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Abstract

Background The objectives of this study were to assess the discontinuation of biologic therapy in patients who
achieve remission and identify predictors of discontinuation of biologics in patients with inflammatory arthritis in
remission.

Methods An observational retrospective study from the BIOBADASER registry comprising adult patients diagnosed
with rheumatoid arthritis (RA), ankylosing spondylitis (AS), or psoriatic arthritis (PsA) and receiving 1 or 2 biological dis-
ease-modifying drugs (bDMARDs) between October 1999 and April 2021. Patients were followed yearly after initiation
of therapy or until discontinuation of treatment. Reasons for discontinuation were collected. Patients who discontin-
ued bDMARDs because of remission as defined by the attending clinician were studied. Predictors of discontinuation
were explored using multivariable regression models.

Results The study population comprised 3,366 patients taking 1 or 2 bDMARDs. Biologics were discontinued owing
to remission by 80 patients (2.4%): 30 with RA (1.7%), 18 with AS (2.4%), and 32 with PsA (3.9%). The factors associated
with a higher probability of discontinuation on remission were shorter disease duration (OR: 0.95; 95% Cl: 0.91-0.99),
no concomitant use of classic DMARDs (OR: 0.56; 95% Cl: 0.34-0.92), and shorter usage of the previous bDMARD
(before the decision to discontinue biological therapy) (OR: 1.01;95% Cl: 1.01-1.02); in contrast, smoking status (OR:
2.48;95% Cl: 1.21-5.08) was associated with a lower probability. In patients with RA, positive ACPA was associated with
a lower probability of discontinuation (OR: 0.11; 95% Cl: 0.02-0.53).

Conclusions Discontinuation of bDMARDs in patients who achieve remission is uncommon in routine clinical care.
Smoking and positive ACPA in RA patients were associated with a lower probability of treatment discontinuation
because of clinical remission.
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Background

The therapeutic management of inflammatory arthritis,
including rheumatoid arthritis (RA) and spondyloarthri-
tis, has changed substantially in the last 2 decades thanks
to the introduction of early treatment and the emergence
of new biological disease-modifying drugs (- DMARDs)
and targeted synthetic DMARDs (tsDMARDs). The main
objectives of therapy are to achieve remission, or at least
minimum disease activity, and thus ensure optimal con-
trol of symptoms and progression, to preserve physi-
cal function and quality of life, and to minimize toxicity
according to comorbid conditions [1, 2].

Current evidence and consensus are sufficient to rec-
ommend an optimization strategy once remission is
achieved. This can take the form of dose reduction or
increased periodicity of bDMARDs in order to avoid
adverse events while maintaining efficacy [3-5]. Evidence
supporting the discontinuation of biologics is not con-
sistent. Nevertheless, this strategy can be used in clinical
practice [6].

When biologic therapy is discontinued, the patient may
experience a flare, although disease activity is controlled
in most cases with the reintroduction of the bDMARD.
The percentage of patients who achieve bDMARD-free
remission is small and varies considerably with factors
such as the disease itself, time since diagnosis, and previ-
ous strategy [7-10].

A better understanding of potential factors that could
help identify patients who are more likely to achieve
remission and maintain it without therapy could help
rheumatologists make clinical decisions. More and more
studies are evaluating treatment-free remission. Accord-
ing to previous reports on RA, factors associated with an
increased chance of remission are the absence of autoan-
tibodies (rheumatoid factor [RF] and anti-citrullinated
peptide antibody [ACPA]), younger age, male sex, shorter
disease duration, rapid response to treatment, improved
physical function, absence of the shared epitope, and dis-
ease activity level. However, data for most of these factors
are inconsistent [7, 11].

Few studies have evaluated potential predictors of
treatment-free remission in spondyloarthritis [12, 13].
According to some reports, the factors associated with
improved response to therapy include younger age, more
severe inflammation, shorter disease duration, male sex,
non-smoking status, and rapid response to treatment,
although it remains unclear whether these factors are
associated with treatment-free remission [14—16].

