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Abstract
Objectives: The AsseSSing Impact in pSoriatic Treatment (ASSIST) study investigated prescribing in routine PsA care and whether the patient-
reported outcome—PsA Impact of Disease questionnaire (PsAID-12)—impacted treatment. This study also assessed a range of patient and clini-
cian factors and their relationship to PsAID-12 scoring and treatment modification.

Methods: Patients with PsA were selected across the UK and Europe between July 2021 and March 2022. Patients completed the PsAID ques-
tionnaire and the results were shared with their physician. Patient characteristics, disease activity, current treatment methods, treatment strate-
gies, medication changes and patient satisfaction scores were recorded.

Results: A total of 503 patients were recruited. Some 36.2% had changes made to treatment, and 88.8% of these had treatment escalation.
Overall, the mean PsAID-12 score was higher for patients with treatment escalation; increase in PSAID-12 score is associated with increased
odds of treatment escalation (odds ratio 1.58; P<0.0001). However, most clinicians reported that PsAID-12 did not impact their decision to esca-
late treatment, instead supporting treatment reduction decisions. Physician’s assessment of disease activity had the most statistically significant
effect on likelihood of treatment escalation (odds ratio 2.68, per 1-point score increase). Escalation was more likely in patients not treated with
biologic therapies. Additional factors associated with treatment escalation included: patient characteristics, physician characteristics, disease
activity and disease impact.

Conclusion: This study highlights multiple factors impacting treatment decision-making for individuals with PsA. PsAID-12 scoring correlates
with multiple measures of disease severity and odds of treatment escalation. However, most clinicians reported that the PsAID-12 did not influ-
ence treatment escalation decisions. Psoriatic Arthritis Impact of Disease (PsAID) scoring could be used to increase confidence in treatment de-
escalation.

Keywords: psoriatic arthritis, PsA, quality of life, PsAID, PsAID-12, ASSIST, HAQ, EQ-5D-5L, patient-reported outcomes.

Introduction

PsA is a chronic musculoskeletal inflammatory disease [1]. As
a result of the diversity of clinical presentation and treatment
responsiveness there is often need for personalization of the
therapeutic approach. Currently little is known about the fac-
tors underpinning treatment choices in routine practice [2, 3].

Patient-reported outcome (PRO) measures have been devel-
oped to measure disease activity, both guiding treatment deci-
sions in clinical standard and standardizing outcomes in
clinical research [4]. The PsA Impact of Disease questionnaire
(PsAID) is a disease-specific PRO co-designed by clinicians
and patients to measure the overall impact of psoriatic disease
from the patient perspective and also put forward in
OMERACT and Group for Research and Assessment of
Psoriasis and Psoriatic Arthritis (GRAPPA) meetings [5–7].
There are two versions of the PRO: a 9-item questionnaire for
use in clinical trials and a longer 12-item questionnaire with
simplified scoring for clinical practice (PsAID-12) [2].
The PsAID-12 was designed for use in clinical practice to
monitor patients and identify areas that might require inter-
vention in ongoing clinical management. It has been validated
in a number of observational studies and interventional trials
[5, 8–11]. The MEdir Resultados. Consenso de Evaluación en
Salud para artritis psoriásica (MERECES) study proposed
PsAID as a standard tool for evaluating the impact of disease
and also as an essential instrument in making therapeutic deci-
sions in PsA [12]. However, there are limited data on its use in
routine practice.

The purpose of the AsseSSing Impact in pSoriatic Treatment
(ASSIST) study was to investigate the prescribing practice for
PsA in routine care and whether the use of the PRO PsAID-12,
impacted treatment decisions in the post-COVID-19 era.

To understand more about the consultations of patients
with PsA and factors that underpin decisions to change

treatment, we also recorded measures of satisfaction in con-
sultation and measure of shared decision-making in practice.
By comparing treatment data between countries, we can un-
derstand more about factors influencing the treatments
patients receive and patient outcomes, and establish interna-
tional benchmarks in practice.

Methods

The ASSIST study was a cross-sectional analysis of adult
patients aged 18 years and older, attending a face-to-face
rheumatology appointment, with a clinical diagnosis of PsA
made previously by a rheumatologist (meeting the
Classification of Psoriatic Arthritis criteria) [11]. Patients
were selected by systematic sampling from 24 centres across
five countries (UK, France, Germany, Italy and Spain) be-
tween July 2021 and March 2022. Ethical approval was spe-
cifically gained for this research study via London—Camden
& Kings Cross Research Ethics Committee research: Ethics
reference: 20/PR/0587, and has been listed via the IRAS plat-
form (IRAS ID: 287039).

