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Psoriatic arthritis (PsA) is a very heterogeneous disease with significant impact on health-related
quality-of-life (HRQoL). Our objective was to assess and identify predictors of HRQoL in a 3-year
follow-up period among PsA patients. Patients with PsA included in the Rheumatic Diseases
Portuguese Register (Reuma.pt), with HRQoL data measured by the EuroQol five Dimensions (EQ-5D)
with at least two evaluations throughout a 3-year period, were analysed. Statistics included t-tests,
logit and linear mixed models and univariable and multivariable linear regression. PsA patients’
(n=342) mean age 51.0 (12.2) years, 48.5% being female, mean disease duration 11.8 (9.3) years

with a follow-up period of 3-years had a mean EQ-5D of 0.53 (0.28), 0.59 (0.29), and 0.58 (0.28) at
baseline, 1-year and 3-year evaluations, respectively. During the follow-up period, EQ-5D score

and EQ VAS, significantly improved at both time-point assessments, compared to baseline. Poorer
HRQol was significantly associated with older age (B=-0.004; p-value =0.008), female sex ($=-0.092;
p-value =0.01), non-employment (B=-0.112; p-value =0.018), higher disease activity (3=-0.005;

p-value <0.001), prior exposure of three or more biologics at baseline and switching of biologic therapy
during the study follow-up [(B=-0.182; p-value =0.04); (B=-0.150; p-value =0.002), respectively]. Our
study provides important insights into the long-term predictors of HRQoL in PsA patients, highlighting
the influence of sociodemographic factors, disease activity and therapeutic approach (prior use and
switch/cycle of biologic therapies) on HRQoL.

Keywords Quality of life, Psoriatic arthritis, Longitudinal studies , Patient reported outcome measures
determinants of health, Biological therapy.
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Psoriatic Arthritis (PsA), is a chronic inflammatory condition with musculoskeletal manifestations including
peripheral arthritis, axial disease, dactylitis, and enthesitis often accompanied by skin and/or nail psoriasis.

The prevalence of psoriasis is estimated to be between 2% and 3%, and the prevalence of inflammatory
arthritis among patients with psoriasis has shown a wide range, from 6-42%'. In Portugal, the estimated
prevalence of PsA is 0.3%>.

The disease progression of PsA exhibits significant variability. Some patients experiencing mild symptoms
while others may develop severe and debilitating disease!. Both the musculoskeletal and the skin manifestations
can profoundly affect health-related quality of life (HRQoL)?, resulting in substantial impairment across its
physical, emotional, and social domains*.

In recent years, the assessment of HRQoL in rheumatic diseases has gained increasing significance. HRQoL
assessments offer valuable insights because they capture the patient’s subjective experience of how the disease
affects their daily functioning, emotional well-being, and social interactions. These aspects may not necessarily
be reflected in the objective physical and symptomatic evaluations. Several studies have focused into the factors
linked to HRQoL, encompassing sociodemographic, clinical and psychological factors®-!>. Nevertheless,
several of these studies have been cross-sectional®!%41% or had limited follow-up periods>>!6, making our
understanding of long-term predictors of HRQoL in PsA not well understood.

Patients with more severe or active disease, such as those with higher levels of pain, joint swelling and
stiffness, often experience lower HRQoL*!®!7. In recent years the introduction of new therapies such as
biologic disease-modifying anti-rheumatic drugs (-lDMARDS) and target synthetic DMARDs (tsDMARDs),
have demonstrated significant reductions in disease activity and subsequent impact on HRQoL!®. However,
various other factors have been identified, namely comorbidities, including diabetes, cardiovascular disease, and
obesity!®, psychological factors, such as depression and anxiety?® and, older age!!!” and female sex”*.

In this study, our goal is to identify the long-term predictors of HRQoL and their interaction in a real-world
Portuguese cohort of patients with PsA providing a better understanding of the long-term course of HRQoL in
these patients.

Materials and methods

Data Source and Study Population

In this prospective multicenter cohort study, we included adult PsA patients (= 18 years), according to the
rheumatologist perspective, independently of the phenotype or the therapeutic regimen, registered in the
Rheumatic Diseases Portuguese Register (Reuma.pt), from June 2008 to June 2022. As inclusion criteria patients
were required to have: (1) A HRQoL evaluation at baseline with the EuroQol five Dimensions questionnaire
(EQ-5D) and (2) At least one more HRQoL evaluation with the EQ-5D (at 1-year and/or 3-years, as available).
We excluded patients with less than 1 year of follow-up or those who had fewer than two HRQoL evaluations
during the 3-year follow-up period.

Reuma.pt, a nationwide register (www.reuma.pt), supported by the Portuguese Society of Rheumatology,
became active in 2008 and includes patients with various rheumatic diseases, including PsA. This study was
approved by the national ethical commission of Portuguese Institute of Rheumatology (reference number
2/2022) and all participants signed the informed consent.

