial of a new-generation biologic or biosimilar before 
access to an old-generation originator biologic.

Clinical Efficacy of Old- Versus New-Generation Biologics for PsO
Eight systematic reviews with NMAs, with an extensive overlap of primary trials, were 
identified that compared new- and old-generation biologics in patients with moderate to 
severe PsO.37 All NMAs demonstrated greater efficacy with the new-generation biologics 
brodalumab, ixekizumab, risankizumab, and secukinumab compared to the old-generation 
biologics adalimumab, etanercept, and ustekinumab in terms of 90% or 100% skin 
clearance on the PASI (Appendix 3). Additionally, the risk of side effects was similar between 
these therapies.
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Direct evidence informing these NMAs included head-to-head trials comparing anti–IL-17 and 
anti–IL-23 biologics versus etanercept, adalimumab, and ustekinumab. In addition, there has 
been a trend toward more stringent primary outcomes in PsO trials over time in terms of PASI 
response rates, with more modern trials using higher thresholds (i.e., PASI 90 or 100) relative 
to older trials that used PASI 75. PASI 90 is also associated with improved patient quality of 
life compared to PASI 75 and has become the standard in measuring therapeutic efficacy 
in PsO.40,41

Utilization Patterns of Old- Versus New-Generation Biologics for PsO
Despite broad access to biologics, 25% of patients with PsO who initiated biologic therapy in 
2020 were prescribed an old-generation biologic across all public drug plans (Figure 1).38 The 
most frequently prescribed old-generation biologic was ustekinumab (9.6% market share), 
which was also associated with the highest cost of utilization per claimant (based on list 
prices) across all biologics at $16,047 per year (Figure 2). Originators secukinumab ($15,229) 
and etanercept ($14,862) had the second and third highest cost per claimant, respectively.38 
In addition, jurisdictions with a biologic tiering policy (i.e., Alberta and Manitoba) exhibited the 
highest number of prescriptions of new-generation biologics in 2020; these drugs had a 100% 
and 90.7% market share in Manitoba and Alberta, respectively (Figure 1).

Figure 1: Market Share of Old- Versus New-Generation Biologics Among New Claimants With PsO 
Across Public Drug Plans in Canada by Jurisdiction (2018 to 2020) 

PsO = plaque psoriasis.
Note: Solid blue bars = new-generation biologics; red striped bars = old-generation biologics.
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Expenditures on Old-Generation Originator Biologics Indicated for 
PsO Since LoE
For old-generation originator biologics indicated for PsO that lost exclusivity between 2016 
and 2020, it is estimated that Canadian public drug plans spent more than $3 billion on all 
claims ($600 million among those who newly initiated treatment) for these drugs across all 
indications (Figure 3).38 Originator infliximab had the greatest share of this spending (40.4%), 
followed by adalimumab (30.6%), etanercept (18.1%), ustekinumab (8.4%), and certolizumab 
pegol (2.5%).

For patients with PsO, public drug plan expenditures on old-generation originator biologics 
since LoE between 2016 and 2020 was estimated to be $124 million nationally (ranging from 
$74 million to $516 million across sensitivity analyses) among all biologic drug claimants 
(i.e., new biologic starts and existing biologic users) and $28 million nationally (ranging from 
$18 million to $116 million across sensitivity analyses) among new biologic starts only. The 
old-generation biologic with the greatest share of this spending was ustekinumab (49.0% 
among all biologic drug claimants and 71.4% among new biologic starts).

Figure 2: National Average Annual Cost of Utilization Per Claimant for PsO Biologics Among New 
Claimants With PsO Across Public Drug Plans in Canada (2020) 

PsO = plaque psoriasis.
Notes: Solid blue bars = new-generation biologics; red striped bars = old-generation biologics.
Costs do not reflect product listing agreements between drug plans and manufacturers. There were no claims for the infliximab originator among new claimants with PsO 
in 2020�
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Figure 3: Cumulative Public Drug Plan Expenditures on All Claims for Old-Generation Originator 
Biologics Indicated for PsO Since Loss of Exclusivity (2016 to 2020)

PsO = plaque psoriasis.
Note: For each molecule, expenditures accumulated in the year when exclusivity was lost. Costs do not reflect PLAs between drug plans and manufacturers.

Estimated Cost Impact of Implementing a Biologic Tiering Policy for 
PsO in Canada
A costs analysis was conducted to estimate the 1-year cost impact to Canadian public drug 
plans (excluding Quebec) of implementing a policy whereby new biologic drug claimants 
with PsO initiated biologic treatment only with a new-generation biologic (Appendix 1). 
The inputs for this analysis were based on the previously described utilization analysis.38 
In this alternative scenario, the 25% of new biologic drug claimants with PsO who were 
prescribed an old-generation biologic in 2020 received a new-generation biologic instead. 
Several assumptions were made for this analysis, including assumptions around drug prices 
because actual costs paid by drug plans are uncertain due to confidential PLAs between the 
drug plans and manufacturers. The base-case analysis assumed that the new-generation 
biologic received would be priced the same as the least costly new-generation biologic 
reported in 2020 ($8,303 annually per new biologic drug claimant). A scenario analysis was 
also conducted assuming that the average annual cost per new drug claimant for the least 
costly new-generation biologic would be equivalent to the least costly biosimilar regimen, 
etanercept ($6,700).

From the pan-Canadian perspective (excluding Quebec), it was estimated that the alternative 
scenario would produce first-year cost savings ranging from $543,161 (a 6.7% decrease 
in spending) in the base-case analysis to $788,420 (a 9.7% decrease in spending) in the 
scenario analysis. The projected absolute savings were highest in British Columbia and 
Ontario; the 2020 market shares for old-generation biologics in these jurisdictions were 30% 
in British Columbia and 26% in Ontario. Alberta and Manitoba demonstrated a negligible or no 
change in first-year cost savings in this analysis; however, this was expected because these 
jurisdictions have already implemented a biologic tiering policy.
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The limitations of this analysis are described further in Appendix 1. Of note, the use of old-
generation biologics is more frequent among existing claimants compared to new biologic 
drug claimants with PsO (65% of existing biologic drug claimants with PsO versus 25% of new 
claimants are using old-generation biologics). Furthermore, the number of existing biologic 
drug claimants with PsO is estimated to be more than 4 times the number of new biologic 
drug claimants with PsO.38 Considering these factors, it is reasonable to assume that if a 
biologic tiering policy is implemented for both biologic-experienced (i.e., patients using an 
old-generation biologic would be switched to a new-generation biologic) and biologic-naive 
patients, substantially more cost savings would be realized if relative price differences in 
the current analysis reflected PLAs. However, implementing a tiering policy for biologic-
experienced patients would be challenging in real-world clinical practice because there would 
be issues about patient and provider autonomy and tiering for biologic-naive patients may be 
the only realistic scenario. Because only data from 2020 were included, there is uncertainty 
about the impact of the entry of the adalimumab biosimilar, so it was not considered in this 
analysis. Additionally, this analysis was limited to a 1-year time horizon and assumed a closed 
cohort (i.e., the size of the patient population remains the same over the analytical time 
horizon). To conduct a more comprehensive assessment of a biologic tiering policy, a longer 
time horizon may be required to capture the effect of adopting such a policy to allow for 
budgetary planning purposes. In such an analysis, it is hypothesized that cost savings would 
accumulate year-over-year and additional savings would be realized if the yearly incidence of 
new biologic drug claimants with PsO increases over time.

