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ABSTRACT

Introduction: Psoriasis (Pso) is a common,
immune-mediated, chronic-relapsing, inflamma-
tory skin disease. While a great deal is known about
Pso and its treatment, there remain several treat-
ment scenarios unaddressed by clinical studies. To
be effective, treatment for Pso must alter the
activity of one or more immunological pathways
important in the pathogenesis of the disease.
While the benefit of blocking these pathways may
be apparent, there remain uncertainties regarding
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safety, such as infections, malignancies, and the
potential for off-target effects. Existing guidelines
and treatment recommendations rely primarily on
clinical trial or observational data, none of which
adequately address specific clinical challenges.
This document describes a methodological frame-
work for generating practical and clinically rele-
vant guidance for situations where direct evidence
is rare or absent. Guidelines implementing this
framework are currently ongoing.

Methods: We develop a knowledge synthesis
approach to guideline development, utilizing
clinical trial data where available, and a for-
malized inferential decision-making process
that considers indirect data coupled with
structured expert opinion and analysis. This
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approach is best suited for situations where
direct, high-level evidence is lacking. Support
for each resultant recommendation is expressed
as a quantified assessment of confidence.
Results: The topics to be addressed by this set
of guidelines are ranked by clinicians and
patients as areas of concern, with an emphasis
on topics where high-level evidence may have
limited availability.

Conclusion: Through this novel approach, we
will derive practical, informative recommenda-
tions using the best evidence available in combi-
nation with structured expert opinion to guide
best practices in complex, real-world settings.

PLAIN LANGUAGE SUMMARY

Clinical guidelines aim to assist doctors in
managing their patients’ medical conditions. A
limitation of current guidelines is that they are
frequently based on randomized clinical research
trials—often considered the gold standard in
medical research. Clinical trials are designed to
estimate the safety and effectiveness of treatment.
Outside of clinical trials, doctors encounter a range
of patient cases excluded from clinical trials. Our
group aims to create guidelines for those clinical
scenarios not adequately addressed by clinical tri-
als. Examples include patients excluded from
clinical trials, the elderly, patients with human
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immunodeficiency virus (HIV), and pregnant or
breastfeeding women. When clinical trial data is
limited, doctors must make decisions nonetheless.
In certain clinical situations they are left to their
own resources to consult with experts, review the
data, and make inferences based on the limited
data available. Instead of concluding that there is
no data, the topic of interest can be broken down
into components that are answerable by different
types of research studies. This inference-based
approach uses expert opinion and indirect evi-
dence to support an inference-based position on
topics where direct clinical data is sparse or insuf-
ficient to answer the question. This approach can
be used as a complement to clinical trial data
informing disease management guidelines.

Keywords: Psoriasis;
Expert elicitation

Key Summary Points

Guidelines; Inference;

While a great deal is known about Pso and
its treatment, there remain several
treatment scenarios unaddressed by clinical
studies and uncertainties regarding safety,
such as infections, malignancies, and the
potential for off-target effects.

Clinical decisions must be made despite
limitations of clinical trial data, and the
need for current, practical, and sound
assessment tools and therapeutic
recommendations for patients with Pso is
apparent.

Our group aims to define best practices in
areas where direct, high-level evidence is
lacking, through novel approaches that
integrate structured expert opinions with
analysis of existing data.

A formalized inference-based approach is
introduced, which can be applied in
clinical scenarios where there are no
clinical trials, limited real world-data, and
where prospective and retrospective
studies are not possible or unlikely to be
conducted.
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DIGITAL FEATURES

This article is published with digital features,
including a video, to facilitate understanding of
the article. To view digital features for this
article go to https://doi.org/10.6084/m9.
figshare.16912651.

INTRODUCTION

Psoriasis (Pso) is a multifaceted, chronic,
inflammatory skin disease that continues to
have a significant impact on patient quality of
life. High global disease prevalence in adults,
ranging between 0.09% and 11.43% depending
on the country studied [1-3], magnifies the
impact of Pso and the diversity of potential
clinical scenarios. Presentations of Pso vary,
manifesting in different areas of the body and
with numerous morphologies. Comorbidities
potentially associated with Pso include psoriatic
arthritis, obesity, type 2 diabetes, metabolic
syndrome, hypertension, and coronary artery
disease, each of which complicates disease
management [4]. The emergence of new treat-
ment options, the publication of treat-to-tar-
get algorithms [5-7], and treatment guidelines
in Canada [8], the USA [9-12], Britain [13-15],
and Europe [16, 17] provide some structure to
the analysis and application of trial data in real-
world settings, but do not address many fun-
damental, everyday concerns of patients and
healthcare practitioners, thus leaving gaps in
the management of Pso. Moreover, clinicians
may not have the time or resources to address
the methodological problems and limitations of
clinical trials. Clinical decisions must be made
despite limitations of clinical trial data, and the
need for current, practical, and sound assess-
ment tools and therapeutic recommendations
for patients with Pso is apparent.