Patients

Patients were aged 18 years and older attending a face-to-face
appointment, with a known diagnosis of PsA made by a rheu-
matologist. Patients were excluded from the study if they had
a new diagnosis of PsA at the current clinic visit; were not
comfortable completing an app-based questionnaire or paper
case-report form; or were unable to speak/read the local lan-
guage. Given our aim to analyse factors underpinning treat-
ment decisions, a target sample size of 100 patients per
country was chosen based on data that 32% of patients un-
dergo a treatment change at a clinic appointment [12].

Rheumatology key messages

• This study highlights multiple factors on decision-making when reviewing treatments for individuals with PsA.

• The heterogeneity of clinical phenotype, with increasing number of effective therapies, necessitates collaborative treatment decision-

making.
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Each centre aimed to recruit the same number of patients.
Patients were selected using systematic sampling with random
starting numbers generated for each site. Participants gave
written informed consent.

The primary objective was to assess the influence of the
PsAID-12 score on likelihood of treatment escalation.
Therefore, the PsAID questionnaire was completed by the pa-
tient prior to the appointment and the scores shared with the
treating physician in their standard appointment. Patients
were treated in their routine clinical practice. Patient and dis-
ease characteristics, current treatment methods and decisions
on treatment strategies (medications unchanged, switched,
added or reduced) were recorded.

This study was developed to look at different aspects of the
disease and the associations between these and treatment
change. Patient and disease characteristics were recorded, in-
cluding: patient demographics, PsA duration, prior and cur-
rent treatment, number of comorbidities (according to the
functional comorbidity index [13]) and disease activity.
Composite scores have previously been shown to be associ-
ated with treatment change [12], however they were not used
in this study to enable clarity in looking at separate (and dif-
ferent) aspects of the disease in greater detail and the associa-
tion of these with treatment change.

Disease activity measures included:

i) a clinical assessment including clinical history which in-
cluded duration of disease and prior and current
treatment;

ii) tender and swollen joint count (the inclusion of axial
spine disease within this pragmatic study was at the dis-
cretion of the acting clinician and their assessment of
active disease within their routine clinical practice; no
direct data were recorded on this);

iii) dactylitis count;
iv) body surface area of psoriasis;
v) physician-rated overall assessment of disease activity

score;
vi) Widespread Pain Index and Severity Scale for FM; and
vii) Leeds Enthesitis Index [13–15].

Participants completed PROs prior to their clinic appoint-
ment, including:

i) the PsAID-12 questionnaire via the GRAPPA app on a
tablet (scored from 0 to 10, with 10 reflecting worst pos-
sible health);

ii) the numerical rating scale for disease activity and pain;
iii) the HAQ; and
iv) the EuroQoL 5-Dimension 5-Level (EQ-5D-5L) [6, 16].

PsAID-12 scores were shared with the treating physician
during the appointment. Current treatment methods and
treatment decisions (treatment unchanged, escalated or re-
duced) were recorded. Escalation was defined as one or more
of the following: increase in current medication dose; increase
in medication frequency; change in route of administration;
addition of a new medication; or switch to a new medication.

Comorbidities were summarized for each patient using the
functional comorbidity index (FCI) [13]. A total score was
obtained by counting the number of conditions present (range
of 0–18). If at least one condition was not classified as present

or absent, then the total score was set to missing. Conditions in-
cluded in the scoring criteria included: arthritis (RA and OA);
osteoporosis; asthma; chronic obstructive pulmonary disease
(including acquired respiratory distress syndrome and emphy-
sema); angina; congestive heart failure (or heart disease); heart
attack (myocardial infarction); neurological disease
(Parkinson’s or multiple sclerosis); stroke or transient ischaemic
attack; peripheral vascular disease; diabetes (type 1 or type 2);
upper gastrointestinal disease (ulcer, hernia, reflux); depression;
anxiety or panic disorders; visual impairment (cataracts or glau-
coma); hearing impairment; degenerative disc disease (back dis-
ease, spinal stenosis or severe chronic back pain) obesity or
BMI over 30 kg/m2. (The number of comorbidities was gener-
ally low, median of 1, with no patient having >11.)

Participants completed PROs including the PsAID-12 ques-
tionnaire (administered using the GRAPPA app on a tablet),
numerical rating scale for disease activity and pain, the HAQ
and EQ-5D-5L [16].

