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ABSTRACT. Objective. To assess longterm effectiveness of tumor necrosis factor inhibitors (TNFi) in patients with
psoriatic arthritis (PsA) registered in the Rheumatic Diseases Portuguese Register, exposed to at least
1 TNFi, prospectively followed between 2001 and 2017.

Methods. Kaplan-Meier analysis was performed for first-, second-, and third-line TNFi. Responses
included European League Against Rheumatism (EULAR) criteria, Disease Activity Index for
Psoriatic Arthritis (DAPSA), minimal disease activity (MDA), and Ankylosing Spondylitis Disease
Activity Score (ASDAS) at 3 and 6 months. Baseline predictors of discontinuation and response were
studied using Cox and multivariable multinomial/logistic regression models.

Results. The 750 patients with PsA showed drug retention of 4.1 + 3.4 years (followup 5.8 + 3.8 yrs)
for first TNFi. Switching to a second (189 patients) or third (50 patients) TNFi further decreased
survival by 1.1 years. Female sex, higher baseline 28-joint count Disease Activity Score, and
infliximab were predictors of first TNFi discontinuation. After 6 months of the first TNFi, 48.7% of
patients achieved a good EULAR criteria response and 20.9% were in DAPSA remission. There were
11.4% in MDA, and 56.4% had a good ASDAS. Responses to the second TNFi were significantly
inferior compared to responses to the first TNFi. Female sex and higher baseline Health Assessment
Questionnaire—Disability Index were negatively associated with good EULAR response at 3 months,
and obesity decreased the chance of response at 6 months.

Conclusion. In this study, switching to a second or third TNFi was associated with significantly lower
drug survival and response rates for patients with axial and peripheral PsA subtypes. More successful
therapeutic approaches will require considering the effect of sex and obesity on TNFi effectiveness.
(First Release January 15 2020; J Rheumatol 2020;47:690-700; doi:10.3899/jrheum.181272)

Key Indexing Terms:

PSORIATIC ARTHRITIS TUMOR NECROSIS FACTOR INHIBITORS REGISTRIES

From Servico de Reumatologia e Doengas Osseas Metabdlicas, Hospital
de Santa Maria, Centro Hospitalar Lisboa Norte, Unidade de Investigacdo
em Reumatologia, Instituto de Medicina Molecular, Faculdade de
Medicina, Universidade de Lisboa, Centro Académico de Medicina de
Lisboa, Sociedade Portuguesa de Reumatologia; Instituto Portugués de
Reumatologia; Servico de Reumatologia, Hospital Egas Moniz, Centro
Hospitalar Lisboa Ocidental; Hospital CUF Descobertas, Lisbon; Servigo
de Reumatologia, Centro Hospitalar de Sdo Jodo do Porto and Faculdade
de Medicina da Universidade do Porto, Porto; Servigco de Reumatologia,
Unidade Local de Saiide do Alto Minho, Ponte de Lima; Servico de
Reumatologia, Centro Hospitalar e Universitdrio de Coimbra, Coimbra
and Servigo de Reumatologia, Coimbra; Centro Hospitalar Universitdrio
de Algarve, Faro; Servico de Reumatologia, Hospital Garcia de Orta,
Almada; Servi¢o de Reumatologia, Centro Hospitalar do Baixo Vouga,
Aveiro, Portugal.

Unidade de Investigacdo em Reumatologia, Instituto de Medicina
Molecular, Faculdade de Medicina, Universidade de Lisboa, Centro
Académico de Medicina de Lisboa; M. Eusébio, MSc, Sociedade
Portuguesa de Reumatologia; P. Avila-Ribeiro, MD, Servico de
Reumatologia e Doencas Osseas Metabdlicas, Hospital de Santa Maria,
Centro Hospitalar Lisboa Norte, Unidade de Investigagcdo em
Reumatologia, Instituto de Medicina Molecular, Faculdade de Medicina,
Universidade de Lisboa, Centro Académico de Medicina de Lisboa;

N. Khmelinskii, MD, Servico de Reumatologia e Doengas Osseas
Metabdlicas, Hospital de Santa Maria, Centro Hospitalar Lisboa Norte,
Unidade de Investigacdo em Reumatologia, Instituto de Medicina
Molecular, Faculdade de Medicina, Universidade de Lisboa, Centro
Académico de Medicina de Lisboa; R. Cruz-Machado, MD, Servico de
Reumatologia e Doengas Osseas Metabdlicas, Hospital de Santa Maria,
Centro Hospitalar Lisboa Norte, Unidade de Investigagdo em
Reumatologia, Instituto de Medicina Molecular, Faculdade de Medicina,

The Exchange study was financially supported by an unrestricted grant
Universidade de Lisboa, Centro Académico de Medicina de Lisboa;

from Novartis Produtos Farmacéuticos SA. Novartis had no influence on

the data collection, statistical analysis, manuscript preparation, or
decision to submit.