Data collection

Outcome

HRQoL was evaluated using the EQ-5D, 3 levels, validated for the Portuguese population®!. The EQ-5D
comprises a health descriptive component and a general health visual analogic scale (VAS) evaluation. The
descriptive component evaluates five dimensions, each describing a different aspect of health: mobility, self-
care, usual activities, pain/discomfort, and anxiety/depression. Each dimension has three levels: no problems,
some problems, and extreme problems (labeled 1-3, respectively). The descriptive system was converted
into a summary index score with 0 equivalent to death and 1 to full health. The Euro Qol VAS (EQ VAS) is
a 20-centimeter vertical scale of 0-100 points, where, similarly, scores of 0 and 100 correspond to the “worst
imaginable health state” and the “best imaginable health state,” respectively.

Covariates of interest

Sociodemographic data (age, sex, years of education, marital status), employment status and profession
(patients were classified in blue-collar and white-collar workers according to criteria previously used)??, lifestyle
habits (smoking and alcohol intake), anthropometric data (weight, height, body mass index [BMI), disease
characteristics (age of first symptoms, age of diagnosis, diagnostic delay, disease duration, disease phenotype),
and extra-articular manifestations (enthesitis, dactylitis, psoriasis) were collected at baseline. Concomitant
treatments [nonsteroidal anti-inflammatory drugs (NSAIDs), glucocorticoids, conventional synthetic DMARDs
(csDMARD:s) (methotrexate, sulfasalazine, leflunomide), bDMARDs [tumor necrosis factor-alpha inhibitors
(TNFi) (adalimumab, certolizumab pegol, etanercept, infliximab, golimumab), secukinumab, ustekinumab,
tsDMARD:s (tofacitinib)] were collected at baseline and during follow-up.
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In each visit were collected data on disease activity [tender joint count (TJC68); swollen joint count (SJC66);
patient’s global assessment of the disease in the last week (PtGA), registered on a visual analog scale (VAS),
0-100 mm; physician’s global assessment of the disease (PhGA), (VAS, 0-100 mm); erythrocyte sedimentation
rate (ESR); C-reactive protein (CRP, mg/l); Disease Activity Index for Psoriatic Arthritis with CRP (DAPSA)*
and Disease activity score 28 joint count, four variables-CRP (DAS28 4vCRP) for peripheral disease; Ankylosing
Spondylitis Disease Activity Score with CRP (ASDAS) for axial disease**; Maastricht Ankylosing Spondylitis
Enthesitis Score (MASES)%, psoriasis (VAS, 0~100 mm); number of fingers with dactylitis]. Data was extracted
from the Reuma.pt database on the 06 of June 2022.

Definitions

States of disease activity for DAPSA were defined as: remission <4; low disease activity 5-14; moderate disease
activity 15-28; high disease activity>28%. States of disease activity for ASDAS were defined as: inactive
disease < 1.3; low disease activity 1.3-2.1; high disease activity 2.1-3.5; very high disease activity >3.5%".

Switching was defined as the change of a b/tsDMARD:s to another b/tsDMARDs with a different mode of
action, and cycling was defined as the change to a b/tsDMARDs with the same mode of action. It was registered
at baseline and during the study follow-up.

For the purpose of statistical analysis, the disease phenotypes, according to the patients’ rheumatologist, were
grouped into two categories: predominant axial disease and predominant peripheral disease which included
symmetric polyarthritis, oligoarthritis, predominant distal interphalangeal involvement, and mutilans arthritis.

To gain a deeper understanding of the impact of b/tsDMARDs therapy on long-term HRQoL we conducted
a sub-group analysis in patients who initiated b/tsDMARD:s at baseline or during the study follow-up.

Statistical analysis
Baseline participant characteristics are shown as frequency (percentage) for categorical variables and mean
(standard deviation) for continuous variables.

To compare the EQ-5D domains at the two or three considered time-points, logit mixed models were used;
T-tests for repeated measures were used for the EQ-5D score and the EQ VAS score. The potential associated
factors to HRQoL over time were assessed considering linear mixed models, considering varying intercepts
for each participant and independent covariance structure. Univariate models were computed first to test the
significance of potential predictors, with p < 0.20 as the selection criterion. Then, with a backward conditional
method, we sequentially remove the variables not statistically significant and compared through likelihood
ratio tests until the final model was reached. Determinants of HRQoL in the groups considered according to b/
tsDMARD exposure, were assessed with the same methodology.

All analyses were performed with STATA v16.1 considering a level of significance of 0.05.

Results

Out of the 531 patients, and according to the inclusion criteria, 342 were eligible for the study analyses, having at
least two EQ-5D evaluations within a three-year period. Of the 342 patients, 136 patients had EQ-5D evaluations
at baseline, after 1-year and 3-years of follow-up. Two hundred and five patients had EQ-5D evaluations in two
time-points of the follow-up period, 173 patients at baseline and after 1-year, and 32 patients at baseline and
after 3-years.

Sociodemographic, lifestyle, and anthropometric data characteristics
The patients’ mean age was 51.0 (12.2) years, with 48.5% being female.

At baseline, patients reported on average 9.0 years (4.4) of education, and 153 (59.8%) were employed, mostly
in blue-collar type of work (59.7%). Most of the patients (n=174, 78.7%) were married. Regarding lifestyle
habits, ever smoking (past or present) was referred by 32.6% of patients, and ever alcohol intake (past or present)
was referred by 24.4% of patients. A significant number of patients were over weighted (n =104, 41.8%) or obese
(n=53,21.1%). Sociodemographic, lifestyle, and anthropometric data characteristics are summarized in Table 1.

