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Abstract

Background To evaluate the real-world effect of the IL-12/23 inhibitor ustekinumab or of a tumour necrosis factor
inhibitor (TNFi) on patient-reported outcomes (PRO) and their association with effectiveness endpoints in psoriatic
arthritis (PsA) patients over 3 years.

Methods In PsABio (NCT02627768), a prospective, observational study, patients with PsA that were prescribed

first- to third-line ustekinumab or a TNFi, and remained on that drug for 3 years, were analysed for change in baseline
in PROs (EuroQol-5 dimensions health state VAS [EQ-5D VAS], 12-item Psoriatic Arthritis Impact of Disease question-
naire [PsAID-12; range 0-10], Work Productivity and Activity Impairment for Psoriatic Arthritis questionnaire [WPAI
results expressed as a percentage for each domain]), and the association between PROs and WPAI with effectiveness
endpoints, clinical disease activity index for psoriatic arthritis (CDAPSA), low disease activity (LDA)/remission, minimal
disease activity (MDA) and very low disease activity (VLDA).

Results In 437 patients (mean age 49.1 years, 47.8% female), at 3 years, ustekinumab and TNFi treatment led to com-
parable improvements in EQ-5D VAS; mean change from baseline (95% confidence intervals [Cl]) was 11.0 (6.5; 15.4)
and 18.9 (14.0; 23.9), respectively. Both groups improved PsAID-12 after 3 years; mean change from baseline (95%
Cl)ywas =29 (—3.2; —=2.5) and —3.5 (=3.9; —3.2), respectively. At baseline, due to their PsA, TNFi-treated patients had
lower work productivity compared to ustekinumab-treated patients; mean productivity reduction (95% Cl) was 58.8
[524;65.2] and 43.3 [35.6; 51.1]. Over 3 years, TNFi-treated patients had a greater improvement in work productivity
compared to ustekinumab-treated patients, ultimately leaving work productivity to be comparable between groups;
mean improvement (95% Cl) was 44.5% (38.4; 50.6) and 24.9% (15.8; 34.0), respectively. A similar trend was observed
in activity impairment. Patients in both treatment groups who achieved effectiveness endpoints, cDAPSA LDA/remis-
sion, MDA, and VLDA had greater improvement in PROs and WPAI than patients who did not achieve these endpoints.
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Conclusions At 3 years, improvements in PROs following ustekinumab or TNFi treatment were generally comparable;
however, TNFi-treated patients achieved a greater improvement in work productivity, although this group started
from a lower baseline. Achievement of effectiveness endpoints, independent of treatment group, also improved PROs.

Trial registration ClinicalTrials.gov, NCT02627768. Registered on 11 December 2015
Keywords Patient-reported outcomes, Psoriatic arthritis, Real-world evidence, Tumour necrosis factor inhibitor,

Ustekinumab

Introduction

Psoriatic arthritis (PsA) is a chronic, systemic inflamma-
tory arthritis that affects approximately 30% of people
with psoriasis, typically presenting equally in men and
women between 30 and 60 years of age [1, 2]. People with
PsA are commonly burdened by pain, stiffness, swol-
len joints, psoriasis, and psychosocial disorders, which
negatively affect health-related quality of life (HRQoL)
[3]. Patients with PsA suffer from sleep problems, depres-
sion, mood/behavioural changes, and reduced work pro-
ductivity [3, 4]. Moreover, chronic widespread pain has a
negative impact on treatment outcomes [5]. Patients with
PsA have reduced HRQoL compared with the general
population and have worse quality of life (QoL) than peo-
ple with psoriasis alone [5].

The substantial pain and fatigue experienced by patients
with PsA are significantly associated with reduced HRQoL,
physical function and work productivity [6, 7]. Therefore,
it is important to use patient-reported outcome (PRO)
measures, in addition to physician-derived joint count or
composite measure assessments, to assess physical, social
and psychological functioning from the patient’s perspec-
tive in order to guide treatment decisions [8]. The increas-
ing treatment options for PsA include tumour necrosis
factor inhibitors (TNFi) and interleukin (IL)-12/IL-23
inhibitors. Ustekinumab is a fully human immunoglobulin
G1 monoclonal antibody to the p40 subunit of IL-12 and
IL-23 and was the first licensed non-TNFi biologic disease-
modifying antirheumatic drug (bDMARD) therapy in
psoriasis and PsA [9]. Additionally, ustekinumab has good
efficacy against disease activity in joints and skin as well as
a favourable safety profile [10-12].