Using the principles of evidence-based medi-
cine, we implement novel approaches to develop
a series of practical guidelines. Evidence-based
medicine is “the conscientious, explicit, and
judicious use of current best evidence in making
decisions about the care of individual patients”
[18]. Clinical trials are designed to address specific

questions regarding intervention efficacy and
adverse events in well-defined populations using
the principles of controlled, scientific experi-
ments [18, 19]. Our group aims to define best
practices in areas where direct, high-level evi-
dence is lacking, through novel approaches that
integrate structured expert opinions with analysis
of existing data. This includes formalizing an
inference-based approach applied to clinical sce-
narios excluded from clinical trials, having lim-
ited real world-data, and where prospective or
retrospective studies are unlikely. Physicians and
patients establish clinically relevant questions
addressed using existing data and, when neces-
sary, coupled with structured expert opinion.
Guidelines implementing this approach are cur-
rently ongoing.

GUIDELINE GOVERNANCE

This project was initiated by the Dermatology
Association of Ontario (DAO), and supported by
other professional dermatology associations
and patient organizations (Table 1). The DAO
functions as the coordinating institution for the
entirety of this initiative and is responsible for
all governance, contracts, and financial
accountability. Professional dermatology asso-
ciations were recruited and consulted to assist
in guideline review, endorsement, and dissem-
ination. Professional and patient associations
support survey dissemination, recruitment of
special committee members, and addressing
regional issues, as needed. Patient organizations
also ensure that patient experiences and per-
spectives are represented, and that guidance
follows a patient-centered approach. The orga-
nization is intended to be inclusive and flexible.
Associations may support or provide oversight
at their leisure. Committees are structured to be
flexible, and include experts with specific
expertise related to the topic of interest.

COMMITTEE STRUCTURE
AND ROLES

This guidelines initiative involves well-defined
stakeholders, committees, subcommittees, and
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Table 1 Supporting professional associations and patient
organizations

Provincial organizations Patient organizations

Alberta Society of Canadian Association of

Dermatologists Psoriasis Patients

Canadian Skin Patient
Alliance

Atlantic Provinces

Dermatology Association

Association des médecins
spécialistes dermatologues du

Québec

Dermatology Association of

Ontario

The Dermatologic Society of
Manitoba

Saskatchewan Dermatology

Association

working groups that form and dissolve based on
topics of interest (Fig. 1). Four members of the
DAO were appointed to the steering committee
(KAP, YP, MG, CWL). This committee identifies
objectives, defines governance structure, and
assists with selecting additional committee
members who will contribute to this project. To
form the general committee, members of the
steering committee nominated dermatologists
with established expertise in Pso to contribute
to this initiative. Each candidate was assessed by
the steering committee using a structured
screening approach. Seven nominees (JB, JD,
RG, CHH, MK, CM, RV) who met a minimum
threshold were invited to apply for general
committee membership by submitting their
curriculum vitae, conflicts of interest, and a self-
assessment form (Supplementary Appendix).
The assessment considered clinical experience
in treating Pso, peer-reviewed publications, and
expertise in predefined areas, including clinical
research, guideline development, statistics, and
basic science.

The 11 members of the general committee
are responsible for identifying topics of clinical
interest based on results from needs assessments
of the dermatology community. The general

Stakeholders

Patient Associations | | Professional Organizations

General Committee (11 members)

Steering Committee + Nominated Dermatologists
(4 members) (7 members)
Subcommittees Working groups

(form and dissolve based on topic)

Patient Audience

| General Committee Members

+

General Communication

I Special Committee Members

| Clinician Engagement |

Legacy Processes and Updates

Fig. 1 Stakeholder, committee, subcommittee, and work-
ing group structure

committee also guides the structured approach
to assessing questions of clinical interest, nom-
inates and selects special committee members,
and participates in research or data reviews.
Financial and status reports are regularly sub-
mitted to all supporting professional associa-
tions. Members of the general committee
support four subcommittees to distribute
workload and ensure the interests of different
stakeholders are well represented. These com-
mittees oversee various processes throughout
the generation, dissemination, and amendment
phases of guideline development, according to
their mandate as outlined in Table 2. For
example, the legacy processes and updates sub-
committee will consider the feasibility of
incorporating living guidelines and reviews
[20].

