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Abstract

Background: Dose reduction (DR) of biologics for psoriasis is already applied in
clinical practice but without clear guidelines, while dermatologists addressed the
need for guidance. An international consensus may contribute to optimal implemen-
tation of biologic DR in clinical psoriasis practices.

Objectives: This consensus study aims for international consensus on DR of biolog-
ics in adult patients with psoriasis among dermatologists worldwide.

Methods: An international, modified eDelphi consensus study was performed
among dermatologists worldwide. A total of 11 statements on biologic DR were gen-
erated by the international steering committee, based on a previous literature review.
Invitations were distributed via international dermatological societies. Participants
rated their level of agreement per statement on a 9-point Likert scale. A maximum
of three consensus rounds and one (digital) consensus meeting were expected.
Statements reached consensus if >70% agreed and <15% disagreed; otherwise, state-
ments were revised for a next consensus round.

Results: In total, 62 dermatologists from Europe, South America, Asia, North
America, Africa and Australia completed the eDelphi. After one round, 9 out of 11
statements reached consensus. The remaining 2 statements were adapted and reached
consensus in the second round. Participants agreed on criteria when to consider and
initiate/(dis)continue DR and on a two-step DR algorithm for adalimumab, etaner-
cept and ustekinumab. Participants agreed that this two-step DR strategy can also
be considered for IL-17 and IL-23 inhibitors while awaiting more scientific evidence
on DR of these newer biologics.

Conclusions: Dermatologists worldwide reached consensus on when and how to ini-
tiate and (dis)continue DR of biologics, and on a two-step DR algorithm for adali-
mumab, etanercept and ustekinumab in adult patients with psoriasis. DR of IL-17
and IL-23 inhibitors was deemed feasible; however, underlying evidence is still lim-
ited. This first international consensus provides essential information for uptake and
implementation of biologic DR for psoriasis on a global scale.
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INTERNATIONAL CONSENSUS: DR OF BIOLOGICS

INTRODUCTION

Biologic treatment of patients with psoriasis has become a
mainstay over the past years as biologics are highly effec-
tive and improve quality of life in patients with psoriasis.
On the other hand, biologics are expensive drugs often
prescribed in a fixed, registered dose and patients with a
good response might be overtreated. Dose reduction (DR)
of biologics might reduce avoidable overtreatment, reduce
costs and possibly avoid adverse events. Previous studies
tested DR strategies of mainly TNFa inhibitors (i) (adali-
mumab, etanercept) and the IL-12/23i (ustekinumab) in
adult patients with psoriasis and showed that this is (cost-)
effective and safe.””'” In addition, when the DR strategy
failed, retreatment with the standard dose or previous ef-
fective dose resulted in regaining an adequate treatment
response.®*!® Studies on DR of IL-17i and IL-23i remain
scarce, especially randomized controlled trials."” In previ-
ous international (questionnaire) studies, dermatologists
expressed the need for consensus or a guideline regarding
biologic DR as it is currently applied in clinical practice
without clear guidelines.'” ™" Therefore, this international
eDelphi consensus study aims for consensus on biologic
DR by interval prolongation in adult patients with psoria-
sis among dermatologists worldwide, contributing to op-
timal implementation of an effective and safe biologic DR
strategy in clinical practice.

MATERIALS AND METHODS

To achieve international consensus regarding criteria for
biologic dose reduction (DR), an online modified Delphi
procedure (eDelphi) was conducted from September to
November 2024. The ACCORD (ACcurate Consensus
Reporting Document) guideline was used to report on this
eDelphi®’; for extended methods see Appendix SI.

The eDelphi consisted of multiple rounds of statements
on biologic DR, which were rated anonymously by an ex-
pert panel. The statements were developed by an expert
Steering Committee (SC) including the main investigators
(EdJ, JvdR, CvR and LvdS), board members of the Skin
Inflammation and Psoriasis International Network (SPIN)
(WHB, JL, PS), and a patient member of the International
Federation of Psoriasis Associations (IFPA) and the Dutch
Patient Federation (‘Psoriasispatiénten Nederland’) (IVE).
Statements were based on a literature search (end date July
2023) on DR of biologics in psoriasis,"**"** and on expert
opinion.