Implications for Policy-Making
For the majority of the old-generation biologics, biosimilar versions were launched several 
years after their eligibility or are not currently available on the Canadian market. In addition, 
most of the old-generation biologics predated pCPA, implying disparate PLAs across drug 
plans for these medications; the new-generation biologics all currently have active exclusivity 
status and have all undergone pCPA negotiations. Clinical trial evidence has consistently 
demonstrated greater efficacy with the new-generation biologics relative to the old-generation 
biologics, with no difference in the risk of side effects.

Despite access to new-generation biologics, there is still significant use of old-generation 
biologics in Canada in patients with PsO who are newly initiating a biologic, although 
jurisdictions with a biologic tiering policy demonstrate the greatest use of new-generation 
biologics (> 90% market share in 2020). In addition, the annual cost (based on list prices) 
per patient tends to be higher for the old-generation originator biologics; it is estimated that 
Canadian public drug plans spent more than $3 billion from 2016 to 2020 on old-generation 
originator biologics indicated for PsO after LoE.

Old-generation biologics appear to be less efficacious and more costly than new-generation 
biologics. If the old-generation biologics were launched in today’s market, it is unlikely they 
would be viewed favourably by payers; therefore, decision-makers need to review their 
place in therapy.
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Appendix 1: Cost Analysis — Methods and Results
Note that this appendix has not been copy-edited.

Research Question
What is the estimated 1-year cost impact to Canadian public drug plans of implementing a policy whereby biologic-naive patients with 
plaque psoriasis (PsO) begin biologic treatment with a new-generation biologic?

Economic Analysis
All calculations were done using an Excel-based tool developed for this project. This tool has the flexibility to explore various scenarios 
and to report the estimates of the cost impact disaggregated by jurisdictions.

Patient Population
The population considered within this analysis consists of new biologic drug claimants with PsO. Specifically, the population included 
patients with PsO who are biologic-naive during the analyzed time period. The population size was identified from an existing drug 
utilization analysis that used a drug marker algorithm to selectively identify the patients who are receiving biologic treatment for PsO 
from the National Prescription Drug Utilization Information System (NPDUIS) database.38 A closed cohort was considered (i.e., no new 
claimants were added to the patient cohort and mortality was assumed to be negligible during the analyzed time period).

Scenarios Evaluated
The current scenario reflected the existing situation in which new biologic drug claimants with PsO may be prescribed either an 
old- or new-generation biologic, with utilization based on observed clinical practice in 2020.38 Old-generation biologics for PsO 
included etanercept, infliximab, adalimumab, and ustekinumab. New-generation biologics for PsO included brodalumab, ixekizumab, 
risankizumab and secukinumab. The alternative scenario reflected a hypothetical situation whereby the same cohort of patients would 
have instead initiated biologic treatment with new-generation biologics only, largely reflecting what would be expected if a biologic 
tiering policy was to be introduced.

Time Horizon
The time horizon of the analysis was 1 year (2020).

Perspective
The perspective of this analysis was from the Canadian publicly funded drug plan, excluding Quebec and federal drug plans. Therefore, 
only drug costs covered by public drug plans were captured. Broader health care system costs, costs to individuals (i.e., out-of-pocket 
costs), and costs to private payers were not included within this analysis.

The analysis was performed at the provincial-level, with Atlantic provinces pooled (i.e., New Brunswick, Nova Scotia, Prince Edward 
Island, and Newfoundland and Labrador) to align with how results are presented in the utilization report.38 Pan-Canadian results are 
also reported and were obtained by summing up the results of individual jurisdictions.

Analytic Framework Description
An applied, policy-oriented, cost-calculator was created to calculate the cost impact between the current and alternative scenario. The 
total costs of the current and alternative scenarios were compared to estimate the cost impact resulting from the use of only new-
generation biologics among patients with PsO who are biologic-naive in 2020 (Figure 4).

As noted previously, the current scenario was taken from an existing utilization report that reported the national average annual costs of 
biologics amongst new biologic drug claimants with PsO. Patient volumes (e.g., number of new claimants with PsO by type of biologic), 
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disaggregated by provincial public drug plans, were used to inform the size of the patient population. Details on the parameterization of 
the current scenario and relevant assumptions can be found within the utilization report.38

The alternative scenario represented the implementation of a policy whereby the identified patient population (i.e., patients with PsO 
who are biologic-naive in 2020) begin biologic treatment with new-generation biologics only. Overall, 25% of new biologic drug claimant 
received an old-generation biologic in 2020. In the alternative scenario, although any new-generation biologic could be initiated, it was 
assumed that the new-generation biologic received would be priced the same as the least costly new-generation biologic reported in 
2020 (Table 2; i.e., brodalumab). The market share of ixekizumab, risankizumab and secukinumab did not otherwise change between 
the current and alternative scenarios, and this assumption was considered valid based on CADTH obtained clinical expert feedback.

It was also assumed that the infliximab originator and etanercept originator would have no market share in both the current and 
alternative scenarios. This assumption was considered appropriate based on the volume data reported in the utilization report. There 
were no reported claims for infliximab originator while the proportion of claims for etanercept originator was nearly zero amongst new 
biologic drug claimants with PsO in 2020 across all jurisdictions.

As the number of new biologic drug claimants was assumed to be static, no additional forecasting on the size of the patient population 
was undertaken. In both scenarios, the costs for each biologic were multiplied by its patient volume (i.e., number of new biologic drug 
claimants associated or expected with that biologic). These costs were summed across biologics to inform the total scenario costs.

Inputs
The national average annual cost per new biologic drug claimant with PsO was calculated by dividing the total drug expenditures by 
the total number of new drug claimants with PsO nationally for each biologic in 2020. These cost estimates incorporated drug cost, 
associated professional fees and markup, if applicable. NPDUIS costing is based on real-world utilization and, as such, incorporates 
treatment aspects, such as adherence and time on treatment, to estimate the total drug expenditure.

While the utilization report only presented patient volumes at a national level, the number of new biologic drug claimants by type of 
biologic at a jurisdictional level was available from the data extracted from the NPDUIS database. These data were used to inform the 
cost analysis.

