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ABSTRACT

Introduction Targeted biologic therapies have
transformed outcomes for individuals with psoriasis, a
common immune-mediated inflammatory skin disease.
The widespread use of these highly effective treatments
has led to a growing number of individuals with clear

or nearly clear skin remaining on continuous, long-

term treatment. Personalised strategies to minimise

drug exposure may sustain long-term disease control
while reducing treatment burden, associated risks

and healthcare costs. This study aims to evaluate the
feasibility of a definitive pragmatic effectiveness trial of
two personalised dose minimisation strategies compared
with continuous treatment (standard care) in adults with
well-controlled psoriasis receiving the exemplar biologic
risankizumab.

Methods and analysis This is a multicentre, assessor-
blind, parallel group, open-label randomised controlled
feasibility trial in the UK, evaluating two personalised
biologic dose minimisation strategies for psoriasis. 90
adults with both physician-assessed and patient-assessed
clear or nearly clear skin on risankizumab monotherapy
for >12 months will be randomised in a 1:1:1 ratio to (1)
patient-led ‘as-needed’ treatment, where risankizumab is
administered at the first sign of self-assessed psoriasis
recurrence, (2) therapeutic drug monitoring-guided
treatment, with personalised dosing intervals determined
using a pharmacokinetic model or (3) continuous treatment
as per standard care, for 12 months. Participants will be
invited to submit self-reported outcomes and self-taken
photographs every 3 months using a bespoke remote
monitoring system (mySkin app) and will attend an in-
person assessment at 12 months. They may also request
additional patient-initiated follow-up appointments during

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The study will provide data on the feasibility of per-
sonalised biologic dose minimisation strategies in
well-controlled psoriasis.

= Participants will be recruited from multiple derma-
tology departments in the UK, including both aca-
demic and non-academic centres.

= This study leverages novel digital platforms to
streamline trial processes and reduce the need for
in-person visits.

= The design and delivery of the study has been in-
formed by extensive patient and public involvement.

= The study is not powered to evaluate clinical
effectiveness.

the trial if needed. The primary outcome is the practicality
and acceptability of the two personalised biologic dose
minimisation strategies, assessed as a composite measure
including recruitment and retention rates, adherence to
the assigned strategies and acceptability to both patients
and clinicians. The feasibility of collecting healthcare

cost and resource utilisation data will also be evaluated

to inform a future cost-effectiveness analysis. A nested
qualitative study, involving semistructured interviews with
patients and clinicians, will explore perspectives on the
personalised biologic dose minimisation strategies. These
findings will inform the design of a future definitive trial.
Ethics and dissemination This study received ethical
approval from the Seasonal Research Ethics Committee
(reference 24/L0/0089). Results will be disseminated
through scientific conferences, peer-reviewed publications
and patient/public engagement events. Lay summaries

BM) Group

Ye W, et al. BMJ Open 2025;15:6106635. doi:10.1136/bmjopen-2025-106635 1

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* salelql
uoidwieyInos Jo ANSIaAIUN T8 GZ0Z ‘G2 JAGWAAON Uo /wod (wg uadolway/:dny woly papeojumoq ‘2oz 1240190 0T U0 GE990T-G20z-uadolwa/9eTT 0T se paysiiand isiiy :uado CING


https://bmjopen.bmj.com/
http://orcid.org/0000-0002-8983-0355
http://orcid.org/0000-0002-5076-0206
http://orcid.org/0000-0002-8098-9220
http://orcid.org/0000-0001-7041-459X
http://orcid.org/0000-0002-7612-1605
https://doi.org/10.1136/bmjopen-2025-106635
https://doi.org/10.1136/bmjopen-2025-106635
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2025-106635&domain=pdf&date_stamp=2025-010-10
http://bmjopen.bmj.com/

and infographics will be codeveloped with patient partners to ensure the
findings are accessible for the wider public.
Trial registration number ISRCTN17922845.

INTRODUCTION

Background and rationale

Chronic plaque psoriasis is a common immune-mediated
inflammatory disease affecting over 125million people
worldwide." It is characterised by red, scaly skin plaques
and is associated with multiple comorbidities including
depression, cardiometabolic syndrome and psoriatic
arthritis.” Although there is currently no cure, advances
in the understanding of psoriasis pathophysiology have
led to the development of biologic therapies targeting key
inflammatory pathways involved in disease progression,
including tumour necrosis factor (TNF), interleukin-17
(IL-17) and interleukin-23 (IL-23).2 Biologic therapies
have transformed outcomes for individuals with psori-
asis, with up to 60% achieving complete skin clearance at
12months.””

The widespread adoption of biologic therapies in
routine care has resulted in a growing population of indi-
viduals with well-controlled psoriasis receiving continuous,
long-term treatment. Although highly effective, biologic
therapies are associated with dose-dependent adverse
events, including increased susceptibility to infections
and, more rarely, serious complications such as demyelin-
ation.” These risks remain a concern for patients: during
the COVID-19 pandemic, a global cross-sectional survey
found that one in four patients discontinued biologic
treatment, with nearly half citing concerns over long-term
immune suppression.'” The high cost of biologic treat-
ment and the burden associated with ongoing injections
and hospital visits further highlight the need for opti-
mised treatment strategies that reduce drug exposure
while sustaining disease control. Although recent surveys
indicate support among dermatologists for biologic
dose minimisation in patients with well-controlled psori-
asis, real-world implementation remains variable due to
limited robust, high-quality evidence to guide safe and
effective dose reduction without increasing the risk of
disease flares.'" '

Emerging evidence indicates that durable disease
control may be achievable through strategies that reduce
biologic exposure. Several studies have shown that
disease control can often be maintained for extended
periods following biologic discontinuation and is typi-
cally regained quickly on retreatment, without major
safety concerns.* ™7 A recent systematic review reported
median times to relapse ranging from 12 to 34 weeks
following biologic discontinuation, with longer periods
of disease control observed after cessation of IL-23 inhib-
itors."® Notably, in most studies, biologic discontinuation
occurred relatively early in the treatment course (typi-
cally between 12 and 28 weeks), shortly after disease
control was achieved." "7 This raises the possibility that
maintaining disease control for a longer duration prior

to discontinuation may lead to even more favourable
outcomes.

To date, most biologic dose minimisation studies
in psoriasis have employed standardised, stepwise
dose reduction protocols, applying the same tapering
schedule across all participants.'” * While structured,
this ‘one-size-fits-all’ approach does not account for
individual variation. As healthcare models seek to
become increasingly personalised, there is a need
for more flexible, individualised strategies. One
such approach involves adjusting the biologic dosing
interval based on individual response, so further
doses are only given if disease control is no longer
maintained.?' As self-reported skin status is a reliable
method for monitoring psoriasis,?® patients are well
positioned to detect disease recurrence themselves
through the appearance of a skin plaque. This opens
the possibility of a patient-led ‘as-needed’ approach,
in which biologic treatment is paused and restarted
by the patient at the first sign of recurrence.”® This
strategy may enhance patient empowerment and
reduce treatment burden; however, its safety and
effectiveness in real-world clinical settings remain
untested.