After visits, patients independently completed the following
questionnaires:

i) the CollaboRATE questionnaire, which examines the
patients perception of shared-decision-making (scored
from 0 to 9) [7, 12, 17]; and

ii) the Perceived Efficacy in Patient Physician Interactions
(PEPPI) tool, which assesses the patients’ view on their
confidence in the patient–doctor interaction (scored from
5 to 25) [18, 19]. Clinicians were asked to rate six possi-
ble factors influencing their treatment choice in each
case: joint/entheseal activity, skin disease activity, PROs,
tolerance of current medication and adherence to current
medication.

These two questionnaires were completed by the patients
independently and the completed questionnaires were not
seen by clinic staff to avoid any influence being exerted on the
patients.

At the end of the study, each participating physician was
asked to provide their views on the PsAID-12 instrument.
Brief details of the participating centres were collected, includ-
ing the size of the PsA population at the site, as well as demo-
graphic details of the physicians.

Our primary outcome variable was escalation of PsA treat-
ment by the clinician. Escalation was defined as one or more
of the following treatment decisions being made at the study
visit: increase in dose of current medication; increase in fre-
quency of dose administration; change in route of administra-
tion; initiation of a new medication; or initiation of a new
medication as a switch from existing DMARD therapy.

Secondary outcome variables included: PsAID-12 score;
CollaboRATE satisfaction with consultation; and PEPPI
[1, 11, 20]. The PEPPI tool was used to assess the patients’
view on their confidence in the patient–doctor interaction.

This study also aimed to evaluate the impact of reviewing
the PsAID-12 score on the decision to change treatment; as-
sess the effects of other factors that influence the likelihood of
treatment escalation; determine which factors physicians feel
influence treatment decisions in routine practice; and evaluate
patient satisfaction and perceived patient efficacy in the con-
sultation and examine how this links to PsAID-12 score and
change in treatment. We also looked to explore physicians’
views on the use and value of the PsAID-12 tool.

AsseSSing Impact in pSoriatic Treatment (ASSIST) 3
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Each centre aimed to recruit the same number of patients
aiming at 100 patients per country. Patients were selected us-
ing systematic sampling with random starting numbers gener-
ated for each site.

Statistical analysis

Statistical analysis was completed on SASVR Version 9.4 [21].
There was no imputation of missing data. The initial sample
size calculation was based on the need to estimate the percent-
age of patients for whom treatment was modified, with a
stated degree of precision. This was defined as a 95% CI for
the percentage with width 10 percentage points. This is based
on data from the GRACE (GRAPPA Composite Exercise)
study which recruited 503 patients worldwide and found that
32% underwent a treatment change, the majority being esca-
lation for active disease [22]. For a percentage of 30% (i.e.
30% of patients requiring treatment change), a study of 333
patients would have 80% power to estimate a percentage of
30% requiring change with a CI of 65%.

The overall probability of treatment being escalated pre-
dicted by the mean PsAID score, adjusted for clinic, was esti-
mated along with associated 95% CI. The effect of the total
PsAID score on the probability of modifying treatment,
adjusting for clinic, was expressed as an odds ratio (OR) for
unit increases in PsAID score with associated 95% CI. To as-
sess the effect of the PsAID total score on treatment escala-
tion, the total score was added to the basic logistic regression
model as an independent continuous variable. The same sam-
pling weights and variance estimation method were used as
described above for the basic model. The effect of PsAID was
then assessed by comparing the deviance for the two models.

Results

There were 503 patients recruited from 24 centres (49.1% fe-
male; mean age 53 years; median patient age 55 years)
(Table 1). Mean disease duration was 10.8 (S.D. 9.28) years.
The most common PsA subtype was peripheral arthritis in all
countries (83.7%). The mean physicians’ assessment of dis-
ease activity across countries was 3.0 (range 0–9), indicating
that disease severity was generally mild (Table 1). The level of
disability was also low, with mean scores of 0.6 on the HAQ
score, a median tender joint count of 2 and median swollen
joint count of 0. Overall, the mean total PsAID score was 3.6.
Notably, both physician- and patient-reported outcomes in
the UK indicated higher levels of disease activity and disease
impact than other European countries (Table 1).

Current prescribing practices are shown in Table 2.
Notably, a higher percentage of UK patients are managed
with conventional synthetic DMARDS than mainland Europe
(66.4% vs 44.9%), whereas use of biologics is more frequent
in mainland Europe than the UK (68.1% vs 36.4%). Overall,
treatment was changed for 182 patients (36.2%), with an in-
crease in treatment being the most common type of change in
this group (160 patients, 88.8%) (Table 3). The treatment in-
crease consisted of medication addition (14.1%), medication
switch (10.7%), or an increase in dose, frequency or change
in route from oral to s.c. MTX (9.3%). Notably, treatment es-
calation was more common in the UK than Europe, com-
monly being a treatment escalation. This may reflect the
higher level of physician- and patient-reported disease activ-
ity, the predominance of conventional synthetic DMARD use
or the younger patient demographic in the UK, as treatment
escalation is more likely earlier in the disease course.

