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Abstract

Background: Switching between therapies is a recommended strategy for rheumatoid arthritis

(RA) and psoriatic arthritis (PsA) patients who experience treatment failure; moreover, data on

switching due to primary non-response and subsequent failures are limited.

Objectives: To obtain information from clinical practice regarding failures due to primary non-

response in patients on biologic and target synthetic disease-modifying antirheumatic drugs
(ts/bDMARDs], assessing the incidence rate (IR) of switching due to primary non-response and

risk of subsequent treatment failure by cycling compared to swapping.

Design: A longitudinal retrospective study, spanning from 2007 to 2022, was conducted on

patients with RA or PsA treated with ts/bDMARDs at an outpatient rheumatology clinic.

Methods: The main outcomes were as follows: (1) ts/bDMARD failure due to primary non-

response and (2] subsequent discontinuation of prescribed ts/bDMARD due to lack of efficacy.

The independent variable was switching between classes compared to switching within Gorrespondence to
class. As covariates, clinical, sociodemographic, clinical, and treatments were considered. To  LeticiaLeon
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choices in real-Llife practice.

treatments information.

classes (swapping].

these treatments fail to work right from the start and how it impacts future treatment

Methods: We included patients from 2007 to 2022 in which their consultant
rheumatologist had decided to commence them on biologic therapy. We studied the
changes due to initial lack of efficacy, we also included sociodemographic, clinical and

Results: The results showed that, of the 327 patients, 50 experienced primary initial lack
of efficacy. This means about 4 out of every 100 patients had this treatment failure due,
with a higher rate seen in women and those starting treatment after 2018. Among those
who didn’t respond to their initial treatment, there were 42 further treatment failures,
with changes within the same drug class (cycling) more often than changes between

Conclusion: This study provides support to consider swapping (changes between drug
classes] a better alternative rather than cycling (changes within the same drug class)
after initial lack of efficacy. We consider these finding useful for the management of

patients. Implementation of more effective strategies may change the disease course.

Keywords: biologic and target synthetic disease-modifying antirheumatic drugs, primary non-
response; psoriatic arthritis; rheumatoid arthritis; switching
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Introduction

Rheumatoid arthritis (RA) and psoriatic arthritis
(PsA) are chronic inflammatory joint diseases
that can impair patients’ ability to work and per-
form daily activities, reducing quality of life.1-2

Advances in early diagnosis, targeted treatment
strategies, and the development of biologic and
synthetic therapies (target synthetic disease-mod-
ifying antirheumatic drugs, ts/bDMARDs) have
significantly improved their prognosis.3*

Biologic agents and small molecules target spe-
cific pathways involved in disease pathogenesis,
aiming to achieve remission or low disease
activity.>12

However, 30%-40% of patients still experience
poor outcomes, adverse events, or lack of
response, leading to treatment withdrawal.813-16
This variability reflects differences in study
designs, populations, healthcare practices, and
systems. For these patients, successive biologic
switching—whether within the same class (cycling
strategy) or to a different mechanism of action
(swapping strategy)—is advocated by all major
international treatment guidelines.811,12,17
Nevertheless, the evidence for directing switching
from one agent to another is limited with most
switches being based on clinical criteria and

guidelines algorithms are not clear enough and
can differ from one another.

Focusing on inefficacy, treatment response to ts/
bDMARDs in RA or PsA can be classified as pri-
mary or secondary non-response, based on evi-
dence of an initial response. Primary non-response
is considered if the drug is ineffective, with no
clinical response and secondary non-response
would be considered if, after an initial response,
the effectiveness is lost over time.!819 While pri-
mary non-response may be due to a mechanistic
failure, secondary non-response may be driven by
immunogenicity.2° We believe that studying the
type of non-response separately is a key require-
ment to improve the current knowledge on patient
approach and management. Focusing on primary
non-response, it seems reasonable to consider a
different mode of action for the next treatment
rather than switching within class, but studies
addressing the best possible strategy in rheumatic
diseases are controversial,!%16:21-27 and except for
a few, mainly are related to tumor necrosis factor-
alpha inhibitors (TNFji).28:29

A recent study of 12 European registries found
similar retention rates for first, second, and third
TNFi treatments in ankylosing spondylitis,
though rates were lower for second TNFi in cases
of primary non-response compared to secondary
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non-response. Both second and third TNFi treat-
ments were deemed potentially beneficial.?!
Another real-world study in PsA showed low
3-year persistence with bDMARDs as second-
line therapy after TNFi, with higher persistence
rates for IL-17 and I1.-12/23 inhibitors compared
to TNFi, though reasons for discontinuation were
not analyzed.3°