For each guideline topic, a working group is
formed consisting of general committee and
invited special committee members. These
invited members are national or international
delegates having expertise in the topic of
interest, and participate in the development of
publications in areas requiring specific exper-
tise. All members are invited to provide their
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Table 2 Subcommittee titles and responsibilities

Subcommittee title Mandate

Patient audience subcommittee

to patients

Clinician engagement subcommittee

Develop/recommend communication tools conveying the committee’s results

Develop/recommend communication tools presenting the committee’s

results to clinicians

Process, method, and general

communication subcommittee

Develop/recommend communication tools on process, methodology, and

general communication

Legacy processes and updates subcommittee  Develop legacy processes to readily incorporate new information within the

framework of these guidelines

CVs, detail their experience with the topic of
interest, and complete a conflict of interest
(COI) declaration related to the topic. To fur-
ther mitigate conflicts of interest for each out-
come being assessed, authors will be invited to
self-reflect on material, personal, political, or
academic gain by participating in this guideline
initiative. For the resultant peer-reviewed
manuscript(s) associated with each topic,
authorship is determined by contributions
using a matrix to score contributions.

MITIGATION OF COMPETING
INTERESTS

Development of these guidelines is supported
by unrestricted educational grants from phar-
maceutical and cosmetic companies offering
products to treat Pso. Funding sponsors do not
participate in the development or approval of
guidelines. None of the panel members will
receive honoraria for their contributions to this
work.

DEFINING PRIORITY TOPICS

To ensure high standards of guideline develop-
ment, the AGREE II instrument [21] will be
consulted during the guideline development
process. The proposed guideline framework
(Fig. 2) begins with a needs assessment surveys

of patients with Pso, and national and interna-
tional dermatologists who are experts in the
field of Pso are polled to generate topics of
clinical interest. The first online needs assess-
ment survey was circulated to 900 national and
international dermatologists from 17 January to
18 February 2020 through email lists of stake-
holder professional associations and dermatol-
ogists identified by the steering committee. The
survey consisted of a prespecified list of topics
created by the general committee and open-
ended questions to suggest other priority topics.
Respondents ranked the topics in the field that
were most important to address with practical
guidelines. There were 99 respondents, includ-
ing 80 Canadian dermatologists and 19 inter-
national dermatologists. The general committee
reviewed the results of the needs assessment
survey, and prioritized topics of interest based
on topic frequency and discussions among all
committee members. The initial needs assess-
ment defined five priority topics to address with
practical guidelines. An initial patient needs
survey was conducted in English and French
through the social media accounts and email
newsletter of the Canadian Association of Pso-
riasis Patients from October 2020 to January
2021. The survey will be refined to elicit patient
concerns, with an annual reassessment. Ethics
committee approval was not required, per sec-
tion 2.5 of the TCPS2, as physician and patient
needs assessment surveys are conducted as part
of a quality improvement endeavor to inform
topics for future clinical guidelines.
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Needs assessment survey

v

Identify topics of interest

v

Deconstruct each topic by
identifying clinical concerns

v

Define clinically relevant and
focused questions

v

Conduct literature searches

v
Consider available evidence

per question

Guideline Statement

Low-level evidence

High-level evidence

V. High)*

v

+ Quality/strength of evidence (GRADE)*
« Strength of recommendation/level of Y

Agreement (GRADE, Delphi, quantitative)*
« Distribution of adverse outcome (V. Low to

Inference-based
Expert Elicitation
(see figure 3)

P

Impact Assessment for Patients and Clinicians*
(measure change in perception/practice)

Fig. 2 Guidelines framework. Process for identifying clinically relevant questions and generating recommendations. *To be

used as applicable, where appropriate. GRADE grading of recommendation, assessment, development, and evaluation

CLINICAL QUESTIONS

Certain questions are fundamental to diagnos-
ing, assessing, and treating Pso in complex or
multifaceted clinical situations. For each topic,
clinical concerns will be identified by the
working group. These clinical concerns will be
broken down into clinically relevant and

focused questions for which studies or obser-
vations are available. Consensus instruments
such as a Delphi or modified Delphi process
may be used to generate questions. Where
appropriate, the PICO (Problem/Patient/Popu-
lation, Intervention/Indicator, Comparison,
Outcome) structure will be used. This group
intends to be flexible in the tools used to draw
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conclusions and assess evidence. Many clini-
cally relevant questions do not have sufficient
data to confidently assess risk. An alternative to
direct observation, an inferential methodology,
may be implemented. Inference-based expert
elicitation is a tool used in other disciplines
including astrophysics, environmental model-
ing, and economics to make decisions where
direct evidence is not available and is unlikely
or impossible due to current scientific limita-
tions [22-25], and has been implemented by
our guidelines group as a proof-of-concept
exercise to estimate Pso prevalence [3].
Although inferential approaches are used to
make decisions in individual patient cases, our
group aims to formalize an inference-based
approach that can be applied in clinical sce-
narios where there are no clinical trials, limited
real world-data, and where prospective or ret-
rospective evidence is not possible or unlikely.
Where appropriate, committee members will
rely on a logical decision process: atomize the
question into components that are addressed by
high-grade observations (Fig. 3). Questions may
be refined to align with intent and available
evidence as the inference-based inquiry evolves.