Table 1. Patient characteristics

France (n¼100) Germany (n¼101) Italy (n¼84) Spain (n¼111) UK (n¼107) All (n¼503)

Age (years)
Mean 54.9 55.3 54.3 53.8 51.6 53.9
Median 55.0 56.0 55.0 56.0 51.0 55.0
S.D. 12.44 12.12 11.74 11.47 13.56 12.33
Min–Max 29–83 22–81 21–81 18–79 28–80 18–83

Sex, n (%)
Female 47 (47.0) 58 (57.4) 29 (34.5) 54 (48.6) 59 (55.1) 247 (49.1)
Male 53 (53.0) 43 (42.6) 55 (65.5) 57 (51.4) 48 (44.9) 256 (50.9)

No. of comorbidities (FCI)
Mean 1.5 1.4 1.2 1.3 1.5 1.4
Median 1.0 1.0 1.0 1.0 1.0 1.0
s.d. 1.61 1.51 1.10 1.64 1.70 1.54
Min–Max 0–7 0–7 0–4 0–7 0–11 0–11

No. of comorbidities (FCI category), n (%)
0 34 (34.0) 33 (32.7) 25 (29.8) 47 (42.3) 33 (30.8) 172 (34.2)
1 24 (24.0) 26 (25.7) 34 (40.5) 25 (22.5) 25 (23.4) 134 (26.6)
2 16 (16.0) 22 (21.8) 12 (14.3) 19 (17.1) 19 (17.8) 88 (17.5)
3 12 (12.0) 7 (6.9) 10 (11.9) 5 (4.5) 15 (14.0) 49 (9.7)
4 7 (7.0) 3 (3.0) 3 (3.6) 4 (3.6) 4 (3.7) 21 (4.2)
5 2 (2.0) 4 (4.0) 0 (0.0) 3 (2.7) 0 (0.0) 9 (1.8)
6 2 (2.0) 1 (1.0) 0 (0.0) 2 (1.8) 1 (0.9) 6 (1.2)
7 1 (1.0) 1 (1.0) 0 (0.0) 2 (1.8) 1 (0.9) 5 (1.0)
11 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.9) 1 (0.2)

Duration of disease (years)
Mean 12.8 9.0 11.8 11.0 9.7 10.8
Median 10.0 7.0 8.5 9.0 7.0 8.0
S.D. 9.64 8.45 11.15 8.67 8.34 9.28
Min–Max 1–63 1–41 1–56 1–50 0–36 0–63

FCI: Functional Comorbidity Index.
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When examining the relationship between PsAID-12 score
and treatment escalation, we found that the mean PsAID-12
score for patients with treatment escalation was higher than
that for those without escalation in 22/24 sites (Fig. 1). The
PsAID-12 score was associated with the odds of treatment es-
calation (OR 1.58; P< 0.0001), reflecting that the estimated
odds of treatment escalation increased by 58% with every 1-
point increase in the score. A receiver operating characteristic
curve (Fig. 2) demonstrates the value of the PsAID score as a
predictor of treatment escalation.

Overall, the mean total PsAID score was 3.6. The mean
physicians’ assessment of disease activity was 3.0 (range 0–9)
for all countries, indicating that disease severity was generally
mild (Table 4). The level of disability was low, with mean
scores of 0.6 on the HAQ score. However, both physician-
and patient-reported outcomes showed higher levels of

disease activity and impact in patients recruited in the UK
(Table 4). Across the cohort, 62.2% of patients had at least
one comorbidity (Table 2).

Generally, levels of disease activity were low, with a
median tender joint count of 2 and swollen joint count of 0.
The overall percentage of patients with predominantly enthe-
sitis was 4.8%, with the highest percentages seen in Italy
(7.1%) and France (7.0%). The dactylitis scores were simi-
larly low, with most patients in all countries scoring 0. In
keeping with a rheumatology clinic population, the majority
of patients (91.9%) with a body surface area of psoriasis
<3% (Table 4).