Clinical characteristics
Mean disease duration was 11.8 (9.3) years, with a diagnostic delay of 3.1 (4.9) years at baseline.

Symmetrical polyarthritis was the predominant phenotype in 140 patients (52.0%), followed by asymmetric
oligoarthritis in 61 (22.7%) patients, predominant axial involvement in 55 (20.5%) patients, distal interphalangeal
arthritis in 14 (3.7%), and mutilans arthritis in 3 (1.1%) patients. Sixty-nine patients (20.2%) had no information
on disease phenotype (Table 1).

At baseline, patients had a mean PtGA of 41.6 (28.8), global pain VAS 41.0 (29.2), CPR 9.5 (18.5) mg/l, mean
tender joints 5.6 (9.0) and mean swollen joints 1.9 (3.3). As expected PhGA (24.1 (21.9)) was lower than PtGA
(41.6 (28.8)), with a mean value of DAS28 and DAPSA of 3.2 (1.6) and 24.7 (26.1), respectively; 161 patients
(55.4%) had moderate or high disease activity, according to DAPSA criteria. For axial disease, disease activity
was evaluated with ASDAS, showing a mean value of 2.8 (1.2); 82 (67.5%) patients had high or very high disease
activity, according to ASDAS criteria. We also analyzed the disease activity by sex. Regarding DAPSA at baseline,
the mean value for women was 30.08 (2.35), while for men it was 19.56 (1.86). This difference was statistically
significant (t=3.52, p=0.0003). Similar findings were observed for ASDAS, which was higher in women (t=3.07,
p=0.001). Additionally, women reported significantly higher scores for pain VAS (t=5.29, p<0.001) and global
assessment VAS (t=6.13, p<0.001).

Most patients (n=236, 69.0%) were on b/tsDMARDS. Disease characteristics and therapies at baseline and
follow-up are summarized in Table 2.
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Characteristics

n=342 Values
Female sex, n, % 166 (48.5)
Age years (mean * sd) 51+12.2
Years of education (mean +sd) 9.0+4.4

Marital status n, %

Married 174 (78.7)
Single 26 (11.8)
Divorced 14 (6.3)
Widow 4(1.8)
Others 3(1.4)
Employment status n, %

Employed 153 (59.8)
Housewifely 7(2.7)
Sick leave 13 (5.1)
Retired 61 (23.8)
Unemployed 22 (8.6)
Type of work n, %

Blue collar 126 (59.7)
White collar 85 (40.3)
BMI kg/m? (mean + sd) 27.5(7.0)
BMI kg/m? n (%)

Underweight (<18.5 kg/m2) 1(0.4)
Normal (18.5-24.99 kg/m2) 91 (36.6)
Overweight (25-29.99 kg/m2) 104 (41.8)
Obese (> 30 kg/m2) 53(21.3)
Smoking habits n, %

Never 176 (67.5)
In the Past 55(21.1)
Daily 30 (11.5)
Alcohol intake n, %

Never 189 (75.6)
In the Past 13 (5.2)
Daily 48 (19.2)
Age of 1st symptoms (mean+sd) | 38.3 (11.9)
Age of diagnosis (mean + sd) 41.7 (11.6)
Diagnostic delay (mean +sd) 3.1(4.9)

Disease duration, years (mean+sd) | 11.8 (9.3)

Disease phenotype n, %

Predominant axial involvement 55 (20.5)
Symmetrical polyarthritis 140 (52.0)
Distal interphalangeal arthritis 14 (3.7)
Asymmetric oligoarthritis 61 (22.7)
Mutilans arthritis 3(1.1)

Table 1. Sociodemographic, lifestyle, anthropometric and clinical baseline characteristics. Sd - standard
deviation; n - number; BMI - body mass index.

Quality of Life

HRQoL was seriously compromised in PsA patients, with a mean EQ-5D score of 0.53 (0.28) at baseline and
0.59 (0.29) and 0.58 (0.28) at 1-year and 3-year evaluations, respectively. These values reflect a worse HRQoL,
during the follow-up period, in comparison to the Portuguese population [normative value of 0.758]%.
Furthermore, global health expressed by the value of EQ VAS was 62.5 (22.6) at baseline and 68.7 (20.9) and
67.7 (21.5) at first and second time-point evaluations, respectively, also reflecting a lower global health in
comparison to general Portuguese population [normative value of 74.9]%°. Patients reported problems in all
EQ-5D dimensions at baseline, with 271 (79.3%) patients reporting moderate to extreme pain or discomfort,
followed by problems with usual activities (n=193; 56.4%), problems with mobility (n=177; 51.8%), anxiety
or depression (n=168; 49.1%), and problems with self-care (n=115; 33.6%). During follow-up period, EQ-5D
score and EQ VAS, significantly improved at both time-point evaluations, compared to baseline. Additionally, at
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T0 T1 T2