Most of the previous data are obtained from clinical
trials in which therapy is prescribed according to a pro-
tocol, with results not necessarily reflecting real life. This
study aims to assess factors associated with treatment
discontinuation on remission as defined by the physician.
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Methods

Study design

We performed a multicenter retrospective analysis in
a real-world setting. Information was obtained from
BIOBADASER, a national prospective registry of patients
with rheumatic diseases treated with bDMARDs, includ-
ing biosimilars, and tsDMARDs, either with approved or
off-label indications. BIOBADASER has been collecting
patient data continuously since October 1999. The cut-off
for data collection in the present study was April 2021.

Population

This nested cohort comprised adult patients (> 18 years)
from the BIODASER registry. Patients with RA, anky-
losing spondylitis (AS), or psoriatic arthritis (PsA) as
defined by their clinician and with a ts/bDMARD as
either first- or second-line treatments were included. The
non-inclusion of patients in the third line or later enabled
a more specific case definition and a more homogeneous
sample. In addition, biologic-free remission in patients
starting with the third line is even more infrequent.

Our group of interest included patients who discontin-
ued treatment on achieving remission (assessed by the
attending rheumatologist). Patients receiving ongoing
treatment (>1 year of follow-up) or who had discontin-
ued treatment for other reasons were selected as a com-
parison group. We performed a sensitivity analysis, in
which discontinuation due to remission was defined as
the suspension of a b/tsDMARD for at least 6 months.

The possible heterogeneity of the comparison group
was evaluated using a new sensitivity analysis, in which
patients who had discontinued owing to lack of efficacy
were excluded from the comparison group. Only patients
receiving ongoing treatment or who had discontinued
treatment for reasons other than remission or lack of effi-
cacy were selected as a comparison group.

Variables

The variables analyzed were as follows: (1) demographic
data, including sex, age, diagnosis, disease duration, and
comorbidities; (2) data on treatment, such as type of
biologic and duration of medication use, reason for dis-
continuation; (3) disease activity indexes, namely, the
28-joint Disease Activity Score (DAS28) for RA and PsA
and the Bath Ankylosing Spondylitis Disease Activity
Index (BASDAI) for patients with spondyloarthritis at
initiation of the previous b/tsDMARD; (4) other disease-
specific variables, namely, RF and ACPA for patients with
RA and HLA-B27 for patients with spondyloarthritis.
Patients were classified according to their disease activ-
ity status as DAS28>3.2 or BASDAI>4 depending on
their diagnostic group. The outcome of interest (treat-
ment interruption and reason for interruption) did not
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present missing values. No imputations were considered
for missing values in independent variables.

Statistical analysis

The results of the descriptive analyses were presented
as frequencies and percentages for qualitative variables
and as median or mean values for continuous vari-
ables. Patients were classified into 2 groups according
to whether remission resulted in discontinuation of the
biologic. Inter-group comparisons were made using the
t test to analyze differences between means; the chi-
square test was used for comparisons between propor-
tions. Non-parametric tests (i.e., Kruskal-Wallis) were
used in the case of data that were not normally distrib-
uted. Normality in distribution was tested using graphi-
cal and numerical methods. We used a bivariable logistic
regression model to assess factors potentially associated
with the discontinuation of the biologic due to remis-
sion. For the multivariable model, variables with p<0.15
in the bivariable analysis and variables of clinical interest
were selected. Indeed, we selected variables in order to
avoid collinearity, maintain the confounders, and ensure
optimal interpretation of the results and their subsequent
clinical applicability. Backward elimination was then
used to select the final model. All statistical tests were
2-sided; p values <0.05 were considered to indicate a sta-
tistically significant result. All analyses were performed
using Stata version 13.1 (Stata Corp., College Station, TX,
USA; 2013).

Ethical considerations

This study was performed in accordance with the Decla-
ration of Helsinki (1975), as revised in 2013. All patients
signed an informed consent document before inclusion
in the register. All data in the BIOBADASER 3.0 registry
are anonymized. The study was approved by the Ethics
Committee of Hospital Clinic, Barcelona (approval code
FER-ADA-2015-01).