Another personalised approach using
serum drug levels to guide dosing. Pharmacokinetic
(PK) data across multiple classes of biologics including
1L-23, 1L-17 and TNF inhibitors indicate that in indi-
viduals who are established on treatment, serum drug
concentrations often exceed the levels required for
disease control.***® An exposure-response analysis of
the exemplar IL-23 inhibitor biologic risankizumab
in phase II and phase III trials found that average
serum drug concentration, rather than trough level,
was the stronger predictor of treatment response.?
Patients with higher average serum risankizumab
concentrations were more likely to achieve disease
control, suggesting that serum drug level-guided dose
adjustments may allow individualised dose reduc-
tions without compromising efficacy.*® We have devel-
oped a model-informed precision dosing approach
using Bayesian estimation to predict individual PK
parameters to generate personalised dosing intervals
for risankizumab (via a user-friendly online dash-
board).*” However, the acceptability of implementing
therapeutic drug monitoring (TDM)-guided biologic
dosing in routine psoriasis care, and the feasibility of
delivering a definitive pragmatic effectiveness trial,
remains to be established.

involves

Objectives

The primary objective of this study is to determine the
practicality and acceptability, to both patients and clini-
cians, of two personalised biologic dose minimisation
strategies compared with continuous treatment in adults
with chronic plaque psoriasis who have been clear or
nearly clear for 212 months on risankizumab mono-
therapy. The treatment strategies are:
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» Patientled ‘as-needed’ treatment: risankizumab is
self-administered at the first self-assessed sign of psori-
asis recurrence, supporting patient empowerment
and self-management.

» TDM-guided treatment: a PK model-informed preci-
sion dosing approach is used to generate a personal-
ised dosing interval (via an online dashboard), based
on serum risankizumab concentration and individual
covariates.”’

» Continuous treatment: ongoing fixed interval risanki-
zumab dosing, as per standard care.

The secondary objectives are to:

» Provide preliminary data on the potential clinical
effectiveness, safety, tolerability and treatment burden
of (1) patient-led ‘as-needed’ treatment and (2) TDM-
guided treatment compared with (3) standard care
(continuous treatment). These data will allow estima-
tion of effect sizes to inform sample size calculations
for a future definitive trial.

» Assess the feasibility of collecting data on healthcare
costs and resource use for each treatment strategy.

» Refine the model-informed precision dosing dash-
board for TDM-guided risankizumab dosing using
longitudinal PK data and pharmacodynamic (PD)
data, to enhance its future utility.?’

The exploratory objectives are to:

» Determine the feasibility of self-sampling blood, which
may be used in future research and clinical care.

» Determine the feasibility of genotype testing, which
may be used in future research and clinical care.

METHODS AND ANALYSIS

Study design and setting

Patient Led As Needed (PLAN)-psoriasis is a multi-
centre, assessor-blind, parallel group, open-label, feasi-
bility randomised controlled trial (RCT) with economic
scoping and a nested qualitative study (figure 1). It will be
conducted across multiple hospital dermatology depart-
ments in the UK, representing a mix of academic and
non-academic centres (online supplemental table 1).

Table 1 Eligibility criteria

Inclusion criteria Exclusion criteria

» Adults aged >16 years with a » Receiving
diagnosis of chronic plaque psoriasis risankizumab

for a primary
indication other
than psoriasis.

with evidence of clear or nearly clear
skin on risankizumab monotherapy
for >12 months.

» Physician Global Assessment of » Concomitant
clear or nearly clear skin at study immune-
entry. modifying

» Clinician assessed Psoriasis Area therapy or
and Severity Index <2 at study entry. phototherapy.

» Patient Global Assessment of clear
or nearly clear skin at study entry.

Participants and recruitment
Participants are eligible for the trial if they meet the inclu-
sion and exclusion criteria outlined in table 1. Figure 2
summarises the flow of participants through the study.

Potentially eligible participants will be identified by
the clinical team at each study site during routine clin-
ical care visits, as well as from individuals scheduled to
attend the sites. Additionally, relevant research databases
will be searched, and individuals with psoriasis who have
consented to be contacted about related research studies
will be approached. To maximise reach, study details
will also be disseminated through national and regional
networks, including the UK Dermatology Clinical Trials
Network, the Psoriasis Association, relevant websites,
newsletters and social media channels. In line with
the National Institute for Health and Care Research’s
(NIHR'’s) Research Inclusion Strategy, efforts will be made
to engage with individuals from diverse backgrounds to
ensure the study population is representative of the wider
psoriasis population.® * To further promote inclusivity,
individuals will also have an opportunity to self-refer into
the study.

All individuals who express interest will have the
opportunity to discuss the study with a member of the

f N
Intervention 1: Patient-led ‘as needed’ treatment (dose at first sign of self-assessed psoriasis recurrence)
Study population: O O
90 adults with > <
psoriasis who have Intervention 2: TDM-guided treatment (precision dosing dashboard based on pharmacokinetic model)
clear/nearly clear skin 1:1:1 -O O
for >12 months on N d
7 i '8 ™
risankizumab Comparator: Continuous treatment (standard care)
monotherapy G o
NS
\ J
______________________________________________________ .
Study timeline: 0 months 12 months
I, J & O
Screening Baseline PIFU ::I'lo";"':
needed| u
(serum sample for TDM) (as ) (Study end)
Figure 1 Trial design. PIFU, patient-initiated follow-up; TDM, therapeutic drug monitoring.
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Potentially eligible participants identified via:
e Dermatology departments
e Consent to recall
e Responses to adverts on relevant websites, social media,
and newsletters

oo
c
§ Information leaflet provided to interested participants and study
(3 explained.
w
Screening visit (< 12 weeks prior to randomisation):
e Eligibility confirmed
e eConsent
e Blood sample for DNA/serum analysis
Baseline visit:
e In-person blinded assessments (PASI, PGA)
e Self-report questionnaires/photos via mySkin app
2 Randomisation 1:1:1 (n=90)
©
(%]
©
o
Patle?t-led as TDM-guided Continuous
needed’ treatment treatment treatment
(biologic paused ‘ant.:l (model-informed (standard fixed
restarted on psoriasis precision dosing) interval dosing)
recurrence)
a '
3-month self-report questionnaires/photos via mySkin app
\ J
e N

6-month self-report questionnaires/photos via mySkin app
Self-taken blood sample for serum

. y,
{ N
9-month self-report questionnaires/photos via mySkin app
. 7

o
>
32

o

©

L

PIFU as needed

/ 12-month self-report questionnaires/photos via mySkin app \
In-person blinded assessments (PASI, PGA) and blood sample