The inputs used in this analysis are presented in Table 1 and Table 2.

Table 4 summarizes the key assumptions informing the base-case cost analysis.

Scenario Analyses
The analyses are based on publicly available prices for all comparators. The actual price of drugs paid by public drug plans is uncertain 
due to PLAs between the drug plans and manufacturers. New-generation biologics have all gone through negotiations at the pan-
Canadian Pharmaceutical Alliance (pCPA), while old-generation biologics may have confidential listing agreements with individual 
provincial drug plans. While the base-case analysis assumed that patients who were prescribed an old-generation biologic in the 
current scenario would initiate treatment with the least costly new-generation biologic in the alternative scenario, a scenario analysis 
was conducted assuming that the national average annual cost per claimant for the least costly new-generation biologic would be 
equivalent to the least costly biosimilar regimen, etanercept (i.e., $6,700).



CADTH Health Technology Review Formulary Management of Biologics in Plaque Psoriasis 22

Figure 4: Analytic Framework

PsO = plaque psoriasis.

Table 2: Inputs — Costs

Biologic National average annual cost per new biologic drug claimant ($)

Adalimumab $11,645

Ustekinumab $16,047

Etanercept (biosimilar) $6,700

Infliximab (biosimilar) $7,666

Ixekizumab $14,640

Risankizumab $13,957

Secukinumab $15,229
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Biologic National average annual cost per new biologic drug claimant ($)

Brodalumab $8,303

Source: The cost inputs were obtained from Figure 3 of the utilization report�38

Table 3: Inputs — Number of New Biologic Drug Claimants With PsO

Jurisdiction Number of patients

Total 599

By jurisdiction

Alberta 43

Atlantic Canada 23

British Columbia 233

Manitoba 6

Ontario 241

Saskatchewan 53

Source: National Prescription Drug Utilization Information System (NPDUIS) database�38

Table 4: Base-Case Assumptions

Parameter Assumption

Analytical time horizon A single calendar year (2020) was selected. As such, the analysis estimates the first year’s cost 
impact of a scenario in which new biologic drug claimants would first be prescribed a new-generation 
biologic�

This is a simplification of a scenario exploring the impact of introducing a biologic tiering policy. To 
comprehensively quantify the budget impact of a tiering policy, a longer time horizon may be required� 
Whereas the cost analysis currently explores the impact of the first tier (i.e., all patients on old-
generation biologics prescribed the cheapest new-generation biologic), an analysis adopting a longer 
time horizon would be able to capture the impact of the entire tiered structure introduced for PsO� A 
longer time horizon would also capture the cost impact of patients who may fail or become intolerant 
to their first or subsequent biologic treatments and require switching to the next drug tier.

Patient cohort Only new claimants were considered� The number of users in the cohort was assumed to be constant 
over the 1-year time horizon (i�e�, no new users were added to the cohort, and mortality was assumed 
to be negligible)� This assumption was considered reasonable given the short analytic time frame�

Perspective The public drug payer was considered� As such, any differences in costs from a broader health care 
system perspective were not considered�

If there are differences in the efficacy and safety of biologics that may impact health care resource 
utilization beyond drug programs, a broader perspective may be required�

Costs Publicly available, national average cost of utilization was included� It was assumed there are no 
negotiated prices or discounts between drug plan and manufacturers. This was a simplification of the 
analysis as actual prices paid by public drug plans are confidential.

Different prices may have been negotiated by jurisdictions, which will impact the estimated results� 
Given the uncertainty in costs, a scenario analysis was conducted assuming the national average 
annual cost of biologic treatment for those who would have had initiated treatment with a new-
generation biologic in the alternative scenario would be equal to the national average annual costs of 
the least costly biosimilar regimen (i�e�, etanercept)� This scenario analysis was considered to present 
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Parameter Assumption

the most optimistic results (i�e�, produces the biggest cost impact estimate) as it assumes a price 
discount is present upon the introduction of a policy on starting biologic-naive patients on new-
generation biologics that would apply to patients who would have otherwise been on an old-generation 
biologic or the least costly new-generation biologic (i�e�, brodalumab)�

Coverage No switch between public and private coverage was assumed. This permitted simplification of the 
analysis, which was considered reasonable given the analytical time horizon was only 1 year�

Policy implemented All jurisdictions have the same listing policy that new patients with PsO initiate therapy with a new-
generation biologic instead of an old-generation biologic. This is a simplification reflecting what would 
be expected if tiering was introduced (e.g., first tier would be a new-generation biologic).

Health impacts Not considered� The real-world impact of this assumption is unclear although there is direct 
comparative clinical trial evidence available that demonstrates new-generation biologics have 
improved efficacy compared to old-generation biologics.42-48

Treatment switch No treatment switch was assumed during the analytical time frame� This was considered a 
simplification of the analysis. It remains unclear how treatment switch may impact the cost analysis 
as it would depend on what subsequent biological treatment patients would receive�

Market share It was assumed that the etanercept and infliximab originators had no market share in the current and 
alternative scenario�

In the alternative scenario, the least costly new-generation biologics were assumed to capture all 
market share of old-generation biologics, such as adalimumab, etanercept and ustekinumab� The 
market share of new-generation biologics was assumed to otherwise remain unchanged between the 
current and alternative scenario� The market assumptions were informed by feedback received from 
the clinical expert consulted by CADTH for this analysis. This was a simplified assumption given it 
was not clear under the alternative scenario, which new-generation biologic patients would receive� 
A different mix of new-generation biologics in the alternative scenario would be expected to lead to a 
different cost estimate�

PsO = plaque psoriasis.

Results
The pan-Canadian and jurisdiction-level results are presented in Table 5. The first-year cost of treating patients with PsO who are 
biologic-naive was estimated to be $8,144,742 under the current scenario (i.e., the existing situation in which new biologic drug 
claimants with PsO may be prescribed with either old- or new-generation biologics). The first-year cost of treating this same cohort 
of patients in the alternative scenario (i.e., the implementation of a policy whereby new biologic drug claimants with PsO begin on 
new-generation biologics only) was $7,601,581. From the pan-Canadian perspective (excluding Quebec), the alternative scenario would 
produce cost savings of $543,161 (i.e., a 6.67% decrease) in the first year of implementation. For the Atlantic provinces combined, 
it was estimated that this new policy would result in a 10.72% decrease in first-year costs. The projected savings were also high in 
British Columbia and Ontario, with an estimated decrease in first-year costs by 8.07% and 7.06%, respectively. Alberta and Manitoba 
demonstrated a negligible or no change in first-year costs (a 0.58% and 0% decrease, respectively); however, this was expected as these 
jurisdictions have already implemented a biologic tiering policy.