While randomised clinical trials (RCTs) provide evi-
dence on the short-term efficacy and safety of a drug, PsA
is a long-term condition; thus, it is important to know the
effects PsA treatments have on PROs in real-world set-
tings over longer periods of time. Real-world data pro-
vide a greater understanding of treatment effectiveness
in a patient population in routine clinical care and are,
therefore, meaningful for patients and physicians mak-
ing treatment decisions [12—15]. Long-term, prospective,
real-world data comparing treatments for PsA with dif-
ferent modes of action are lacking [12].

The 6-month, 1-year and 3-year data from the pro-
spective, observational PsABio cohort study of usteki-
numab and TNFi treatment in patients with PsA
indicated that persistence, effectiveness (as assessed by
physician-derived joint count) and safety were generally
comparable between the two treatments [16—18]. PROs
reflect important functional outcomes for patients;
likewise, work status/employment is essential for many
patients, and 20-50% of PsA patients report unemploy-
ment due to PsA complications [19]. Real-world evi-
dence on the long-term improvement of PROs and work
disability and their link with effectiveness endpoints,
low disease activity (LDA)/remission, minimal disease
activity (MDA) and very low disease activity (VLDA) is
still needed.

Here, we report the PRO and work productivity/
activity impairment data and their association with
effectiveness endpoints after 3 years of treatment with
either ustekinumab or a TNFi in a real-world setting.

Methods

Study design

PsABio (NCTO02627768) is, as previously reported, a
multinational, prospective study, designed to analyse
the persistence, effectiveness and safety of ustekinumab
or a TNFi as a first-/second-/third-line biologic in
patients with PsA as part of routine care [16—18]. Par-
ticipants took part in the study for up to 3 years, with
follow-up twice a year. Here we report the final 3-year
analysis of patients who remained on initial treatment
during the PsABio study.

Participants

Adults (aged over 18 years) with confirmed diagnosis
of PsA, as determined by a rheumatologist in line with
ClASsification criteria for Psoriatic ARthritis (CAS-
PAR), starting ustekinumab or any approved TNFi
(including biosimilars) as first-, second- or third-line
treatment for PsA. Participants were enrolled in 92
sites in Belgium, France, Greece, Italy, the Netherlands,
the Russian Federation, Spain and the UK.
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Assessments
Patient-reported outcomes

EQ-5D-3L health state VAS The EQ-5D-3L consists of
two parts: the EuroQol-5 dimensions (EQ-5D) descrip-
tive system and the EQ visual analogue scale (EQ VAS)
[20]. The health state VAS is a vertical calibrated line
bounded at O (worst imaginable health state) and at 100
(best imaginable health state) [21].

PsAID-12 'The 12-item Psoriatic Arthritis Impact of
Disease questionnaire (PsAID-12) is a disease-specific
measure of impact of disease that uses a numerical scor-
ing system to assess the impact of the following aspects
on patients’ lives: pain, fatigue, skin problems, work and/
or leisure activities, functional capacity, discomfort, sleep
disturbance, coping, anger, fear and uncertainty, embar-
rassment and/or shame, social participation and depres-
sion. Some items are weighted differently in the scoring,
which ranges from 0 (none/no difficulty/very well) to 10
(extreme/extreme difficulty/very poorly); pain, fatigue
and skin problems have the highest weights [22].

WPAI The Work Productivity and Activity Impair-
ment for Psoriatic Arthritis (WPAI-PSA) questionnaire
assesses work productivity loss and activity impairment
due to PsA across four domains: absenteeism (work time
missed), presenteeism (impairment while working), work
productivity loss (work time lost due to absenteeism plus
presenteeism) and activity impairment (of daily activi-
ties other than work). The WPAI-PSA consists of six
questions and results are given as percentages for each
domain. Higher numbers indicate greater impairment
[23, 24]. Absenteeism, presenteeism and work produc-
tivity loss were assessed among employed patients only,
whereas activity impairment was assessed among both
employed and unemployed patients.