Quialitative interviews with subset of patients and clinicians on
experiences of intervention/study

(End of study)

o J

Figure 2 Participant flow chart. PASI, Psoriasis Area and Severity Index; PGA, Physician Global Assessment; PIFU, patient-
initiated follow-up; TDM, therapeutic drug monitoring.
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Table 2 Study procedures for Patient Led As Needed (PLAN)-psoriasis

Baseline

Baseline

and Month Month Month Month

Screening randomisation Training 3 6 9 12 PIFU

Informed consent X
Eligibility X
Demographics X
Medical history X
Blood sample* X
Randomisation X
Educationt
Clinical assessments (in-person)
PASI X
Physician Global Assessment X
Body mass index

X X v W

Waist circumference
Patient reported outcome measures
Patient Global Assessment X X
DLQl
EQ-5D-5L
ltch NRS
PHQ
GAD
BIPQ
PsAID
PEST
Injection log
Photographs
Adverse events recording

Adherence and acceptability
questionnaires

Resource use

Nested qualitative study
Semistructured interviews9|

X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X X
X X X X X X X X X X X X

X
x
x
x
X
X

*Serum albumin, creatinine, C reactive protein, risankizumab concentration, anti-risankizumab antibody titre.

TSelf-taken blood sample.

FTraining provided on treatment strategy, PIFU and the mySkin app.
§Assessor-blind skin assessments.

{|Subset of participants and clinicians only.

BIPQ, Brief lliness Perception Questionnaire; DLQI, Dermatology Life Quality Index; EQ-5D-5L, EuroQol 5-Dimension 5-Level; GAD,
Generalised Anxiety Disorder Questionnaire; NRS, Numerical Rating Scale; PASI, Psoriasis Area and Severity Index; PEST, Psoriasis
Epidemiology Screening Tool; PHQ, Patient Health Questionnaire; PIFU, Patient-Initiated Follow-Up; PsAID, Psoriatic Arthritis Impact of

Disease.

research team and will be provided with an information
sheet. They will be given sufficient time to consider their
participation. Written informed consent will be obtained
electronically (eConsent) from each participant prior
to study enrolment by a member of the research team.
Table 2 outlines the study procedures in the trial.

Randomisation and blinding

Participants will be randomised (1:1:1 ratio) to one of
three treatment strategies: (1) patientled ‘as-needed’
treatment, (2) TDM-guided treatment and (3) contin-
uous treatment (standard care). Randomisation will be
conducted via a secure online system to ensure allocation

Ye W, et al. BMJ Open 2025;15:6106635. doi:10.1136/bmjopen-2025-106635
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concealment. Stratification will be based on recruiting
site and clear or nearly clear skin status, with randomly
varying block sizes used to maintain allocation conceal-
ment and achieve balanced group sizes across these
categories.

Although participants and the research team will not
be blinded to the treatment strategy allocated, disease
severity assessments, including the Psoriasis Area and
Severity Index (PASI) and Physician Global Assessment,
will be conducted by an assessor who is blinded to treat-
ment allocation and is not involved in the participant’s
care. Participants will be asked not to reveal their allo-
cated treatment strategy to this blinded assessor. The
blinded assessor will be either a dermatologist or a derma-
tology nurse.

Interventions

Following randomisation, all participants will receive
training on their assigned treatment strategy, which they
will follow for the 12-month study period. Topical treat-
ments can be used as usual across all treatment strategies.
Routine follow-up is scheduled at month 12 (study end),
after which participants will return to National Health
Service (NHS) care. Participants may continue with their
assigned treatment strategy beyond the study period if
they wish, following discussion with their clinical team.

Participants will be invited to use the mySkin app to
submit self-reported outcomes and self-taken photo-
graphs at three-monthly intervals throughout the
12-month study period. Disease severity at each timepoint
will be assessed using the self-reported Patient Global
Assessment. This approach is supported by prior research
demonstrating concordance between patient and
clinician-assessed disease severity in psoriasis, especially at
low disease activity.”’ No routine in-person follow-up visits
are scheduled prior to the final follow-up at month 12.

The mySkin app is designed to streamline trial proce-
dures, promote patient empowerment and minimise
unnecessary clinic visits. It enables remote collection of
patientreported outcomes and self-taken photographs
(including step-by-step guidance to optimise/standardise
photograph capture). The app also includes an injec-
tion log to record administered biologic injections and
displays each participant’s assigned treatment strategy,
along with a personalised dashboard showing when their
next biologic dose is due.

The mySkin app provides step-by-step instructions for
self-sampling of blood for serum analysis (aligned with
a supporting video, https://bit.ly/taking-blood-sample).
All participants will be invited to collect up to 1mL of
blood using serum microtubes at month 6. Self-sampling
kits will be mailed to participants’ homes in advance, and
they will be asked to return their samples to the central
study team using prepaid packaging. Participants will also
be invited to complete an in-app questionnaire to assess
the acceptability of self-sampling of blood, incorporating
relevant constructs from the theoretical framework of
acceptability.”!

Throughout the study, participants may request ad hoc
patient-initiated follow-up (PIFU) visits via the mySkin
app if they rate their psoriasis severity as moderate or
worse based on the Patient Global Assessment, or if they
have concerns about any intercurrent issues. PIFU visits
will occur within 5 working days of participant request.

For participants unable to use the mySkin app, the
research team will arrange alternative methods of data
collection such as paper forms. Participants without
access to a smartphone will be provided with an elec-
tronic device and the necessary training. All participants
may also access further support from the research team
via telephone if needed.

Intervention arm 1: patient-led ‘as-needed’ treatment
Participants randomised to patientled ‘as-needed’ treat-
ment will pause risankizumab monotherapy and resume
it at the first sign of self-assessed psoriasis recurrence to
maintain clear or nearly clear skin, keeping a minimum
dosing interval of 12 weeks®. Recurrence is defined as
Patient Global Assessment Score of mild (ie, no longer
clear/nearly clear).

Intervention arm 2: TDM-guided treatment

For participants randomised to TDM-guided treatment,
a clinician will use an online precision dosing dashboard
incorporating a PK model for risankizumab therapy to
calculate a personalised dosing interval, which will be
applied throughout the 12-month study period.”” To
generate this interval, the dashboard requires the serum
concentration of risankizumab and the anti-risankizumab
antibody titre, measured using routine rapid chemilumi-
nescence assays following the screening visit. The dash-
board also requires the date of the last risankizumab
dose, body weight, PASI and the serum levels of albumin,
creatinine and C reactive protein.

Comparator arm: continuous treatment (standard care)
Participants randomised to the comparator arm will
continue risankizumab monotherapy at fixed 12-weekly
intervals, as per standard care.