Scenario Analyses
The analyses are based on publicly available prices for all old- and new-generation biologics. Based on publicly available cost data, 
this new policy under the alternative scenario would be expected to divert patients on less costly biosimilars to more expensive 
new-generation biologics. However, new-generation biologics have gone through negotiations at the pCPA, and the true confidentially 
negotiated prices may lead to additional cost savings. This uncertainty in costs was explored in a scenario analysis.

A scenario analysis was conducted that assumed a price discount is present upon the introduction of a policy on starting biologic-
naive patients on the least costly new-generation biologic (i.e., brodalumab). Assuming that the national average annual cost for 
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these patients would be equivalent to the least costly biosimilar regimen, etanercept, decreased estimated first-year drug plan costs 
by 9.72% (compared to 6.67% in the base-case analysis). Table 6 presents the pan-Canadian and jurisdiction-level results of this 
scenario analysis.

Table 5: Base-Case Analysis Results

Jurisdiction Current scenario Alternative scenario Incremental cost impact (%)

Costs ($)

Total 8,144,742 7,601,581 –543,161 (–6.67%)

By jurisdiction

Alberta 597,925 594,447 –3,478 (–0.58%)

Atlantic Canadaa 300,715 268,381 –32,334 (–10.72%)

British Columbia 3,207,894 2,949,170 –258,724 (–8.07%)

Manitoba 87,652 87,652 0 (0%)

Ontario 3,250,815 3,021,156 –229,659 (–7.06%)

Saskatchewan 699,741 680,775 –18,966 (–2.71%)
aAtlantic Canada includes the following jurisdictions: New Brunswick, Nova Scotia, Prince Edward Island, and Newfoundland and Labrador�
Note: Cost savings are reflected by the negative value.

Table 6: Scenario Analysis Results

Jurisdiction Current scenario Alternative scenario Incremental cost impact (%)

Costs ($)

Total 8,112,682 7,324,262 –788,420 (–9.72%)

By jurisdiction

Alberta 597,925 588,035 –9,890 (–1.65%)

Atlantic Canadaa 300,715 252,351 –48,364 (–16.08%)

British Columbia 3,207,894 2,836,960 –370,934 (–11.56%)

Manitoba 87,652 87,652 0 (0%)

Ontario 3,229,976 2,899,328 –330,648 (–10.24%)

Saskatchewan 688,520 659,936 –28,584 (–4.15%)
aAtlantic Canada includes the following jurisdictions: New Brunswick, Nova Scotia, Prince Edward Island, and Newfoundland and Labrador�
Note: Cost savings are reflected by the negative value.

Conclusions and Future Directions
CADTH estimated the first-year cost impact to Canadian public drug plans of a biologic tiering policy where new biologic drug 
claimants with PsO initiate biologic treatment with only new-generation biologics. Specifically, all patients who were prescribed an 
old-generation biologic were assumed to instead have started treatment on the least costly new-generation biologic in the alternative 
scenario. The impact of implementing this tiering policy was estimated to reduce first-year costs by approximately 7% across Canada, 
with largest cost savings seen in British Columbia and Ontario (i.e., savings of $258,724 [8% reduction] and $229,659 [7% reduction] 
respectively in the first year of a new claimant cohort). A limitation to this analysis was the fact that publicly available costs were used, 
which introduced uncertainty in the estimated cost impact. Should confidentially negotiated prices for new-generation biologics result 
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in lower annual treatment costs while the annual costs of old-generation products were to remain similar to the values used in this 
analysis, additional cost savings may be realized as seen in the scenario analysis conducted.

Although it was outside of the scope of the current cost analysis to explore the potential impact of switching biologics in a population 
of existing biologic drug claimants with PsO, the use of old-generation biologics is higher among existing claimants compared to new 
biologic drug claimants with PsO (65% of existing claimants with PsO, as opposed to 25% of new claimants, are using old-generation 
biologics). Furthermore, the number of existing claimants with PsO is more than 4 times more than the number of new claimants with 
PsO.38 If a tiering policy is implemented for both biologic-experienced (i.e., patients using an old-generation biologic would be switched 
to a new-generation biologic) and biologic-naive patients, additional cost savings would be realized if relative price differences in the 
current analysis reflected PLAs.

Given the analysis was restricted to the year of 2020, the introduction of an adalimumab biosimilar and its impact on the average cost 
per new biologic drug claimant for adalimumab and estimated cost savings have not been captured in this analysis. This analysis was 
limited to a 1-year time horizon to illustrate the potential first-year cost savings associated with a hypothetical biologic tiering policy 
based on new biologic drug claimants with PsO initiating treatment with only new-generation biologics. The 1-year time horizon was 
selected as a simplification. As such, the analysis was able to assume a closed cohort (i.e., the size of the patient population remains 
the same over the analytical time horizon) and it was assumed that no patients would discontinue and switch from their biologic 
treatment over the 1-year period; it is likely that there would indeed be a proportion of these patients who discontinued or switched 
treatment within this time frame. Additionally, the first year cost of biologic treatment exceeds that of subsequent years because 
of the more frequent dosing during the induction phase and maintenance phase dosing would need to be considered in an analysis 
conducted over a longer time horizon. Furthermore, patients with PsO were identified by a drug marker algorithm in the utilization 
analysis report;38 therefore, estimates of the population size may be higher or lower actual prevalence estimates in each jurisdiction 
were employed instead. To conduct a more comprehensive assessment of a tiering drug policy, a longer time horizon may be required 
to capture the impact of adopting such a policy to allow for budgetary planning purposes. In such an analysis, it is hypothesized that 
cost savings would accumulate year-over-year and additional savings would be realized if the yearly incidence of new biologic drug 
claimants with PsO increases over time.
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Appendix 2: Listing Status of Biologics for PsO Across Public Drug Plans

Table 7: Listing Status of Biologics for PsO Across Public Drug Plans 

Generic name Brand name AB BC SK MB ON NB NS NL PE YT NIHBa VACb CSC CAF

Adalimumab Humira NAB NAB EDS EDS LU NAB ESD SA SA EDS LU/PA SA Tier 2 SA

Amgevita 
(biosimilar)

SA LCD/SA EDS EDS LU SA NAB SA NAB EDS LU/PA SA CM NAB

Hadlima 
(biosimilar)

SA LCD/SA EDS EDS LU SA NAB SA NAB NAB LU/PA SA CM NAB

Hulio 
(biosimilar)

SA LCD/SA EDS EDS LU SA NAB SA NAB EDS LU/PA SA CM NAB

Hyrimoz 
(biosimilar)

SA LCD/SA EDS EDS LU SA NAB SA NAB NAB LU/PA SA CM NAB

Idacio 
(biosimilar)