In total, 11 statements were generated and each statement
was accompanied with a summary of available evidence.
Additional to the statements, multiple choice questions
(MCQs) on criteria of initiating and discontinuing DR were
added as they could provide additional information for
future research for refining DR algorithms. Appendix S2
shows the used questionnaires.

Why was the study undertaken?

Biologics are highly effective and improve quality
of life in patients with psoriasis. However, as
these drugs are prescribed in a fixed, registered
dose, patients with controlled disease might be
overtreated. Dose reduction (DR) of biologics might
reduce avoidable overtreatment, reduce costs and
possibly avoid adverse events. DR is already applied
in daily practice but without clear (inter)national
guidelines, while dermatologists have addressed the
need for more guidance in previous studies.

What does this study add?

This international, modified eDelphi consensus
study aims for international consensus on biologic
DR in adult patients with psoriasis among derma-
tologists worldwide. This study provides the first in-
ternational consensus on criteria when to consider,
initiate, continue or discontinue DR, and a clear DR
algorithm for adalimumab, etanercept and usteki-
numab. Participants agreed that the DR strategy can
already be considered for IL-17 and IL-23 inhibitors
while awaiting more scientific evidence.

What are the implications of this study for
disease understanding and/or clinical care?

This international consensus contributes to a clearer
and safer uptake and implementation of biologic DR
in clinical practice on a global scale, which can be
incorporated in future guidelines. Future research
on the efficacy and safety of DR of IL-17 and IL-23
inhibitors is needed to reach consensus on a more
specified DR strategy of these biologics in the near
tuture.

Before the questionnaires went live, they were piloted by
the SC and one independent researcher.

Recruitment of the expert panel

Dermatologists or dermatology residents worldwide, expe-
rienced with biologic treatment of adult patients with pso-
riasis, were asked to participate in the eDelphi expert panel;
recruitment took place between September and November
2024. An information leaflet was sent by e-mail to all mem-
bers of SPIN, the International Psoriasis Council (IPC) and
the European Academy of Dermatology and Venerology
(EADV) Task Force Psoriasis, consisting of several hundred
experts from around the globe with a special interest in in-
flammatory diseases, including current leading psoriasis
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experts. Invitations were also shared via social media chan-
nels of SC members, SPIN and IPC. Informed consent was
obtained from all participants.

Data collection

After registration, each participant was pseudonymized
prior to voting. A subject identification log was only acces-
sible for the main investigators for study purposes only. Each
round, participants received the link to the questionnaires
from the online system Castor EDC.** The statements and
the summary of available evidence were in English, but the
menu and navigational buttons could be translated to the
participant's preferred language. In case of incomplete ques-
tionnaires, automatic reminders were sent weekly, up to a
maximum of 4weeks. If a questionnaire remained incom-
plete, the participant was encouraged to complete the ques-
tionnaire via a personal email.

Per round, each statement was rated on a 9-point Likert
scale, with 1 to 3 labelled ‘not important/disagree, 4-6 ‘im-
portant but not critical/neither agree nor disagree’ and 7-9
‘critical/agree] and each was provided with a blank text box for
additional comments. In case any rating level of agreement of
1-3 (not important/disagree) was selected, participants were
asked to explain/justify their response. The additional MCQs
asked participants' preferred physician- and/or patient-
reported outcome(s) to guide DR, and which scores of these
outcomes they preferred as thresholds to initiate and (dis-)
continue DR. The first round also included questions on par-
ticipants' demographics. See S2 for the complete question-
naire of round 1 including the MCQs.