Characteristics n=342 n=309 n=168
Patient’s Global Assessment (mean + sd) 41.6 (28.8) |31.9(26.3) | 30.4 (25.4)
Physician’s Global Assessment (mean+sd) | 24.1 (21.9) | 13.5 (14.6) | 11.6 (13.2)
Pain VAS (0-100) (mean + sd) 41.0(29.2) | 31.9(26.3) | 30.4(25.4)
Number swollen joints (mean + sd) 1.9 (3.3) 0.8(1.7) 0.6 (2.0)
Number tender joints (mean + sd) 5.6 (9.0) 2.6 (5.8) 2.0 (5.4)
Number dactylitis (mean +sd) 62 (24.9) 55 (24.7) 25 (19.5)
Psoriasis n, % 157 (63.1) | 140 (62.8) |76 (59.4)
CRP mg/L (mean +sd) 9.5(18.5) |5.3(11.0) 6.7 (14.2)
DAS28 4v (mean +sd) 3.2(1.6) 2.5(1.2) 2.6 (1.3)
DAPSA (mean +sd) 24.7 (26.1) | 14.6 (15.8) | 14.8 (19.1)
DAPSA n, %

Remission 2 (12.2) 65 (24.3) 36 (24.7)
Low Disease activity 0 (32.4) 98 (36.7) 59 (40.4)
Moderate Disease activity 3(26.7) 75 (28.1) 36 (24.7)
High disease activity 8 (28.7) 29 (10.9) 15 (10.3)
ASDAS (mean +sd) 2.8(1.2) 2.2(1.0) 2.1(1.0)
ASDAS n, %

Inactive Disease 0(13.3) 27 (22.9) 18 (27.7)
Low Disease activity 9 (19.2) 31(26.3) 18 (27.7)
High Disease activity 60 (39.7) 46 (39.0) 26 (40.0)
Very High Disease activity 2 (27.8) 14 (11.9) 3(4.6)
Corticosteroids n, % 103 (30.1) | 86(27.8) 36 (21.4)
NSAIDs n, % 188 (55.0) | 163 (52.8) |94 (56.0)
csDMARDSs n, % 225(65.8) | 198 (64.08) | 133 (67.2)
b/tsDMARD:s n, % 236 (69.0) | 236 (75.7) 138 (81.6)
Adalimumab 76 (32.2) 78 (33.1) 42 (30.4)
Certolizumab 4(1.7) 7 (3.0) 3(2.2)
Etanercept 87 (36.9) 83 (35.2) 43 (31.2)
Golimumab 36 (15.3) 31(13.1) 23 (16.7)
Infliximab 6(6.8) 14 (5.9) 12 (8.7)
Secukinumab 4(5.9) 17 (7.2) 10 (7.2)
Tocilizumab 23(0.9) 3(1.3) 1(0.7)
Ustekinumab 1(0.4) 1(0.4) 2(1.4)
Tofacitinib - 2(0.8) 1(0.7)
b/tsDMARDS at baseline n, %

Never 78 (24.2) - -

In the past 6(1.9) - -

1 195 (60.6) | - -

2 31(9.6) - -

3 1031 |- -

4 or more 2 (0.6) - -
b/tsDMARDS therapy changes n, %

Constant (same biologic) - 187 (81.7) | 97 (77.0)
Cycling - 21(9.2) 16 (12.7)
Switch B 21(9.2) 13 (10.3)

Table 2. Disease characteristics and therapy at baseline and during follow-up. T0 - baseline evalution;
T1-1-year evaluation; T2-3-year evaluation; VAS - visual analog scale; CRP — C-Reactive Protein; DAS28

- Disease Activity Score 28 joint count; DAPSA - Disease Activity Index for Psoriatic Arthritis; ASDAS -
Ankylosing Spondylitis Disease Activity Score; NSAIDs - non-steroidal anti-inflammatory drugs; csDMARDs
- conventional synthetic Disease-Modifying Anti-Rheumatic Drug; b/tsDMARDs - biologic or target synthetic
Disease-Modifying Anti-Rheumatic Drugs.
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the one-year evaluation, all domains of HRQoL were significantly better compared to baseline, but at the three-
year evaluation, improvements in self-care and anxiety/depression domains were not significantly better than on
the baseline. There were no significant improvements between 1-year and 3-year evaluations. Results on HRQoL
evaluated by EQ-5D in the three time-points are summarized in Table 3.

In our sub-group analysis in patients who initiated b/tsDMARDs at baseline or during the study follow-
up, at 1-year we observed a significant improvement in mobility, self-care and usual activities but not in pain/
discomfort and anxiety/depression. However, after 3 years of follow-up, these dimensions were significantly
improved compared to baseline. During the follow-up period, EQ-5D score and EQ VAS, significantly improved
at 1-year and 3-year evaluations, compared to baseline. Results on HRQoL evaluated by EQ-5D in the three
time-points, for this subgroup, are summarized in Table 4.

Determinants of HRQoL
After univariate regression analysis we performed a multivariate model to assess determinants of HRQoL
(Table 5).

Worse HRQoL was associated with an older age (B=-0.004; p-value=0.008), female sex (B=-0.092;
p-value=0.01), and higher disease activity evaluated by DAPSA (p=—0.005; p-value <0.001). Patients who were
exposed to three or more b/tsDMARDS at baseline had poorer HRQoL than patients who never experienced
b/tsDMARDS (f=-0.182; p-value=0.04); to switched b/tsDMARDs therapy was also associated with poorer
HRQoL compared to maintaining the same therapy during the follow-up period (f=—0.150; p-value =0.002), but
to cycled b/tsDMARD:s therapy was not associated with poorer HRQoL compared to patients that maintained
the same b/tsDMARDs during the follow-up period (f=-0.100; p-value =0.862).