SA LCD/SA EDS EDS LU SA NAB SA NAB NAB LU/PA SA CM NAB

Certolizumab Cimzia NAB

Etanercept Enbrel NAB NAB EDS Tier 2 LU NAB ESD NAB SA EDS NAB SA NAB SA

Brenzys 
(biosimilar)

SA LCD/SA EDS EDS LU SA NAB SA NAB EDS NAB SA CM SA

Erelzi 
(biosimilar)

SA LCD/SA EDS EDS LU SA NAB SA NAB EDS LU/PA SA CM SA

Infliximab Remicade NAB NAB EDS Tier 2 NAB NAB ESD SA SA EDS LU/PA SA NAB SA

Inlfectra 
(biosimilar)

SA LCD/SA EDS EDS LU SA ESD SA SA EDS LU/PA SA CM SA

Renflexis 
(biosimilar)

SA LCD/SA EDS EDS LU SA ESD SA SA NAB LU/PA SA CM SA

Avsola 
(biosimilar)

SA LCD/SA EDS EDS LU SA NAB SA NAB NAB LU/PA SA NAB NAB
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Generic name Brand name AB BC SK MB ON NB NS NL PE YT NIHBa VACb CSC CAF

Ustekinumab Stelara Tier 2 LCD/SA EDS Tier 2 LU SA ESD SA SA EDS LU/PA SA Tier 2 SA

Guselkumab Tremfya NAB

Risankizumab Skyrizi SA LCD/SA EDS EDS LU SA ESD SA SA EDS LU/PA SA NAB NAB

Tildrakizumab Ilumya SA NAB EDS EDS LU SA ESD NAB NAB NAB NAB SA NAB NAB

Brodalumab Siliq NAB NAB EDS EDS LU SA ESD SA SA NAB LU/PA SA NAB SA

Ixekizumab Taltz SA LCD/SA EDS EDS LU SA ESD SA SA NAB LU/PA SA NAB SA

Secukinumab Cosentyx SA LCD/SA EDS EDS LU SA ESD SA SA EDS LU/PA SA NAB SA

AB = Alberta; BC = British Columbia; CAF = Canadian Armed Forces; CM = Criteria Medicine; CSC = Correctional Services Canada; EDS = Exception Drug Status; ESD = Exception Status Drug; LU = Limited Use; MB = Manitoba; 
NAB = not a benefit; NB = New Brunswick; NIHB = Non-Insured Health Benefits; NL = Newfoundland and Labrador; NS = Nova Scotia; ON = Ontario; PA = Prior Approval; PE = Prince Edward Island; SA = Special Authorization; SK = 
Saskatchewan; UR = under review; VAC = Veterans Affairs Canada; YT = Yukon.
Notes: Tier 2 refers to reimbursement only after tier 1 drugs have been trialled� Shaded cells indicated drugs that are not listed�
This table has not been copy-edited�
aAlso applicable to Nunavut and the Northwest Territories�49,50

bInformation is based on a personal communication with the jurisdictional representative (Anne Bastarache: personal communication, July 2021)�
Sources: Listing statuses were captured from payer formulary websites�49-69
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Appendix 3: Main Study Findings From the NMAs
Note that this appendix has not been copy-edited.

Table 8: Summary of PASI 90 Results

Comparison Study citation Treatment response

Short-term treatment (up to 16 or 24 weeks)

Secukinumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 2.46 (95% CrI = 1.91 to 3.13)

Sbidian et al� (2021)71 Indirect evidence from NMA: RR = 1.45 (95% CI = 1.27 to 1.65)

Xu et al� (2021)72 Indirect evidence from NMA: RR = 2.7 (95% CrI = 1.51 to 4.5)

Mahil et al� (2020)73 Indirect evidence from NMA:

All doses: OR = 2.29 (95% CrI = 1.37 to 3.84)

Licensed doses: OR = 2.99 (95% CrI = 1.78 to 5.00)

Secukinumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 8.42 (95% CrI = 6.22 to 11.46)

Sbidian et al� (2021)71 Direct evidence: RR = 2.32 (95% CI = 1.85 to 2.92) [1 RCT]

Indirect evidence from NMA: RR = 2.40 (95% CI = 2.12 to 2.72)

Xu et al� (2021)72 Indirect evidence from NMA: RR = 4.5 (95% CrI = 3.03 to 6.25)

Mahil et al� (2020)73 Indirect evidence from NMA:

All doses: OR = 4.51 (95% CI = 3.24 to 6.27)

Licensed doses: OR = 5.27 (95% CI = 3.84 to 7.24)

Secukinumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA:

secukinumab vs. ustekinumab 90mg, OR = 2.01 (95% CrI = 1.50 to 2.74)

secukinumab vs. ustekinumab 45mg, OR = 2.31 (95% CrI = 1.77 to 3.02)

secukinumab vs. ustekinumab (weight-based dosing), OR = 2.21 (95% CrI = 
1�77 to 2�72)

Sbidian et al� (2021)71 Direct evidence: RR = 1.40 (95% CI = 1.30 to 1.50) [2 RCTs]; I2 = 0%

Indirect evidence from NMA: RR = 1.40 (95% CI = 1.31 to 1.49)

Xu et al� (2021)72 Indirect evidence from NMA: RR = 2.23 (95% CrI = 1.54 to 2.98)

Mahil et al� (2020)73 Indirect evidence from NMA:

All doses: OR = 2.03 (95% CI = 1.46 to 2.81)

Licensed doses: OR = 2.44 (95% CI = 1.80 to 3.32)

Ixekizumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 3.58 (95% CrI = 2.67 to 4.74)

Sbidian et al� (2021)71 Indirect evidence from NMA: RR = 1.82 (95% CI = 1.63 to 2.04)

Xu et al� (2021)72 Indirect evidence from NMA: RR = 4.35 (95% CrI = 2.5 to 7.69)
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Comparison Study citation Treatment response

Mahil et al� (2020)73 Indirect evidence from NMA:

All doses: OR = 3.70 (95% CI = 2.23 to 6.12)

Licensed doses: OR = 4.59 (95% CI = 2.77 to 7.60)

Ixekizumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 12.23 (95% CrI = 8.74 to 17.19)

Sbidian et al� (2021)71 Direct evidence: RR = 2.98 (95% CI = 2.24 to 3.98) [2 RCTs]; I2 = 76%

Indirect evidence from NMA: RR = 3.02 (95% CI = 2.69 to 3.38)

Xu et al� (2021)72 Indirect evidence from NMA: RR = 7.14 (95% CrI = 5.2 to 10)

Mahil et al� (2020)73 Indirect evidence from NMA:

All doses: OR = 7.26 (95% CI = 5.50 to 9.59)

Licensed doses: OR = 8.10 (95% CI = 6.21 to 10.55)

Ixekizumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA:

ixekizumab vs. ustekinumab 90mg, OR = 2.93 (95% CrI = 2.11 to 4.11)

ixekizumab b vs. ustekinumab 45mg, OR = 3.35 (95% CrI = 2.49 to 4.56)

ixekizumab vs. ustekinumab (weight-based dosing), OR = 3.21 (95% CrI = 
2�44 to 4�18)

Sbidian et al� (2021)71 Direct evidence: RR = 1.73 (95% CI = 1.41 to 2.12) [1 RCT]

Indirect evidence from NMA: RR = 1.76 (95% CI = 1.56 to 1.98)

Xu et al� (2021)72 Indirect evidence from NMA: RR = 3.60 (95% CrI = 2.47 to 5.21)

Mahil et al� (2020)73 Indirect evidence from NMA:

All doses: OR = 3.26 (95% CI = 2.36 to 4.51)

Licensed doses: OR = 3.75 (95% CI = 2.74 to 5.14)

Brodalumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 3.41 (95% CrI = 2.61 to 4.57)

Sbidian et al� (2021)71 Indirect evidence from NMA: RR = 1.32 (95% CI = 1.13 to 1.54)

Xu et al� (2021)72 Indirect evidence from NMA: RR = 2.12 (95% CrI = 1.19 to 3.84)

Mahil et al� (2020)73 Indirect evidence from NMA:

All doses: OR = 1.95 (95% CI = 1.18 to 3.23)

Licensed doses: OR = 3.25 (95% CI = 1.93 to 5.49)

Xue et al� (2020)74 Indirect evidence from NMA: RR = 2.11 (95% CrI = 1.72 to 2.67)

Brodalumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 11.69 (95% CrI = 8.35 to 16.77)

Sbidian et al� (2021)71 Indirect evidence from NMA: RR = 2.19 (95% CI = 1.89 to 2.54)

Xu et al� (2021)72 Indirect evidence from NMA: RR = 3.47 (95% CrI = 2.33 to 5.54)

Mahil et al� (2020)73 Indirect evidence from NMA:

All doses: OR = 3.84 (95% CI = 2.64 to 5.57)

Licensed doses: OR = 5.74 (95% CI = 3.92 to 8.39)
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Comparison Study citation Treatment response

Xue et al� (2020)74 Indirect evidence from NMA: RR = 2.84 (95% CrI = 2.35 to 3.52)

Brodalumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA:

brodalumab vs. ustekinumab 90mg, OR = 2.80 (95% CrI = 2.00 to 4.06)

brodalumab vs. ustekinumab 45mg, OR = 3.20 (95% CrI = 2.36 to 4.49)

brodalumab vs. ustekinumab (weight-based dosing), OR = 3.06 (95% CrI = 
2�39 to 3�99)

Sbidian et al� (2021)71 Direct evidence: RR = 1.27 (95% CI = 1.16 to 1.39) [2 RCTs]; I2 = 0%

Indirect evidence from NMA: RR = 1.28 (95% CI = 1.17 to 1.39)

Xu et al� (2021)72 Indirect evidence from NMA: RR = 1.73 (95% CrI = 1.24 to 2.48)

Mahil et al� (2020)73 Indirect evidence from NMA:

All doses: OR = 1.73 (95% CI = 1.31 to 2.27)

Licensed doses: OR = 2.66 (95% CI = 2.06 to 3.44)

Xue et al� (2020)74 Indirect evidence from NMA:

brodalumab vs. ustekinumab 90mg, RR = 1.43 (95% CrI = 1.23 to 1.69)

brodalumab vs. ustekinumab 45mg, RR = 1.62 (95% CrI = 1.43 to 1.86)

Risankizumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 3.49 (95% CrI = 2.75 to 4.46)

Sbidian et al� (2021)71 Direct evidence: RR = 1.53 (95% CI = 1.33 to 1.75) [1 RCT]

Indirect evidence from NMA: RR = 1.62 (95% CI = 1.44 to 1.81)

Xu et al� (2021)72 Indirect evidence from NMA: RR = 3.84 (95% CrI = 2.0 to 7.14)

Mahil et al� (2020)73 Indirect evidence from NMA:

All doses: OR = 3.66 (95% CI = 2.10 to 6.37)

Licensed doses: OR = 4.23 (95% CI = 2.39 to 7.48)

Risankizumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 11.96 (95% CrI = 8.60 to 16.86)

Sbidian et al� (2021)71 Indirect evidence from NMA: RR = 2.67 (95% CI = 2.33 to 3.07)

Xu et al� (2021)72 Indirect evidence from NMA: RR = 6.25 (95% CrI = 3.70 to 10)

Mahil et al� (2020)73 Indirect evidence from NMA:

All doses: OR = 7.18 (95% CI = 4.69 to 11.01)

Licensed doses: OR = 7.47 (95% CI = 4.83 to 11.54)

Risankizumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA:

risankizumab vs. ustekinumab 90mg, OR = 2.86 (95% CrI = 2.05 to 4.08)

risankizumab vs. ustekinumab 45mg, OR = 3.27 (95% CrI = 2.43 to 4.50)

risankizumab vs. ustekinumab (weight-based dosing), OR = 3.13 (95% CrI = 
2�44 to 4�04)

Sbidian et al� (2021)71 Direct evidence: RR = 1.67 (95% CI = 1.43 to 1.93) [3 RCTs]; I2 = 0%

Indirect evidence from NMA: RR = 1.56 (95% CI = 1.41 to 1.72)

Xu et al� (2021)72 Indirect evidence from NMA: RR = 3.14 (95% CI = 2.05 to 4.68)
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Comparison Study citation Treatment response

Mahil et al� (2020)73 Indirect evidence from NMA:

All doses: OR = 3.23(95% CI = 2.27 to 4.59)

Licensed doses: OR = 3.46 (95% CI = 2.41 to 4.96)

Shi et al� (2020)75 Direct evidence:

Ustekinumab (weight-based dosing) vs risankizumab 150 mg, OR = 0.27 
(95% CI = 0.16 to 0.45) [2 RCTs]; I2= 0%

Ustekinumab (weight-based dosing) vs risankizumab 180 mg, OR = 0.15 
(95% CI = 0.033 to 0.70) [1 RCT]

Ustekinumab (weight-based dosing) vs risankizumab 18 mg, OR = 1.4 (95% 
CI = 0.37 to 0.5.1) [1 RCT]

Ustekinumab (weight-based dosing) vs risankizumab 90 mg, OR = 0.24 
(95% CI = 0.058 to 1.0) [1 RCT]

Indirect evidence from NMA:

Risankizumab 18 mg:

vs. ustekinumab 45 mg, OR = 0.41 (95%CrI = 0.0039 to 4.3)

vs. ustekinumab 90 mg, OR = 0.28 (95%CrI = 0.025 to 2.9)

vs. ustekinumab weight-based dosing, OR = 0.63 (95%CrI = 0.11 to 3.6)

