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Abstract

Background: Generalized pustular psoriasis (GPP) is a rare, chronic, inflammatory
skin disease associated with considerable patient burden. The Psoriasis Symptom
Scale (PSS), Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-
Fatigue) and pain-Visual Analogue Scale (pain-VAS) are patient-reported outcomes
(PROs) that have not yet been validated in patients with GPP.

Objectives: To evaluate the psychometric properties of the PSS, FACIT-Fatigue and
pain-VAS using data from Effisayil 1, a randomised trial of spesolimab in patients
with moderate-to-severe GPP.

Methods: Inter-item correlations and confirmatory factor analysis (CFA) were per-
formed using Week 1 data. Internal consistency was assessed with Cronbach's « co-
efficient using baseline and Week 1 data. Test-retest reliability was assessed using
intraclass correlation coefficients (ICCs); change data for the GPP Physician Global
Assessment total score and pustulation subscore were used to define a stable popu-
lation. Convergent validity was assessed at baseline and Week 1 using Spearman's
rank-order correlations. Known-groups validity was measured by analysis of vari-
ance using Week 1 data. Ability to detect change from baseline to Week 1 was evalu-
ated by analysis of covariance.

Results: Inter-item and item-to-total correlations were moderate or strong for most PSS
and FACIT-Fatigue items. CFA demonstrated the unidimensionality of the PSS and
FACIT-Fatigue, with high factor loadings for most items (PSS range, 0.75-0.94; FACIT-
Fatigue range, 0.11-0.93) and acceptable fit statistics. Both scores demonstrated inter-
nal consistency (Cronbach's a, 0.71 and 0.95, respectively). The PSS, FACIT-Fatigue
and pain-VAS demonstrated test-retest reliability (ICCs 20.70) and good evidence of
convergent validity. Furthermore, the PROs could differentiate between known groups
of varying symptom severity (range, p<0.0001-0.0225) and detect changes in symp-
tom severity from baseline to Week 1 (range, p<0.0001-0.0002).

Conclusions: Overall, these results support the reliability, validity and ability to detect
change of the PSS, FACIT-Fatigue and pain-VAS as PROs in patients with GPP.
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TOOLS TO ASSESS GENERALIZED PUSTULAR PSORIASIS

INTRODUCTION

Generalized pustular psoriasis (GPP) is a rare, chronic in-
flammatory skin disease characterised by the widespread
eruption of painful skin pustules, erythema and scaling."?
Skin lesions may or may not be accompanied by symptoms of
systemic inflammation, such as fever and fatigue. These can,
in turn, develop into life-threatening complications, includ-
ing sepsis and multisystem organ failure.">* Moreover, pa-
tients with GPP often experience debilitating comorbidities,
such as hypertension, arthritis, cardiovascular disease, liver
dysfunction, obesity and chronic obstructive pulmonary dis-
ease.”® The signs and symptoms associated with GPP flares,
such as burning, itching, pain and fatigue, have an adverse
impact on patient health-related quality of life (QoL).”

Recently, the GPP Physician Global Assessment (GPPGA)
and GPP Area and Severity Index (GPPASI) have been devel-
oped and validated as suitable clinician-reported outcomes
(ClinROs) for assessing GPP severity.® However, the use of
patient-reported outcomes (PROs) in clinical studies is also
needed to fully capture symptoms and impact on QoL from
the patient perspective.” PROs used in previous trials in
GPP include the Psoriasis Symptom Scale (PSS), Functional
Assessment of Chronic Illness Therapy-Fatigue (FACIT-
Fatigue) and pain-Visual Analogue Scale (pain-VAS), which
assess symptom severity, as well as the Dermatology Life
Quality Index (DLQI) and 36-Item Short Form Health Survey
(SE-36), which assess impact on QoL."*™** There is existing
evidence supporting the content validity of the PSS in GPP";
however, the psychometric properties of PROs have not been
evaluated in a GPP patient population, as is recommended by
the US Food and Drug Administration (FDA).M1

Effisayil 1 (NCT03782792) was a randomised, placebo-
controlled trial of spesolimab, an anti-interleukin-36
receptor monoclonal antibody, in patients with moderate-
to-severe GPP.'> PROs collected throughout the study pe-
riod included the PSS, FACIT-Fatigue and pain-VAS scores,
among others. Here, we assess the psychometric properties
of the PSS, FACIT-Fatigue and pain-VAS using data from
Effisayil 1, including their reliability, validity and ability to
detect change in patients with GPP.