E. Vieira-Sousa, MD, Servigo de Reumatologia e Doengas Osseas
Metabdlicas, Hospital de Santa Maria, Centro Hospitalar Lisboa Norte,

T. Martins Rocha, MD, Servico de Reumatologia, Centro Hospitalar de
Sdo Jodo do Porto and Faculdade de Medicina da Universidade do Porto;
M. Bernardes, MD, PhD, Servico de Reumatologia, Centro Hospitalar de
Sdo Jodo do Porto and Faculdade de Medicina da Universidade do Porto;
D. Santos-Faria, MD, Servico de Reumatologia, Unidade Local de Saiide

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2020. All rights reserved. |—

690

The Journal of Rheumatology 2020; 47:5; doi:10.3899/jrheum.181272

Downloaded on November 26, 2021 from www.jrheum.org


https://orcid.org/0000-0002-7170-8802
https://orcid.org/0000-0001-6762-7818
https://orcid.org/0000-0002-3177-0206
https://orcid.org/0000-0001-6358-7388
https://orcid.org/0000-0003-0600-876X
https://orcid.org/0000-0002-2694-0952
https://orcid.org/0000-0002-1849-5465
https://orcid.org/0000-0003-0211-7440
https://orcid.org/0000-0002-6808-6520
https://orcid.org/0000-0003-1396-8988
https://orcid.org/0000-0003-3841-4834
https://orcid.org/0000-0001-8255-4274
https://orcid.org/0000-0001-6128-2425
https://orcid.org/0000-0002-0456-1281
https://orcid.org/0000-0003-1432-3671
https://orcid.org/0000-0002-7946-1365
http://www.jrheum.org/

The development of tumor necrosis factor inhibitor (TNFi)
therapies has dramatically improved the management of
psoriatic arthritis (PsA). Despite the effectiveness of these
agents, a significant proportion of patients do not respond
and/or are intolerant to TNFi, requiring treatment discontin-
uation and/or switching to adequately control disease
activity!. Several questions regarding sequential therapeutic
approaches remain unanswered. Clinical recommendations
suggest that switching between TNFi should be considered
when one proves ineffective or toxic, although real-world
research shows reduced drug retention rates and poorer
responses after switching?-3. The analysis of registry data,
after many years of followup, provides a fundamental tool to
assess the performance of sequential therapeutic options and
to support treatment decision algorithms.

The aim of this Exchange PsA study was to assess the
longterm effectiveness of TNFi for the treatment of patients
with PsA registered in the Rheumatic Diseases Portuguese
Register (Reuma.pt) according to drug retention and response
rates for first-, second-, and third-line biologic treatment
options. The frequency of, and main reasons for, TNFi
discontinuation as well as predictors of discontinuation and
response were also examined.

MATERIALS AND METHODS

The Exchange PsA study was an observational study of patients with PsA,
including all Moll and Wright classification subtypes*. These patients were
followed at Reuma.pt, an electronic prospective nationwide rheumatic
disease register implemented in 2008 with standardized data collection for
patients, including those treated with biologic (b) and conventional
synthetic (cs) disease-modifying antirheumatic drugs (DMARD) from all
Rheumatology Departments of mainland Portugal, Madeira, and the Azores
Islands>®. Patients with a PsA diagnosis treated with bDMARD are regis-
tered in Reuma.pt as per clinical practice according to local recommenda-
tions’, and this cohort is therefore considered to be representative of the
national PsA population. All patients with PSA who were registered in
Reuma.pt between 2001 and 2017 and exposed to at least 1 administration
of a TNFi were included in the persistence analysis, and those with at least
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12 weeks of therapy with a TNFi were included in the effectiveness analysis.
Data from before 2008 were prospectively recorded in a paper-based
followup protocol and retrospectively introduced into Reuma.pt as
described®.

Demographics, disease characteristics, concomitant treatments, and type
of TNFi were assessed at baseline. At baseline (up to + 15 days) and
followup evaluations, these variables were determined: disease activity
[tender (68) and swollen joints (66), visual analog scale (VAS) for global
disease activity (patient and physician) and for pain (patient), 4-variable
28-joint count Disease Activity Score using erythrocyte sedimentation rate
(DAS28-4vESR) for peripheral disease, Bath Ankylosing Spondylitis
Disease Activity Index for axial disease and enthesitis], and function [Health
Assessment Questionnaire—Disability Index (HAQ-DI) for peripheral disease
and Bath Ankylosing Spondylitis Functional Index (BASFI) for axial
disease]. Response was measured at 3 months (=30 to +60 days) and
6 months (=30 to +90 days) by composite indices and according to disease
phenotype as follows: European League Against Rheumatism (EULAR),
Psoriatic Arthritis Response Criteria (PSARC), Disease Activity Index for
Psoriatic Arthritis (DAPSA), and minimal disease activity (MDA) for all
patients with peripheral disease, and Ankylosing Spondylitis Disease
Activity Score (ASDAS) only for those with axial involvement. Functional
indices were analyzed as AHAQ-DI and ABASFI from baseline. Ineffective
TNFi included both primary (before 6 mos) and secondary (after 6 mos)
therapy failures, according to the treating rheumatologist, based on
predefined fields. The LUNDEX method was applied to correct for
withdrawals?.