The SC aimed for a maximum of 3 rounds of voting
and 1 (digital) consensus meeting in case not all state-
ments reached consensus after 3 rounds. After each
round, results were analysed to determine whether con-
sensus on statements was reached. To reach consensus,
>70% of all participants required a rating level of agree-
ment of 7-9 (critical/agree) and <15% required 1-3 (not
important/disagree). As there are no universal standards
on which level of agreement indicates consensus in eDel-
phi studies, the consensus definition from previous der-
matology studies was used.?*® Results of each round
were summarized and discussed within the SC. Per state-
ment, individual suggestions and additional comments
were grouped to either (i) ‘leave something out of the cri-
teria/lower threshold than stated’, (ii) ‘add something to
the criteria/higher threshold than stated’ and (iii) ‘other’.
Statements which already reached strong consensus, ei-
ther agreement or disagreement, would not be included
in the subsequent round. The SC reconsidered and/or re-
defined statements in which no consensus was reached
for a subsequent consensus round based on input pro-
vided by the participants.

Data analysis and ethics

Data were analysed with IBM SPSS Statistics 29. Descriptive
statistics were used to analyse demographic participant
data, percentages of voters per level of agreement on consen-
sus statements and the results of the MCQs. As a sensitiv-
ity analysis, all analyses were repeated in which the voting
members of the SC were now also included.

@ Participating countries

FIGURE 1 Overview of participating countries.
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This study was conducted according to the ICH GCP guide-
lines and the principles of the Declaration of Helsinki. Data
collection was performed in accordance with the Dutch Act on
Implementation of the General Data Protection Regulation; in
Dutch: ‘Uitvoeringswet AVG’. This study was exempted for the
Medical Research Involving Human Subjects Act (WMO) by
the Medical Ethical Committee Arnhem-Nijmegen.

RESULTS

The first round of the eDelphi started September 24, 2024,
and ended November 17, 2024. A total of 70 experts regis-
tered for participation, of whom 63 completed the first round.
Consensus was reached on 9 statements; the 2 statements
without consensus were redefined by the SC (Appendix S2).
Consensus on both redefined statements was reached in the
second round between January 7, 2025 and February 20,
2025 by 62 participants. One participant dropped out during
the second round due to time constraints.

Demographic characteristics

Demographic participant data showed that psoriasis experts
from Europe, South America, Asia, Africa, North America
and Australia participated in the eDelphi (Figure 1).

Table 1 shows demographic characteristics of the par-
ticipants in both rounds. Mean age of the participants was
47.7years and a small majority was male. The majority (71%)
worked as a dermatologist in an academic setting. Participants
were experienced with biologic treatment for almost 15years
on average and almost all participants were experienced with
biologic DR. For around 84% of all participants, dose adjust-
ments were allowed in their country of practice with the ma-
jority being allowed to both increase and reduce the dose.

Consensus of statements

In the first round, consensus was reached regarding criteria
when to consider/initiate, (dis)continue and how to apply
DR by interval prolongation (Table 2). Statement 8 and 11
did not reach consensus. Based on participants' comments
on these two statements, the revised statement 8 was made
less imperative and allowed for personal preferences by
adding: ‘In addition, the time between first and potential
second step of DR can also be individualized based on
physicians' and patients' preferences’ (Table 3). The time
schedule included in the original statement, of at least
3 and 6months between the first and potential second
step of DR for, respectively, a short and longer injection
interval, was not further extended as it was already a
minimum. Comments on statement 11 were mainly about
individualization/tailoring of DR of IL-17i and IL-23i to
the patients' disease activity/preference. Therefore, the

TABLE 1 Demographic characteristics of the participants per round.