To uncover the specific effects of b/tsDMARDs therapy on HRQoL we performed a sub-group analysis
exploring determinants of HRQoL in patients who initiated b/tsDMARDs therapy either at baseline or during
the study follow-up. Disease activity consistently emerged as a significant factor influencing HRQoL. Also, not
being employed, an older age at diagnosis, and cycling or switching of b/tsDMARDs where associated with
poorer HRQoL (Table 6).

Discussion
In this study, we conducted an analysis of the determinants of HRQoL in a real-world population of patients with
PsA, covering the full spectrum of the disease.

Our findings indicate that patients with PsA experience a significant decrease in HRQoL, compared to the
general population in Portugal. This was evident trough lower scores on the EQ-5D assessment and poorer ratings
of global health on the EQ VAS. Several factors influenced HRQoL in our cohort, including age, sex, disease

TO T1 T2 p-value | p-value | p-value
n=342 n=309 n=168 TO/T1 | T0/T2 | T1/T2
EQ-5D
Mobility
No problems 165 (48.3) | 185(59.9) | 96 (57.1) Ref. Ref. Ref.
Some problems 175 (51.2) | 120(38.8) | 71(42.3) |<0.001 |0.021 0.303
Extreme problems 2(0.6) 4(1.3) 1(0.6)
Self-care
No problems 227 (66.4) | 225(72.8) | 118(70.2) | Ref. Ref. Ref.
Some problems 107 (31.3) | 78 (25.2) 46 (27.4) 0.005 0.172 0.879
Extreme problems 8(2.3) 6(1.9) 4(2.4)
Usual activities
No problems 149 (43.6) | 159 (51.5) | 89 (53.0) |Ref. Ref. Ref.
Some problems 185 (54.1) | 142 (46.0) | 75 (44.6) 0.003 0.012 0.866
Extreme problems 8(2.3) 8(2.6) 4(2.4)
Pain/discomfort
No pain or discomfort 71 (20.8) 95 (30.7) | 45 (26.8) Ref. Ref. Ref.
Moderate pain or discomfort 244 (71.4) | 198 (64.1) | 117 (69.6) | <0.001 | 0.009 0.343
Extreme pain or discomfort 27 (7.9) 16 (5.2) 6(3.4)

Anxiety/depression

Not anxious or depressed 174 (50.9) | 173 (56.0) | 96 (57.1) Ref. Ref. Ref.

Moderately anxious or depressed | 146 (42.7) | 122 (39.5) | 64 (38.1) | 0.029 0.277 0.883

Extremely anxious or depression | 22 (6.4) 14 (4.5) 8(4.8)

EQ-5D score (mean *sd) 0.53+0.28 | 0.59+0.29 | 0.58+0.28 | 0.001 0.020 0.721

EQ VAS (mean +sd) 63.8+21.9 | 68.7+20.9 | 67.7+21.5 | 0.001 0.010 0.628

Table 3. - Health-related quality of life (EQ-5D) at baseline and during follow-up. EQ-5D - EuroQol five
Dimensions; EQ VAS - EuroQol visual analog scale; TO - baseline evaluation; T1-1-year evaluation; T2-3-year
evaluation. Ref. - reference. For category comparisons, some problems and extreme problems were grouped.
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TO T1 T2 p-value | p-value | p-value
n=132 n=122 n=62 TOo/T1 | TO/T2 | T1/T2
EQ-5D
Mobility
No problems 40 (30.3%) 66 (54.1%) 38 (61.3%) Ref Ref Ref
Some problems 91 (68.9%) 54 (44.3%) 24 (38.7%) 0.007 0.023 0.433
Extreme problems 1 (0.8%) 2 (1.7%) -
Self-care
No problems 69 (52.3%) 85 (69.7%) 45 (72.6%) Ref Ref Ref
Some problems 60 (45.5%) 33 (27.1%) 16 (25.8%) 0.017 0.066 0.591
Extreme problems 3(2.3%) 4 (3.3%) 1(1.6%)
Usual activities
No problems 34 (25.8%) 58 (47.5%) 34 (54.8%) Ref Ref Ref
Some problems 94 (71.2%) | 58 (47.5%) |27 (43.6%) |0.016 |0.091 |0.327
Extreme problems 4(3.0%) 6(4.9%) 1(1.6%)
Pain/discomfort
No pain or discomfort 10 (7.6%) 25 (20.5%) 17 (27.4%) Ref Ref Ref
Moderate pain or discomfort 106 (80.3%) | 87 (71.3%) 43 (69.4%) 0.424 <0.001 |0.579
Extreme pain or discomfort 16 (12.1%) 10 (8.2%) 2(3.2%)
Anxiety/depression
Not anxious or depressed 57 (43.2%) 67 (54.9%) 38 (61.3%) Ref Ref Ref
Moderately anxious or depressed | 68 (51.5%) 48 (39.3%) 20 (32.3%) 0.079 0.030 0.415
Extremely anxious or depression | 7 (5.3%) 7 (5.7%) 4 (6.5%)
EQ-5D score (mean +sd) 0.42+0.23 0.53+0.31 |0.59+0.26 0.001 <0.001 |0.219
EQ VAS (mean +sd) 55.49+19.96 | 66.10+£21.33 | 66.76+£22.60 | 0.001 0.008 0.850