The baseline characteristics were compared between those who
continued and discontinued therapy, among those prescribed different TNFi
as first-line therapy, and between sexes using the Student t test, proportion
test, and chi-square/Fisher’s exact test as appropriate. A similar approach
was used to compare treatment responses at 3 and 6 months, between first
and second TNFi therapy, and between second and third TNFi therapy.

Drug retention was defined as the time until treatment discontinuation
due to adverse events or ineffectiveness and was calculated using the
Kaplan-Meier method; this value was later adjusted for the year of starting
the TNFi according to a Cox model'?. Discontinuation was defined as either
the end of treatment (i.e., = 1 yr of continuous interruption of the treatment
without the introduction of another TNFi) or as a switch in treatment to any
other biologic. Patients who discontinued treatment for other reasons than
adverse events or ineffectiveness were censored. Equality of the survival
curves was assessed by the Wilcox (Breslow) method.

To determine predictors of discontinuation of the first TNFi, we used a
Cox model that evaluated discontinuation independently of the indication
and a multinomial multivariable logistic regression for analyzing predictors
according to the reason of discontinuation. To obtain a predictor model for
response for peripheral PsA, we used a multivariable logistic regression that
considered good EULAR response criteria at 3 and 6 months. All variables
considered clinically relevant were assessed by univariable logistic
regression, and those with p < 0.20 were considered (except for sex, age at
first TNFi, phenotype, and year of starting a TNFi that were forced into the
model) and selected by stepwise selection method.

Missing data were interpreted as random, and a complete case analysis
was performed using Stata software IC version 12 (StataCorp.) with the
significance level set at p < 0.05.

This study was conducted according to the Declaration of Helsinki and
the International Guidelines for Ethical Review of Epidemiological Studies
and approved by the Ethics Committee of Centro Académico de Medicina
de Lisboa (98/17). Reuma.pt was approved by the Portuguese Data
Protection Authority, and all patients provided written informed consent for
anonymized data collection and publication.

RESULTS
A total of 750 patients with a diagnosis of PsA and treatment
with at least 1 TNFi were identified in Reuma.pt (Figure 1).
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Reuma.pt PsA

1750 patients
PsA csDMARDs
981 patients
PsA bDMARDs
769 patients Excluded
| 11 non TNFi bDMARDs, 1 withdraw consent, 3 misclassified, 1 younger than 18
years, 2 did not start the TNFi, 1 missing TNFi starting date.

Started a 1t TNFi
750 patients

1t TNFi
Continued
481 patients (64.1%)

1t TNFi
Discontinued
269 patients (35.9%)

Discontinued and switched 197 (73.2%)

Discontinued and suspended 72 (26.8%)

Stated a 2" TNFi
189 patients
e B

I |
20 TNFi

Discontinued
79 patients (41.8%)

2nd TNFi
Continued
110 patients (58.2%)

Started a 3" TNFi
50 patients

Discontinued and switched 61 (77.2%)

Discontinued and suspended 18 (22.8%)

Reasons of discontinuation 15t TNFi
Ineffectiveness, 145 patients

(primary 13.7%; secondary 86.3%)
Adverse events, 59 patients
Other reasons*, 69 patients

Reasons of discontinuation 2" TNFi&
Ineffectiveness, 50 patients

(primary 16.0%; secondary 84.0%)

Adverse events, 17 patients
Other reasons*, 14 patients

7

|
34 TNFi

Continued
21 patients (42%)

Discontinued and switched 23 (79.3%)

Discontinued and suspended 6 (20.7%)

|
34 TNFi

Discontinued
29 patents (58.0%)

Reasons of discontinuation 3" TNFi¥
Ineffectiveness, 17 patients

(primary 11.8 %; secondary 88.2%)
Adverse events, 6 patients
Other reasons*, 8 patients

Figure 1. Flow diagram of patients with psoriatic arthritis (PsA) registered at Reuma.pt, treated with tumor necrosis inhibitors (TNFi) as first, second, and third
therapeutic lines. * Other reasons include patients’ willingness, surgery or pregnancy related, remission, loss to followup, or death. Patients could have registered
more than 1 reason for TNFi discontinuation. & Differences between the first- and second-line TNFi for each reason of discontinuation: ineffectiveness
(p=0.139), adverse events (p = 0.938), and other reasons (p = 0.146). ¥ Differences between the second- and third-line TNFi for each reason of discontinuation:
ineffectiveness (p = 0.658), adverse events (p = 0.926), and other reasons (p = 0.259). bDMARD: biological disease-modifying antirheumatic drug; csDMARD:

conventional synthetic DMARD.