MATERIALS AND METHODS
Study design

In Effisayil 1, 53 patients presenting with a GPP flare were
randomised (2:1) to receive a single intravenous dose of spe-
solimab 900 mg (n = 35) or matching placebo (n = 18). Eligible
patients were aged between 18 and 75 years, had a history of
GPP as per the European Rare and Severe Psoriasis Expert
Network (ERASPEN) diagnostic criteria and had a GPP flare
of moderate-to-severe intensity at baseline. The primary
trial endpoint was a GPPGA pustulation subscore of 0 at
Week 1, and the key secondary endpoint was a GPPGA total
score of 0 or 1 at Week 1. With regard to PROs, secondary

trial endpoints included the changes from baseline in PSS
score, FACIT-Fatigue score and pain-VAS score, all assessed
at Week 4. Full details on the study design have been pub-
lished previously.'*'¢

Patient-reported outcomes

All PRO assessments were completed in a designated
quiet area prior to any other assessments or treatments.
The PSS is a four-item instrument originally developed
to assess disease severity in patients with plaque pso-
riasis."” Patients report their symptoms of pain, redness,
itching and burning over the past 24 hours on a five-point
scale (0=none; 1 =mild; 2=moderate; 3 =severe; 4=very
severe). Individual item scores are tallied to give an un-
weighted total PSS score, with higher scores indicating
more severe disease.

The FACIT-Fatigue is a 13-item questionnaire that as-
sesses a patient's fatigue and the consequent impact on
their daily activities.'® Patients rate a list of 13 statements
on a five-point scale (0 =not at all; 1 =a little; 2=somewhat;
3=quite a bit; 4=very much) to indicate how strongly the
statements reflect their experience over the previous week.
Items are reverse-scored and aggregated to give a total score
(0-52), with lower scores indicating worse fatigue.

The pain-VAS is a single-item measure of pain intensity
for which patients place a vertical mark on a horizontal line
(usually 100mm in length) to indicate their pain severity;
one end of the continuous scale is labelled as ‘no pain’ and
the other as ‘very severe pain’.'” The distance between the
‘no pain’ anchor and the patient's mark is measured to give
a score ranging from 0 to 100, with higher scores indicating
greater pain intensity. In Effisayil 1, patients used the pain-
VAS to report how much pain they had experienced due to
GPP over the previous week.

Psychometric analyses

The psychometric analyses performed in this study are in
line with those recommended in FDA guidance on PRO
validation."* Baseline patient demographics and charac-
teristics are presented descriptively. Only psychometric
analyses from the first week of the study are presented due
to limited variance in the PRO data for some analyses at
Week 4.

Psychometric properties of the PSS, FACIT-Fatigue
and pain-VAS were evaluated using data from Effisayil 1.
ClinROs used for validation analyses were the GPPGA
and GPPASI. The GPPGA and GPPASI are novel, validated
ClinROs developed for the assessment of GPP-specific
disease severity.>® The GPPGA has three subscores as-
sessing pustulation, erythema and scaling, which are key
features of GPP. The GPPGA total score is the average of
the subscores, rounded to the nearest integer, with higher
scores indicating higher disease severity. The GPPASI
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includes a severity score assessing pustulation, erythema
and scaling across several body regions, as well as a score
assessing the area of involvement for each body region on
a seven-point scale. The GPPASI total score is the sum of
the individual scores for each body region, with higher
scores reflecting more severe disease. PROs used for val-
idation analyses were the DLQI, EuroQol 5-Dimension
5-Level (EQ-5D-5L) and EuroQol VAS (EQ-VAS). The
DLQI is a 10-item questionnaire that asks patients to
rate how much their skin disease affects their QoL using
a four-point ordinal scale (0 =not at all; 1=a little; 2=a
lot; 3 =very much).?® The questionnaire is widely used in
clinical trials in dermatology and evaluates the impact of
the patient's disease on their daily activities, leisure activ-
ities, work/school life, personal relationships, symptoms/
feelings and treatment-related distress over the previous
week. The overall DLQI score is the total of individual
item scores (0-30), with higher scores indicating greater
impairment of QoL. The EQ-5D-5L and the EQ-VAS are
patient-reported measures of general health developed
by the EuroQol group.”! For the EQ-5D-5L, patients are
asked to report their health on the current day across
five dimensions (mobility, self-care, usual activities,
pain/discomfort and anxiety/depression) on a five-point
scale (0=no problems; 1 =slight problems; 2=moderate
problems; 3 =severe problems; 4=extreme problems).
Individual scores are combined, and a weighted overall
score is calculated using coefficients from a validated
value set. Of note, only the EQ-5D pain/discomfort item
was used in this study. Similar to the pain-VAS, the EQ-
VAS is a vertical continuous scale from 0 to 100 on which
patients mark a judgement of their general health that
day; a score of 0 represents the worst health imaginable,
and 100 represents the best health imaginable.