The physician’s assessment of disease activity had the most
statistically significant effect on the likelihood of treatment es-
calation, with an OR of 2.68 for each 1-point increase in
score. A high level of correlation was found between

Table 2. Current PsA treatment

France (n¼100) Germany (n¼101) Italy (n¼84) Spain (n¼111) UK (n¼107) All (n¼503)

Conventional synthetic DMARDs, n (%)
Any DMARDS 52 (52.0) 45 (44.6) 27 (32.1) 54 (48.6) 71 (66.4) 249 (49.5)

MTX 43 (43.0) 38 (37.6) 23 (27.4) 40 (36.0) 50 (46.7) 194 (38.6)
LEF 3 (3.0) 3 (3.0) 1 (1.2) 6 (5.4) 4 (3.7) 17 (3.4)
SSZ 0 (0.0) 0 (0.0) 4 (4.8) 6 (5.4) 19 (17.8) 29 (5.8)
Other 4 (4.0) 3 (3.0) 2 (2.4) 2 (1.8) 5 (4.7) 16 (3.2)

Biologics, n (%)
Any biologics 63 (63.0) 69 (68.3) 62 (73.8) 69 (62.2) 39 (36.4) 302 (60.0)
Etanercept 7 (7.0) 10 (9.9) 11 (13.1) 6 (5.4) 7 (6.5) 41 (8.2)
Adalimumab 9 (9.0) 16 (15.8) 12 (14.3) 20 (18.0) 13 (12.1) 70 (13.9)
Infliximab 10 (10.0) 0 (0.0) 1 (1.2) 7 (6.3) 0 (0.0) 18 (3.6)
Golimumab 5 (5.0) 5 (5.0) 7 (8.3) 3 (2.7) 3 (2.8) 23 (4.6)
Certolizumab 6 (6.0) 1 (1.0) 2 (2.4) 1 (0.9) 3 (2.8) 13 (2.6)
Secukinumab 7 (7.0) 16 (15.8) 11 (13.1) 11 (9.9) 7 (6.5) 52 (10.3)
Ixekizumab 2 (2.0) 7 (6.9) 12 (14.3) 9 (8.1) 0 (0.0) 30 (6.0)
Ustekinumab 10 (10.0) 5 (5.0) 4 (4.8) 7 (6.3) 2 (1.9) 28 (5.6)
Other 5 (5.0) 8 (7.9) 1 (1.2) 5 (4.5) 3 (2.8) 22 (4.4)

Oral glucocorticoids, n (%)
Any glucocorticoids 2 (2.0) 10 (9.9) 9 (10.7) 10 (9.0) 6 (5.6) 37 (7.4)
Prednisolone 1 (1.0) 10 (9.9) 5 (6.0) 2 (1.8) 5 (4.7) 23 (4.6)
Other 1 (1.0) 0 (0.0) 3 (3.6) 7 (6.3) 1 (0.9) 12 (2.4)

Percentages calculated using the total number of patients in each country or overall.
Patients may be on more than one treatment so percentages will not sum to 100.

Table 3. Treatment decision made at visit

France (n¼100) Germany (n¼101) Italy (n¼84) Spain (n¼111) UK (n¼107) All (n¼503)

Change in PsA treatment, n (%)
No 70 (70.0) 67 (66.3) 60 (71.4) 72 (64.9) 52 (48.6) 321 (63.8)
Yes 30 (30.0) 34 (33.7) 24 (28.6) 39 (35.1) 55 (51.4) 182 (36.2)

Increase 28 (28.0) 26 (25.7) 20 (23.8) 35 (31.5) 51 (47.7) 160 (31.8)
Decrease 2 (2.0) 8 (7.9) 4 (4.8) 4 (3.6) 4 (3.7) 22 (4.4)

Increasea, n (%)
Dose 8 (8.0) 4 (4.0) 3 (3.6) 7 (6.3) 8 (7.5) 30 (6.0)
Frequency 3 (3.0) 4 (4.0) 0 (0.0) 3 (2.7) 1 (0.9) 11 (2.2)
Route change 1 (1.0) 0 (0.0) 0 (0.0) 4 (3.6) 1 (0.9) 6 (1.2)
Additional medication 9 (9.0) 12 (11.9) 6 (7.1) 16 (14.4) 28 (26.2) 71 (14.1)
Replacement medication 8 (8.0) 9 (8.9) 13 (15.5) 9 (8.1) 15 (14.0) 54 (10.7)

Decreasea, n (%)
Dose 0 (0.0) 5 (5.0) 0 (0.0) 1 (0.9) 0 (0.0) 6 (1.2)
Frequency 1 (1.0) 1 (1.0) 2 (2.4) 0 (0.0) 0 (0.0) 4 (0.8)
Route change 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Stop medication 1 (1.0) 2 (2.0) 2 (2.4) 3 (2.7) 4 (3.7) 12 (2.4)

Percentages calculated using the total number of patients in each country or overall.
aThere can be more than one reason for type of change so percentages will not add up to 100.
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variables, including physician’s global assessment of disease
and the patient-reported PsAID-12 score (correlation of
0.64). Using univariate regression, we identified other factors
associated with treatment escalation, including patient char-
acteristics, physician characteristics, disease activity and

disease impact (Fig. 3). Treatment escalation was also more
likely in patients who were not already treated with biologic
therapies. Only age, tender joint count and comorbidity index
were not significantly associated with treatment escalation.