The baseline characteristics of the study population at the
time of first TNFi prescription are detailed in Table 1 and
Supplementary Table 1 (according to TNFi), and Supple-
mentary Table 2 (according to sex; available with the online

version of this article). The predominant PsA subtype was
polyarthritis followed by the predominantly axial form, but
all Moll and Wright subtypes were represented in this
population. Baseline peripheral disease activity was moderate
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Table 1. Baseline demographic and disease characteristics of patients with psoriatic arthritis registered at Reuma.pt, treated with a first tumor necrosis factor
inhibitor (TNFi), including those who continued and discontinued therapy.

Characteristics Study Population, n = 750 Discontinuers, n = 269 Continuers, n = 481 p
Age at first TNFi, yrs 476+ 11.6 473 +12.1 477114 0.667
Female 377 (50.3) 165 (61.3) 212 (44.1) <0.001"
Obese (BMI > 30 kg/m?) 104 (25.2) 51(29.8) 53 (22.0) 0.071
Clinical subtype

Symmetric polyarthritis 401 (60.6) 163 (64.9) 238 (57.9) 0.121

Arthritis of the distal interphalangeal joints 29 (4.4) 10 (4.0) 19 (4.6)

Asymmetric oligoarthritis 95 (14.3) 25 (10.0) 70 (17.0)

Mutilating arthritis 9(14) 4(1.6) 5(1.2)

Predominant axial 128 (19.3) 49 (19.5) 79 (19.2)
Years since beginning of symptoms until first TNFi 102 +8.6 103 +8.7 102+ 8.6 0.882
Years since diagnosis until first TNFi 6.6+6.8 62+68 6.8+69 0.316
Current smoker 87 (16.2) 35(17.2) 52 (15.7) 0.649
Swollen joints (of 66 joints) 53+55 6.1+57 50+54 0.033F
Tender joints (of 68 joints) 9.7+9.6 11.3+10.0 89+93 0.010f
CRP, mg/dl 2.1+35 25+47 19+27 0.072
ESR, mm/h 31.8+253 35.0+28.0 30.0 +23.7 0.035F
Patient’s global VAS (0-100 mm) 61.5+239 64.5+25.1 599 +232 0.050
Patient’s pain VAS (0—100 mm) 612+234 63.7 +24.6 60.1 £229 0.188
Physician’s global VAS (0-100 mm) 513+21.5 527 +21.7 508 +214 0418
MASES 20+32 23+35 19+3.1 0.488
SPARCC 1.6+2.8 19+28 1.6+2.7 0.558
DAS28-4vESR 49+14 53+13 4714 0.001F
DAPSA 299+154 346+15.8 279+ 148 <0.001"
HAQ-DI 1.13+0.68 1.29 +0.69 1.05+0.67 0.002°
ASDAS 37+10 3710 3710 0.972
BASFI 55+24 59+2.1 53+2.6 0.084
TNFi treatment

Adalimumab 200 (26.7) 62 (23.0) 138 (28.7) <0.001"

Etanercept 335 (44.7) 121 (45.0) 214 (44.5)

Golimumab 114 (15.2) 31 (11.5) 83 (17.3)

Infliximab 101 (13.5) 55(20.4) 46 (9.6)
Concomitant csDMARD 505 (67.6) 188 (69.9) 317 (66.3) 0.317
Concomitant corticosteroids 253 (33.9) 105 (39.0) 148 (31.0) 0.025%
TNFi switches

0 72 (26.8)

1 132 (49.1)

2 40 (14.9)

>3 25(9.3)