Disease activity score (¢(DAPSA and MDA/VLDA) Clin-
ical Disease Activity Index for Psoriatic Arthritis
(cDAPSA) was calculated as described previously, with
scores <14 and <4 denoting cDAPSA LDA and remis-
sion, respectively [25, 26]. MDA and VLDA were based
on attaining five and seven, respectively, out of seven
domain cut-offs, as described previously [27].

Statistical analyses
The sponsor (Janssen Pharmaceuticals NV, Beerse, Bel-
gium), with guidance from the authors, oversaw the
development of the statistical plan, data validation and all
statistical analyses.
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Populations

The population of interest for the present analysis were
patients who remained on their initial treatment line at
least until day 1005 (the lower limit of the 3-year visit
window), or until the end of their follow-up (for early
termination—see below). Patients who were not able to
reach the 3-year follow-up due to late enrolment or due
to sponsor study termination were included as remainers
if they were still on their initial treatment at the time the
sponsor terminated the study. The study was closed pre-
maturely due to the SARS-CoV-2 pandemic and the con-
sequent impediment to routine patient visits, resulting in
63 patients not being able to reach the minimum of 1005
days on initial treatment due to late enrolment.

Analyses
As the analyses were exploratory, no predefined hypoth-
eses were tested. No adjustment for multiplicity was
applied. Hence, between-group differences and changes
over time were described using 95% confidence intervals
(CI) [28]. Endpoint analyses used the last observation
carried forward (LOCF) for patients whose last avail-
able assessment was earlier than day 1005 and for those
whose last visit was cancelled due to study termination.
EQ-5D (health state VAS), PsAID-12 total score along
with PsAID skin and pain domains, and the four WPAI
domains were all presented as change from baseline at 3
years (LOCF) and 95% Cls. Unadjusted observed scores
with LOCF imputation for all above PROs at 3 years
by achievement of effectiveness endpoints were also
presented.

Results

Patient disposition

In total, 991 participants were enrolled between Decem-
ber 2015 and June 2018. Of these, 895 patients had
baseline and effectiveness follow-up data up to 3 years
(ustekinumab #=439; TNFi n=456) and 437 patients
stayed on their initial treatment for 3 years and were
considered as the ‘remainer’ set included in this analysis;
219 (50.1%) ustekinumab- and 218 (49.9%) TNFi-treated

(Fig. 1).

Baseline demographics and clinical characteristics

of remainers

The differences in clinical characteristics of ustekinumab
and TNFi remainer groups have been described previ-
ously [17]. Patients in the ustekinumab group were older
and had a greater body mass index (BMI) and more
extensive skin involvement versus patients in the TNFi
group at baseline. At baseline, a comparable number
of patients in each treatment group had a Fibromyalgia
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991 patients enrolled between

Dec 2015 and June 2018
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n=57

+ More than 3 treatment lines (n=17)
+ Restart of previous treatment (including biosimilar) (n=15)
+ bDMARD treatment not started (n=10)

|

+ Treatment start before informed consent form
(baseline data not usable for analysis) (n=6)

+ Use of prohibited medication (n=6)

+ No PsA diagnosis (n=3)

934 eligible patients who required UST
or TNFi as 1st, 2nd, or 3rd line treatment

(included in safety analysis)
UST (n=459); TNFi (n=475)

[l Patients included in this analysis

n=39

» * No post-baseline visit with assessments (up to 36 + 3

[ Patients not included in this analysis l

Full analysis set (n=895)

months) (n=34)
* No valid baseline assessment within 62 days prior to
bDMARD start (n=5)

Patients with baseline and effectiveness

follow-up data at 36 (+ 3) months

v

439 patients on UST treatment

Patients who
stopped/switched
treatment during
year 2-3 (n=33)

Patients who
stopped/switched
treatment during
year 1-2 (n=76)

Patients who
stopped/switched
treatment during
year 0-1 (n=111)

Patients remaining on the same treatment until reaching 3-year
follow-up (36 + 3 months follow-up window) (n=219)

v

456 patients on TNFi treatment j

Patients who
stopped/switched
treatment during
year 2-3 (n=41)

Patients who
stopped/switched
treatment during
year 0-1 (n=119)

Patients who
stopped/switched
treatment during
year 1-2 (n=78)

Patients remaining on the same treatment until reaching 3-year
follow-up (36 + 3 months follow-up window) (n=218)

Fig. 1 Patient population flow diagram. Abbreviations: bDMARD, biologic disease-modifying antirheumatic drug; PsA, psoriatic arthritis; TNFi,

tumour necrosis factor inhibitor; UST, ustekinumab

Rapid Screening Tool (FiRST) score suggestive of fibro-
myalgia (ustekinumab; 39.0% and TNFi; 30.1%) (Table 1).