Inter-item correlations and confirmatory
factor analysis

Item-to-item and item-to-total Pearson correlations were
measured for the PSS and FACIT-Fatigue scores, with mod-
erate correlations (>0.40) expected for optimal items.*?
Confirmatory factor analysis (CFA) was performed for the
PSS and FACIT-Fatigue using an unconstrained model,
with factor loadings >0.40 considered as acceptable evidence
that an item contributes to the construct measurement.” A
comparative fit index (CFI) 20.9, a standardised root mean
residual (SRMR) <0.1 and a root mean square error of ap-
proximation (RMSEA) <0.08 are considered as acceptable
measures of fit.*

Reliability: Internal consistency and test-retest
reliability

Internal consistency assessed the degree of agreement be-
tween items in the PSS and FACIT-Fatigue instruments

using Cronbach's a coefficient (performed with data from
baseline and Week 1); coefficients >0.70 indicate good
internal consistency.?” Inter-item correlations, CFA and
internal consistency analysis were not performed for the
pain-VAS as it is a single-item instrument. To assess the
test-retest reliability of the PROs, intraclass correlation
coefficients (ICCs) were calculated using change data for
the GPPGA total score and GPPGA pustulation subscore
(Day 3-4 and Week 3-4) to define a stable population.
ICCs >0.70 are considered acceptable for establishing test—
retest reliability.*>*®

Validity: Convergent validity and
known-groups validity

Convergent validity between PROs and related instru-
ments (DLQI total score, DLQI item 1 [itchy, sore, pain-
ful and stinging skin], EQ-5D pain/discomfort item,
EQ-VAS score) was assessed at baseline and Week 1 using
Spearman's rank-order correlation coefficients. The PSS,
FACIT-Fatigue and pain-VAS scores were hypothesised to
correlate with greater symptom burden as per the DLQI,
EQ-5D pain/discomfort item and the EQ-VAS score.
Therefore, known-groups validity was performed using
these PROs as anchor categories to group patients by dif-
ferent levels of disease severity. Analysis of variance was
used to determine group differences, and F-statistics were
examined.

Ability to detect change

To evaluate the ability of the PSS, FACIT-Fatigue and
pain-VAS to detect change between baseline and Week 1,
responder groups were determined using DLQI item 1,
EQ-5D pain/discomfort item and EQ-VAS score as anchor
categories. Differences in mean PSS, FACIT-Fatigue and
pain-VAS scores across groups were tested by analysis of
covariance adjusted for baseline scores, and F-statistics
were examined.

RESULTS

Baseline patient demographics and
characteristics

Patients in this study had a mean (standard deviation [SD])
age of 43.0 (10.9) years, were mostly female (67.9%) and
were either Asian (54.7%) or White (45.3%; Table 1). Mean
(SD) body mass index was 27.0 (8.3) kg/m?, and most pa-
tients had never smoked (71.7%). At baseline, 18.9% of pa-
tients had an IL36RN mutation, although mutation status
was unknown for most patients (62.3%). A total of 46 out
of 53 patients underwent genetic testing as part of the trial,
14 of whom (30.4%) had a confirmed IL36RN mutation.