REVIEWING EVIDENCE

AND GENERATING GUIDANCE
STATEMENTS OR INFERENTIAL
CONCLUSIONS

The proposed guideline framework (Fig. 2) aims
to use the best evidence available and gather
expert estimates in areas with identified data
gaps to inform standards of practice. Medical
writers conduct scoping searches or systematic
literature searches in PubMed for each clinical
question depending on the nature of the ques-
tion, under the direction of the guideline
authors. Additional databases are considered or
search terms refined as needed. Existing sys-
tematic reviews may also be consulted, where
appropriate, and may be appraised using vali-
dated tools such as AMSTAR 2 [26] to assess
their utility in the development of recommen-
dations. Working group authors identity search
terms and parameters, including inclusion and

exclusion criteria to gather both direct and
inferential evidence to answer each question.
Where high-level evidence is available to
answer a question, the evidence will be con-
sidered to draft recommendations for voting.
Evidence and level of evidence will be ranked.
Where appropriate, Grading of Recommenda-
tion, Assessment, Development, and Evaluation
(GRADE) criteria [27] will judge certainty and
strength of available evidence. The strength of
the recommendation and level of agreement
will be assessed using appropriate tools such as
GRADE [27], Delphi [28], or quantification on a
scale [22].

Where clinical trial data or other strong evi-
dence are lacking, expert opinion may be eli-
cited using point estimates or other tools to
guide practical recommendations (Fig. 3).
Guidelines should not be proscriptive as each
clinical situation is unique, and it is important
to consider that sometimes the best evidence
available is not direct evidence. Considering the
weight of available indirect evidence, authors
will construct inferential statements to address
the questions of interest. Evidence and level of
evidence for each statement is ranked. Each
statement is made more precise based upon the
available evidence and intent of the statement.
In place of a consensus, panel members will
determine their level of confidence or level of
support in each concluding statement. Level of
support can be consolidated mathematically to
guide the inference process, wherein support for
subatomic questions is consolidated to provide
support for overarching atomic and molecular
level statements. Experts will complete surveys
to accept or adjust any estimates that are pro-
vided as a guide.

While inferential thinking is not novel to
clinical medicine, a formalized approach to
inference is. This framework facilitates the
aggregation of knowledge and opinions from an
expert community to make decisions in the face
of limited or imperfect information by making
probabilistic judgments to quantify uncer-
tainty. Data from multiple experts is aggregated,
subsequently discussed, and examined with
statistical models such as inferential decision
models or Bayesian models after all contributors
are exposed to the compiled data of their peers.
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Atomize main guideline question into addressable
sub-question(s) considering indirect evidence

A

v

1.Molecular level question(s) <

Refine question to align with
intent and available evidence

Atomic level
questions
1,2 ...N

Sub-atomic
level
statements

1,2,...N

Perform literature searches for atomic

Refine question to align with
intent and available evidence

level questions

v

statements to summarize findings

Review evidence and draft sub-atomic

Refine statement to align with
intent and available evidence

A
\ 4

v

and molecular level questions

Draft atomic statements and molecular
statement(s) to directly answer atomic

Refine statement to align with
intent and available evidence

A
A

v

atomic statements

Experts rate the level of support for sub-

v

Level of support for sub-atomic
statements is consolidated

overarching questions

mathematically to provide support for

v

levels of support for statements

Experts are polled to accept or adjust

Fig. 3 Inference-based expert elicitation. Process for atomizing overarching guideline questions in a hierarchical manner

into addressable subquestions for which inference-based statements are drafted and support is rated at the different levels

For example, confidence or degree of belief for
each statement is quantified by polling of clin-
icians on their degree of confidence in the
conclusion of each atomic question and the
inferences derived therefrom. Both individual
responses and aggregated responses are consid-
ered. Where appropriate, a risk assessment is
undertaken to estimate the probability of an
adverse outcome based on the recommendation
(ranked very low, low, moderate, high, or very

high), or more specifically quantified as an
estimated risk. Expert elicitation using the
quantile method [25] may be used to numeri-
cally quantify the degrees of risk (ranked mini-
mal, minor, moderate, significant, or severe)
and to quantify risk as a probability.
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KNOWLEDGE TRANSLATION
AND GUIDELINE
IMPLEMENTATION

To facilitate knowledge translation, the clinical
practice guideline may be published as an
accessible summary of recommendations, with
an independently published comprehensive
review of evidence. Implementation toolkits
that incorporate patient-perspectives will be
developed, under the guidance of the clinician
engagement subcommittee. A summary of the
recommendations for patients may be created
under the guidance of the patient audience
subcommittee and patient advisors.