Outcomes
Primary outcome
The primary outcome will be the practicality and accept-
ability of the two personalised biologic dose minimisation
strategies, assessed as a composite measure comprising
recruitment and retention rates, as well as adherence
to and acceptability of the allocated treatment strategy
(table 3).%

These components will inform whether progression to
a full-scale, definitive RCT is appropriate:
» If all components exceed 80%, the study will proceed
to a definitive RCT without protocol modifications.
Ifany componentfalls between 20% and 80%, the study
may still progress, but with protocol modifications.
If any component is below 20%, progression to a full
trial will be halted.

>
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Table 3 Components of the primary outcome

Component Evaluation criteria

Recruitment
rate

Proportion of eligible individuals invited to
participate who are randomised.

Proportion of participants who complete
the 12-month follow-up visit.

Retention rate

Adherence to the allocated treatment
strategy, assessed using patient and
clinician questionnaires.

Acceptability of the allocated treatment
strategy, using relevant constructs from the
theoretical framework of acceptability.*’
This will be assessed through patient and
clinician questionnaires, with a subset of
participants also taking part in one-to-one
semistructured qualitative interviews.

Adherence

Acceptability

These progression criteria were developed through
study team consensus and may be refined during the
study with input from patients, clinicians and researchers,
under the guidance of the trial steering committee (TSC).

Secondary outcomes

The secondary outcomes include:

» Clinical and healthcare outcomes over the 12-month
period, comparing the different groups based on the
following:

- Number of weeks per patient spent with ‘disease
control’. Disease control is defined as a Patient
Global Assessment Score of clear or nearly clear
skin with no evidence of disease worsening.

- Number of ‘disease worsening’ episodes per pa-
tient. Disease worsening is defined as an assessor
blind increase in PASI of >3 from baseline with a
minimum PASI of 5 (assessed via in-person visits),
and/or a treatment change such as biologic dose
escalation, biologic switch or the addition of ad-
junctive therapy. This definition has been previous-
ly used in RCTs of immune-mediated inflammatory
diseases, including psoriasis.32

- Disease severity at the end of the trial, assessed
through blinded PASI and Physician Global
Assessment at the month 12 in-person visit.

- Patientreported outcomes including the following:
- Dermatology Life Quality Index.

- EuroQol 5-Dimension 5-Level Questionnaire
(EQ-5D-5L).

- Itch Numerical Rating Scale.

- Patient Health Questionnaire for depression.

- Generalised Anxiety Disorder questionnaire.

- Brief Illness Perception Questionnaire.

- Psoriatic Arthritis Impact of Disease Question-
naire, if participants have a rheumatologist con-
firmed diagnosis of psoriatic arthritis.

- Treatment and healthcare burden, assessed by to-
tal drug exposure, number of drug-free weeks per

patient (post each 12-week cycle) and number of
PIFU visits.
- Safety and tolerability, assessed by:
Incidence of adverse events and serious infec-
tions.

- Incidence of new onset psoriatic arthritis
(screened for using the Psoriasis Epidemiology
Screening Tool) or flare of psoriatic arthritis (as
confirmed by a rheumatologist).

- Proportion of patients with antidrug antibodies.

- Number of injection site reactions.

» Feasibility of collecting healthcare cost and resource
use data for each treatment strategy assessed by the
proportion of missing data.

» Acceptability and practicality of follow-up comple-

tion, measured by:

- Proportion of participants who complete the three-
monthly self-assessments (including submission of
photographs) using the mySkin app.

- Proportion of missing data per participant.

- Duration of in-person study visits at month 12 and
during PIFU visits.

Refine the model-informed precision dosing dash-

board for TDM-guided biologic treatment using longi-

tudinal PK and PD data, to enhance its future utility.”’

Acquisition of clinical samples and data for future use

by the wider scientific community.

» Acceptability and practicality of self-taken blood
samples for serum analysis, assessed by questionnaires
evaluating relevant constructs from the theoretical
framework of acceptability, proportion of participants
who submit a self-taken blood sample following study
team invitation, time from invitation to sample receipt
by study team, proportion of self-taken samples from
which the serum drug concentration is successfully

measured and qualitative interviews with a subset of
participants.”

» Acceptability and practicality of genotype testing,
assessed by participant questionnaires evaluating rele-
vant constructs from the theoretical framework of
acceptability and qualitative interviews with a subset
of participants.”

>

Adverse events

Adverse event data will be collected during in-person
study visits and through self-reported questionnaires
embedded within the mySkin app. Expected events of
special interest will be captured using follow-up self-
report questionnaires, including (1) worsening of psori-
asis and (2) worsening or emergence of psoriatic arthritis.
These events will be reported as trial outcomes rather
than adverse events.

Sample size

As this is a feasibility trial, a formal sample size calcula-
tion is not appropriate. On a pragmatic basis, a total of
90 participants (30 participants per treatment arm) has
been deemed sufficient to estimate each component of
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the primary outcome, including recruitment rate, reten-
tion and acceptability and adherence in the intervention
arms. Specifically, the overall retention rate has an esti-
mated 95% CI of approximately +10%, and acceptability
and adherence within each treatment arm will have an
estimated interval of approximately +20%.

Recruitment will be monitored closely to ensure
adequate participant enrolment to meet the target sample
size. In the event of recruitment challenges, the TSC will
advise on appropriate strategies to improve recruitment,
for example, by revising the eligibility criteria or imple-
menting targeted recruitment campaigns.

Statistical methods

All analyses will follow the intention-to-treat principle.
As this is a feasibility trial, the study is not powered to
detect differences in outcomes between groups. The
primary focus of the analysis will be on estimation to
inform the design of a future pragmatic effectiveness
trial. Appropriate descriptive statistics will be used to
summarise quantitative data, both overall and by treat-
ment arm (eg, means and SD for continuous variables,
frequencies and percentages for categorical variables).
At each postrandomisation timepoint, each clinical
outcome for each treatment group will be summarised
using suitable descriptive statistics. No subgroup anal-
yses are planned.

To explore the potential effects of the allocated treat-
menton clinical outcomes, linear mixed-effects regression
models will be used. Each model will include a random
intercept to account for repeated measures within partic-
ipants, with fixed effects for treatment group, time (as
a categorical variable) and their interaction to estimate
between-group differences at each timepoint. Adjusted
mean differences between groups will be reported, along
with 80% and 95% Cls.

Loss to follow-up will be reported by treatment arm and
assessment timepoint. Missing data will be summarised
using descriptive statistics. The primary analysis will use all
available data without imputation, under the assumption
that data is missing at random. The extent and pattern of
missingness will be examined to inform the design of a
future trial.