Demographic characteristics of participants

Round 1 (N=63) Round 2 (N=62)

Age (years) 47.7 (£10.9) 47.7 (£10.9)
Male 34 (54.0%) 33 (53.2%)
Setting

Academic hospital/ 45 (71.4%) 44 (71.0%)

University medical
center

Private hospital/clinic/ 13 (20.6%) 13 (21.0%)

practice

General hospital 8 (12.7%) 8 (12.9%)
Function

Dermatologist 58 (92.1%) 57 (92%)

Dermatologist in 4 (6.3%) 4 (6.5%)

training

Physician assistant 1 (1.6%) 1 (1.6%)
Number of years 14.6 (+£5.6) 14.5 (+£5.6)

experienced with biologic
treatment

Number of participants experienced with biologic DR
Yes 57 (90.5%) 56 (90.3%)
No 6 (9.5%) 6 (9.7%)

Dose adjustment allowed in country of practice

Yes 53 (84.1%) 52 (83.9%)
Dose increase 2 (3.8%) 2 (3.9%)
Dose reduction 5 (9.4%) 5(9.6%)

Dose increase and 46 (86.8%) 45 (86.5%)

reduction
No 7 (11.1%) 7 (11.3%)
Not known 3 (4.8%) 3 (4.8%)

Note: Results are presented as mean with standard deviation (+) or frequency (%).
Abbreviation: DR: dose reduction.

phrase “..., but the DR steps can be individualized based
on physicians' and patients' preferences ...” was added. The
scheme of the two-step interval prolongation for IL-17i and
IL-23i (first to 67% of the standard dose, subsequently to
50%) was maintained but was made less imperative while
awaiting more scientific evidence (Table 3).

As a sensitivity analysis, votes of the SC (N=7) were
added to the analysis. As a result, statement 8 in its origi-
nal form would have reached consensus in round 1 already
(N=49 agreed (70.0%) compared to N=44 (69.8%) without
the SC). Although the number of participants that agreed
with statement 11 increased to N=47 (67.1%) when adding
the SC responses, consensus was not reached in the first
round. In round 2, the revised statements 8 and 11 also
reached consensus when the votes of the SC were included
(78.3% agreement and 85.1% agreement, respectively). Based
on the statements that reached consensus, an internationally
agreed algorithm for biologic DR was developed (Figure 2).
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TABLE 2

Overview of the 11 statements of round 1 (N=63) with the results per statement shown as frequencies (%).

Agree Disagree Neutral

(rating level  (rating level (rating level | Consensus

of agreement of agreement of agreement | (agree 270% and
7-9) 1-3) 4-6) disagree <15%)

1. Disease control should have been achieved for at least 6 months with

the same biologic before dose reduction.

45 (71.4%) 8 (12.7%) 10 (15.9%)

2. The decision to initiate dose reduction should be based on all three
considerations: 1) shared decision-making, 2) disease activity, and 3)

the impact of psoriasis on a patient’s quality of life.

58(92.1%) O 5 (7.9%)

3. In the case of concomitant psoriatic arthritis, for which a

rheumatologist also treats the patient, the rheumatologist should be

consulted before the dermatologist initiates dose reduction.

53 (84.1%) 5 (7.9%) 5 (7.9%)

4. After dose reduction is initiated, disease control should be monitored

by combining at least one physician-reported outcome on disease

activity and at least one patient-reported outcome on disease-related

quality of life.

48 (76.2%) 2 (3.2%) 13 (20.6%)

5. Inline with previous literature, the standard dose of a biologic
(adalimumab, etanercept, ustekinumab) is preferably reduced by
injection interval prolongation in two steps:

+ Step 1: 67% of the standard dose (see scheme in S2)
+ Step 2: 50% of the standard dose (see scheme in S2)

46 (73.0%) 6 (9.5%) 11 (17.5%)

6. If a physician or a patient wants to reduce the dose by smaller

steps of injection interval prolongation, this can be applied (e.g., for
ustekinumab the first step can be to prolong the interval to 15 weeks

instead of 18 weeks).

52 (82.5%) 2 (3.2%) 9 (14.3%)

7. If a physician or a patient wants to reduce the dose by injection
interval prolongation beyond the second step of 50%, this can be
applied with an individualized schedule.

47 (74.6%) 3 (4.8%) 13 (20.6%)

8. The time between the first and second step of dose reduction is
preferably:
+ At least 3 months for biologics with a short injection interval according

to the standard dose (standard interval <8 weeks, e.g. adalimumab and

etanercept).