Change in patient-reported outcomes following 3 years

of ustekinumab or TNFi treatment (Table 2)

EQ-5D health state VAS score improved from baseline
to 3 years with both treatments; mean (95% CI) change
from baseline was 11.0 (6.5; 15.4) for ustekinumab and
18.9 (14.0; 23.9) for TNFi. It is worth noting that the
TNFi group had a lower starting baseline value.

From baseline to 3 years, both treatments improved
disease impact as measured by overall PsAID-12 score;
mean change from baseline was —2.9 (95% CI —3.2; —2.5)
and —3.5 (95% CI —3.9; —3.2), for the ustekinumab- and
TNFi-treated groups, respectively. Similarly, both treat-
ments improved the pain and skin domains of PSAID-12.
Improvement in the PsAID-12 pain domain was greater
in the TNFi than the ustekinumab group, even though
both groups had comparable baseline values; mean
change from baseline was —2.9 (95% CI —3.3; —2.5) for
ustekinumab and —3.8 (95% CI —4.2; —3.4) for TNFi.
Improvement in the skin domain was greater in the
ustekinumab groups versus the TNFi group; however, a
higher proportion of ustekinumab-treated patients had

severe skin involvement (body surface area [BSA] >10%)
and, thus, greater scope to improve. The mean change
from baseline for the PsAID-12 skin domain was —3.9
(95% CI —4.4; —3.4) and —3.1 (95% CI —3.6; —2.7) for the
ustekinumab- and TNFi-treated groups, respectively.

A similar proportion of patients were employed at
baseline and at 3 years for both cohorts (54.5% and
55.9% for ustekinumab; 61.5% and 64.1% for TNFi,
respectively). Patients in the TNFi group had higher
baseline work impairment in terms of work productiv-
ity loss, presenteeism and absenteeism domains com-
pared with patients in the ustekinumab group. This
allowed patients in the TNFi group greater scope to
improve in these domains, compared with the usteki-
numab group. Treatment with either ustekinumab or
TNFi caused a decrease in absenteeism. The TNFi
treatment group had a greater numerical decrease
compared to the ustekinumab treatment group. How-
ever, the 95% Cls were overlapping; mean change
from baseline was —11.8% (95% CI —18.4; —5.1) and
—20.8% (95% CI —27.9; —13.6) for the ustekinumab-
and TNFi-treated patients, respectively. TNFi-treated
patients also achieved a greater decrease in presentee-
ism compared to ustekinumab-treated patients; mean
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UST (n=219)
Mean (SD) [95%Cl] / n (%) [95%Cl]

TNFi (n=218)

Mean (SD) [95%Cl] /
n (%) [95%Cl]

Age, years (SD)
Male, n (%)
Female, n (%)
BMI, kg/m? (SD)
Time since initial diagnosis, years (SD)
Line of bDMARD treatment, n (%)
First-line
Second-line
Third-line
Cardiometabolic disease?, n (%)
PsA characteristics, n (%)
Axial involvement®
Oligoarticular®
Polyarticular®
Dactylitis®, n (%)
Enthesitis’, n (%)
BSA, n (%)
Clear/almost clear
<3% but not clear/almost clear
3-10%
>10%
Psoriatic nail lesions?, n (%)
cDAPSA, n (SD)
Swollen joint count, n (SD)
Tender joint count, n (SD)
CRP. mg/dL (SD)
FiRST score”
Total score
Scores >5, %

51.5(13.0) [49.8; 53.2]
106 (48.4) [41.6; 55.2]
113 (51.6%) [44.8; 58.4]
28.9 (6.4) [28.0; 29.8]
7.7 (8.5) [6.5; 8.8]

109 (49.8) [43.0; 56.6]
71(324)[26.3;39.1]
39(17.8)[13.0;23.5]
95 (43.4) [36.7;50.2]
7(32)113;6.5]