Values are mean + SD or n (%). © P value < 0.05. Sample size according to groups and variables. Study population: BMI (n = 412); clinical subtype (n = 662);
years since beginning of symptoms until first TNFi (n = 667); years since diagnosis until first TNFi (n = 667); smoking habits (n = 536); swollen joints
(n = 495); tender joints (n = 501); CRP (n = 485); ESR (n = 505); patient’s global VAS (n = 453); patient’s pain VAS (n = 342); physician’s global VAS
(n =390); MASES (n = 159); SPARCC (n = 131); DAS28 (n = 370); DAPSA (n = 299); HAQ-DI (n = 320); ASDAS (n = 183); BASFI (n = 191); BASDAI
(n =201); concomitant csDMARD (n = 747); concomitant corticosteroids (n = 747). Discontinuers: BMI (n = 171); clinical subtype (n = 251); years since
beginning of symptoms until first TNFi (n = 254); years since diagnosis until first TNFi (n = 254); smoking habits (n = 204); swollen joints (n = 163); tender
joints (n = 166); CRP (n = 163); ESR (n = 176); patient’s global VAS (n = 155); physician’s global VAS (n = 121); MASES (n = 44); SPARCC (n=31); DAS28
(n=123); DAPSA (n =90); HAQ-DI (n = 110); ASDAS (n = 59); BASFI (n = 63); concomitant csDMARD (n = 269); concomitant corticosteroids (n = 269).
Continuers: BMI (n = 241); clinical subtype (n = 411); years since beginning of symptoms until first TNFi (n = 410); years since diagnosis until first TNFi
(n=413); smoking habits (n = 332); swollen joints (n = 332); tender joints (n = 335); CRP (n = 322); ESR (n = 329); patient’s global VAS (n = 298); physician’s
global VAS (n =269); patient’s pain’s VAS (n = 235); MASES (n = 115); SPARCC (n = 100); DAS28 (n = 247); DAPSA (n =209); HAQ-DI (n =210); ASDAS
(n = 124); BASFI (n = 128); concomitant csDMARD (n = 478); concomitant corticosteroids (n = 478). BMI: body mass index; CRP: C-reactive protein;
ESR: erythrocyte sedimentation rate; VAS: visual analog scale; MASES: Maastricht Ankylosing Spondylitis Enthesitis Score; SPARCC: Spondyloarthritis
Research Consortium of Canada Enthesitis Index; DAS28-4vESR: 4 variable 28-joint count Disease Activity Score using ESR; DAPSA: Disease Activity
Psoriatic Arthritis Score; HAQ-DI: Health Assessment Questionnaire—Disability Index; ASDAS: Ankylosing Spondylitis Disease Activity Score; BASFI: Bath
Ankylosing Spondylitis Functional Index; csDMARD: conventional synthetic disease-modifying antirheumatic drugs.

as assessed by the mean DAS28-4vESR, high per DAPSA, TNFi (44.7%) followed by adalimumab (ADA; 26.7%),
and very high per ASDAS for those with axial involvement. golimumab (152%), and infliximab (IFX; 13.5%).
Etanercept (ETN) was the most frequently prescribed first-line Methotrexate (MTX) was prescribed for 62.3% of the patients.
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Baseline predictors of TNFi discontinuation. The overall
mean TNFi retention for this PsA population was 48.9 +40.8
months (min: 0.4; max: 195.0) for treatment with the first
TNFi, contrasting with a mean followup of 68.9 + 45.0
months and corresponding to an exposure of 3063.4
person-years. TNFi retention decreased significantly to 35.5
+ 33.1 months (min: 0.0; max: 146.6) for the second TNFi
(p <0.001) and to 22.7 + 22.9 months (min: 0.9; max: 85.1)
for the third TNFi (p < 0.001; Figure 2). The unadjusted and
adjusted survival rates were statistically different between
TNFi prescribed as first-line therapy (Supplementary Figure
1, available with the online version of this article), although
several baseline features were also distinct among TNFi
(Supplementary Table 1).

From the initial 750 included patients treated with a first
TNFi, 359% (269) discontinued this therapy primarily
because of ineffectiveness (53.9%), whereas adverse events
were the indication for discontinuation in 21.9% of patients.
The time until discontinuation due to loss of response was
30.6 + 29.0 months. There were no differences in the
proportion of patients discontinuing treatment for each
indication when comparing first-, second-, and third-line
TNFi (Figure 1). Discontinuations due to inefficacy were
mainly caused by secondary failures for the first, second, and
third TNFi. We did not observe significant differences in
survival for the second TNFi depending on the indication
(ineffectiveness vs adverse events) for switching (Supple-

(A) Unadjusted

Kaplan-Meier survival estimates

mentary Figure 2, available with the online version of this
article). The majority of those who discontinued a first,
second, or third TNFi switched to another TNFi, whereas the
remaining withdrew from TNFi therapy (Figure 1).

Predictors of discontinuation for the first TNFi were deter-
mined using a Cox model (n = 340 observations; Table 2). At
baseline, in the univariate analysis, the group that discon-
tinued their first TNFi had a higher proportion of females;
higher levels of disease activity as measured by swollen and
tender joints, ESR, DAS28-4vESR, and DAPSA; worse
functional status (HAQ-DI); and more frequent concomitant
corticosteroids (Table 1). Indeed, being female increased the
risk of discontinuation of the first TNFi 2.1-fold (HR 2.1,
p =0.003). In addition, each unit increase in DAS28-4vESR
at baseline raised the risk of discontinuation by 18% (HR
1.18, p = 0.039). Finally, treatment with IFX as opposed to
ETN doubled the risk of discontinuation of the first TNFi
therapy (HR 2.0, p = 0.015; global p = 0.036; Table 2). We
did not find any influence of HAQ-DI at baseline and of
concomitant therapy with csDMARD as a group or with
MTX alone on first TNFi survival.