+ At least 6 months for biologics with a longer injection interval according to

the standard dose (standard interval =8 weeks, e.g. ustekinumab).

44 (69.8%) 3 (4.8%) 16 (25.4%)

9. After dose reduction, if there is loss of disease control and/or at a
patient’s request, it should be considered to return to the previous
effective dose or the standard dose.

60 (95.2%) 0 3 (4.8%)

10. Dose reduction of the newer biologics (IL-17 and IL-23 inhibitors) can

be considered in individual patients while awaiting more scientific
evidence.

51(81.0%) 6 (9.5%) 6 (9.5%)

11. Dose reduction of the newer biologics (IL-17 and IL-23 inhibitors) is
preferably also performed by two-step injection interval prolongation

(67% and consequently 50% of the standard dose) while awaiting
more scientific evidence.

42 (66.7%) 8 (12.7%) 13 (20.6%)

Multiple choice questions

In addition to consensus statements, we explored experts'
thoughts and beliefs on which physician- and/or patient-
reported outcome they would prefer to guide DR by add-
ing MCQs in round 1. It was shown that the majority
preferred the absolute Psoriasis Area and Severity Index
(PASI) as physician-reported outcome (N=52; 82.5%) and
the Dermatology Life Quality Index (DLQI) as patient-
reported outcome (N=52; 82.5%) to guide DR (Table 4).
Some experts did not want to include a physician- or
patient-reported outcome as they found patient satisfaction

more important; also, patient-reported outcomes were
found time consuming and unreliable. Figure 3 shows that
experts preferred different absolute PASI scores as thresh-
olds at which they would initiate DR (ranging from <0 to
<3) or return to the standard/previous effective dose (rang-
ing from >2 to =5). Also, different DLQI scores were pre-
ferred at which experts would initiate DR (ranging from <0
to <3); but the majority would return to the standard/pre-
vious effective dose at a DLQI score of >5. However, some
participants would return to the standard/previous effec-
tive dose at a DLQI score >10.

Results were comparable for the sensitivity analysis in-
cluding answers of the SC (N=7).
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TABLE 3 Overview of the 2 revised statements of round 2 (N=62) with the results per statement shown as frequencies (%).
Agree Disagree Neutral
(rating level  (rating level (rating level | Consensus
of agreement of agreement of agreement | (agree 270% and
7-9) 1-3) 4-6) disagree <15%)
8. The time between a first and potential second step of DR could be 47 (75.8%) 4 (6.5%) 11 (17.7%)
based on the original interval of the biologic e.g.:
+ At least 3 months for biologics with a short injection interval in the
standard dose (e.g. adalimumab, etanercept).
+ At least 6 months for biologics with a longer injection interval in the
standard dose (e.g. ustekinumab).
In addition, the time between first and potential second step of DR can
also be individualized based on physicians’ and patients’ preferences.
11. Dose reduction by two-step injection interval prolongation (67% and 51 (82.3%) 1(1.6%) 10 (16.1%)
consequently 50% of the standard dose) can be considered for the
newer biologics (IL-17 or IL-23 inhibitors), but the DR steps can be
individualized based on physicians’ and patients’ preferences while
awaiting more scientific evidence
DISCUSSION evidence regarding safety and efficacy.'™* Additionally, a