Risankizumab 75 mg:

vs. ustekinumab 45 mg, OR = 1.4 (95%CrI = 0.20 to 9.9)

vs. ustekinumab 90 mg, OR = 0.96 (95%CrI = 0.13 to 6.8)

vs. ustekinumab weight-based dosing, OR = 2.2 (95%CrI = 0.29 to 16)

Risankizumab 90 mg:

vs. ustekinumab 45 mg, OR = 15 (95%CrI = 0.81 to 6.8e+02)

vs. ustekinumab 90 mg, OR = 10 (95%CrI = 0.52 to 4.8e+02)

vs. ustekinumab weight-based dosing, OR = 2.2 (95%CrI = 2.0 to 8.1e+02)

Risankizumab 150 mg:

vs. ustekinumab 45 mg, OR = 2.2 (95%CrI = 0.58 to 8.4)

vs. ustekinumab 90 mg, OR = 1.5 (95%CrI =0.37 to 5.9)

vs. ustekinumab weight-based dosing, OR = 3.4 (95%CrI = 1.2 to 10)

Risankizumab 180mg:

vs. ustekinumab 45 mg, OR = 1.9 (95%CrI =0.17 to 23)

vs. ustekinumab 90 mg, OR = 1.3 (95%CrI = 0.11 to 16)

vs. ustekinumab weight-based dosing, OR = 2.9(95%CrI = 0.46 to 20)

Long-term treatment (48 to 52 weeks)

Secukinumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 1.91 (95% CrI = 1.35 to 2.71)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.29 (95% CrI = 1.09 to 1.76)

Analysis 2: RR = 1.32 (95% CrI = 1.11 to 1.79)
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Comparison Study citation Treatment response

Secukinumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 3.34 (95% CrI = 2.54 to 4.41)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.76 (95% CrI = 1.31 to 2.71)

Analysis 2: RR = 1.74 (95% CrI = 1.31 to 2.61)

Secukinumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA:

secukinumab vs. ustekinumab (weight-based dosing), OR = 1.66 (95% CrI = 
1�42 to 1�95)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.22 (95% CrI = 1.08 to 1.49)

Analysis 2: RR = 1.25 (95% CrI = 1.1to 1.53)

Sbidian et al� (2021)71 Direct evidence: RR = 1.23 (95% CI = 1.15 to 1.31) [2 RCTs]; I2 = 0%

Indirect evidence from NMA: NR

Ixekizumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 2.43 (95% CrI = 1.37 to 4.33)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.37 (95% CrI = 1.08 to 2.09)

Analysis 2: RR = 1.4 (95% CrI = 1.12 to 2.06)

Ixekizumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 4.24 (95% CrI = 2.51 to 7.26)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.87 (95% CrI = 1.32 to 3.24)

Analysis 2: RR = 1.85 (95% CrI = 1.33 to 3.02)

Ixekizumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA:

ixekizumab vs. ustekinumab (weight-based dosing), OR = 2.11 (95% CrI = 
1�39 to 3�26)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.3 (95% CrI = 1.11 to 1.7)

Analysis 2: RR = 1.33 (95% CrI = 1.13 to 1.73)

Sbidian et al� (2021)71 Direct evidence: RR = 1.30 (95% CI = 1.11 to 1.52) [1 RCT]

Indirect evidence: NR

Brodalumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 3.49 (95% CrI = 2.21 to 5.52)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.51 (95% CrI = 1.17 to 2.37)

Analysis 2: RR = 1.53 (95% CrI = 1.18 to 2.38)

Brodalumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 6.09 (95% CrI = 4.07 to 9.16)



CADTH Health Technology Review Formulary Management of Biologics in Plaque Psoriasis 34

Comparison Study citation Treatment response

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 2.05 (95% CrI = 1.39 to 3.72)

Analysis 2: RR = 2.02 (95% CrI = 1.39 to 3.52)

Brodalumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA:

brodalumab vs. ustekinumab (weight-based dosing), OR = 3.03 (95% CrI = 
2�37 to 3�92)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.43 (95% CrI = 1.18 to 1.92)

Analysis 2: RR = 1.46 (95% CrI = 1.19 to 1.97)

Risankizumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 5.48 (95% CrI = 3.49 to 8.61)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.6 (95% CrI = 1.2 to 2.63)

Analysis 2: RR = 1.62 (95% CrI = 1.21 to 2.61)

Risankizumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 9.56 (95% CrI = 6.46 to 14.28)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 2.18 (95% CrI = 1.43 to 4.14)

Analysis 2: RR = 2.13 (95% CrI = 1.42 to 3.86)

Risankizumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA:

risankizumab vs. ustekinumab (weight-based dosing), OR = 4.76 (95% CrI = 
3�64 to 6�29)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.52 (95% CrI = 1.2 to 2.15)

Analysis 2: RR = 1.54 (95% CrI = 1.22 to 2.17)

Sbidian et al� (2021)71 Direct evidence: RR = 1.73 (95% CrI = 1.46 to 2.05) [2 RCTs]; I2= 20%

Indirect evidence from NMA: NR

CI = confidence interval; CrI = credible interval; NMA = network meta-analysis; OR = odds ratio; PASI = Psoriasis Area Severity Index; RCT = randomized controlled trial; RR = 
risk ratio�
Notes: Direct evidence for pairwise comparisons may have been reported by more than 1 systematic review, but are only presented once in the table, to avoid reporting 
results in duplicate (where possible)�
A value > 1 favours the first drug.
For studies from Yasmeen et al� (2020),76 analysis 1 indicates an analysis of studies with comparative evidence at 52 weeks, and analysis 2 indicates analysis of long-term 
extension studies and induction phase results for placebo patients who switched to active therapy in long-term extension phase�
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Table 9: Summary of PASI 100 Results

Comparison
Study citation and study 

design Treatment response

Short -term treatment (up to 16 or 24 weeks)

Secukinumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 2.62 (95% CrI = 2.00 to 3.40)

Xue et al� (2020)74 Indirect evidence from NMA: RR = 2.47 (95% CrI = 1.75 to 3.51)

Secukinumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 11.52 (95% CrI = 8.03 to 16.66)

Xue et al� (2020)74 Indirect evidence from NMA: RR = 3.86 (95% CrI = 2.93 to 5.12)

Secukinumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA:

secukinumab vs. ustekinumab 90mg, OR = 2.09 (95% CrI = 1.53 to 2.92)

secukinumab vs. ustekinumab 45mg, OR = 2.43 (95% CrI = 1.83 to 3.27)

secukinumab vs. ustekinumab (weight-based dosing), OR = 2.32 (95% CrI 
= 1.84 to 2.90)