When looking separately at predictors of discontinuation
(n = 290 observations) due to ineffectiveness and due to
adverse events (Supplementary Table 3, available with the
online version of this article), female sex was associated with
a 2.18-fold increased risk of discontinuation due to ineffec-
tiveness [relative risk reduction (RRR) 2.18, p =0.029] and a

(B) Adjusted for the year of starting a TNFi

o
Q -
° p<0.001
l\. -
o
o | ... TTT______
0 - |
S | T, |
|
|

e} |
(S ——
o
8l Rk e
o T T T T T T T T T T T T T T T T T 1 T T T T T T T T T T T T T T T T T 1

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204

analysis time in months analysis time in months
First-line ————- Second-line First-line ————- Second-line
........... Third-line ---=======-_ Third-line
Number of Baseline 24 months | 48 months | 72 months | 96 months 120 months | 144 months | 168 months | 192 months
patients

1st TNFi, n (%) 750 463 (61.7%) | 313 (41.7%) | 203 (27.1%) | 111 (14.8%) 43 (5.7%) 23 (3.1%) 6 (0.8%) 1(0.1%)

2nd TNFi, n (%) 189 95 (50.3%) 54 (28,6%) 30 (15.9%) 16 (8.5%) 3(1.6%) 1(0.5%) 0 0

3rd TNFi, n (%) 50 17 (34.0%) 7 (14.0%) 3(6.0%) 0 0 0 0 0

Figure 2. Survival estimates unadjusted (A) and adjusted (B) for the year of starting a tumor necrosis factor inhibitor (TNFi) drug retention, in patients with
psoriatic arthritis registered at Reuma.pt and treated with TNFi prescribed as first, second, and third therapeutic lines. P = significance of survival curves of the
first TNFi in comparison with the second and third TNFi. TNFi: tumor necrosis factor inhibitor.
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Table 2. Predictors of discontinuation of a first-line tumor necrosis factor
inhibitor (TNFi) using a Cox model of discontinuation considering 2
categories: continued versus discontinued.

Characteristics HR (95% CI) p Global p
Female 2.10 (1.29-3.41) 0.0037
Years since diagnosis

until first TNFi 1.00 (0.97-1.03) 0910
DAS28-4vESR (baseline) 1.18 (1.01-1.39) 0.0397
Year of starting the first

TNFi 1.00 (0.93-1.07) 0972
Biologic therapy

(ref: etanercept) 0.036"
Infliximab 2.00 (1.14-3.52) 0.0157
Adalimumab 0.93 (0.54-1.59) 0.785
Golimumab 1.56 (0.76-3.23) 0.229

P value < 0.05. No. observations = 340; no. failures = 90; Wald chi-square
= 26.06; p value < 0.001. Breslow method for ties. DAS28-4vESR:
4-variable 28-joint Disease Activity Score 28 using erythrocyte sedimen-
tation rate.

3.02-fold increased risk of discontinuation due to adverse
events (RRR 3.02, p = 0.027). Each increase of 1 unit in the
DAS28-4vESR at baseline was associated with a 52% increase
in the chance of discontinuation due to ineffectiveness (RRR
1.52, p = 0.002), but a similar increase was not noted for
discontinuation due to adverse events. Of interest, an increase
of 1 year in the year of starting the first TNFi decreased the
multinomial log-odds of discontinuation due to ineffectiveness
and adverse effects by 17% and 15%, respectively.

Baseline predictors of response to TNFi. Response rates and
functional improvements for the first and second TNFi are
shown in Figure 3. At 3 and 6 months, the EULAR, DAPSA
remission, PSARC, and ASDAS responses rates were signifi-
cantly inferior for the second TNFi compared to the first
TNFi. The AHAQ-DI was also significantly inferior for the
second TNFi at 3 and 6 months and ABASFI at 3 months.
The study of predictors of response to the first TNFi at 3
months (n = 161) identified female sex to be associated with
64% lower odds of achieving a good EULAR response (OR
0.36, p = 0.005). Further, in this population, an increase of 1
unit in the HAQ-DI at baseline was associated with 56%
lower odds of response (p =0.007). Although not significant,
concomitant corticosteroids were negatively associated with
response (OR 0.51,p =0.054). At 6 months (n = 101), obesity
was additionally associated with 75% lower odds of
achieving a good EULAR response (OR 0.25,p =0.006), and
an increase of 1 year in the year of starting the first TNFi
raised the chance of response by 27% (OR 1.27, p = 0.006).
In addition, a higher HAQ-DI at baseline remained a
predictor of nonresponse at 6 months (OR 0.35, p = 0.021).
Finally, we found that concomitant axial involvement and
concomitant therapy with csDMARD or MTX alone had no
effect on achievement of a good EULAR response to the first
TNFi at 3 and 6 months (Table 3).