Sensitivity analyses, including per-protocol analyses,
may be conducted where appropriate to explore the
impact of adherence and protocol deviations. In accor-
dance with the Consolidated Standards of Reporting
Trials (CONSORT) extension for pilot and feasibility
studies, no formal hypothesis testing will be undertaken
and p values will not be reported.33

Economic scoping

To inform the design of a full economic evaluation
comparing different personalised biologic dose minimi-
sation strategies, this feasibility trial will focus on devel-
oping and piloting data collection methods to facilitate
this. Specifically, it will:

» Pilot the collection of data needed to estimate inter-
vention costs, with feasibility assessed through comple-
tion rates of individual items and overall.

Develop and implement a self-report resource use
questionnaire within the mySkin app to capture (1)
broader NHS resource use related to psoriasis and (2)
personal costs, including the impact on a participant’s
ability to work. Data will be collected at baseline and
every 3months, with completion rates for individual
items and the overall questionnaire used to evaluate
feasibility.

Assess the feasibility of using the EQ-5D-5L embedded
in the mySkin app to estimate utility values. As all five
domains need to be completed to assess utility, the
completion rates for each domain will be examined.

Resource use will be valued using published unit cost
data for the most recent price year available. This will
enable preliminary identification of potential cost drivers
across the different treatment strategies, helping to
prioritise key data collection areas in the future defini-
tive trial. As this is a feasibility study, no incremental cost-
effectiveness analysis will be conducted.

Nested qualitative study

Aims

The nested qualitative study aims to support interpre-
tation of quantitative findings by exploring patient and
clinician perspectives on the acceptability and real-world
practicality of patientled ‘as-needed’ and TDM-guided
biologic dose minimisation strategies. In addition, it seeks
to generate new insights into the barriers and enablers
influencing adherence to these approaches, as well as
factors affecting trial recruitment and retention.

Methods

At least 16 participants will be recruited for one-to-one
semistructured interviews, with a minimum of 8 from
each intervention arm. Participants will be purposively
sampled to ensure diversity in demographic and clin-
ical characteristics, as well as variation in the number
of biologic injections received during the study. Efforts
will also be made to include participants who withdrew
from the trial or who encountered challenges with the
interventions or research processes. From the pool of
trial participants who consented to be contacted about
the qualitative study, individuals meeting the sampling
criteria will be provided with an information leaflet.
Those who agree to take part will be asked to complete a
separate consent form for the interview.

At least eight clinicians from participating sites will also
be recruited for one-to-one semistructured interviews,
including doctors, nurses and pharmacists. Each clini-
cian will receive an information leaflet, and if willing to
participate, will be asked to complete a separate interview
consent form.

Interviews will be conducted by a trained member of
the research team, either face-to-face, by telephone or via
video conference call, according to participant preference.
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A semistructured topic guide will be used to explore
relevant constructs from the theoretical framework of
acceptability, experiences of psoriasis management and
perspectives on trial procedures and interventions, with
flexibility to explore emergent themes.” Interviews are
expected to last 45-60min and will be audio recorded
(with permission), transcribed verbatim and deidentified
to maintain confidentiality.

Analysis

Interview transcripts will be analysed using framework
analysis, informed by the theoretical framework of accept-
ability.”! Coding will be primarily deductive, organised
around the key constructs of the theoretical framework
of acceptability, while allowing for inductive insights to
capture unanticipated factors influencing intervention
acceptability and trial participation. The qualitative find-
ings will be triangulated with the main trial results to
inform recommendations for implementing trial findings
and help shape the design of a future definitive trial.

Data collection and management

Data obtained at in-person visits will be recorded on case
report forms and entered onto CAPTURE (ChArting
PaTient outcomes Using an online REsource), a secure
electronic capture and sample management system
hosted by Guy’s and St Thomas’ NHS Foundation Trust.
This system complies with all relevant regulatory require-
ments. Site staff at each recruiting site will be responsible
for data entry, which will include clinical information
and blood sample records. Self-reported data including
photographs will be collected through the mySkin app,
which is hosted on RADAR-base, an open-source mobile
health platform for collecting, monitoring and analysing
data from wearables and mobile technologies.™

Data collection forms will be programmed with vali-
dation rules to minimise data entry errors and enable
real-time data checking at sites. In addition, the central
research team will regularly review entered data and issue
data clarification requests to sites as needed.

All blood samples will be transferred to King’s College
London (KCL) for processing and/or storage according
to standardised operating procedures. Aliquots of serum
and DNA will be stored securely and in accordance with
appropriate protocols.

For long-term follow-up and health economic research,
study data will be linked to external datasets held by
national healthcare providers, including Hospital
Episodes Statistics, mortality, Clinical Practice Research
Datalink and National Cancer Registry Service. The study
will also link data to other research studies that partici-
pants have previously contributed to.

Retention of participants

To promote participant retention, the local team at each
site will contact participants to reschedule any missed
in-person appointments. Automated email reminders will
be senton days 5 and 10 if patient-reported outcomes have

not been completed in the mySkin app at each scheduled
3-month follow-up timepoint throughout the 12-month
study period. Participants will also be reimbursed for
reasonable travel expenses incurred when attending
study visits that fall outside of their routine clinical care.
Participants may withdraw from the study at any time
without affecting their medical care. They may choose
to (1) withdraw from the intervention only, where they
still provide study-specific data at follow-up timepoints or
(2) withdraw from the study entirely. Participants will be
informed at the time of initial study consent that any clin-
ical information, samples and data generated from those
samples collected prior to withdrawal of consent will be
retained by the research team and cannot be withdrawn.

Study oversight

A TSC will provide oversight of the study and ensure that
its aims are delivered to time and target. The TSC will
include an independent chair, an independent statis-
tician and two patient representatives. As this is a non-
Clinical Trial of Investigational Medicinal Product using
risankizumab, which has been used in routine care since
2019, the functions of the data monitoring committee will
be incorporated into the remit of the TSC. The study is
co-sponsored by King’s College London (lead co-sponsor)
and Guy’s and St Thomas’ NHS Foundation Trust.

Patient and public involvement (PPI)

This study aligns with the James Lind Alliance research
priorities for psoriasis, including how to induce remis-
sion, treat flares and regain disease control.”” The design
of this feasibility trial has been shaped by extensive
PPI, including a dedicated meeting with PPI advisors, a
national patient scoping survey publicised by the Psori-
asis Association and feedback from a patient panel from
the NIHR Research Design Service. The trial will also be
promoted via organisations such as the Psoriasis Associa-
tion, the UK’s leading member organisation for people
affected by psoriasis.

We have an established PPI group comprising members
from diverse sex, ethnic and socioeconomic backgrounds,
in line with the principles of inclusive research.” PPI
members have contributed to the design of key study
materials, including the patient information sheet, self-
sampling guide and the mySkin app. PPI members will
continue to be involved throughout the study, including
participation in the TSC, reviewing emerging findings
and coproducing lay summaries, newsletters and info-
graphics. These materials will be disseminated through
patient organisations and social media to maximise reach
and ensure the study findings are accessible to the wider
public.