Table 4. Health-related quality of life (EQ-5D) in patients who initiated b/tsdmards at baseline or during
follow-up. EQ-5D - EuroQol five Dimensions; EQ VAS - EuroQol visual analog scale; TO — baseline
evaluation; T1-1-year evaluation; T2-3-year evaluation. b/tsDMARDs - biologic or target synthetic Disease-
Modifying Anti-Rheumatic Drugs. For category comparisons, some problems and extreme problems were
grouped.

activity, previous use of biologic therapies, and in particular the switching or cycling of biologic therapy during
the follow-up period. Moreover, our study revealed that a majority of patients experienced moderate to extreme
pain, which had a negative impact on their daily activities and mobility. Despite the availability of numerous
treatment options, PsA patients still faced a considerable burden of disease. It is worth noting that a significant
proportion (70%) of patients reported moderate pain, and a small percentage (9%) experienced extreme pain,
suggesting that pain management was inadequate and not solely related to disease activity. However, over the
course of the study follow-up period, improvements were observed in all domains, and a larger proportion of
patients reported an absence of problems in various domains since the first year. At the one-year evaluation,
HRQoL had significantly improved compared to baseline, but no further improvements were observed between
the one-year and three-year evaluations. We believe HRQoL is closely linked to disease activity. One-third of
our patients were about to initiate b/tsDMARDs, which corresponded with an improvement in both disease
activity and HRQoL at T1, with no significant changes in either outcome measure thereafter. These findings
are in line with the results of a recent study by Wilk et al.!3, where during a 5-year follow-up, no significant
decline in HRQoL, assessed by a 15-dimension instrument, was observed. The authors attribute their findings
to the widespread adoption of new treatments, leading to improved disease control and preservation of baseline
HRQoL.

Opverall, our results are consistent with previous studies®>'°, reflecting a general decrease of HRQoL among
patients with PsA. In a study conducted by Mlcoch et al.'® with 228 PsA patients, they reported an EQ-5D score
of 0.68, indicating a better HRQoL compared to our cohort. Similarly, Mease et al. (7) examined a larger cohort
of 1530 patients and found an EQ-5D score of 0.8 and an EQ VAS of 72.3. The differences in HRQoL scores
between these studies and our cohort, may be attributed to variations in disease activity levels. Our cohort
had high disease activity, based on DAPSA criteria, whereas the previous cohorts had low or moderate disease
activity. However, it is worth noting that Moraes et al.” evaluated 212 Brazilian patients with high disease activity
according to CDAI cut-offs, and still observed better EQ-5D score compared to our patients. This discrepancy
could be attributed not only to the disease activity itself but with the use of different disease activity scoring
systems or potential differences in the study cohorts or cultural aspects. Moreover, it is important to highlight
that approximately one-third of our cohort consisted of patients who were about to initiate b/tsDMARD.

Theassociation between older age and poorer HRQoL remains a topic of debate in the existent literature”! 1517,
but our findings are consistent with previous research”!®>. One possible explanation for this association is
the natural progression of the disease, where aging can lead to increase disability?” and the accumulation of

6,9,16
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Univariate analyses Multivariable analyses
n=303*% n=303*
B CI95% p-value | B CI 95% p-value

Time —-0.001 [-0.018; 0.015] 0.864 —0.012 | [-0.034; 0.011] 0.298
Female sex -0.153 | [-0.209; —0.096] | <0.001 | -0.092 | [-0.162; -0.022] | 0.010
Age -0.006 | [-0.008; —0.003] | <0.001 | —0.004 | [-0.008; —0.001] | 0.008
Years of education 0.013 | [0.006; 0.021] 0.001
Employment status (non-employed) -0.113 | [-0.179; —0.047] | 0.001
BMI Kg/m2 -0.0002 | [-0.005; 0.004] 0.924
Alcohol intake (ever) —0.017 | [-0.095; 0.060] | 0.664
Smoking habits (ever) —0.004 | [-0.074; 0.066] 0.908
Married (yes) -0.09 [-0.182; 0.007] 0.035
Age of diagnosis (years) -0.003 | [-0.006; —0.001] | 0.013
Disease duration -0.006 | [-0.009; —0.002] | 0.001

Disease phenotype (predominantly peripheral) | 0.033 | [-0.033;0.100] | 0.324

Dactylitis (yes) 0.072 | [-0.107;0.252] 0.430
Psoriasis (yes) 0.055 | [-0.015;0.125] |0.125
DAPSA -0.007 | [-0.008; —0.005] | <0.001 | -0.005 | [-0.007; —0.002] | <0.001
DAPSA

Low Disease activity (reference)

Remission 0.193 | [0.139; 0.248] <0.001
Moderate Disease activity -0.146 | [-0.198; —0.094] | <0.001
High disease activity -0.318 | [-0.391; -0.245] | <0.001
ASDAS

ASDAS

Low Disease activity (reference)