Xue et al� (2020)74 Indirect evidence from NMA:

secukinumab vs. ustekinumab 90mg, RR = 1.32 (95% CrI = 0.99 to 1.76)

secukinumab vs. ustekinumab 45mg, RR = 1.63 (95% CrI = 1.28 to 2.05)

Ixekizumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 3.78 (95% CrI = 2.80 to 5.05)

Xue et al� (2020)74 Indirect evidence from NMA: RR = 3.56 (95% CrI = 2.61 to 4.98)

Ixekizumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 16.60 (95% CrI = 11.31 to 24.53)

Xue et al� (2020)74 Indirect evidence from NMA: RR = 5.57 (95% CrI = 4.42 to 7.18)

Ixekizumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA:

ixekizumab vs. ustekinumab 90mg, OR = 3.02 (95% CrI = 2.15 to 4.32)

ixekizumab vs. ustekinumab 45mg, OR = 3.51 (95% CrI = 2.58 to 4.85)

ixekizumab vs. ustekinumab (weight-based dosing), OR = 3.35 (95% CrI = 
2�52 to 4�39)

Xue et al� (2020)74 Indirect evidence from NMA:

ixekizumab vs. ustekinumab 90mg, RR = 1.91 (95% CrI = 1.48 to 2.48)

ixekizumab vs. ustekinumab 45mg, RR = 2.35 (95% CrI = 1.91 to 2.9)

Brodalumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 3.62 (95% CrI = 2.74 to 4.86)

Xue et al� (2020)74 Indirect evidence from NMA: RR = 3.48 (95% CrI = 2.52 to 5.0)

Brodalumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 15.90 (95% CrI = 10.83 to 23.92)

Xue et al� (2020)74 Indirect evidence from NMA: RR = 5.43 (95% CrI = 4.09 to 7.51)
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Brodalumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA:

brodalumab vs. ustekinumab 90mg, OR = 2.89 (95% CrI = 2.04 to 4.26)

brodalumab vs. ustekinumab 45mg, OR = 3.36 (95% CrI = 2.45 to 4.78)

brodalumab vs. ustekinumab (weight-based dosing), OR = 3.20 (95% CrI 
= 2.48 to 4.19)

Xue et al� (2020)74 Indirect evidence from NMA:

brodalumab vs. ustekinumab 90mg, OR = 1.85 (95% CrI = 1.45 to 2.48)

brodalumab vs. ustekinumab 45mg, OR = 2.29 (95% CrI = 1.86 to 2.88)

Risankizumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 3.69 (95% CrI = 2.89 to 4.76)

Risankizumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 16.26 (95% CrI = 11.13 to 24.11)

Risankizumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA:

risankizumab vs. ustekinumab 90mg, OR = 2.95 (95% CrI = 2.09 to 4.29)

risankizumab vs. ustekinumab 45mg, OR = 3.43 (95% CrI = 2.52 to 4.80)

risankizumab vs. ustekinumab (weight-based dosing), OR = 3.27 (95% CrI 
= 2.53 to 4.25)

Long-term treatment (48 to 52 weeks)

secukinumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 1.93 (95% CrI = 1.34 to 2.81)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.53 (95% CrI = 1.17 to 2.33)

Analysis 2: RR = 1.57 (95% CrI = 1.21 to 2.36)

Secukinumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 3.53 (95% CrI = 2.62 to 4.84)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 2.46 (95% CrI = 1.66 to 4.2)

Analysis 2: RR = 2.4 (95% CrI = 1.65 to 3.9)

Secukinumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 1.67 (95% CrI = 1.43 to 1.95)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.4 (95% CrI = 1.16 to 1.88)

Analysis 2: RR = 1.45 (95% CrI = 1.2 to 1.83)

Ixekizumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 2.43 (95% CrI = 1.37 to 4.34)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.72 (95% CrI = 1.16 to 3.08)

Analysis 2: RR = 1.76 (95% CrI = 1.25 to 2.94)
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Ixekizumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 4.45 (95% CrI = 2.60 to 7.66)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 2.75 (95% CrI = 1.66 to 5.62)

Analysis 2: RR = 2.67 (95% CrI = 1.71 to 4.93)

Ixekizumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 2.10 (95% CrI = 1.40 to 3.16)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.57 (95% CrI = 1.21 to 2.27)

Analysis 2: RR = 1.62 (95% CrI = 1.27 to 2.29)

Brodalumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 3.42 (95% CrI = 2.16 to 5.49)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 2.04 (95% CrI = 1.37 to 3.76)

Analysis 2: RR = 2.06 (95% CrI = 1.39 to 3.7)

Brodalumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 6.26 (95% CrI = 4.12 to 9.60)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 3.27 (95% CrI = 1.9 to 6.92)

Analysis 2: RR = 3.13 (95% CrI = 1.87 to 6.27)

Brodalumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 2.96 (95% CrI = 2.35 to 3.73)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 1.87 (95% CrI = 1.42 to 2.71)

Analysis 2: RR = 1.91 (95% CrI = 1.43 to 2.78)

Risankizumab vs� 
adalimumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 5.14 (95% CrI = 3.29 to 8.13)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 2.28 (95% CrI = 1.47 to 4.44)

Analysis 2: RR = 2.28 (95% CrI = 1.49 to 4.27)

Risankizumab vs� 
etanercept

Armstrong et al� (2021)70 Indirect evidence from NMA:

risankizumab vs. etanercept, OR = 9.40 (95% CrI = 6.30 to 14.23)

Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 3.66 (95% CrI = 2.03 to 8.26)

Analysis 2: RR = 3.47 (95% CrI = 1.98 to 7.29)

Risankizumab vs� 
ustekinumab

Armstrong et al� (2021)70 Indirect evidence from NMA: OR = 4.44 (95% CrI = 3.49 to 5.68)
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Yasmeen et al� (2020)76 Indirect evidence from NMA:

Analysis 1: RR = 2.1 (95% CrI = 1.5 to 3.28)

Analysis 2: RR = 2.11 (95% CrI = 1.51 to 3.26)

CI = confidence interval; CrI = credible interval; NMA = network meta-analysis; OR = odds ratio; PASI = Psoriasis Area Severity Index; RCT = randomized controlled trial; RR = 
risk ratio�
Notes: Direct evidence for pairwise comparisons may have been reported by more than 1 systematic review, but are only presented once in the table, to avoid reporting 
results in duplicate (where possible)�
A value > 1 favours the first drug.
For studies from Yasmeen et al� (2020),76 analysis 1 indicates an analysis of studies with comparative evidence at 52 weeks, and analysis 2 indicates analysis of long-term 
extension studies and induction phase results for placebo patients who switched to active therapy in long-term extension phase�
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