95U217 SUOLIWOD SA 81D 3|l (dde ay) Ag pousenob ale SsjolLe VO ‘8sN J0 S3|NJ oy Aelg 1 8UIIUO 8|1 UO (SUONIPUOI-pUe-SWB)W0Y A3 |1 Aleld /U1 |UO//:SA1IY) SUORIPUOD pue SWie | 84} 89S *[202/70/0T] Uo Akiqiauliuo AS|IM ‘19.L Ad 0S86T API/TTTT 0T/I0p/wWod A3 | im Aleud i jpul|uoy//sdiy Woly pepeo(umod ‘0 ‘€80E89YT



+ |

TOOLS TO ASSESS GENERALIZED PUSTULAR PSORIASIS

Inter-item correlations and confirmatory
factor analysis

For the PSS, item-to-total correlations were moderate to
strong, with the strongest correlations observed between
the total score and the ‘burning’ item (0.94; p<0.0001;
Table S1). Between items, the correlations were strongest
between ‘pain’ and ‘burning’ (0.84; p<0.0001) and ‘pain’
and ‘redness’ (0.79; p<0.0001). For FACIT-Fatigue, item-
to-total correlations were moderate to strong for all items,
with the strongest correlations observed between the total
score and the ‘T have trouble finishing things because I am
tired’ (—0.94; p <0.0001) and T have trouble starting things
because I am tired’ (—0.93; p<0.0001; Table S2) items.
Inter-item correlations were moderate to strong across
almost all items, except the ‘T have energy’ (range, —0.13

TABLE 1 Baseline patient demographics and characteristics.

Demographic N=53
Age, mean (SD) 43.0 (10.9)
Sex, 1 (%)

Male 17 (32.1)

Female 36 (67.9)
Ethnicity, n (%)

White 24 (45.3)

Asian 29 (54.7)
BMI, kg/m?*, mean (SD) 27.0 (8.3)
Smoking status, 1 (%)

Never 38 (71.7)

Former 4 (7.5)

Current 11 (20.8)
IL36RN mutation (historical data)?, n (%)

No 10 (18.9)

Yes 10 (18.9)

Unknown 33 (62.3)

Abbreviations: BMI, body mass index; SD, standard deviation.

*Of the 53 enrolled patients, 46 underwent genetic testing as part of the study, 14 of
whom (30.4%) had an IL36RN mutation.

TABLE 2 Confirmatory factor analysis at Week 1: PSS.

PSS item Factor loading
Pain 0.90

Redness 0.88

Itching 0.75

Burning 0.94

Fit statistic Value

CFI 1.00

RMSEA (90% CI) 0(0-0.179)
SRMR 0.007

Abbreviations: CFI, comparative fit index; CI, confidence interval; PSS, Psoriasis
Symptom Scale; RMSEA, root mean square error of approximation;
SRMR, standardised root mean residual.

to —0.41) and the ‘T am able to do usual activities’ (range,
—0.17 to 0.51) items, which had weak-to-moderate correla-
tions with other items. CFA demonstrated the unidimen-
sionality of the PSS (Table 2) and FACIT-Fatigue (Table 3)
total scores. For the PSS, there were high factor loadings
for each item (range, 0.75-0.94), and fit statistics were
within the thresholds for acceptable fit (CFI 20.9; RMSEA
<0.08; SRMR <0.1). Similarly, factor loadings were high for
most FACIT-Fatigue items (range, 0.105-0.934); fit statis-
tics were within the thresholds for acceptable fit for the
CFI and SRMR but not for the RMSEA.

Internal consistency and test-retest reliability

Both the PSS and FACIT-Fatigue scores demonstrated in-
ternal consistency, with Cronbach's o coefficients within
the acceptable range (=0.70) at baseline (0.71 and 0.95,
respectively) and Week 1 (0.92 and 0.95, respectively;
Table 4). Overall, PSS, FACIT-Fatigue and pain-VAS
scores all demonstrated satisfactory test-retest reliability
when using the GPPGA total score and GPPGA pustula-
tion subscore to define a stable population. When using
the changes in GPPGA total score and GPPGA pustula-
tion subscore from Week 3 to 4 to define a stable popula-
tion, ICCs were =0.70 for all three scores (Table 4). ICCs
were marginally lower than the threshold for acceptability
for the pain-VAS score (0.67) and the FACIT-Fatigue score

TABLE 3 Confirmatory factor analysis at Week 1: FACIT-Fatigue.