In RA, both cycling and swapping strategies for b/
tsDMARDs are supported by clinical trials and
real-world data, with no clear preference in inter-
national recommendations. A 2012 meta-analysis
by Schoels et al.3! included one trial on cycling
(GO-AFTER) and three on swapping (ATTAIN,
REFLEX, and RADIATE), showing both strate-
gies to be more effective than placebo. A 2021
meta-analysis suggested swapping might be supe-
rior to cycling after first-line TNFi failure, though
it often did not distinguish between primary and
secondary failures.2%-32 Trials focusing on primary
non-responder support cycling as effective com-
pared to placebo.l4:33:34 Recently, two head-to-
head trials comparing TNFi to non-TNFi suggest
swapping may be more beneficial than cycling to
another TNFi for primary non-responders.35:36

In all these studies, it is important to consider the
heterogeneity in terms of design, study duration,
inclusion criteria, treatment regimens, compara-
tors, covariables, and definition of main outcomes
(many of them do not specifically focus on pri-
mary non-responders but on inefficacy or even
persistence as a whole). This makes comparing
studies and concluding difficult. Most studies
emphasize the failure of the first biologic treat-
ment, especially TNFi, yet in real-world practice,
patients often experience multiple therapeutic
failures. Thus, it is crucial to examine switches
across the follow-up period for all types of ts/
bDMARDs. This study aims to analyze long-
term data on treatment failures due to primary
non-response in PsA and RA patients, comparing
the risk of subsequent failure between cycling and
swapping strategies.

Materials and methods

Setting, study design, and patients

The study was conducted at a public reference
tertiary hospital, HCSC, in Madrid, Spain. It was
an observational, retrospective longitudinal study
involving patients with chronic inflammatory
arthritis who attended the HCSC rheumatology

outpatient clinic from January 2007 to April
2021. The study included all patients whose data
were recorded in the hospital’s electronic health
records and followed them until they were either
lost to follow-up or until the study concluded on
December 30, 2022.

In the present study, we selected patients with the
following criteria: (a) 16years of age or older; (b)
had at least two medical claims with an
International Classification of Diseases, Ninth or
Tenth Revision, Clinical Modification diagnosis
of PsA or RA, and fulfilled the PsA and RA diag-
nosis according to The CASPAR criteria,?” ACR/
EULAR 2010 classification criteria,?® respec-
tively; (c) PsA patients were included from
January 2007 to April 2021 and followed up until
December 2022. RA patients were included from
January 2007 to December 2015 and followed up
until December 2022; (d) had to be on ts/
bDMARD:s in the inclusion period.

Exclusion criteria: (a) Patients with a concomi-
tant diagnosis of inflammatory bowel disease and
(b) missing data related to the study’s primary
outcomes.

The study was conducted in accordance with the
Declaration of Helsinki and the principles of Good
Clinical Practice and ethics review board approval
was obtained. This research is executed in accord-
ance with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
statement.>®

Data sources

Data were obtained from our EHR, which is used
in all outpatient interactions between health pro-
fessionals and patients.

Variables

Dependent variable. Two main outcomes were
established: (a) switching between ts/bDMARDs
due to primary non-response defined if the dura-
tion of the ts/bDMARDSs course was <6 months.
When the duration was longer (6—12months),
researchers (D.F-N., M.R-L., and L..A.) reviewed
health records and classified patients as primary
non-response according to their information and
medical criteria. In the case of patients on ritux-
imab, they were reviewed individually even though
their treatment duration was longer than
12months. (b) In those patients who achieved
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switching between ts/bDMARDSs due to primary
non-response, the main outcome was subsequent
discontinuation of prescribed ts/bDMARD due
to lack of efficacy.

The independent variable was switching between
classes compared to switching within class. As a
class, we included the following exposures: (a)
Tumor necrosis factor-alpha inhibitors (TNFi);
(b) Janus kinase inhibitors (JAKi); and (c) other
biologics: Anti-IL6, Anti-CD20, CTLA4-Ig,
Anti-ILL17, Anti-IL12/23, and Anti-IL23.