An impact assessment may be undertaken to
measure the impact of the recommendations
and resulting changes in perception and prac-
tice. A survey will be administered before and
after physicians review the manuscript to solicit
the degree of comfort with treating a given
condition or under specific clinical scenarios.
Aggregate responses with distribution of com-
fort level will be presented to maintain anon-
ymity. Open-ended questions may be used to
identify practice-changing elements of the
guidelines. A similar impact assessment may be
undertaken in patient populations before and
after reading the patient summary of
recommendations.

DISCUSSION

The need for clinical practice guidelines that
follow a rigorous and transparent methodology,
while being accessible, concise, and regularly
updated is apparent [29]. This guideline devel-
opment process utilizes a combination of eval-
uative frameworks to help guide clinical
decisions in areas involving both high and low
certainty evidence. Some clinical questions
have sufficient evidence to formulate recom-
mendations using frameworks such as GRADE
[27]. Most clinical concerns lack sufficient evi-
dence to develop evidence-based clinical rec-
ommendations. Yet these concerns are relevant
to everyday practice. Though randomized con-
trolled clinical trials are considered the highest

level of evidence, there are areas where this level
of evidence cannot be attained. An example of
where evidence is scarce is in HIV patients who
have Pso. These patients may present with more
severe or treatment refractory cutaneous disease
[30], but they are prohibited from participating
in Pso clinical trials. An additional example is
the exclusion of HIV-positive patients from
cancer treatment trials [31, 32]. Concerns about
immunosuppressive effects and subsequent
complications of Pso treatments result in con-
servative approaches to treatment of this pop-
ulation [30]. Other excluded populations
underrepresented or excluded from participat-
ing in clinical trials are the elderly, pregnant
women, patients with multiple uncontrolled
comorbidities, and those with a history of
malignancy. Exclusion criteria for clinical trials
result in a necessarily narrow definition of
patients. Clinical trial populations are often
restricted to those with a lower risk profile than
might be found in a real-world population [33].

Real-world evidence may better reflect actual
clinical environments and patient populations
in which medical treatments are used [34];
however, this data is subject to numerous bia-
ses: prescriber bias, enrollment bias, confounder
bias, survivor bias, observer bias, assessment
bias, lack of precision, collection bias, enrich-
ment bias, and absence of appropriate control
populations [35]. Label restrictions may pre-
clude patients with specific underlying condi-
tions from enrolling in pragmatic studies [36].
In the case of uncommon conditions, many
years of observations or large numbers of
patients are required before the number of
events in the population of interest provides
sufficient power to estimate a sound statistic.
When clinical trial and real-world evidence are
lacking, expert elicitation based on careful
review of available evidence can be used to
guide practice. Constructing fundamental
questions supported by direct observations or
basic science permits an evidence-based
approach to consolidate and circumscribe evi-
dence, which by logical inference, directs con-
clusions regarding the primary clinical concern.

All approaches to knowledge synthesis have
limitations, and applying inferential judge-
ments is not an exception. Inferential
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judgements are, by their nature, less direct and
presume the most influential elemental ques-
tions are identified and assessed. Focusing
attention on several narrowly focused issues has
the inherent risk of missing an important fac-
tor. Inference may rely on low-level evidence,
which is mitigated by capturing the degree of
certainty. Uncertainty is intrinsic to all obser-
vations and inferences whether direct or indi-
rect. When observations are conducted in a
scientific manner, clinical trials being an
example, intrinsic uncertainty can be formally
assessed. In most instances, quantifying uncer-
tainty is challenging. The present approach
provides a structured approach to estimating
support, certainty, or confidence for inferred
conclusion.

CONCLUSION

The present guideline development framework
results in practical, informative recommenda-
tions for topics identified by physicians and
patients as areas of clinical concern. Best avail-
able evidence is combined with expert opinions
based on structured probabilistic judgements.
By applying this method, best practices are
defined for clinically complex areas where high-
level evidence is lacking.
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