With this international modified eDelphi study, consensus
was reached on criteria regarding dose reduction (DR) by
interval prolongation of biologics for adult patients with
psoriasis resulting in an internationally agreed algorithm
for biologic DR (Figure 2). Psoriasis experts from almost
all continents participated and reached consensus on all
11 statements within two rounds. Experts agreed that
prior to initiation of biologic DR, disease activity should
be controlled for >6months with the same biologic.
The decision to initiate DR should be based on shared
decision-making, disease activity and quality of life and a
rheumatologist should be consulted in case of concomitant
psoriatic arthritis. After initiation, disease activity needs to
be monitored by a combination of at least one physician- and
at least one patient-reported outcome on disease activity and
disease-related quality of life. Regarding the DR strategy,
experts agreed that DR of TNFai (adalimumab, etanercept)
and the IL-12/23i (ustekinumab) should preferably be
applied by two-step injection interval prolongation, with
the first step resulting in 67% of the standard dose (1.5-fold
extension of the interval in standard dose) and the second
step resulting in 50% of the standard dose (2-fold extension
of the interval in standard dose). It should be considered
to return to the standard or previous effective dose when
disease activity increases due to DR, or when patients do not
feel comfortable with their lowered dose. In general, experts
deemed >3 months acceptable as time between the first and
second DR step of a biologic with a short interval, but it was
agreed that it should be longer (=6 months) for a biologic with
a longer interval. In general, it was stressed by the experts
that there should also be room for individualization of the
DR schedule. It was deemed acceptable to already apply DR
for IL-17i and IL-23i in individual cases, in anticipation of
more scientific evidence.

The statements on the DR strategy of the two-step in-
jection interval prolongation specific for adalimumab,
etanercept and ustekinumab are based on a large body of

previous prospective cohort study showed that most pa-
tients were able to achieve their prior PASI scores when
returning to the standard dose after DR failed.'® Also, pre-
vious studies on continuous or interrupted treatment of
biologics showed that most patients responded adequately
to retreatment by the standard dose.”’ ™ Infliximab, a
TNFai, was excluded from the statements on purpose as a
previous systematic review showed that patients developed
increased levels of antidrug antibodies (ADAs) against
infliximab when the dose was reduced by interval pro-
longation.”® Previous studies on ADA development in pa-
tients on DR of adalimumab, etanercept and ustekinumab
showed no (relevant) ADA development, nor a significant
difference in ADA levels between DR and standard dose
for adalimumab (in #=7 in Benzaquen et al.*' and n=25
in Atalay et al.*®) and ustekinumab (in 7=20 in Atalay
et al.*? and n=302 in Blauvelt et al.'?).!**"*? The more
cautious wording in the statement on DR of the newer bi-
ologics (IL-17i and IL-23i) is due to the fact that the avail-
able evidence prior to this eDelphi, where the statements
were based on, was limited to studies each focusing on a
single biologic (IL-17i is secukinumab and brodalumab,
and IL-23i guselkumab, with variable results).”* After
completion of this eDelphi, additional studies on DR of in-
dividual IL-17i and IL-23i have been published including
one randomized controlled trial (RCT). This RCT evalu-
ated early intervention with, and prolonging the injection
interval for, guselkumab in super responders and showed
non-inferiority of 100mg every 16weeks versus every
8weeks (GUIDE study).”® These super responders were
patients that achieved PASI 0 at both 20 and 28 weeks with
guselkumab, illustrating the specific nature of this group
which may hamper the generalizability to the overall pop-
ulation of psoriasis patients on biologics. Other additional
studies were case reports or small retro—/prospective co-
hort studies on secukinumab, ixekizumab, bimekizumab,
risankizumab and tildrakizumab.”~** Despite their lower
level of evidence, they all showed promising results of
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Criteria for biologic dose reduction (DR) in patients with psoriasis

Eligibility criteria to start DR

Follow-up during DR

Disease control 26 months
with same biologic

Biologic given at standard dose with

(e.g., adalimumab and etanercept)
1

Biologic given at standard dose with
longer injection intervals
(e.g., ustekinumab)

1

shorter injection intervals

Consider disease activity and quality of life
and shared decision making

Consult
rheumatologist
before starting DR

Psoriatic
arthritis?