Results

From a total of 3366 eligible patients who received at least
1 biologic as first- or second-line treatment, 80 (2.4%)
discontinued on achieving remission based on the crite-
ria of their rheumatologist: 30 patients with RA (1.7%),
18 with AS (2.4%), and 32 with PsA (3.9%). Patients’ char-
acteristics are shown in Table 1.

The descriptive analysis revealed that patients who
did not discontinue bDMARDs have a longer disease
course (mean of 8.6 years vs. 6.6 years; p=0.036). This
group included a higher percentage of smokers (21.2%
vs. 11.3%) and former smokers (10.0% vs. 2.5%), with
a significant inverse association between smoking and
the possibility of achieving remission (p=0.004). Of the
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patients who managed to discontinue treatment because
of remission, 44.6% were receiving concomitant metho-
trexate, compared with 64.2% in the group that contin-
ued treatment (p=0.003). Time to treatment with the
most recent b/tsDMARD was greater in patients who
discontinued treatment on achieving remission than in
those who did not (mean, 40 months vs. 33.9 months;
»<0.001).

Supplementary Table 1 details the results by disease.
The descriptive analysis only revealed differences with
respect to comorbid conditions measured according to
the Charlson comorbidity index in AS. Among patients
with RA, 72% of those who discontinued treatment on
achieving remission had a positive ACPA titer, compared
with 23% of those whose treatment was discontinued
because of remission (p=0.002).

Supplementary Table 2 shows descriptive results from
a sensitivity analysis, excluding patients who had discon-
tinued owing to lack of efficacy.

Factors related to discontinuation of biologics

on achieving remission

The multivariable analysis of predictive factors related to
discontinuation on achieving clinical remission revealed
that those associated with a lower probability of discon-
tinuation were longer disease duration (OR: 0.95; 95% CI:
0.91-0.99), concomitant use of a conventional systemic
DMARD (csDMARD) (OR: 0.56; 95% CI: 0.34-0.92), and
smoking (OR for non-smokers: 2.48; 95% CI: 1.21-5.08).
Longer duration of the previous bDMARD was associ-
ated with a higher probability of discontinuation (OR:
1.01; 95% CI: 1.01-1.02) (Table 2).

Predictive factors were also analyzed by diagnosis
group (Table 3). In patients with RA, a positive ACPA
titer was associated with a lower probability of dis-
continuation because of remission (OR: 0.11; 95% CI:
0.02-0.53). Older patients with AS were less likely to dis-
continue therapy because of remission (OR: 0.95; 95% CI:
0.91-0.99). We did not confirm an association between
diagnosis and sex, smoking status, or DMARDs, prob-
ably because of the smaller sample size when analyzing
by disease.

We performed an additional analysis of the 53 patients
who remained in remission 6 months after discontinu-
ation (Table 4 and Supplementary Tables 3 and 4). This
analysis showed that the factors associated with a lower
probability of remaining in remission 6 months after
discontinuation were female sex (OR: 0.52; 95% CI:
0.28-0.97) and longer disease duration (OR: 0.94; 95%
CI: 0.89-0.98). In contrast, the factors associated with
a greater probability of achieving discontinuation were
non-smoking status (OR: 4.34; 95% CI: 1.53-12.28) and
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Table 1 Demographic and clinical characteristics of patients with inflammatory arthritis who discontinued therapy according to

clinical remission

Total Disc. duetorem No disc.duetorem P value**

N 3366 80 3286
Median duration of follow-up (years) (IQR:p25-p75) 3.04(1.16-6.95) 5.57 (3.73-8.89) 2.98(1.16-6.87) <0.001
Age, years mean (SD) 51.8(13.1) 499 (15.1) 51.8(13.0) 0.202
Female sex, n (%) 2133 (634) 43.0 (53.8) 2090 (63.6) 0.071
Age at diagnosis, mean (SD) 432 (13.7) 433 (14.4) 432 (13.6) 0.950
Disease duration, years, mean (SD) 8.6(84) 6.6 (4.7) 8.6(84) 0.036
Smoker, n (%) Never 331(9.8) 68.0 (85.0) 2165 (65.9) 0.004