60 (27.8) [21.9; 34.3]
132 (61.1) [54.3;67.7]
46 (21.3) [16.0; 27.4]
109 (50.7) [43.8;57.6]

43 (21.3)[15.9; 27.6]
18(89)[54;13.7]

72 (35.6) [29.0;42.7]
69 (34.2) [27.6; 41.1]
117 (55.7) [48.7; 62.5]
30.3(21.7) [27.3;33.3]
6.1(85)[4.9;7.2]

12.7 (13.6) [10.8; 14.6]
1.7.3.8) [1.1;2.3]

3.5[3.30; 3.68]
39.0 [34.4;43.8]

46.7 (12.7) [45.0; 48.4]
122 (56.0) [49.1; 62.7]
96 (44.0%) [37.3; 50.9]
27.1(5.0) [26.5; 27.8]
6.4 (6.7) [5.5;74]

129 (59.2) [52.3;65.8]
69 (31.7) [25.5; 38.3]
20(9.2) [5.7;13.8]

74 (33.9) [27.7; 40.6]

7(3.2)[1.3;6.5]

66 (31.0) [24.8; 37.7]
135 (634) [56.5;69.9]
62 (29.1) [23.1;35.7]
106 (48.8) [42.0; 55.7]

58 (294) [23.2;36.3]
36(183)[13.1;24.4]
72 (36.5) [29.8;43.7]
31(15.7)[10.9; 21.6]
96 (45.7) [38.8; 52.7]
30.3(20.8) [27.4;33.2)
70(87)[58;83]
11.8(11.6) [10.1;13.4]
14(1.9) [1.1; 1.6]

3.2[2.99; 3.36]
30.1 [25.8; 34.6]

Results reflect assessments for patients still under initial treatment at 3 years. Bold text indicates non-overlapping 95% Cl

@ Hypertension, myocardial infarction, congestive heart failure, stroke or transient ischemic attack, peripheral vascular disease, hyperlipidaemia, type 1 or 2 diabetes or

angina pectoris

b pure axial PsA is defined as having only axial involvement (presence of axial disease declared by the treating rheumatologist without a requirement for imaging)

€ Either TJC68 and SJC66 are both non-missing and patient has <5 swollen or <5 tender joint counts or, in case TJC68 and/or SJC66 are missing, monoarticular or

oligoarticular PsA is indicated by the investigator

9 Either TJC68 and SJC66 are both non-missing and patient has >5 swollen and >5 tender joint counts or, in case TJC68 and/or SJC66 are missing, polyarticular PsA is

indicated by the investigator

€ Dactylitis presence detected by assessment of hands and feet
f Enthesitis presence defined as Leeds Enthesitis Index >0

9 Nail lesions were evaluated by recording the total number of nails of the hands and feet with PsA involvement
P Based on the FAS (UST n=458 and TNFi n=471) as data were recorded at baseline only

bDMARD, biologic disease-modifying antirheumatic drug; BMI, body mass index; BSA, body surface area; cDAPSA, Clinical Disease Activity in Psoriatic Arthritis; C/
Confidence interval, CRP C-reactive protein, FAS Full analysis set, FiRST Fibromyalgia Rapid Screening Tool, PsA Psoriatic arthritis, SD Standard deviation, SJC66 66
swollen joint count, TJC68 68 tender joint count, TNFi Tumour necrosis factor inhibitor UST, Ustekinumab

change from baseline was —21.6% (95% CI —28.3;
—14.8) and —37.3% (95% CI —42.8; —31.8) for usteki-
numab- and TNFi-treated patients, respectively. Work
productivity loss decreased over the 3-year follow-up

period in both treatment groups, with TNFi-treated
patients demonstrating a greater decrease (as shown
by non-overlapping Cls); mean change from baseline
in work productivity loss was —24.9% (95% CI —34.0;
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Patient-reported outcomes

UST (n=219)
Mean [95%Cl]

TNFi (n=218)
Mean [95%Cl]