Therefore, a multiple logistic regression model was run with
a reduced set of potential factors. When all individually signifi-
cant factors were included, only five factors were significant in
multivariable analysis: physician’s assessment, disease duration,
non-biological treatment, swollen joint count and EQ Visual
Analogue Scale (EQ-VAS). The inclusion of the PsAID-12 score
in this model did not materially affect the results.

Clinicians were asked to rate six possible factors influenc-
ing their treatment choice in each case: joint/entheseal activity,
skin disease activity, PROs, tolerance of current medication
and adherence to current medication. Assessment of joint and
entheseal disease activity was perceived to have the highest
impact on treatment decisions, with markers of systemic in-
flammation (CRP) being the lowest. In most cases, the clini-
cians reported that the PsAID score did not significantly
influence the decision on treatment escalation beyond these
other factors. Where there was an impact on treatment deci-
sions, a review of the PsAID scores was more likely to lead to
a decrease in treatment rather than an increase.

The mean CollaboRATE score was 7.96 (maximum possi-
ble score 9), indicating a high degree of satisfaction overall,
with 52.9% of patients giving the maximum score for satis-
faction with their consultation. Generally, PEPPI patient con-
fidence scores were also high with a mean score of 21.4
(maximum possible score 25). Similar mean scores for
CollaboRATE and PEPPI were seen in those who did and did
not have a treatment escalation. However, in patients with
low CollaboRATE scores, treatment escalation only occurred
in those with high PsAID scores, whereas in those with high
CollaboRATE scores, even patients with low PsAID scores
underwent treatment escalation.

Figure 1. Mean PsAID score by treatment escalation: graph demonstrating decision of treatment escalation in relation to PsAID score, by treatment site.

PsAID: PsA Impact of Disease questionnaire

Figure 2. ROC curves for comparisons: ROC curve as a graphical

demonstration of the usefulness of PsAID as a predictor for treatment

escalation. ROC: receiver operating characteristic; PsAID: PsA Impact of

Disease questionnaire
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Discussion

To date, the influence of various patient and clinician factors
on treatment decisions for PsA in real-world practice has not
been examined. The purpose of the ASSIST study was to in-
vestigate the prescribing practice for PsA in routine care and
whether the use of the PRO PsAID-12 impacted treatment
decisions in the post-COVID-19 era. The heterogeneity of
clinical phenotype and treatment responsiveness in the PsA

cohort, alongside the increasing number of effective therapies
necessitates collaborative and personalized treatment deci-
sion-making.

In this large, multicentre international analysis, we exam-
ine treatment decisions in over 500 participants in routine
practice, with a particular focus on the role of the PRO
PsAID-12. Generalizability was enhanced by including mul-
tiple centres across different countries. Nevertheless, all

Table 4. Current PsAID status with patient reported outcome scores

France (n ¼ 100) Germany (n ¼ 101) Italy (n ¼ 84 ) Spain (n ¼ 111) UK (n ¼ 107) All (n ¼ 503)