Current 2233 (66.3) 9.0(11.3) 695(21.2)

Previous 704 (20.9) 20(2.5) 329(10.0)
Charlson Comorbidity Index, mean (SD) 2104 1.8(1.5) 21014) 0.143
Previous biologic DMARD, n (%) First-line 1955 (58.1) 47.0 (58.8) 1908 (58.1) 0.902

Second-line 1411 (41.9) 33.0(41.3) 1378 (41.9)
Concomitant DMARD MTX 1414 (63.7) 25.0 (44.6) 1389 (64.2) 0.003

LFN 639 (33.9) 11.0 (22.0) 628 (34.2) 0.071

SS7 174 (10.6) 5.0(10.0) 169 (10.6) 0.893
Time on treatment with the previous biologic agent, mean (SD) 249 (34.3) 50.2 (40.0) 243 (33.9) <0.001
Biologic discontinued, n (%) TNF-i 2575 (76.5) 72 (90.0) 2503 (76.2) 0.304

IL6-i 197 (5.9) 3(3.8) 194 (5.9)

CD20Ai 189 (5.6) 2(25) 187 (5.7)

JAK-i 70 (2.1) 0(0) 70 (2.1)

IL17-i 109 (3.2) 0(0) 109 (3.3)

IL12-23-i 28(0.8) 0(0) 28(0.9)

Apremilast 57 (1.7) 0(0) 57(1.7)

Abatacept 134 (4.0) 3(3.8) 131 (4.0)
RF-positive, n (%) 828 (24.6) 9(11.3) 819 (24.9) 0.002
ACPA-positive, n (%) 758 (36.8) 3(8.6) 755(37.3) 0.112
HLA-B27-positive, n (%) 671(19.9) 18 (22.5) 653 (19.9) 0.203
Moderate-high disease activity at initiation of biologics® 457 (17.8) 9(17.0) 448 (17.8) 0.874

Data are shown as mean (SD), except for categorical variables, which are shown as total number (percentage)

Disc Discontinuation, Rem Remission, MTX Methotrexate, LFN Leflunomide, SSZ Sulfasalazine, i inhibitor, RF, rheumatoid factor; ACPA, anti-citrullinated peptide

antibody

@ Moderate-high disease activity was defined as DAS28 > 3.2 or BASDAI > 4, depending on the disease

™ p-value for possible differences between the group of patients who suspend treatment owing to remission and the rest of the population (patients receiving

ongoing treatment or who had discontinued treatment for other reasons)

longer duration of the previous bDMARD (OR: 1.01; 95%
CI: 1.01-1.02).

The main factors influencing discontinuation due to
remission were similar in the analysis of patients receiv-
ing ongoing treatment or who had discontinued treat-
ment for reasons other than remission or lack of efficacy
as the comparison group (Supplementary Tables 5 and 6).

Discussion

Using a national registry database, we found discon-
tinuation of biologics to be infrequent in patients
with inflammatory arthritis who achieve remission in
routine clinical care. The factors associated with the

discontinuation of biologics in patients who achieve
remission included smoking status, disease duration, use
of csDMARDs, and duration of treatment with biologics.
In addition, women are less likely to achieve biologic-free
remission. Moreover, age in AS and absence of ACPA in
RA were associated with remission.