FACIT-Fatigue item Factor loading
I feel fatigue 0.888
I feel weak 0.922
I feel listless 0.887
I feel tired 0.892
I have trouble starting things because I am tired 0.934

I have trouble finishing things because I am tired 0.914

I have energy 0.304
I am able to do usual activities 0.263
I need to sleep 0.615
I'am too tired to eat 0.594
I need help doing usual activities 0.657
I am frustrated by being tired 0.862
I have to limit social activity 0.105
Fit statistic Value
CFI 0.921
RMSEA (90% CI) 0.126
(0.087-0.163)
SRMR 0.056

Abbreviations: CFI, comparative fit index; CI, confidence interval; FACIT-Fatigue,
Functional Assessment of Chronic Illness Therapy-Fatigue; RMSEA, root mean
square error of approximation; SRMR, standardised root mean residual.

Note: Five modifications were made for each model to account for items with
correlated model residuals.
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TABLE 4 Internal consistency and test-retest reliability analyses.
PSS FACIT-Fatigue Pain-VAS

Internal consistency reliability N Cronbach's o N Cronbach's o N Cronbach's a

Baseline 53 0.71 53 0.95 - -

Week 1 53 0.92 53 0.95 = =

Test-retest reliability N ICC N ICC N ICC

GPPGA total score stable definition from Day 3 to 4 34 0.75 16 0.73 16 0.67

GPPGA pustulation subscore stable definition from Day 3 to 4 30 0.85 12 0.63 12 0.96

GPPGA total score stable definition from Week 3 to 4 35 0.84 34 0.77 35 0.81

GPPGA pustulation subscore stable definition from Week3to4 42 0.74 41 0.70 42 0.80

Abbreviations: FACIT-Fatigue, Functional Assessment of Chronic Illness Therapy-Fatigue; GPPGA, Generalized Pustular Psoriasis Physician Global Assessment;
ICC, intraclass correlation coefficient; pain-VAS, pain-Visual Analogue Scale; PSS, Psoriasis Symptom Scale.

Note: A Cronbach's a coefficient >0.70 indicates good internal consistency reliability. An ICC 20.70 is considered acceptable for establishing test-retest reliability.

TABLE 5 Convergent validity analyses.
Correlations®
PRO instrument PSS FACIT-fatigue Pain-VAS
Baseline
DLQI total score 0.46** —0.55%%* 0.46**
DLQI item 1: How itchy, sore, painful or stinging has your 0.58%%* —-0.44* 0.32%
skin been?
EQ-5D pain/discomfort 0.64*** —-0.43% 0.58%%%
EQ-VAS score —-0.43* 0.66*** —0.49**
Week 1
DLQI total score 0.50** —0.64%** 0.58%**
DLQI item 1: How itchy, sore, painful or stinging has your 0.61*** —0.41* 0.43*
skin been?
EQ-5D pain/discomfort 0.80%** —0.52%%* 0.5
EQ-VAS score —0.62*%** 0.44* -0.41*

Abbreviations: DLQI, Dermatology Life Quality Index; EQ-5D, EuroQol 5-Dimension; EQ-VAS, EuroQol Visual Analogue Scale; FACIT-Fatigue, Functional Assessment of
Chronic Illness Therapy-Fatigue; pain-VAS, pain-Visual Analogue Scale; PRO, patient-reported outcome; PSS, Psoriasis Symptom Scale.

Note: Significance levels for correlation p-values are: *p <0.05; **p <0.001; ***p <0.0001.

*Spearman's rank-order correlation; correlation interpretation: <0.3 =weak; 0.3-0.7 = moderate; 0.7-0.9 =strong; >0.9 = very strong.

(0.63) when a stable population was defined by the change
from Day 3 to 4 in GPPGA total score and GPPGA pustu-
lation subscore, respectively (Table 4).

Convergent validity and known-groups validity

There was good evidence of convergent validity for the PSS,
FACIT-Fatigue and pain-VAS scores, with moderate, statisti-
cally significant correlations observed for the DLQI total score
(range, 0.46 to —0.64), DLQI item 1 (range, 0.32-0.61), EQ-5D
pain/discomfort item (range, —0.43 to 0.80) and the EQ-VAS
score (range, —0.41 to 0.66) at baseline and Week 1 (Table 5).
There was a strong correlation between the PSS score and EQ-
5D pain/discomfort item at Week 1 (0.80; p <0.0001).

The PSS, FACIT-Fatigue and pain-VAS scores were all
able to differentiate between known groups of varying
symptom severity, with significantly higher mean scores in

patients with severe self-reported symptoms, as per DLQI
item 1 (range, p<0.0001-0.0090), EQ-5D pain/discomfort
item (range, p<0.0001-0.0007) and EQ-VAS score (range,
p=0.0010-0.0225) (Table 6).