The following covariates were considered includ-
ing (1) demographic; (2) disease-related; (3)
baseline comorbidities; (4) laboratory parameters
at baseline: erythrocyte sedimentation rate (ESR),
C-reactive protein, rheumatoid factor (RF), and
HILAB27; and (5) treatment-related: current use
of glucocorticoids, nonsteroidal anti-inflamma-
tory drugs (NSAIDs), and concomitant conven-
tional synthetic DMARDs (csDMARDSs) during
the whole follow-up of the study. (6) Calendar
time: Dividing the starting time of each ts/
bDMARDs into year intervals based on treat-
ment strategies and the commercialization of
anti-IL17 or JAKi (cutoff in January 2015 and
January 2019).

Statistical analysis

A descriptive analysis was conducted. Frequency
distribution was used for qualitative variables,
mean and standard deviation, or median and per-
centiles for quantitative variables. Bivariate asso-
ciations were studied using the Student’s ¢-test for
normally distributed continuous variables and the
Mann-Whitney or Kruskal-Wallis tests for non-
normally distributed continuous variables.
Categorical variables were analyzed with the Chi-
square or Fisher test.

Switching rates between ts/bDMARDs due to
primary nonresponse were estimated by including
all PsA or RA patients, measuring from the base-
line visit to loss of follow-up, the main outcome,
or the end of the study. Discontinuation due to
lack of efficacy was estimated for patients with
primary nonresponse, measuring from the date of
primary nonresponse to loss of follow-up, the
main outcome, or the end of the study. Incidence
rates (IR) of switching due to primary nonre-
sponse and subsequent failure due to lack of effi-
cacy were estimated by survival techniques
(allowing for multiple failures per patient),

expressing the IR per 100 patient-years with their
respective 95% confidence interval (CI).

Cox bivariate analyses were done to assess the dif-
ferences between demographic, clinical covari-
ates, and the risk of subsequent failure. Cox
multivariate regression analyses were run to assess
the role of switching between/within class in the
subsequent treatment failure. We included age,
sex, calendar time, other known related factors,
and all variables with a p<0.2 in the bivariate
analysis. The mode in which drug prescription
was done in real-life conditions hampered the cat-
egorization of therapeutic options including csD-
MARDs, NSAIDs, and glucocorticoids, being
analyzed in a time-dependent manner (at the
beginning of each ts/bDMARDs). ESR was ana-
lyzed in a time-dependent manner as well. All
these variables were divided into periods accord-
ing to the retention rate of each ts/bDMARDs
that determined the presence or not of an event in
that time frame. In every period, if a patient was
taking any csDMARD for more than 6 months
was considered exposed. Glucocorticoids and
NSAIDs were considered exposed if the patient
was on this medication for at least 3 months dur-
ing the period analyzed.

The results of the regression models were
expressed by hazard ratio (HR) and 95% CI. We
considered the influence of covariates if the prev-
alence was >10%, and if the frequency was lower
(in comorbidities or several treatments), catego-
ries were grouped based on affinity.*® The num-
ber of variables in the multivariate model followed
the rule of Freeman.#! Missing values of more
than 10% were not used in the multivariate analy-
sis. The proportional hazard assumption was
tested using Schoenfeld residuals and the scaled
Schoenfeld residuals. All statistical analyses were
performed using STATA software. A two-tailed
p-value under 0.05 was considered to indicate
statistical significance.

Results

A total of 327 patients were included (141 PsA
and 186 RA patients), with a total follow-up of
1807.9 patients-year, a median of 5.1 (2.3—
8.9) years, and a maximum follow-up of 16years.
Table 1 includes a detailed description of the
baseline characteristics of the patients. As
expected, individuals with RA were older and had
a higher prevalence of females compared to PsA.
The median lag time from diagnosis to first ts/
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Table 1. Description of baseline (at first ts/bDMARD] demographic and clinical characteristics of patients.

Variable Total (N=327) RAI(N=186) PsA(N=141) p
Gender, female; n (%) 226 (69) 152 (81.7) 74 (52.48) 0.000
Age, years 52.7+14.2 56.3+13.9 48.0+13.21 0.000

Smoking habit (n=283]; n (%)

Current 64 (22.6) 33(18.6) 31 (30) 0.000
No-former 219 (77.4) 144 (81.4) 75 (70)
Lag time from symptoms to diagnosis; 3.64+5.65 - 3.64+5.65 -

mean * SD (years)

Lag time from diagnosis to first ts/ 3.39+3.26 4.09+3.13 232+3.16 0.000
bDMARD; mean + SD (years])