To our knowledge, the subject of discontinuation
has been explored in routine care, although mainly for
RA patients and frequently when treatment has been
tapered. Figures for discontinuation of treatment on
achieving remission vary between studies and depend
on differences in the definition of and approach used to
measure the variable of interest, as well as the different
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Table 2 Regression models for all the diseases together
Bivariable model Multivariable model
Crude OR 95% Cl P value Adjusted OR 95% Cl Pvalue
Female sex 0.67 (0.43-1.04) 0.073 0.68 (0.40-1.13) 0.138
Age at onset 0.99 (0.97-1.01) 0.202 1.01 (0.99-1.03) 0.489
Disease (ref RA) AS 148 (0.82-2. 68) 0.19 098 (0.52-2. 31) 0.802
PsA 240 (1.45-3.97) 0.001 1.96 (1.10-3.50) 0.023
TNF-i (ref remaining treatments) 2.82 (1.35-5.87) 0.006 143 (0.63-3.25) 0.397
Smoking (ref smoker) Non-smoker 243 (1.20-4.89) 0.013 248 (1.21-5.08) 0.013
Ex-smoker 047 (0.10-2.18) 0335 0.63 (0.13-2.97) 0.556
Second line of treatment (vs first line) 0.97 (0.62-1.53) 0.902 1.52 (0.93-2.49) 0.098
Disease duration 0.97 (0.93-1.00) 0.037 0.95 (0.91-0.99) 0.006
Concomitant csDMARD 0.60 (0.39-0.94) 0.026 0.56 (0.34-0.92) 0.021
Moderate-high activity? 1.44 (0.38-5. 39) 0.591
Time on treatment with the previous biologic agent 1.01 (1.01-1.02) <0.001 1.01 (1.01-1.02) <0.001
Year of discontinuation of treatment 0.98 (0.93-1.02) 0.309 0.96 (0.91-1.02) 0.157

OR Odds ratio, 95% Cl 95% confidence interval, TNF-i Tumor necrosis factor alfa inhibitor, RA Rheumatoid arthritis, AS Ankylosing spondylitis, PsA Psoriatic arthritis,

¢sDMARD conventional synthetic DMARD
2 High activity: DAS28 > 3.2 or BASDAI > 4

Table 3 Regression analysis by disease

RA AS PsA

OR  95%CI Pvalue OR 95%CI Pvalue OR 95%Cl Pvalue
Female sex 140  (0.16-12. 54) 0.765 052 (0.16-1.68) 0.276 064 (030-1.33) 0241
Age 1.02 (O 97-1 0450 095 (091-099) 0.016 1.00 (0.97-1.04) 0822
TNF-i 041 (0.08-1 ) 0.265 - - - - - -
Smoking (ref smoker) Non-smoker 253  (0.29-22. 19) 0.401 034 (0.09-1.22) 0.099 166 (057-5.08) 0371

Ex-smoker 143  (0.08-25.78) 0.807 067 (0.07-6.23) 0.723

Order of treatment 374 (0.95-14. 71) 0.06 084 (025-2.74) 0.767 153  (069-342) 0298
Disease duration 098  (0.90-1 0.649 094 (0.86-1.04) 0.228 099 (0.93-1.05) 0778
ACPA (ref negative) Positive 011 (0.02-0. 53) 0.006 - - - - - -
HLA B27 (ref negative) Positive - - 051  (0.15-1.78) 0.290 116 (039-347) 0.786
Time on treatment with the previous biologic agent ~ 1.03  (1.02-1.05) <0.001 1.01  (1.00-1.02) 0.005
Year of discontinuation of treatment 0.88 (0.73-1.06) 0.178 090 (0.80-1.02) 0.11 099 (0.90-1.08) 0.787

OR Odds ratio, 95% Cl 95% confidence interval, TNF-i Tumor necrosis factor alfa inhibitor, RA Rheumatoid arthritis, AS Ankylosing spondylitis, PsA Psoriatic arthritis, RF

Rheumatoid factor, ACPA Anti-citrullinated peptide antibody
There were no ex-smokers for AS

study populations selected [17, 18]. In another study
from Spain, less than 5% of patients discontinued biologi-
cal therapy [19]. In a recent review, Verstappen et al. [7]
showed that in patients with RA, DM ARD-free remission
was observed in 5-24% of clinical trials and in 23-28%
of observational studies, although the patients included
generally had early-onset RA, with specific therapeutic
strategies, and often treatment only with csDMARDs.

