
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 but
lower than that (87%) described by the Spanish registry
(BIOBADASER), although all forms of chronic arthritis
[rheumatoid arthritis (RA), PsA, AS, and others] were

7Vieira-Sousa, et al: The Exchange PsA study
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Figure 3. LUNDEX-corrected response rates and functional improvements at 3 and 6 months of tumor necrosis factor inhibitors (TNFi) 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; PsARC: 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.
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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%)3, BSRBR
(74%)11, and BIOBADASER (81%)14.
    Ineffectiveness was the main reason for discontinuation
of the first TNFi in about half of the patients in Reuma.pt, as
described for other registries12,16. 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 -
ures11,14. 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 countries11,14.
    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 studies13,15,17,18. In 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
registries12,18. 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 reports2,12,13,19,20,21. Our 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
response22 as described in our preliminary data from this
cohort23. 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 CDAI13 and the
physician- and patient-reported global VAS12,19. 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 therapy14. 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 PsA24 and
other inflammatory joint diseases such as RA and other
spondyloarthropathies25.
    Data regarding concomitant medication, in particular
MTX, have been contradictory, with some studies suggesting
an improvement in survival with IFX and MTX18,26 and
others reporting no effect of MTX on survival13,15,19,20,26,27.
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
TNFi15. 
    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
subtypes20. 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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