ETHICS

Ethical approval for this study has been obtained from
the Seasonal Research Ethics Committee (reference 24/
LO/0089). In addition, approval was obtained from the
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local Research and Development office at each site prior
to recruitment. Amendments to the protocol will be
communicated to the relevant parties as part of regular
updates on study progress.

DISSEMINATION

The study results will be reported and disseminated
widely to all stakeholders through presentations at inter-
national clinical and scientific conferences, publications
in peerreviewed scientific journals and engagement with
the public and patient community via multimedia chan-
nels, including the networks and websites of the Psoriasis
Association.

DATA STORAGE AND SHARING

To protect confidentiality, data will be stored in accor-
dance with the Data Protection Act 2019 and the UK
General Data Protection Regulation. The study team will
retain exclusive access to the data until the publication
of major outputs is complete. Deidentified data may be
available subject to direct request.

DISCUSSION

The growing population with clear or nearly clear psori-
asis on continuous biologic therapy presents a timely
opportunity to re-evaluate current treatment models.
There is a need to develop strategies that optimise the use
of expensive biologics while reducing unnecessary drug
exposure. More efficient use of biologics through person-
alised dose minimisation strategies could improve access
to biologics for a broader group of patients with psori-
asis and other immune-mediated inflammatory diseases,
while also reducing the risk of adverse events and injec-
tion burden for those with stable well-controlled disease.

This feasibility trial will assess the real-world practicality
and acceptability of two personalised biologic dosing
strategies: (1) patientled ‘as-needed’ treatment and (2)
TDM-guided treatment, compared with standard care.
Although risankizumab is the exemplar therapy, the find-
ings are likely to be generalisable to other biologics.

The results of this study, including insights from the
nested qualitative study and economic scoping, will
inform the design of a future definitive RCT to evaluate
the clinical effectiveness, cost-effectiveness and tolera-
bility of biologic dose minimisation strategies. Although
this trial is UK-based, the findings are likely to have global
relevance, with the potential to reshape long-term psori-
asis management, reduce healthcare costs, decrease treat-
ment burden and deliver broader benefits for healthcare
systems, patients and society.

The first participant was randomised in December
2024. Recruitment is currently ongoing, with follow-up
expected to complete by July 2026. Results are antici-
pated in early 2027.

Author affiliations

'St John’s Institute of Dermatology, Guy’s and St Thomas’ NHS Foundation Trust &
King’s College London, London, UK

%Social, Genetic and Developmental Psychiatry Centre, King’s College London,
London, UK

®Research and Development, Guy's and St Thomas’ NHS Foundation Trust, London,
UK

*Psoriasis Association, Northampton, UK

5School of Primary Care, Population Sciences and Medical Education, University of
Southampton, Southampton, UK

SCentre for Rheumatic Diseases, King’s College London, London, UK

"Dermatology Centre, Northern Care Alliance NHS Foundation Trust & Division

of Musculoskeletal and Dermatological Sciences, Manchester Academic Health
Science Centre, University of Manchester, Manchester, UK

8Centre for Adherence Research and Education, King’s College London, London, UK
®Infection, Immunity and Inflammation Research & Teaching Department, UCL Great
Ormond Street Institute of Child Health, London, UK

Acknowledgements We thank all the patients who provided feedback and input
into the design of this feasibility study.

Contributors WY and SKM drafted the manuscript. SKM and CHS conceived the
trial. SKM, CHS, JP, ND, JRW, THS, JG, AEP, RTW, RBW, JW, JNB, SC, KP, DB, TD,

BC, WRT, HM, JFS and SN contributed to trial design. SN, ZY and ND developed the
statistical analysis plan. SC, JW, SN and SKM designed the nested qualitative study.
SKM, CHS, CMT, JRW and JFS contributed to the design of the model-informed
precision dosing dashboard. SKM and THS designed the economic evaluation. All
authors reviewed and approved the final manuscript. SKM is the guarantor.

Funding This investigator-led study is funded by a grant from the National Institute
for Health and Care Research (NIHR302258) and a grant from the National Psoriasis
Foundation. Support for this work was also received from the Psoriasis Association,
King’s Health Partners Centre for Translational Medicine, Manchester Biomedical
Research Centre (NIHR203308) and the UK Dermatology Clinical Trials Network. The
views expressed are those of the authors and not necessarily those of King’s Health
Partners. WY is an NIHR Doctoral Training Fellow (NIHR304617). SKM is supported
by an NIHR Advanced Fellowship (NIHR302258) and CHS and THS by NIHR Senior
Investigator Awards.

Competing interests CHS reports departmental research funding from
AstraZeneca, Boehringer Ingelheim, UCB and Sanofi, outside the submitted work,
and serves as an investigator in EU-IMI consortia involving multiple industry
partners (see biomap-imi.eu and hippocrates-imi.eu for details). SKM reports
departmental income from AbbVie, Almirall, Eli Lilly, Leo, Novartis, Sanofi, UCB,
outside the submitted work. AEP has acted as investigator, speaker, advisor or
received research funding and/or educational support from Lilly, Pfizer, AbbVie,
Sanofi, Aimirall, Leo, Amgen, Galderma, Novartis, UCB, BMS, Johnson & Johnson
and Boehringer Ingelheim. THS is a steering committee member of the UK
Dermatology Clinical Trials Network (unpaid role). RTW has been a consultant,
advisory board member, investigator and/or speaker received travel support for
participation in congresses and/or (speaker) honoraria and/or research grants from
AbbVie, Aimirall, Amgen, Boehringer Ingelheim, Bristol Myers Squibb, Celgene, Eli
Lilly, Galderma, Incyte, Janssen-Cilag, LEO Pharma A/S, Novartis, Pfizer, Sanofi and
UCB. RBW has received research grants from AbbVie, Aimirall, Amgen/Celgene,
Janssen, Leo Pharma, Lilly, Novartis, Pfizer and UCB and consulting fees from
AbbVie, Almirall, Amgen/Celgene, Astellas, Boehringer Ingelheim, Dice Therapeutics,
GSK, Janssen, Leo Pharma, Lilly, Novartis, Pfizer, Sanofi, UCB and UNION
Therapeutics. JNB has attended advisory boards and/or received consultancy fees
and/or spoken at sponsored symposia and/or received grant funding from AbbVie,
Amgen, Boehringer Ingelheim, Bristol-Meyers-Squibb, Johnson and Johnson, Lilly,
Novartis and UCB. The remaining authors declare no competing interests

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting, or dissemination plans of this research. Refer to
the Methods and analysis section for further details.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content

10

Ye W, et al. BMJ Open 2025;15:6106635. doi:10.1136/bmjopen-2025-106635

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* salelql
uoidwieyInos Jo ANSIaAIUN T8 GZ0Z ‘G2 JAGWAAON Uo /wod (wg uadolway/:dny woly papeojumoq ‘2oz 1240190 0T U0 GE990T-G20z-uadolwa/9eTT 0T se paysiiand isiiy :uado CING


https://biomap-imi.eu/
https://hippocrates-imi.eu/
http://bmjopen.bmj.com/

includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

Weiyu Ye http://orcid.org/0000-0002-8983-0355

Wei Ren Tan http://orcid.org/0000-0002-5076-0206
Tracey H Sach http://orcid.org/0000-0002-8098-9220
Zijing Yang http://orcid.org/0000-0001-7041-459X
Sarah Chapman http://orcid.org/0000-0002-7612-1605

REFERENCES

1 Parisi R, Symmons DPM, Griffiths CEM, et al. Global epidemiology of
psoriasis: a systematic review of incidence and prevalence. J Invest
Dermatol 2013;133:377-85.