Body surface area affected, n (%)
Clear 37 (37.0) 39 (38.6) 28 (33.3) 37 (33.3) 34 (31.8) 175 (34.8)
<¼3% 54 (54.0) 60 (59.4) 39 (46.4) 71 (64.0) 63 (58.9) 287 (57.1)
3.1-10% 4 (4.0) 2 (2.0) 14 (16.7) 2 (1.8) 9 (8.4) 31 (6.2)
10.1-15% 2 (2.0) 0 (0.0) 3 (3.6) 0 (0.0) 0 (0.0) 5 (1.0)
>15% 3 (3.0) 0 (0.0) 0 (0.0) 1 (0.9) 1 (0.9) 5 (1.0)
Leeds Enthesitis (Score), n (%)
0 70 (70.0) 86 (85.1) 54 (64.3) 81 (73.0) 68 (63.6) 359 (71.4)
1 5 (5.0) 5 (5.0) 10 (11.9) 7 (6.3) 12 (11.2) 39 (7.8)
2 15 (15.0) 6 (5.9) 7 (8.3) 10 (9.0) 12 (11.2) 50 (9.9)
3 1 (1.0) 0 (0.0) 3 (3.6) 3 (2.7) 3 (2.8) 10 (2.0)
4 5 (5.0) 2 (2.0) 8 (9.5) 2 (1.8) 3 (2.8) 20 (4.0)
5 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.9) 1 (0.9) 2 (0.4)
6 2 (2.0) 0 (0.0) 2 (2.4) 1 (0.9) 3 (2.8) 8 (1.6)
Tender joint count
Mean 3.5 2.7 3.1 2.6 6.7 3.8
Median 1.0 0.0 2.0 1.0 3.0 2.0
s.d. 5.54 5.32 3.42 3.33 11.09 6.67
Min�Max 0�30 0�28 0�13 0�20 0�66 0�66
Swollen joint count
Mean 0.7 0.5 0.8 1.3 2.4 1.2
Median 0.0 0.0 0.0 0.0 1.0 0.0
s.d. 1.93 1.47 1.28 2.20 3.29 2.30
Dactylitis count
Mean 0.1 0.1 0.2 0.1 0.3 0.1
Median 0.0 0.0 0.0 0.0 0.0 0.0
s.d. 0.28 0.48 0.53 0.39 1.05 0.62
Min�Max 0�2 0�3 0�3 0�3 0�8 0�8
Physician’s overall assessment of disease activity
Mean 2.7 2.6 2.8 3.1 3.7 3.0
Median 2.0 2.0 2.0 3.0 4.0 3.0
s.d. 2.06 2.08 2.25 2.22 2.33 2.22
Min�Max 0�8 0�9 0�8 0�8 0�8 0�9
PsAID (total, calculated from scores)a

Mean 3.76 2.80 3.17 3.53 4.81 3.63
Median 3.65 2.05 2.58 3.25 5.30 3.50
s.d. 2.420 2.220 2.510 2.206 2.560 2.469
Min�Max 0.00�7.80 0.00�8.40 0.00�9.25 0.10�9.35 0.00�9.80 0.00�9.80
PsAID (total, from GRAPPA app)a

Mean 3.68 2.66 3.02 3.33 4.60 3.48
Median 3.65 2.00 2.50 3.05 5.13 3.33
s.d. 2.378 2.149 2.490 2.138 2.555 2.426
Min�Max 0.00�7.92 0.00�8.00 0.00�9.20 0.08�9.35 0.00�9.75 0.00�9.75
HAQ (total, alternative calculation)b

Mean 0.615 0.474 0.501 0.620 0.936 0.636
Median 0.500 0.250 0.250 0.500 0.875 0.500
s.d. 0.603 0.529 0.545 0.571 0.756 0.629
Min�Max 0.000�2.250 0.000�2.125 0.000�2.250 0.000�2.875 0.000�2.625 0.000�2.875
EQ-VASc

Mean 63.0 63.8 64.3 66.6 59.2 63.4
Median 60.0 70.0 70.0 70.0 60.0 65.0
s.d. 20.83 26.13 23.07 18.64 21.04 22.03
Min�Max 6�100 5�100 5�100 10�100 20�98 5�100
No data 0 1 1 1 2 5

a PsAID: 0 to 10, where 0 ¼ Best possible score, 10 ¼Worst possible score
b HAQ alternative disability index: 0 to 3, where 0 ¼ Best possible score, 3 ¼Worst possible score. Total derived from worst scores in each category
c EQ-5D, VAS for current health: 0 to 100, where 0 ¼Worst possible score, 100 ¼ Best possible score
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participants were recruited from specialist PsA clinics and
disease activity was generally low, which may differ from
other rheumatology clinics. It is likely that results may be
different in those with more significant skin disease, al-
though this population does seem to reflect most rheumatol-
ogy clinic populations [22, 23].

Overall, we found high rates of treatment escalation. One
explanation for this is the expansion of treatment options and
increasing focus on treat-to-target approaches in recent times.
We demonstrate that many aspects of an individual case are
considered during treatment decision-making. The single fac-
tor most associated with treatment change was physician’s as-
sessment of disease activity, but swollen joint count, previous
medications, disease duration and EQ-VAS were also associ-
ated with treatment escalation in multivariable analysis.
Clinicians reported that joint counts and assessment of enthe-
sitis were the most common drivers of treatment decisions.