* Treated by
rheumatologist

No

Start DR

Evaluate after 23 months | | Evaluate after 26 months

1] ¥

| Disease activity & Quality of Life*

Return to previous
effective dose OR
standard dose

Disease
control?

or upon
patient request

Continue DR with

with step 1 l l

Dose Reduction (DR)
STANDARD STEP 1
Biologic dose (67% of standard dose)

l step 1 or go to step 2

Dose Reduction (DR)
STEP 2
(50% of standard dose¥)

Adalumimab 40 mg every 2 weeks 40 mg every 3 weeks
Etanercept 50 mg every week 50 mg every 10 days
Ustekinumab 45 or 90 mg every 12 weeks 45 or 90 mg every 18 weeks

IL-17i and IL-23i  According to registered dose ~ 67% of registered dose®
= 1.5-fold extension of

40 mg every 4 weeks
50 mg every 2 weeks
45 or 90 mg every 24 weeks

50% of registered dose’
= 2-fold extension of interval

*Combine at least one physician-reported outcome on disease activity and one patient-reported outcome on disease-related quality of life to evaluate disease control

If preferred by the physician and/or patient:
** It is possible to add additional steps at 15 and 21 weeks

# Interval prolongation beyond 50% of the standard dose can be applied but with an individualized schedule

*: Dose reduction by interval prolongation can be considered in individual patients, steps can be individualized based on physicians’ and patients’ preferences while awaiting more scientific evidence

FIGURE 2 Algorithm for biologic dose reduction (DR) in patients with plaque psoriasis. The algorithm is the result of the statements that reached

consensus in this international eDelphi study.

DR; though, larger randomized trials are needed. The
results of an international, multicentre, randomized,
controlled, non-inferiority study (the BeNeBio trial) on
DR of IL-17i and IL-23i are expected to be published in the
coming year.43

The multiple choice questions (MCQs) at the end of the
first consensus round were added to provide insight in ex-
perts' thoughts and beliefs regarding the use of physician-
and patient-reported outcomes to guide DR. The majority
preferred the PASI and DLQI to guide DR, which is in line
with previous studies. However, the experts of this eDel-
phi study mainly preferred lower thresholds for PASI and
DLQI to initiate DR compared to the thresholds of <5 in
a Dutch eDelphi,*? and also lower than most of the PASI
scores used as a threshold in previous studies, which had a
wide range up to PASI <8.2*¢>*%%3 Qver time, dermatolo-
gists could have adjusted their opinion on these thresholds
as nowadays they are more experienced with the highly
effective biologic treatment of psoriasis. Important to note
is that thresholds guiding DR are not treatment goals but
serve as upper limits to be able to act in clinical practice
and are not goals that need to be achieved when applying
DR. It would be valuable to reach consensus on thresh-
olds of physician- and patient-reported outcomes to guide
DR, enabling more concise policymaking. However, as the

preferred thresholds within the panel varied considerably,
the feasibility of such a consensus study in a global con-
text is questionable. Our current algorithm is adaptable
to the current leading outcomes and thresholds within a
dermatologist's clinical practice making it applicable for
everyone.

To our knowledge, this is the first international consen-
sus on DR of biologics for adult patients with psoriasis. One
of the strengths is that participants were pseudonymized
and blinded for each other's answers during each consen-
sus round to minimize risk of bias. Also, members of the SC
participated in both consensus rounds, but to ensure that
no bias was introduced, their votes were only included in a
sensitivity analysis, which did not result in different results.
All continents were represented in this consensus; however,
it should be noted that the majority of participants were
from Europe/Western countries. This could be due to the
greater access to dermatological care and biologics in these
countries compared to, for example, Africa, making derma-
tologists more keen to participate. Not every country allows
or reimburses DR, resulting in the continued use of fixed,
registered doses of biologics. For these countries in partic-
ular, this consensus could contribute to the uptake of DR,
as it shows that DR is an accepted part of current scientific
and clinical psoriasis practice. In addition, previous studies
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TABLE 4 Overview of the 2 multiple choice questions of round 1
(N=63) with the results shown as frequencies (%).