Inactive Disease 0.127 | [0.048; 0.205] 0.002
High Disease activity —-0.181 [-0.251; —=0.111] | <0.001
Very High Disease activity -0.330 | [-0.439; —0.221] | <0.001
Corticosteroids -0.099 | [-0.159; —0.038] | 0.001
NSAIDs -0.075 | [-0.129; —0.022] | 0.006
c¢sDMARD (yes) -0.013 | [-0.069; 0.042] 0.635
b/tsDMARDS at baseline

Never/In the past (reference)

1 ~0.049 |[-0.120;0.021] [0.169 |—0.052 | [-0.176;0.072] |0.408
2 ~0.194 | [-0.307;-0.080] | 0.001 |—0.154 | [-0.311;0.004] | 0.056
3 or more -0.186 | [-0.351;-0.020] | 0.028 | —0.182 | [-0.356;-0.008] | 0.040

b/tsDMARDS therapy changes

Constant (reference)

Cycling -0.113 | [-0.224; —0.004] | 0.043 —0.100 | [-0.121;0.101] 0.862
Switching -0.201 | [-0.314;-0.088] | <0.001 | -0.150 | [-0.278; -0.022] | 0.002

Table 5. Determinants of health-related quality of life (EQ-5D) - univariate and multivariable analyses.
*patients with complete data at baseline. EQ-5D - EuroQol five Dimensions; {8 - p coeflicient; CI 95% -
confidence interval 95%; BMI - body mass index; DAS28 - Disease Activity Score 28 joint count; CRP - C
Reactive Protein; ASDAS - Ankylosing Spondylitis Disease Activity Score; NSAIDs - non-steroidal anti-
inflammatory drugs; csDMARDs - conventional synthetic Disease-Modifying Anti-Rheumatic Drug; b/
tsDMARD:s - biologic or target synthetic Disease-Modifying Anti-Rheumatic Drugs.

comorbidities?®. These factors significantly contribute to the burden of the disease and subsequently reduce
HRQoL".

However, it's important to note that some studies did not find a significant association between older age and
HRQoL!". This discrepancy may arise from the understanding that although aging can lead to cognitive and
physical declines, well-being may not necessarily decrease in older individuals compared to younger individuals,
as suggested in some studies®.

The observation that women with PsA have significantly lower HRQoL compared to men has been reported
by other authors®3*3!. For instance, a recent study by Gossec et al.®, involving 2270 PsA patients found that,
despite similar levels of disease activity, women reported lower HRQoL, greater disability, and higher levels
of work impairment compared to men. Similarly, in a cohort of 405 PsA patients, Wervers et al.”, found that
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Multivariable analyses

n=102*

[ CI95% p-value
Time —0.001 | [-0.036; 0.034] 0.961
Employment status (non-employed) —-0.112 | [-0.205; —0.019] | 0.018
Married (yes)
Age of diagnosis (years) -0.005 | [-0.009; —0.001] | 0.017

Disease phenotype (predominantly peripheral)
DAPSA -0.004 | [-0.007; —0.002] | <0.001
Number of b/tsDMARD during follow-up

1 (reference)

2

3 or more

b/tsDMARDS therapy changes

Constant (reference)

Cycling -0.186 | [-0.313; -0.060] | 0.004
Switching -0.197 | [-0.311; —-0.082] | <0.001

Table 6. Determinants of health-related quality of life (EQ-5D) for patients who initiated b/tsdmard at
baseline or follow-up. *patients with complete data at baseline. EQ-5D - EuroQol five Dimensions; p -
coefficient; CI 95% - confidence interval 95%; ASDAS - Ankylosing Spondylitis Disease Activity Score; b/
tsDMARD:s - biologic or target synthetic Disease-Modifying Anti-Rheumatic Drugs.

women had worse HRQoL than men, as indicated by the physical and mental global scores of the Medical
Outcomes Study Short-Form 36 Health Survey (SF-36). We observed that disease activity was higher in women
than in men. Mulder et al.?2, also reported higher disease activity in women compared to men, as assessed by the
Psoriatic Arthritis Disease Activity Score (PASDAS), which impacts HRQoL. We will explore this topic further.

The underlying reasons for these differences in HRQoL between sexes are not yet fully understood. Several
factors have been proposed, including biologic factors, which includes genetic mechanisms, and sex hormones,
and also environmental and social factors®!-3.

Our findings revealed a significant negative correlation between disease activity and HRQoL in patients with
PsA, indicating that higher disease activity was associated with worse HRQoL. These results were consistent
across the all group and the subgroup of patients about to initiate b/tsDMARD therapy. This aligns with
previous research that has also demonstrated a negative impact of disease activity on HRQoL in PsA patients®™!”.
Furthermore, a 2-year longitudinal study by Mlcoch et al.'°, identified DAPSA and clinical DAPSA as the most
significant and stable predictors of HRQoL assessed by EQ-5D.

Additionally, other studies have shown that patients who achieve minimal disease activity (MDA) tend to
have higher HRQoL compared to those without MDA3%. In addition, attaining MDA, regardless of the time
elapsed since diagnosis, is also associated with subsequent improvements in HRQoL over time?>.