EQ-5D health state: VAS score®

Baseline

36 months

Change from baseline
PsAID-12: overall PSAID®

Baseline

36 months

Change from baseline
PsAID-12: pain©

Baseline

36 months

Change from baseline
PsAID-12: skin®

Baseline

36 months

Change from baseline

WPAI: work time missed (absenteeism)€, %

Baseline
36 months
Change from baseline

WPAI: impairment while working (presenteeism)', %

Baseline
36 months
Change from baseline

WPAI: work productivity loss?, %

Baseline

36 months

Change from baseline
WPAL activity impairment”, %

Baseline

36 months

Change from baseline

55.2[52.3;58.0]
66.2 [62.4;69.9]
11.0[6.5; 154]

541[5.1;5.7]
2.5[2.2;2.8]
—29[-3.2;,-25]

6.0[5.6;6.3]
3.0[2.7;3.4]
-2.9[-3.3;-2.5]

6.0 [5.6; 6.4]
2101824
—39[-44; -34]

13.2[6.8;19.7]
1.5[-0.1;3.0]
—11.8[-184; =5.1]

37.8[31.9;43.7]
16.3[12.2;20.3]
—21.6[-28.3; -14.8]

43.3[35.6;51.1]
184 [13.5;233]
—24.9[-34.0; —15.8]

53.1[49.2;57.0]
25.1[21.6; 28.6]
—28.0[-32.4; —23.5]

51.1[48.2; 54.0]
70.0 [66.0; 74.1]
18.9[14.0; 23.9]

531[5.0;5.6]
1.8[1.5; 2.0]
—35[-39-3.2]

6.1 [5.7;6.4]
2.3[2.0; 2.6]
—3.8[-4.2; —3.4]

4.8[44;5.2]
1.6[1.3;1.9]
=-3.1[-36,-27]

24.01[164;31.6]
3.2[06;5.8]
—20.8[-279;,—-13.6]

51.0 [45.4; 56.6]
13.7[10.1;17.2]
—37.3[-42.8; —31.8]

58.8[52.4; 65.2]
14.3[10.3;183]
—44.5[-50.6; —38.4]

57.91[54.2;61.6]
17.3[14.4; 20.1]
—40.7 [-44.5; —36.8]

Results reflect the latest assessments for patients considered as remaining on their initial treatment through 3 years. Bold text indicates non-overlapping 95% Cl.
Baseline, 36-month and change from baseline values are unadjusted data with LOCF imputation. Only skin and pain domains of PsAID-12 are presented here

226 patients from the UST group are missing, and 27 patients from the TNFi group are missing

b 7 patients from the UST group are missing, and 23 patients from the TNFi group are missing

€7 patients from the UST group are missing, and 22 patients from the TNFi group are missing

95 patients from the UST group are missing, and 21 patients from the TNFi group are missing

€143 patients from the UST group are missing, and 128 patients from the TNFi group are missing

f123 patients from the UST group are missing, and 117 patients from the TNFi group are missing

9 143 patients from the UST group are missing, and 133 patients from the TNFi group are missing

P 15 patients from the UST group are missing, and 21 patients from the TNFi group are missing

Cl, confidence interval; EQ-5D health state VAS, EQ-5D-3L health visual analogue scale, LOCF Last observation carried forward, PsAID-12 The 12-item Psoriatic Arthritis
Impact of Disease questionnaire, TNFi Tumour necrosis factor inhibitor, UST Ustekinumab, VAS Visual analogue scale, WPAI Work Productivity and Activity Impairment

—15.8) and —44.5% (95% CI —50.6; —38.4) for usteki-
numab- and TNFi-treated patients, respectively. Simi-
lar to what was observed in work productivity, activity
impairment with patients in the TNFi group achieved

a greater decrease; mean change from baseline was
—28.0% (95% CI —32.4; —23.5) and —40.7% (95% CI
—44.5; —36.8) for ustekinumab- and TNFi-treated
patients, respectively.
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(a) (b) (c)
6 months 3 years 6 months 3 years 6 months 3 years
100 - 100 - 100 , 768 83.0
(63.4; (88.8; 74.0
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activity

Effectiveness at 3 years

Propensity score-adjusted treatment comparisons did
not show differences in MDA, VLDA, cDAPSA LDA or
remission between the treatment cohorts, as described
previously [17].