Comorbidity; n (%)

Dyslipidemia 135 (42.1) 82 (44.1) 53 (39.26) 0.4
Arterial hypertension 76 (23.7) 51 (27.4) 25 (18.52) 0.07
Diabetes mellitus 35(10.9) 28 (15) 7(5.19) 0.005
Obesity (n=135) 18 (13.3) - 18 (13.3) -
Ischemic heart disease 7(2.2) 5(5.7) 2 (1.48) 0.4
Ischemic CV disease 4(1.25) 0 4(2.96) -
COPD (n=321) 19 (5.8 16 (8.6) 3(2.22) 0.001
Liver disease (n=321) 13 (4.1) 7(3.7) 6 (4.44) 0.7
Thyroid disease (n=321) 53 (16.5) 37(19.9) 16 (11.85) 0.055
Peptic ulcer disease (n=321) 14 (4.36) 9 (4.8) 5(3.70) 0.6
Cancer history (n=321) 18 (5.6] 14 (7.5) 4(2.96) 0.08
Depression (n=321) 41 (14) 27 (14.5) 14 (10.37) 0.01
Psoriasis history (n=135) 108 (80.6) - 108 (80.60) -
RF +(n=279); n (%) 126 (43.9) 119 (64) 7 (6.80) 0.000
ACPA + (n=257); n (%) 102 (39.7) 101 (56) 1(1.3) 0.000
CRP (n=130); mean = SD mg/dL 1.28+2.8 - 1.28+2.8 -
ESR (n=313); mean = SD mg/dL 22.2+20.9 26.4+22.8 16.0+16.1 0.000
DAS 28; mean=SD 49316 - 49316 -
Concomitant glucocorticoids; n (%) 209 (63.9] 156 (83.9) 53 (37.59) 0.000
Concomitant NSAIDs; n (%) 138 (42.2) 66 (35.5) 72 (51.1) 0.001

ts/bDMARDSs:; n (%)

TNFi 260 (79.5] 135 (72.5) 125 (88.65) -

(Continued)
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Table 1. (Continued)
Variable Total IN=327) RA(N=186) PsA (N=141) p
Adalimumab 105 42 63
Etanercept 77 52 25
Certolizumab 51 30 21
Golimumab 12 4 8
Infliximab 15 0 8
Abatacept 71(2.1) 71(3.8) 0
Rituximab 31(9.5) 31(16.7) 0
Anti-1L6 3(0.9) 3(1.6) 0
Tocilizumab 8 3 0
Anti-IL17 12 (3.7) 0 12 (8.51)
Secukinumab " 0 "
Ixekizumab 1 0 1
Anti-1L12/1L23 1(0.3) 0 1(0.71)
Ustekinumab 1 0 1
JAKi 13 (4) 10 (5.4) 3(2.12)
Tofacitinib 2 0 2
Baricitinib 8 7 1
Upadacitinib 3 3 0
Therapeutic regimen; n (%)
ts/bDMARDs in Monotherapy 163 (25.5) 39 (21) 38 (27)
ts/bDMARDs combined with 1 0.000
csDMARDs 334 (50.3) 81 (43.5) 89 (63.1)
ts/bDMARDs combined with 2
csDMARDs 167 (24.5) 64 (35.5) 14 (9.9)
Concomitant csDMARDs; n (%) 250 (76.45) 147 (79) 103 (73)
Methotrexate 177 (54.1) 95(51.1) 82 (58.16) 0.2
Sulfasalazine 79 (24.2) 11 (5.9 15 (10.64) 0.12
Leflunomide 26 (7.9) 65 (34.9) 14.(9.93) 0.000

ACPA, anti-citrullinated peptide antibodies; Anti-CD20, anti-CD20 monoclonal antibody; Anti-IL12/23, anti-interleukin
12/23; Anti-IL17, anti-interleukin 17; Anti-ILé, anti-interleukin é; Cl, confidence interval; COPD, chronic obstructive

pulmonary disease; CRP, C-reactive protein; csDMARDs, conventional synthetic disease modifying anti-rheumatic drugs;

CV, cardiovascular; ESR, erythrocyte sedimentation rate; JAKI, Janus kinase inhibitors; NSAIDs, non-steroidal anti-
inflammatory drugs; PsA, psoriatic arthritis; RA, rheumatoid arthritis; RF, rheumatoid factor; SD, standard deviation;
TNFi, TNF-alpha inhibitors; ts/bDMARDSs, targeted synthetic and biologic disease-modifying anti-rheumatic drugs.
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Study groups