Sex influence on TNFi retention and response. To clarify the
effect of sex on TNFi retention and response, we compared
the baseline characteristics between female and male patients
(Supplementary Table 2, available with the online version of
this article). Females were significantly older, more often
obese, more frequently exhibited peripheral symmetric
polyarticular phenotype, and had a longer delay between
diagnosis and the start of the first TNFi. Further, females had
significantly higher pain and enthesitis scores but also
exhibited more severe peripheral disease activity as assessed
by objective measures of disease activity and more frequently
required concomitant corticosteroids and csDMARD. The
overall TNFi survival rates for females were significantly
lower than those for males (Supplementary Figure 3). We
found an interaction between sex and patients’ pain VAS;
however, sex remained an independent predictor of discon-
tinuation of a first-line TNFi. On the contrary, we did not
identify any interaction between sex and the DAS28-4vESR
in the discontinuation prediction models (data not shown). In
line with these results, females experienced lower response
rates as assessed by good EULAR response at 3 and 6 months
and by ASDAS at 6 months (data not shown). Examination
of the interactions between sex and obesity, and sex and
phenotype revealed no effect modification on response.

DISCUSSION

The goal of PsA treatment is to ensure sustained remission
or low disease activity, fostering the prevention of damage
and the improvement or maintenance of function and quality
of life for patients with PsA. To achieve this objective in a
real-life setting, both effectiveness and persistence of the
response are required. In addition, understanding the effects
of approved therapies after switching can help to guide clini-
cians in their PsA treatment decision algorithms. In this PsA
population-based study of TNFi performance with a long
followup (16 yrs), all subtypes of PsA were included with the
objective of describing disease heterogeneity. Demographic
characteristics of this population were similar to those
reported by other European and US registries?>-11-12:13.14,
ETN was the most common TNFi used as a first-line therapy
in Reuma.pt, similar to that reported by the British Society
of Rheumatology Biologics Register (BSRBR)!! and the
Norwegian DMARD (NOR-DMARD) register®, and ADA
was the preferred second-line TNFi treatment option. This
practice is distinct from that reported for the Danish register
(DANBIO; (ADA > IFX > ETN) or the National Register for
Biologic Treatment in Finland (ADA > ETN > IFX
> GOL)'215, with prescription preferences reflecting
sequential regulatory approvals and national practices.

In the Reuma.pt registry, patients with PsA who switched
to a second or third TNFi showed significantly lower drug
retentions compared to those with a first-line TNFi. Further,
significantly lower response rates assessed by a good
EULAR, DAPSA remission, and PsARC responses for
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Figure 3. LUNDEX-corrected response rates and functional improvements at 3 and 6 months of tumor necrosis factor inhibitors (TNF1) prescribed as first and
second therapeutic lines. * Comparison between first and second TNFi responses with p value < 0.05. EULAR: European League Against Rheumatism; DAPSA:
Disease Activity Index for Psoriatic Arthritis; PsSARC: Psoriatic Arthritis Response Criteria: MDA: minimal disease activity; ASDAS: Ankylosing Spondylitis
Disease Activity Score; HAQ-DI: Health Assessment Questionnaire—Disability Index; BASFI: Bath Ankylosing Spondylitis Functional Index.

peripheral disease and by ASDAS response for axial
involvement were observed, indicating that patients
switching between TNFi do not typically regain the same
level of disease activity control obtained with the first TNFi
course. The observed worse effectiveness of the second (and
third) TNFi in PsA and the inability to regain the same
retention rate and response when switching to another TNFi
emphasizes the absence of effective personalized treatment
strategies in real-life practice and highlights the limitations

of cycling between TNFi when aiming to achieve adequate
longterm disease control in PSA.

At 1 year, the global survival rate (75%) for patients with
a first TNFi was similar to that reported by the DANBIO, the
NOR-DMARD, the Consortium of Rheumatology
Researchers of North America, and the BSRBR3:11:12:13 pyt
lower than that (87%) described by the Spanish registry
(BIOBADASER), although all forms of chronic arthritis
[rheumatoid arthritis (RA), PsA, AS, and others] were
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included in this report14. For the second TNFi, the survival
rates at 1 year were consistently inferior to those for the first
TNFi: Reuma.pt (60%), NOR-DMARD (57%), BSRBR
(74%)'!, and BIOBADASER (81%)'4.

Ineffectiveness was the main reason for discontinuation
of the first TNFi in about half of the patients in Reuma.pt, as
described for other registries!219. Despite the initial concerns
regarding the safety of TNFi and other bDMARD, registries
have demonstrated that adverse events less frequently cause
treatment discontinuation or a switch than do treatment fail-
ures!!-14, Our data indicated that about 20% of discontinua-
tions of the first TNFi occurred because of adverse events,
with similar percentages for discontinuation of the second
and third TNFi. The variability of the results observed across
registers may be dependent on register policies for the
reporting of adverse events and prevention strategies in
different countries!!-14,

The response criteria [e.g., American College of
Rheumatology, Clinical Disease Activity Index (CDAI),
EULAR] used to assess the effectiveness have been different
in the different studies!3:15:17:18 Tpn Reuma.pt, the overall
response at 6 months to a first TNFi as measured by a good
EULAR response was similar to that observed in other
registries!2!8. Response as measured by DAPSA remission
or MDA, however, seems to be a difficult target to reach in
clinical practice, as evidenced by the small percentage of
patients achieving these outcomes in our register.