2 Griffiths CEM, Armstrong AW, Gudjonsson JE, et al. Psoriasis. Lancet
2021;397:1301-15.

3 Papp KA, Blauvelt A, Puig L, et al. Long-term safety and efficacy
of risankizumab for the treatment of moderate-to-severe plaque
psoriasis: Interim analysis of the LIMMitless open-label extension trial
up to 5 years of follow-up. J Am Acad Dermatol 2023;89:1149-58.

4 Gordon KB, Blauvelt A, Papp KA, et al. Phase 3 Trials of
Ixekizumab in Moderate-to-Severe Plaque Psoriasis. N Engl J Med
2016;375:345-56.

5 Sbidian E, Chaimani A, Guelimi R, et al. Systemic pharmacological
treatments for chronic plague psoriasis: a network meta-analysis.
Cochrane Database Syst Rev 2023;7:CD011535.

6 Penso L, Dray-Spira R, Weill A, et al. Association Between Biologics
Use and Risk of Serious Infection in Patients With Psoriasis. JAMA
Dermatol 2021;157:1056-65.

7 Peleva E, Exton LS, Kelley K, et al. Risk of cancer in patients with
psoriasis on biological therapies: a systematic review. Br J Dermatol
2018;178:103-13.

8 Mabhil SK, Andrews TC, Brierley C, et al. Demyelination during tumour
necrosis factor antagonist therapy for psoriasis: a case report and
review of the literature. J Dermatolog Treat 2013;24:38-49.

9 Akiyama S, Yamada A, Micic D, et al. The risk of respiratory tract
infections and interstitial lung disease with interleukin 12/23 and
interleukin 23 antagonists in patients with autoimmune diseases:

A systematic review and meta-analysis. J Am Acad Dermatol
2021;84:676-90.

Quirke-McFarlane S, Weinman J, Cook ES, et al. Nonadherence to
systemic immune-modifying therapy in people with psoriasis during
the COVID-19 pandemic: findings from a global cross-sectional
survey. Br J Dermatol 2023;188:610-7.

11 Mrowietz U, de Jong EMGJ, Kragballe K, et al. A consensus report
on appropriate treatment optimization and transitioning in the
management of moderate-to-severe plaque psoriasis. J Eur Acad
Dermatol Venereol 2014;28:438-53.

van Muijen ME, van der Schoot LS, van den Reek JMPA, et al.
Attitudes and behaviour regarding dose reduction of biologics for
psoriasis: a survey among dermatologists worldwide. Arch Dermatol
Res 2022;314:687-95.

Blauvelt A, Leonardi CL, Gooderham M, et al. Efficacy and Safety
of Continuous Risankizumab Therapy vs Treatment Withdrawal

in Patients With Moderate to Severe Plaque Psoriasis: A Phase 3
Randomized Clinical Trial. JAMA Dermatol 2020;156:649-58.
Al-Hammadi A, Ruszczak Z, Magarifios G, et al. Intermittent use of
biologic agents for the treatment of psoriasis in adults. J Eur Acad
Dermatol Venereol 2021;35:360-7.

Gordon KB, Armstrong AW, Foley P, et al. Guselkumab Efficacy
after Withdrawal Is Associated with Suppression of Serum IL-23-
Regulated IL-17 and IL-22 in Psoriasis: VOYAGE 2 Study. J Invest
Dermatol 2019;139:2437-46.

16

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Papp K, Crowley J, Ortonne J-P, et al. Adalimumab for moderate to
severe chronic plaque psoriasis: efficacy and safety of retreatment
and disease recurrence following withdrawal from therapy. Br J
Dermatol 2011;164:434-41.

Blauvelt A, Papp KA, Sofen H, et al. Continuous dosing versus
interrupted therapy with ixekizumab: an integrated analysis of

two phase 3 trials in psoriasis. J Eur Acad Dermatol Venereol
2017;31:1004-13.

Masson Regnault M, Shourick J, Jendoubi F, et al. Time to Relapse
After Discontinuing Systemic Treatment for Psoriasis: A Systematic
Review. Am J Clin Dermatol 2022;23:433-47.

Atalay S, van den Reek JMPA, den Broeder AA, et al. Comparison of
Tightly Controlled Dose Reduction of Biologics With Usual Care for
Patients With Psoriasis: A Randomized Clinical Trial. JAMA Dermatol
2020;156:393-400.

Reich K, Puig L, Szepietowski JC, et al. Secukinumab dosing
optimization in patients with moderate-to-severe plaque psoriasis:
results from the randomized, open-label OPTIMISE study. Br J
Dermatol 2020;182:304-15.

Blauvelt A, Ferris LK, Yamauchi PS, et al. Extension of ustekinumab
maintenance dosing interval in moderate-to-severe psoriasis: results
of a phase lllb, randomized, double-blinded, active-controlled,
multicentre study (PSTELLAR). Br J Dermatol 2017;177:1552-61.
National Institute for Health and Care Excellence. Psoriasis:
assessment and management, Available: https://www.nice.org.uk/
guidance/cg153

Gleeson D, Naveed M, Moorhead L, et al. Acceptability of

“as needed” biologic therapy in psoriasis: insights from

a multistakeholder mixed-methods study. Br J Dermatol
2024;191:243-51.

Wilkinson N, Tsakok T, Dand N, et al. Defining the Therapeutic Range
for Adalimumab and Predicting Response in Psoriasis: A Multicenter
Prospective Observational Cohort Study. J Invest Dermatol
2019;139:115-23.

Chigutsa E, Velez de Mendizabal N, Chua L, et al. Exposure-
Response Modeling to Characterize the Relationship Between
Ixekizumab Serum Drug Concentrations and Efficacy Responses at
Week 12 in Patients With Moderate to Severe Plaque Psoriasis. J
Clin Pharmacol 2018;58:1489-500.

Khatri A, Suleiman AA, Polepally AR, et al. Exposure—-Response
Relationships for Efficacy and Safety of Risankizumab in Phase ||
and lll Trials in Psoriasis Patients. Clin Pharma and Therapeutics
2020;107:378-87.