Relationship between PROs and effectiveness endpoints
Patients who achieved c¢DAPSA LDA/remission had
higher (i.e., better) EQ-5D VAS scores at 6 months than
patients who did not achieve this endpoint, as shown by
non-overlapping 95% Cls. This was also observed at 3
years. A similar trend was seen for patients who achieved/
did not achieve MDA, although the ustekinumab group
at 3 years had overlapping 95% Cls. Likewise, a similar
trend was observed for patients that achieved/did not
achieve VLDA, but the ustekinumab group at 6 months
and the TNFi group at 3 years had overlapping 95% Cls.
The scores were comparable for patients on ustekinumab
or TNFi throughout (Fig. 2).

The observed PsAID-12 scores were much lower (i.e.,
better) for patients who achieved cDAPSA LDA/remis-
sion at 6 months compared with those who did not
achieve this endpoint, as shown by non-overlapping 95%
CIs. These improvements were maintained until 3 years.
Similar trends at both timepoints were seen for patients
who achieved/did not achieve MDA and those who
achieved/did not achieve LDA. Patients on ustekinumab
and those on TNFi had comparable PsAID-12 scores at 6
months and 3 years (Fig. 3). Similar trends were observed
for PsAID pain and skin domains in both ustekinumab-
and TNFi-treated patients (Figs. 4 and 5).

Work impairment scores were lower (i.e., better) for
patients achieving cDAPSA LDA/remission or MDA
or VLDA at 6 months versus those who did not achieve
these endpoints, as shown by non-overlapping 95% Cls.
Similar improvements were seen at 3 years. Again, in
this group, ustekinumab and TNFi produced comparable
work impairment scores throughout (Fig. 6). Absentee-
ism and presenteeism scores (Figs. 7 and 8) were more
variable, probably due to low numbers of patients, but
similar trends were observed. It is worth noting that in
the absenteeism scores most 95% Cls were overlapping.
Similar changes to those seen in work productivity loss
were observed in activity impairment scores (Fig. 9).

Discussion
In the PsABio real-world study, PROs improved from
baseline to 3 years in a broadly similar manner for both
ustekinumab and TNFi treatment cohorts. Ustekinumab
has previously been shown to improve PROs in patients
with PsA in a RCT setting. A post hoc analysis of PSUM-
MIT-1 (n=615) and PSUMMIT-2 (n=312) RCTs showed
that at 24 weeks, ustekinumab treatment resulted in sig-
nificant improvements in PROs versus placebo in three
antecedent-exposure populations (methotrexate [MTX]
anti-TNF naive; MTX experienced, biologic agent naive;
anti-TNF experienced with/without MTX). These find-
ings indicated that significant improvements with usteki-
numab were observed, regardless of previous treatments
for PsA [29].

Work productivity improved with both ustekinumab
and TNFi treatments in the PsABio study, with more
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improvement from baseline observed in the TNFi-
treated group, who started from a lower baseline. The
scores rapidly decreased from baseline to 6 months and
then continued to steadily decrease through the 3 years
of treatment. Non-overlapping Cls in presenteeism,
work productivity loss and activity impairment domains
suggest that TNFi treatment may lead to a greater
improvement in work productivity and activity impair-
ment, although the non-randomised setting, differential

baseline work impairment and patient heterogeneity
impact interpretation and preclude firm conclusions.
Real-world data on the impact of different kinds of
treatment on PROs in PsA is limited. However, a recent
RWE study that included 120 PsA patients receiving
TNFi treatment showed improvements in work produc-
tivity scores and PROs over 9 months of treatment [30].
These patients demonstrated a significant decrease
in all WPAI domain scores as well as significant
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improvements to other QoL markers such as the health
assessment questionnaire-disability index after TNFi
treatment. The improvements we have seen with both
ustekinumab and TNFi over a 3-year period are con-
sistent with this previous study focusing on TNFis over
9 months.

In addition, our results are in line with what has
been shown for bDMARDs, which have an alternative

mechanism of action. In the 2-year follow-up of the
Phase 3 SPIRIT-P2 study, patients receiving ixekizumab,
an IL-17A inhibitor, showed sustained improvements in
percentage of presenteeism, overall work impairment and
activity impairment, along with improvements in other
QoL measures [31]. Of note, patients in the SPIRIT-P2
trial were either intolerant of or had inadequate response
to TNFi [31]. The SPIRIT-P1 trial which recruited
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patients with PsA who were bDMARD naive also showed
significant improvements in PROs and work productiv-
ity with ixekizumab treatment [32]. In a post hoc analysis
of the Phase 3 FUTURE 5 trial, treatment with secuki-
numab, an IL-17A inhibitor, resulted in early, statistically
significant and clinically meaningful sustained improve-
ments in PROs versus placebo in patients with PsA,
regardless of prior TNFi use [33].