However, contrasting results have been reported in some studies. For instance, the study by Haugeberg
et al.'’®, did not find a significant association between disease activity and HRQoL when evaluated by the
15-Dimensional Questionnaire in multivariate analyses. Similarly, in the study by Skougaard et al.* disease
activity assessed by the DAS28-CRP was associated with worse physical and mental component summary (PCS
and MCS, respectively) of SF-36 in univariate analyses, but not in the multivariate model. Instead, changes in
HAQ, fatigue and pain VAS had a greater impact on PCS and MCS scores than changes in disease activity. One
possible explanation for these discrepancies could be the choice of assessment instruments used in these studies.
The 15-Dimensional Questionnaire, being a generic questionnaire, may not accurately capture the specific
impact of PsA on HRQoL. Additionally, the use of a score based on a 28- joint count for evaluating disease
activity may not adequately capture the frequent involvement of lower limbs in PsA patients.

In our study, we gained a deeper understanding of the impact of b/tsDMARDs therapies on HRQoL through
subgroup analysis. Previous studies have primarily assessed the effectiveness and survival on treatment when
employing cycling or switching strategies of b/tsDMARDs, with limited data available on their influence on
HRQoL (31,32). In our sub-group analysis, switching as well as cycling were associated with poorer HRQoL in
patients who initiated b/tsDMARD therapy.

Patients initiating b/tsDMARD therapy during the study follow-up and exposed to cycling or switching of
b/tsDMARD therapy, likely have a more severe or refractory disease, impacting their HRQoL irrespective of
treatment. Furthermore, the frustration and uncertainty associated with changing treatment regimens may
contribute to a decline in HRQoL.

Fagerli et al.%7, studied PsA patients in the NOR-DMARD study and found that those switching TNFi (first or
second switch) had significantly poorer responses than non-switchers, reporting worse HRQoL, as evaluated by
the SF-36. Although our study differed slightly, as we did not compare two groups, the findings align with Fagerli
et al.’s results (31). Ariani et al.’® compared cycling and swapping strategies in PsA patients after experiencing a
first biologic failure, finding no significant differences in outcomes, but notably, they did not assess the impact on
HRQoL. Moreover, Mease et al.* found that patients from the Corrona registry who discontinued or switched
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treatment (either TNFi-naive or TNFi-experienced) had worse HRQoL scores, as measured by the EQ-5D,
compared to those who continued with the same TNFi therapy, thought this difference was not statistically
significant.

Clinicians should carefully weigh the risks and benefits of multiple biologic therapies and consider
alternative treatment options for patients who have not responded to or have experienced side effects from
previous biologics. Further research is needed to confirm these findings and explore the underlying mechanisms
contributing to observed differences in HRQoL among patients who switch or cycle biologic therapies.

Strengths and limitations

Our study possesses both strengths and limitations that merit consideration. A significant strength lies in its
grounding in real-world practice, with the incorporation of multiple validated outcomes and disease activity
assessments commonly employed in clinical studies and endorsed by prestigious organizations. Furthermore,
the nationwide scope of our study, incorporating data from both private and public hospitals, enhances the
generalizability of our findings to diverse patient populations and healthcare settings. The longitudinal design of
the study allowed for the examination of changes over time, establishing causality with factors associated with
HRQoL and providing valuable insights into PsA management.

However, registry studies, including ours, are susceptible to a primary limitation - missing data- which can
compromise the precision and accuracy of the results. Despite our efforts to address this limitation, by requesting
participant centers to complete the central database comprehensively, we were still unable to include all PsA
patients in our analyses due to missing EQ-5D evaluations. Additionally, some patients had only two out of three
EQ-5D evaluations, potentially impacting our results. We used linear mixed models, which efficiently handles
missing data under the missing at random (MAR) assumption, allowing for the inclusion of all available data
without imputation or case exclusion. Baseline comparisons showed no significant differences between patients
with complete and incomplete data, supporting the MAR assumption. However, if the data were missing not
at random (MNAR), potential bias could not be fully addressed. This poses a moderate limitation, and results
should be interpreted with caution, particularly in terms of generalizability.

The exclusion of comorbidities, owing to high volume of missing information, represents another limitation.
While we partly addressed this by adjusting for age, its influence on our results cannot be entirely discounted.
Finally, our study shares the common limitations of observational research, including potential confounding
and selection bias.

Conclusions
In conclusion, our study provides valuable insights into the management of PsA patients and the factors
influencing HRQoL in a real-world setting, thereby enhancing our understanding of this complex disease.
We discovered that PsA patients experience significantly poorer HRQoL compared to the general population.
Furthermore, we observed a significant improvement in HRQoL over time, although these improvements were
not sustained in all domains. Predictors of poorer HRQoL included age, female sex, not being employed and
high disease activity. Additionally, patients exposed to biologic therapies requiring switching or cycling were
found to be at higher risk of poor HRQoL.

Our findings underscore the necessity for targeted interventions designed to enhance HRQoL in PsA
patients, particularly in those with identified risk factors. By addressing these factors, healthcare professionals
can enhance the overall well-being of PsA patients, leading to improved disease outcomes and enhanced HRQoL.

Data availability

The data that support the findings of this study are available from Sociedade Portuguesa de Reumatologia but
restrictions apply to the availability of these data, which were used under license for the current study, and so are
not publicly available. Data are however available from the authors upon reasonable request and with permission
of Sociedade Portuguesa de Reumatologia.
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