141 patients

Study period: Feb
2007-Dec 2022

52.5% Women
Mean age: 48.1+13.2

e

RA:

186 patients
Study period: Feb
2007-Dec 2021
81.7% Women
Mean age: 56.3+13.2

Figure 1. Therapy flow chart during the study period.

bDMARD was 2.2 (0.45-5.26)years,
higher for RA compared to PsA.

being

Focusing on therapy at the beginning of the study,
63.9% and 42.2% of the patients were on gluco-
corticoids and NSAIDs, respectively, with differ-
ences between RA and PsA. The most frequent
drugs used as first ts/bDMARDs were TNFi in
both groups (79.5%), followed by rituximab in
RA and by Anti-IL17 in PsA. Concomitantly,
76.45% of the patients used csDMARDSs, and the
most frequent was methotrexate in both groups.

As shown in Figure 1, 327 patients received 609
courses of ts/bDMARDSs therapy during the study
period (405 TNFi, 50 RTX, 42 JAKi, 43
Anti-IL17, 33 Abatacept, 25 Anti-IL6, and 11
Anti-IL23), of which 190, 66, 37, 13, and 11
patients received one, two, three, four, and five
courses ts/bDMARDs, respectively. Of them, 126
patients (38.5%) presented 263 switches between
ts/bDMARDs over time (70 patients (37.6%)
and 142 events in RA; 56 patients (39.7%) and
121 events in PsA). Regarding inefficacy (191
events), 50 of all patients developed 77 switches
(12.6%) due to primary non-response (25 patients
and 37 events in RA; 25 patients and 40 events in
PsA).

The estimated IR due to primary non-response
was 4.25 (3.4-5.3) per 100 patients-year (Table
2). It was quite similar between RA and PsA and
among different patient ages. However, it seemed
to be lower in men compared to females and in
those with negative RF. The calendar time effect
seems to be important as well, it was quite low in

609 courses of ts/bDMARDs

Abatacept=31
Rituximab=50

Anti-IL6=25
=28

Switch between
ts/bDMARDs
(126 patients; 263 events)

Primary inefficacy
(50 patients; 77 events)

—
56 patients;

Subsequent treatment
failure

(50 patients; 42 events)

- 121 events - [ 25jpatients
Inefficacy: 103 events 40 events

] u [ 24 everts ]

|

.

25 patients
— 142 events

70 patients;
[ 37 events

18 events ]

Inefficacy: 88 events
-—

the first two periods, increasing after 2018.
Regarding the ts/bDMARDs, anti-TNF was one
of the drugs with the smallest IR, together with
rituximab, JAKi, or Anti-IL6. In relation to other
therapeutic co-variables, IR was lower in those on
concomitant ¢sDMARDs or in those using
NSAIDs, but higher in those on glucocorticoids.

In those patients with primary non-response
(n=50), there were 42 subsequent ts/bDMARD
discontinuation due to lack of efficacy (18 events
in RA and 24 events in PsA patients) with an IR
of 26.38 (19.49-35.69). This IR was somewhat
higher in females compared to males, larger in
PsA compared to RA, over 60years of age, in
those that started on ts/bDMARDs after 2018, or
in those patients without concomitant csD-
MARDs (Table 3).

To evaluate differences between demographic,
clinical covariates, and the risk of subsequent fail-
ure among patients who experienced primary
non-response, we initially conducted bivariate
analyses (Table 4). These analyses revealed no
statistically significant differences between the
principal variable and swapping versus cycling,
nor other covariates. However, after adjusting for
age, gender, disease group (RA vs PsA), and the
year of ts/bDMARD initiation, cycling was asso-
ciated with an increased risk of subsequent failure
compared to swapping (HR: 2 (1.1-3.77),
p=0.03; Table 5). Gender and disease groups did
not have a significant impact on the model and
were dropped (p=0.6 and p=0.8, respectively).
The final model also highlighted the impact of the
year of prescription, with an increased risk

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab

THERAPEUTIC ADVANCES in
Musculoskeletal Disease Volume 17

Table 2. IR of switching due to primary non-response.