Thomas CM, Baudry D, Arkir Z, et al. Personalizing Biologic
Therapy in Psoriasis: Development, Validation, and User Testing of
a Precision-Dosing Dashboard. Journal of Investigative Dermatology
2025;145:2251-60.

Research Inclusion Strategy 2022-2027 | NIHR, Available: https://
www.nihr.ac.uk/about-us/who-we-are/research-inclusion/strategy-
2022-27

Choy SP, Naveed M, Prasad J, et al. A toolkit to facilitate skin
research participation in underrepresented ethnic populations: A
co-designed, mixed methods refinement exercise. JEADV Clinical
Practice 2024;3:1548-57.

Carr E, Mahil SK, Brailean A, et al. Association of Patient Mental
Health Status With the Level of Agreement Between Patient

and Physician Ratings of Psoriasis Severity. JAMA Dermatol
2021;157:413.

Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare
interventions: an overview of reviews and development of a
theoretical framework. BMC Health Serv Res 2017;17:88.

Syversen SW, Jorgensen KK, Goll GL, et al. Effect of Therapeutic
Drug Monitoring vs Standard Therapy During Maintenance Infliximab
Therapy on Disease Control in Patients With Immune-Mediated
Inflammatory Diseases: A Randomized Clinical Trial. JAMA
2021;326:2375-84.

Eldridge SM, Chan CL, Campbell MJ, et al. CONSORT 2010
statement: extension to randomised pilot and feasibility trials. BMJ
2016;355:i5239.

Ranjan Y, Rashid Z, Stewart C, et al. RADAR-Base: Open Source
Mobile Health Platform for Collecting, Monitoring, and Analyzing
Data Using Sensors, Wearables, and Mobile Devices. JMIR Mhealth
Uhealth 2019;7:e11734.

Majeed-Ariss R, McPhee M, McAteer H, et al. The top 10 research
priorities for psoriasis in the U.K.: results of a James Lind Alliance
psoriasis Priority Setting Partnership. Br J Dermatol 2019;181:871-3.

Ye W, et al. BMJ Open 2025;15:6106635. doi:10.1136/bmjopen-2025-106635

—
—

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* salelql
uoidwieyInos Jo ANSIaAIUN T8 GZ0Z ‘G2 JAGWAAON Uo /wod (wg uadolway/:dny woly papeojumoq ‘2oz 1240190 0T U0 GE990T-G20z-uadolwa/9eTT 0T se paysiiand isiiy :uado CING


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-8983-0355
http://orcid.org/0000-0002-5076-0206
http://orcid.org/0000-0002-8098-9220
http://orcid.org/0000-0001-7041-459X
http://orcid.org/0000-0002-7612-1605
http://dx.doi.org/10.1038/jid.2012.339
http://dx.doi.org/10.1038/jid.2012.339
http://dx.doi.org/10.1016/S0140-6736(20)32549-6
http://dx.doi.org/10.1016/j.jaad.2023.07.1024
http://dx.doi.org/10.1056/NEJMoa1512711
http://dx.doi.org/10.1002/14651858.CD011535.pub6
http://dx.doi.org/10.1001/jamadermatol.2021.2599
http://dx.doi.org/10.1001/jamadermatol.2021.2599
http://dx.doi.org/10.1111/bjd.15830
http://dx.doi.org/10.3109/09546634.2012.660520
http://dx.doi.org/10.1016/j.jaad.2020.08.026
http://dx.doi.org/10.1093/bjd/ljac144
http://dx.doi.org/10.1111/jdv.12118
http://dx.doi.org/10.1111/jdv.12118
http://dx.doi.org/10.1007/s00403-021-02273-4
http://dx.doi.org/10.1007/s00403-021-02273-4
http://dx.doi.org/10.1001/jamadermatol.2020.0723
http://dx.doi.org/10.1111/jdv.16803
http://dx.doi.org/10.1111/jdv.16803
http://dx.doi.org/10.1016/j.jid.2019.05.016
http://dx.doi.org/10.1016/j.jid.2019.05.016
http://dx.doi.org/10.1111/j.1365-2133.2010.10139.x
http://dx.doi.org/10.1111/j.1365-2133.2010.10139.x
http://dx.doi.org/10.1111/jdv.14163
http://dx.doi.org/10.1007/s40257-022-00679-y
http://dx.doi.org/10.1001/jamadermatol.2019.4897
http://dx.doi.org/10.1111/bjd.18143
http://dx.doi.org/10.1111/bjd.18143
http://dx.doi.org/10.1111/bjd.15722
https://www.nice.org.uk/guidance/cg153
https://www.nice.org.uk/guidance/cg153
http://dx.doi.org/10.1093/bjd/ljae068
http://dx.doi.org/10.1016/j.jid.2018.07.028
http://dx.doi.org/10.1002/jcph.1268
http://dx.doi.org/10.1002/jcph.1268
http://dx.doi.org/10.1002/cpt.1594
http://dx.doi.org/10.1016/j.jid.2025.01.031
https://www.nihr.ac.uk/about-us/who-we-are/research-inclusion/strategy-2022-27
https://www.nihr.ac.uk/about-us/who-we-are/research-inclusion/strategy-2022-27
https://www.nihr.ac.uk/about-us/who-we-are/research-inclusion/strategy-2022-27
http://dx.doi.org/10.1002/jvc2.516
http://dx.doi.org/10.1002/jvc2.516
http://dx.doi.org/10.1001/jamadermatol.2020.5844
http://dx.doi.org/10.1186/s12913-017-2031-8
http://dx.doi.org/10.1001/jama.2021.21316
http://dx.doi.org/10.1136/bmj.i5239
http://dx.doi.org/10.2196/11734
http://dx.doi.org/10.2196/11734
http://dx.doi.org/10.1111/bjd.18209
http://bmjopen.bmj.com/

	PLAN-­psoriasis: protocol for a randomised controlled feasibility trial comparing patient-­led ‘as-­needed’ treatment and therapeutic drug monitoring-­guided treatment to continuous treatment for adults with clear or almost clear skin on risankizumab mono
	Abstract
	Introduction﻿﻿
	Background and rationale
	Objectives

	Methods and analysis
	Study design and setting
	Participants and recruitment
	Randomisation and blinding
	Interventions
	Intervention arm 1: patient-led ‘as-needed’ treatment
	Intervention arm 2: TDM-guided treatment
	Comparator arm: continuous treatment (standard care)

	Outcomes
	Primary outcome
	Secondary outcomes
	Adverse events

	Sample size
	Statistical methods
	Economic scoping
	Nested qualitative study
	Aims
	Methods
	Analysis

	Data collection and management
	Retention of participants
	Study oversight
	Patient and public involvement (PPI)

	Ethics
	Dissemination
	Data storage and sharing
	Discussion
	References