Ability to detect change

The PSS, FACIT-Fatigue and pain-VAS all demonstrated the
ability to detect change in patient-reported symptoms from
baseline to Week 1, with significantly different least squares
(LS) mean change scores between ‘worsened, ‘no change’ and
‘improved’ patient groups as per DLQI item 1, EQ-5D pain/dis-
comfort item and EQ-VAS score (Table 7). For example, patients
who improved from baseline to Week 1, as per the EQ-5D pain/
discomfort item, had LS mean (standard error) change scores of
-5.13 (0.62), 12.39 (1.60) and —32.70 (4.36) for the PSS, FACIT-
Fatigue and pain-VAS, respectively (all p <0.0001; Table 7).
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TABLE 6 Known-groups validity at Week 1 using PRO grouping categories.

PSS FACIT-Fatigue Pain-VAS
Overall Overall Overall
F-test F-test F-test
Grouping category N Mean (SD) (p-value) N Mean (SD) (p-value) N Mean (SD) (p-value)
DLQI item 1: How itchy, sore, painful or stinging has your skin been? (three-category)
0-1 (not atall/a little) 22 4.1(3.0) <0.0001%* 22 32.9 (11.1) 0.0053**, 22 32.9 (27.6) 0.0090**
2 (alot) 17 7.0 (3.7) 17 29.6 (11.7) 17 54.0 (17.9)
3 (very much) 13 10.8 (4.0) 13 19.3 (11.9) 13 57.5 (29.0)
EQ-5D pain/discomfort (four-category)
No problems 10 2.5(2.3) <0.0001**** 10 36.0 (7.1) 0.0007*** 10 22.8 (27.2) <0.0001***
Slight problems 20 5.0 (1.9) 20 31.7 (10.8) 20 45.8 (20.7)
Moderate problems 9 7.0 (3.1) 9 28.8 (14.5) 9 37.1 (26.0)
Severe/extreme 13 12.5 (2.6) 13 17.4 (10.5) 13 70.0 (18.1)
problems

EQ-VAS score (three-category)

Bad to very bad (0-65) 24 8.5 (4.3) 0.0010** 24 23.5(13.4) 0.0210* 24 54.7 (26.3) 0.0225*
Moderate (66-85) 17 6.7 (4.0) 17 31.5(9.2) 17 452 (22.1)
Good to very good 11 2.9 (1.9) 11 34.6 (11.8) 11 27.9 (29.4)

(86-100)

Abbreviations: DLQI, Dermatology Life Quality Index; EQ-5D, EuroQol 5-Dimension; EQ-VAS, EuroQol Visual Analogue Scale; FACIT-Fatigue, Functional Assessment of
Chronic Illness Therapy-Fatigue; pain-VAS, pain-Visual Analogue Scale; PRO, patient-reported outcome; PSS, Psoriasis Symptom Scale; SD, standard deviation.
*p<0.05; *p <0.01; **p <0.001; ***p <0.0001.

TABLE 7 PSS, FACIT-Fatigue and pain-VAS ability to detect change by DLQI item 1, EQ-5D pain/discomfort and EQ-VAS.

Worsened No change Improved Overall F-test

Change score from
baseline to Week 1 N LS mean (SE) N LS mean (SE) N LS mean (SE) F-test p-value® Effect size®

DLQI item 1 change score (three-category)

PSS 7 —0.60 (1.55) 21 -2.37 (0.87) 23 —5.39 (0.85) 8.28 0.0002 -1.0575

FACIT-Fatigue 7 8.69 (3.81) 21 7.04 (2.18) 23 12.79 (2.10) 9.39 <0.0001 0.6890

Pain-VAS 7 -25.66 (10.87) 21 —-22.03 (6.10) 23 -30.23 (5.86) 9.00 <0.0001 -1.2026
EQ-5D pain/discomfort change score (three-category)

PSS 7 0.33 (1.45) 9 -0.29 (1.22) 36 -5.13 (0.62) 13.02 <0.0001 ~1.0749

FACIT-Fatigue 7 4.35 (3.62) 9 3.38 (3.21) 36 12.39 (1.60) 11.49 <0.0001 0.6833

Pain-VAS 7 —22.57 (9.88) 9 —2.84 (8.78) 36 —32.70 (4.36) 13.23 <0.0001 -1.2094
EQ-VAS change score (three-category)