In the case of AS, data from real-world studies are
scarce, and it is more difficult to compare results
between them owing to the heterogeneous nature of

the disease itself and to the fact that most of the stud-
ies include optimization strategies. Even so, data on
discontinuation because of remission are in agreement
with our results, reporting low percentages: 1% in the
DANBIO cohort [20] and 2% in the PULSAR cohort
of American veterans with AS [21]. Similarly, the few
available real-world data on PsA show a very low fre-
quency of discontinuation of bDMARDs on achiev-
ing remission, e.g., the real-world study of 3 hospitals
in Italy (1.7%) [22] or the recent study on the DESIR
cohort of patients who initiated TNF inhibitors during
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Table 4 Sensitivity analysis: results of the regression analysis taking into account discontinuation of biologics on achieving remission,

when this was maintained for at least 6 months

Bivariable Multivariable
Variable OR 95% Cl P-value OR 95% Cl P-value
Female sex 0.59 (0.35-1.02) 0.060 0.52 (0.28-0.97) 0.039
TNF-i 1.76 (0.83-3.75) 0.143 0.99 (041-2.37) 0.977
Disease (ref RA) AS 135 (0.66-2.74) 0.407 1.11 (0.45-2.73) 0.820
PsA 1.94 (1.04-3.60) 0.036 1.51 (0.74-3.07) 0.256
Smoking (ref smoker) Non-smoker 377 (1.35-10.51) 0.011 4.34 (1.53-12.28) 0.006
Ex-smoker 0.53 (O 06-4. 74) 0.596 0.64 (0.07-5.83) 0.691
Second-line treatment 1.06 0.6 84) 0.831 1.65 (0.91-3.00) 0.100
Corticosteroids 0.70 (O 37-1.33) 0273 - - -
Concomitant treatment 0.87 (0.50-1.50) 0619 0.89 (0.48-1.63) 0.707
Moderate-high activity® 038 0.12-1 25) 0.113 - - -
Age at diagnosis 1.00 (0.98-1.02) 0.663 - - -
Age at onset 0.99 (0.97-1.01) 0425 1.01 (0.98-1.03) 0.530
Disease duration 0.96 (0.92-1.00) 0.052 0.94 (0.89-0.98) 0.010
Charlson Comorbidity Index 0.96 (0.79-1.17) 0.677 - - -
Time in treatment 1.01 (1.01-1.02) 0.001 1.01 (1.01-1.02) <0.001
Year of discontinuation of treatment 1.00 (0.94-1.06) 0.991 0.99 (0.92-1.06) 0.712

OR Odds ratio, 95% Cl 95% confidence interval, TNF-i Tumor necrosis factor alfa inhibitor, RA Rheumatoid arthritis, AS Ankylosing spondylitis, PsA Psoriatic arthritis, RF

Rheumatoid factor, ACPA Anti-citrullinated peptide antibody

@ Moderate-high activity was defined as DAS28 > 3.2 or BASDAI > 4 depending on the disease

the first 4 years of follow-up (only 1 of 182 patients)
[13].

In our study, smoking was one of the factors associ-
ated with a poorer outcome overall, and this finding was
confirmed in the sensitivity analysis at 6 months. The
absence of statistical significance in the analysis by dis-
ease is probably due to the lower sample size. The asso-
ciation between smoking and poorer health outcomes in
inflammatory disease is widely demonstrated in the lit-
erature [23-26], although data on a possible association
with successful discontinuation of DMARDs are discord-
ant or inconclusive (7, 11, 27].

As for differences by sex, the supplementary anal-
ysis at 6 months revealed a negative association
between female sex and the possibility of not receiving
bDMARDs at 6 months. Previous studies have shown
that female sex is associated with a lower probability
of remission, as seen in the meta-analysis of Hamann
et al. [28] in patients with RA. Systematic reviews have
revealed contradictory findings for RA. For example,
Schlager et al. [11] found that a greater percentage of
women did not experience a relapse after discontinua-
tion, and Tweehuysen et al. [27] found no evidence of
an association between sex and possible discontinu-
ation of bDMARDs. Our data are in line with those
of most of the studies that revealed differences and
agree with studies that showed differences by sex for

achieving or maintaining remission or low disease
activity without DMARDs in patients with RA and AS
(7,13, 23, 29-32].