Which physician-reported outcome on disease
activity would you prefer to guide dose reduction?
(multiple answers possible) N (%)

Absolute Psoriasis Area and Severity Index (PASI) 52 (82.5%)

Relative PASI (compared to PASI at the start of the 10 (15.9%)

biologic, e.g. PASI90)

Static Physician Global Assessment (PGA) 23 (36.5%)
Body Surface Area (BSA) (absolute) 23 (36.5%)
Other (please specify) 4(6.3%)

I do not want to include a physician-reported outcome on 2 (3.2%)
disease activity to guide dose reduction (please specify)

Which patient-reported outcome on quality of life
would you prefer to guide dose reduction? (multiple
answers possible) N (%)

Dermatology Life Quality Index (DLQI) 52 (82.5%)

Skindex-29 2 (3.2%)
Other (please specify) 7 (11.1%)
I do not want to include a patient-reported outcome on 5 (7.9%)

quality of life to guide dose reduction (please specify)

(a) At which score of the absolute PASI

would you initiate dose reduction?
1(2%) 24%)

Score

B 0

/ <1

o - 10 (19%)

/[ =3

<4

/ s5

I Other

52
(c) At which score of the DLQI

would you initiate dose reduction?

[0
Q
o
=
()
IA
w

Other

have shown that dermatologists worldwide are pending con-
sensus or a guideline on biologic DR. This consensus poten-
tially provides a starting point for future guidelines, both
nationally and internationally. It is important to note that
local guidelines are decisive for local policy, despite (inter-)
national guidelines. Therefore, individual clinics would al-
ready be able to implement biologic DR based on this con-
sensus while awaiting (inter-)national guidelines.

There are also some limitations. This consensus might
be less generalizable due to a relatively small number of
experts that participated considering the large networks
used to invite experts. Despite the smaller panel, the ex-
pert panel was above sufficient to generate reliable results
as, in general, at least 23 participants who are similarly
trained and have a general understanding in the field of
interest are considered sufficient for a Delphi consensus
study.*®"” The expert panel of this eDelphi consisted of
dermatologists and dermatology residents who were all ex-
perienced in the field of psoriasis and biologics, including
world-leading psoriasis experts. In addition, the number
of participants remained remarkably consistent through-
out the two consensus rounds, thereby enhancing the

(b) At which score of the absolute PASI
would you return to the standard dose or
previous effective dose ?

1(2%)
Score
B 0
/ =1
/ =22
/ =3
4
/ 25
Il Other
(d) At which score of the DLQI
would you return to the standard dose or
previous effective dose ?
1(2%)
Score
s ]
/ =1
/ =2
/1 =3
4
/ 25
I Other

FIGURE 3 Overview of the scores of the absolute PASI and DLQI at which participants would initiate dose reduction (a, ¢) and would return to
the standard dose or previous effective dose (b, d). Only participants who preferred the absolute PASI as the physician-reported outcome (N=52) and
those who preferred the DLQI as the patient-reported outcome (N=52) were able to respond. DLQI, Dermatology Life Quality Index; N, number of

participants; PASI, Psoriasis Area and Severity Index.
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reliability of the results. Around 10% of the participants
had no experience with biologic DR; therefore, their ability
to rate the statements could be questioned. However, each
statement was accompanied by a summary of available ev-
idence facilitating access to the current literature, enabling
every participant to rate the statements.

In conclusion, this eDelphi provides the first interna-
tional consensus on when and how to apply biologic DR for
adult patients with psoriasis including a clear algorithm for
DR of adalimumab, etanercept and ustekinumab. To reach
future consensus on a specific DR strategy for IL-17i and
IL-23i, additional high-quality evidence is needed. This ev-
idence is expected in the near future, possibly enabling an
update to this consensus study within the next one to two
years. Future research is also needed to identify both thresh-
olds guiding DR and treatment goals separately on a global
scale, to enable more concise policymaking regarding bi-
ologic DR internationally. This consensus can be the start
of an international guideline on biologic DR for psoriasis
leading towards international implementation of biologic
DR, which would be beneficial for patients, physicians and
healthcare systems.
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