In PsABio, treatment with ustekinumab and TNFi
resulted in similar proportions of patients with PsA
achieving the effectiveness endpoints of cDAPSA
LDA/remission, MDA and VLDA at 1 and 3 years
[17, 18]. Patients who achieved the effectiveness end-
points, including VLDA, at 3 years generally had greatly
improved EQ-5D VAS, PsAID-12 and work productivity
loss/activity impairment scores compared with patients
who did not achieve them. Absenteeism/presenteeism
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scores followed a similar trend to the other WPAI
domains; however, these results were more variable. It is
difficult to draw strong conclusions due to the low num-
bers of patients who did not achieve effectiveness end-
points with either treatment at the end of 3 years. These
findings are consistent with the results from the PsABio
6-month interim analysis that showed patients achiev-
ing LDA had associated improvement in QoL and dis-
ease impact [16]. Interestingly, there were patients who
did not achieve effectiveness endpoints at 6 months or 3
years but remained on one treatment for the duration of
the study. Due to the observational nature of this study,
it is possible that some patients were not achieving effec-
tiveness endpoints, but, nevertheless, the treating physi-
cian observed some benefit for the patient to continue
ustekinumab or TNFi treatment or some other factors
made switching bDMARD less desirable. Some patients,
particularly those receiving ustekinumab, were on a later
line of treatment. Due to this, their ability to switch to
a bDMARD with a different mechanism of action could
have been limited, and, thus, they remained on their cur-
rent treatment. Patients achieving cDAPSA LDA/remis-
sion, MDA and VLDA had greater PRO and WPALI scores
compared to patients who did not achieve effectiveness
endpoints. Of note, VLDA is a hard-to-achieve high hur-
dle endpoint, but treatment towards reaching the goal of
achieving VLDA did not seem to make an additional dif-
ference to patients’ QoL beyond MDA. Achieving VLDA
may also be associated with a high number of adverse
events due to robust treatment and may not be appropri-
ate for all patients, particularly those with high levels of

existing structural damage and functional disability [34].
In the open-label, randomised controlled TICOPA trial
of 206 patients, although tight control of PsA improved
joint and skin outcomes for newly diagnosed PsA
patients, these patients reported adverse events and seri-
ous adverse events more frequently [35].

The present analysis is the first to report PROs and their
association with achievement of effectiveness endpoints
in PsA in a real-world population receiving ustekinumab
or a TNFi. The association between PRO improvement
and improvements in effectiveness endpoints, taken
together with the existing literature, suggests that achiev-
ing LDA, regardless of the therapy, is likely to be the key
contributor to improved HRQoL and PROs.

This real-world data generated by the PsABio study
informs clinicians of the long-term benefits on PROs of
ustekinumab and TNFi treatment in routine clinical care.
However, real-world data are also valuable to public and
private payers for decision-making. Real-world studies
are valuable for filling evidence gaps not addressed by
RCTs, such as long-term effectiveness, safety profile and
PROs in real-world settings [36].

As reported previously, PsABio consists of a large,
prospectively followed population with PsA receiving
bDMARDs with two different modes of action [16-18].
The limitation, however, is the non-randomised nature of
the study, which means that the treatment groups need
to be balanced using propensity-score adjustment due to
selection bias. The influence of factors such as fibromyal-
gia on different PROs and WPAI should be investigated
in the future.
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Conclusion

In conclusion, the results from the 3-year PsABio study
demonstrated that, generally, ustekinumab and TNFi
treatment led to an improvement in PROs. In certain
PROs, TNFi-treated patients showed greater improve-
ment compared with ustekinumab-treated patients but
may have been confounded by differential baseline fac-
tors influencing treatment decisions. Patients achieving
effectiveness endpoints had improved PROs, independ-
ent of treatment group. These findings may be useful
for physicians in aiding treatment decisions in clinical
practice.
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