Consistent with our findings, several authors have also
identified longer disease course as being negatively asso-
ciated with achieving bDMARD-free remission [11, 13,
27, 28, 31-35]. We found that concomitant csDMARD
therapy was negatively associated with discontinuation
on achieving remission, although this association was
not confirmed in the analysis at 6 months. Previous stud-
ies, such as that by Tweehuysen et al. [27] in patients
with RA or the CRESPA study in patients with periph-
eral AS [36], found no positive or negative association
for this factor, although in studies that did in fact show
differences in maintenance of bDMARD-free remission,
taking csDMARDs was positively associated with this
possibility [31, 32]. In clinical practice, discontinuation
of bDMARDs may be easier for patients whose disease
progresses well and who do not therefore require a csD-
MARD, but for whom this could prove useful for ensur-
ing bDMARD-free treatment in the long term.

While we found that patients in the remission group
were younger, this factor was not significantly associated
with discontinuation overall. However, this association
was significant in patients with AS when the analysis was
replicated by disease, consistent with other studies show-
ing that younger age is a predictor of response [37, 38].
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In our cohort, patients who discontinued treat-
ment on achieving remission (mainly patients with
RA and PsA) had been taking the previous bDMARD
for a longer mean time, as confirmed in the sensitiv-
ity analysis at 6 months. These results differ from those
reported under conditions of clinical practice by Kadar
et al. [39] in a Hungarian cohort of patients with RA,
AS, and PsA. The authors found an inverse association
with a shorter time on treatment with bDMARDs, in
contrast with other studies reporting results similar to
ours [35, 40, 41].

The presence or absence of analytical biomarkers is
one of the most reviewed factors in the literature and for
which the most solid conclusions have been drawn, even
if these are not definitive. Consistent with data published
elsewhere, we found that patients with RA and a positive
ACPA titer were less likely to discontinue treatment on
achieving remission [7, 11, 25, 30, 42].

Our analysis revealed no association with disease activ-
ity. Moreover, the results of previous studies are contra-
dictory in this regard. The heterogeneous nature of the
measures used and the times in which they were made
hamper comparison of the results and could explain
many of the differences found [11, 13, 25, 28, 34].

In the multivariable models, we included those vari-
ables that were significant in the bivariable models and
those that were clinically relevant. Unfortunately, we can-
not provide information for some relevant variables, such
as time in remission with treatment or tapering. While
this information would be very useful in an analysis of
the association with remission, the BIOBADASER regis-
try evaluates safety and effectiveness and does not con-
tain information on the aforementioned variables.

Our work is subject to a series of limitations. First, the
concept of discontinuation due to the absence of disease
activity as defined by the attending physician was con-
sidered a surrogate for remission. Although well-defined
and more strict criteria have been proposed by ACR/
EULAR, we believe that shared decision-making between
physician and patient may be a more realistic goal in rou-
tine care [43]. Second, data are limited to patients who
only received a first- or second-line b/tsDMARD in an
effort to make our findings more robust and homogene-
ous, since remission is much more likely with first-line
options. Third, the pooled analysis of 3 inflammatory dis-
eases could hamper the initial interpretation; therefore,
we performed a separate additional analysis. Our findings
are also limited by the potential omission of variables
related to remission due to the absence of these variables
in our database. In addition, by including all patients who
continue treatment and who discontinue for another rea-
son as a comparator group, the control population may
prove to be heterogeneous.
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Our analysis made it possible to evaluate the preva-
lence of discontinuation in a cohort managed under
conditions of daily clinical practice. Furthermore, in line
with real-world evidence, discontinuation of bDMARDs
in patients who achieve remission may be associated not
only with the characteristics of the disease itself and the
patient, but also with other factors, such as the patient
and clinician’s perception, expectations, and experience.

Conclusions

Discontinuation of bDMARDs on remission is uncom-
mon in clinical practice. Smoking and longer disease
duration are negative predictors of discontinuation,
which could prove more difficult to achieve in patients
requiring the addition of a csDMARD and more difficult
to maintain over time in women.

Identifying profiles that help to better define patients
who could discontinue treatment and maintain discon-
tinuation would improve health outcomes in inflamma-
tory diseases. Additional studies are necessary to provide
more evidence on factors that predict the successful out-
come of a discontinuation strategy in a real-world setting,
especially including patients with AS and PsA.
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