We identified female sex as an independent baseline
predictor of discontinuation of first TNFi owing to both
inefficacy and adverse events, a finding that is consistent with
other reports12:13.192021 Qyr results indicate that pain, but
not DAS28-4vESR, contributes to modification of the effect
of sex on drug retention of the first-line TNFi. Nevertheless,
female sex remained an independent predictor of discontin-
uation. Further, female sex was associated with a lower
chance of achieving a good EULAR response at 3 months.
These results do not seem strictly dependent on patients’
reported outcomes, because significantly higher baseline
objective measures of peripheral disease activity were
observed in females and are not modified by obesity and
disease phenotype. This supports sex-dependent patterns of
response?? as described in our preliminary data from this
cohort?3. We also found a delay of 1 year between diagnosis
and the start of the first TNFi in women compared to men,
underscoring that despite having higher levels of disease
activity, women receive delayed treatment and are at a higher
risk of poor outcomes.

Data from Reuma.pt also reinforced the notion that high
disease activity at baseline, as assessed by DAS28-4vESR,
is a risk factor for TNFi discontinuation. This association has
been previously identified based on the CDAI'3 and the
physician- and patient-reported global VAS!Z19_ Interest-
ingly, this effect appears to be related to higher risk of discon-
tinuation due to ineffectiveness but not due to adverse events.

Among different drugs prescribed as first-line TNFi, IFX
was associated with shorter drug survival compared to ETN,
as in the BIOBADASER reports, in which the findings were
independent of IFX as a first- or second-line therapy!'#. These
findings were also applicable to ADA. However, significantly
different baseline features were identified in patients who
received different TNFi, and the effect of patients starting
TNFi in the early years of the biologics era cannot be
discounted despite multivariate adjustments.

Higher baseline HAQ, but not high disease activity, was
consistently an unfavorable factor for response at 3 and
6 months, indicating that baseline damage precludes optimal
therapeutic responses and that consequently, early effective
treatment is required to avoid joint damage and favor
patients’ outcomes. Obesity was also identified as an
independent predictor of a poor EULAR response at
6 months, supporting weight reduction as a co-adjuvant
strategy to enable TNFi response in patients with PsA%* and
other inflammatory joint diseases such as RA and other
spondyloarthropathies?>.

Data regarding concomitant medication, in particular
MTX, have been contradictory, with some studies suggesting
an improvement in survival with IFX and MTX!826 and
others reporting no effect of MTX on survival'3-15-19.20.26.27.
In our cohort, co-medication with csDMARD or with MTX
alone did not affect the global TNFi retention. Further, as in
other registries, concomitant treatment with csDMARD or
with MTX alone did not lead to the response to a first-line
TNFil3,

Moreover, we studied the effect of disease phenotype on
first TNFi response and persistence. The presence of
concomitant axial disease did not affect EULAR response,
and we also failed to observe differences in TNFi survival
according to phenotype. Previous studies also reported no
differences in TNFi survival between poly- and oligoarticular
subtypes?’. In general, disease subtypes analysis may lack
power to uncover differences among subgroups.

As an observational study based on registry data, the
Exchange PsA study is susceptible to selection bias, even
though all patients with PsA starting a bDMARD were
recommended to be registered. Further, these data cannot be
directly extrapolated to other populations. Owing to a lack of
consensus regarding imputation methodologies for real-world
databases and limitations of different methodologies, we
chose to describe complete cases in this analysis. This study
was also not powered to assess differences of persistence or
response between the approved TNFi. Because of a limited
number of patients who received a second (189) or third (50)
TNFi, predictors of discontinuation were not determined for
switchers, and response rates are not presented for third-line
TNFi. In addition, besides obesity, other comorbidities were
not consistently recorded. Based on the Exchange PsA
results, additional information should be obtained from
clinical trials and from registries to determine whether
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switching to new modes of action [e.g., interleukin (IL)-17,
IL-12/23, Janus kinases, and phosphodiesterase E4
inhibitors] will yield additional benefits for treatment
persistence and response.

The Exchange PsA study reinforces the concept that
despite the remarkable benefits of TNFi for the management
of patients with PsA, optimal longterm control of disease
activity is difficult to achieve at the populational level.
Further, results from this Reuma.pt PsA population validate
much of the data about switching between TNFi from
previous registers and provide new information on the effects
of sex and PsA phenotype on the response and persistence of
TNFi. Taken together, these results may inform development
of more successful TNFi treatment strategies with attention
to sex differences in the decision process and of trials
assessing combined weight-reduction programs. In addition,
given the lower drug survival after the switch to a second
TNFi, understanding the effectiveness of new biologics and
of the new inhibitors of intracellular signaling after the failure
of a first-line TNFi will be of fundamental importance to
support treatment decisions in clinical practice.
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