We aimed to examine the influence of PsAID-12 score on
decision-making. PsAID has been shown to enable prediction
of disease flares in new-onset PsA and prediction of achieving
treatment objectives, such as the minimal disease activity re-
sponse [11, 12]. We found that PsAID score correlates with
multiple measures of disease severity and there was a signifi-
cant association between PsAID-12 scores and the odds of
treatment escalation. Patients with a higher PsAID-12 score
were more likely to have had treatment escalation, however a
majority of physicians reported that PsAID-12 had little im-
pact on their clinical decision to escalate treatment.

Most physicians reported that joint counts and assessment
of enthesitis were the biggest drivers in treatment decisions.
One possible explanation is the inclusion of multiple items in
the PsAID questionnaire, only some of which were associated
by clinicians with treatment changes (such as the inflamed
joint count). Cases where clinicians reported a utility of
PsAID-12 scoring in decision-making were related to

treatment reduction. With this, PsAID scoring could be used
as a tool to increase clinician confidence in treatment de-
escalation, it is a quick bedside tool that correlates with multi-
ple measures of disease severity, and generally, patients’ confi-
dence in their interactions and satisfactions with their
consultations was high, reflecting a high satisfaction in the
physician effort to understand patient concerns. However,
those with higher perceived collaboration were more likely to
have treatment escalation in mild cases, perhaps reflecting the
identification of otherwise undetected symptoms or concerns.
Furthermore, it is important to highlight that although most
of the researchers in the ASSIST study did not assign an im-
portant role to the PsAID scores in the decision to change
treatment, there are already studies that demonstrate the pre-
dictive capacity of the PsAID in achieving treatment objectives
such as the minimal disease activity response [12]. Also,
PsAID is able to predict disease flares in recent-onset PsA and
as a useful tool in clinical decision-making, including treat-
ment decisions [5].

To date, we are not aware of any research about the treat-
ment decisions made in real-world practice in PsA and how
patient and clinician factors influence this. Despite an increas-
ing number of effective therapies and regularly updated
evidence-based treatment recommendations, the heterogeneity
of the disease means that treatment must be personalized.
Composite scores (such as The Psoriatic Arthritis Disease
Activity Score (PASDAS)) have previously been shown to
have an association with treatment change [12]. However,
such scores were not used in this study in order to facilitate as-
sessment of individual aspects of the disease and the relation-
ship of these with treatment change. This study has shown
that many different aspects of an individual case are consid-
ered within a treatment decision in routine practice.

This study reflects real-world practice with over 500 partic-
ipants in multiple European countries, to investigate the

Figure 3. Effect of each variable on the odds of treatment escalation: univariate analysis showing effect of each variable on the odds of treatment

escalation. OR: odds ratio; FCI: Functional Comorbidity Index; AGE: age (years); TJC: tender joint count; DUR: disease duration; DC: dactylitis count; SEX:

sex; BSA: body surface area psoriasis; LEI: Leeds Enthesitis Index; HAQ: Health Assessment Questionnaire; SJC: swollen joint count; VAS4: patient

reported skin psoriasis activity; EQV: EQ-5D-5L VAS score; PSA: PsA Impact of Disease questionnaire; VAS2: patient-reported overall assessment of

disease activity; VAS3: patient-reported joint disease severity; VAS1: patient-reported pain score; PHYSASS: physicians assessment of disease activity
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factors affecting treatment decisions in daily practice. The
participants were recruited using systematic sampling with
random starting numbers generated for each site to minimize
selection bias. The population thus should accurately reflect a
real-world clinic population with low levels of average disease
activity and treatment escalation in approximately one-third
of patients. However, all participants were recruited in spe-
cialist PsA clinics so disease activity and treatment decisions
may vary in other rheumatology clinics. Furthermore, the
clinics used for this study were face-to-face, which may have
affected the type of patients in the study. It is likely that results
may be different in those with more significant skin disease,
although this population does seem to reflect most rheumatol-
ogy clinic populations.

The enrolment of patients occurred during the years of the
COVID-19 pandemic: from July 2021 to March 2022. This
potentially had an impact on the patients who were seen in
clinic. The pattern of disease seen in clinic could have been
different as remote reviews in the pre-COVID-19 era were not
as common as in the post-COVID-19 era; however, the im-
pact of this across the included countries is unclear.

Overall, this study highlights the influence of multiple fac-
tors on decision-making when reviewing treatments for indi-
viduals with PsA. This can help in providing insight into the
management of patients with this complex condition.

Data availability

Data are available upon reasonable request. Participant-level
dataset will be made available upon reasonable request to the
Chief Investigator. Some specific data items may not be
shared in order to maintain participant anonymity.
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