PSS 11 0.69 (0.98) 5 0.86 (1.42) 36 —5.47 (0.53) 22.00 <0.0001 -1.0749

FACIT-Fatigue 11 1.34 (2.69) 5 2.26 (4.07) 36 13.36 (1.50) 15.99 <0.0001 0.6833

Pain-VAS 11 —6.73 (7.81) 5 -5.53 (11.08) 36 -34.97 (4.20) 15.46 <0.0001 -1.2094

Abbreviations: ANCOVA, analysis of covariance; DLQI, Dermatology Life Quality Index; EQ-5D, EuroQol 5-Dimension; EQ-VAS, EuroQol Visual Analogue Scale; ES, effect
size; FACIT-Fatigue, Functional Assessment of Chronic Illness Therapy-Fatigue; LS, least squares; pain-VAS, pain-Visual Analogue Scale; PSS, Psoriasis Symptom Scale;

SE, standard error.

*ANCOVA adjusted by baseline/Day 1 score and anchor change score.

PES calculated using Cohen's d, a calculation of the difference of the means divided by the standard deviation at baseline/Day 1. ES: small ES=0.20; moderate ES=0.50; and
large ES=0.80. Pairwise comparisons were only calculated if there were five or more patients in each group.

DISCUSSION included as secondary endpoints in studies of GPP; how-
ever, the psychometric properties of these have not been
The use of PROs in clinical trials is important for the evalu- evaluated in a GPP patient population. The results of our

ation of aspects of the disease that may not be fully reflected ~ study support the reliability, validity and ability to detect
in clinician assessments. To date, several PROs have been  change of the PSS, FACIT-Fatigue and pain-VAS scores in
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measuring GPP severity and QoL impact from the patient
perspective.

Scores for items in the PSS and FACIT-Fatigue correlated
well with each other and with the respective total scores, and
CFA confirmed that both scores are unidimensional (i.e.
the items in the score exclusively capture the construct they
were designed to capture). Overall, all three scores showed
good test-retest reliability. Notably, ICCs were higher when
analyses used a stable population defined using change
scores at later time points (e.g. Week 3-4 rather than Day
3-4); this effect is likely because more patients were post-
flare, and therefore, more stable, at later time points. Indeed,
patient numbers were higher in analyses using later time
points, particularly for FACIT-Fatigue and pain-VAS. The
three scores also showed good evidence of convergent valid-
ity and were able to distinguish between patient groups with
different self-reported symptom severity. Moreover, the PSS,
FACIT-Fatigue and pain-VAS were also sensitive to change
in disease status. Our findings complement recently pub-
lished evidence validating the use of the GPPGA and GPPASI
ClinROs in patients in GPP.® Taken together, these studies
highlight these ClinROs and PROs as suitable outcomes that
may be considered for use in future clinical trials in GPP.

It is important to acknowledge that, as this study used
outcome data from a randomised clinical trial, it was not
specifically designed to evaluate the psychometric proper-
ties of the PROs. In the trial, patients receiving treatment
showed rapid improvements in skin symptoms. This may
have affected some of the psychometric analyses. For ex-
ample, patient numbers were low for the ‘worsened’ and
‘no change’ response categories in the ability to detect
change analyses. Large effect sizes in these analyses should,
therefore, be interpreted with caution. Furthermore, pa-
tient numbers in this study were considerably below the
recommended minimum sample size of 130-150 for CFA.
Nevertheless, sample size is a considerable challenge in rare
diseases such as GPP, and a stand-alone psychometric study
with a larger sample size (N'>200) may not be feasible.” In
this context, the use of the Effisayil 1 data set, which is one
of the largest and most diverse to date, is a key strength of
this study. The study limitations highlight common chal-
lenges associated with outcome development and validation
in rare diseases. Future psychometric studies in larger pa-
tient cohorts should replicate our analyses and investigate
meaningful change estimates for these PROs in patients
with GPP.

Opverall, the results presented here are the first to demon-
strate the reliability, validity and ability to detect change of
the PSS, FACIT-Fatigue and pain-VAS PROs in a GPP pa-
tient population. Our findings suggest that these PROs are
suitable for assessing patient-perceived disease severity and
may represent important tools for the clinical management
of GPP.
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