Variable Patient-years Events IR per 100 Cl (95%)
Primary non-response 1807.9 77 4.25 3.4-5.32
Group
RA 914.9 37 4.04 2.93-5.58
PsA 893.0 40 4.47 3.28-6.10
Gender
Male 629.5 12 1.9 1.1-3.35
Female 1178.4 65 5.5 4.32-7.03
Age, years
<40 313.8 13 414 2.4-7.13
41-50 511.2 33 4.30 2.8-6.53
51-60 483.2 17 3.5 2.2-5.65
61-70 298.2 15 5.02 30.3-8.34
=71 201.5 10 4.96 2.67-9.22

Smoking habit

Yes 398.36 20 5.02 3.23-7.78

No-former 1155.9 50 4.32 3.27-5.71
Comorbidity

Yes 1014.1 37 3.64 2.64-5.0

No 753.1 40 5.31 3.89-7.24

Cardiovascular comorbidity
Yes 937.9 27 2.87 1.97-4.19
No 829.2 50 6.02 4.56-7.95

Calendar time, years

2001-2014 1017.4 31 3.04 2.14-4.33
2015-2018 571.9 16 2.79 1.71-4.5
=2019 218.6 30 13.72 9.59-19.62
RF
Positive 648.9 24 3.69 2.47-5.18
Negative 892.2 46 5.15 3.86-6.88
ESR
<40 1470.7 b4 4.35 3.4-5.55
=40 240.4 1" 4.57 2.53-8.26
(Continued)]
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Table 2. (Continued)

Variable Patient-years Events IR per 100 Cl (95%)
Concomitant glucocorticoids
Yes 1117.2 58 5.19 4.01-6.71
No 690.7 19 2.75 1.75-4.31
Concomitant NSAIDs
Yes 921.5 29 3.14 2.18-4.52
No 886.4 48 5.41 4.1-7.18
ts/bDMARDs
Anti-TNF alpha 1408.1 51 3.6 2.75-4.76
Anti-IL17 69.6 10 14.37 7.73-26.7
Anti-I1L23 10.3 3 29.17 9.14-90.46
Anti-CD20 148.4 5 3.36 1.4-8.09
Anti-1L6 SY/AS 2 3.47 0.87-13.91
JAKi 65.4 2 3.05 0.76-12.21
Abatacept 48.6 4 8.21 3.08-21.89
Combined csDMARDs
Yes 1435.5 55 3.83 2.94-4.99
No 372.4 22 5.9 2.88-8.97

Anti-CD20, anti-CD20 monoclonal antibody; Anti-IL17, anti-interleukin17; Anti-1L23, anti-interleukin23; Anti-ILé, anti-
interleukin 6; Cl, confidence interval; csDMARDs, conventional synthetic disease-modifying anti-rheumatic drugs; ESR,
erythrocyte sedimentation rate; IR, incidence rate; JAKi, Janus kinase inhibitors; NSAIDs, non-steroidal anti-inflammatory
drugs; PsA, psoriatic arthritis; RA, rheumatoid arthritis; RF, rheumatoid factor; TNFi, TNF-alpha inhibitors; ts/bDMARDs,
targeted synthetic and biologic disease-modifying anti-rheumatic drugs.

observed in 2019 compared to earlier years. The
proportionality of this regression model was con-
firmed with a p-value of 0.7.

Discussion

This longitudinal real-world study examines pri-
mary non-response in chronic inflammatory joint
diseases, enabling a direct comparison of switch-
ing strategies. The findings support swapping as a
more effective approach than cycling after pri-
mary non-response, regardless of the ts/bDMARD
type, treatment course, or other factors. In addi-
tion, the study provides descriptive insights,
including the incidence of ts/bDMARD failures
due to primary non-response in these patients.
This study included patients with PsA and RA
treated with all available ts/bDMARDs in a single

center. Sociodemographic and clinical data were
comparable to other national PsA and RA popu-
lations studied.4?-43

It is reasonable to consider that the underlying
mechanisms for treatment failure may differ
between primary or secondary non-response. But
nonetheless, there are limited scientific publica-
tions distinguishing between them.!® In this
study, primary non-response was defined as no
improvement observed within 6 months, prompt-
ing a switch in ts/bDMARD therapy.!® To accu-
rately identify all cases of switching due to primary
non-response, and given the real-world nature of
the data, treatments lasting longer than 6 months
were individually reviewed, particularly for
patients on rituximab and infliximab. Considering
these factors, it is essential to account not only for
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Table 3. Incidence rate of subsequent ts/bDMARD discontinuation due to lack of efficacy in patients with
primary non-response (n=>50].

Variable Patient-years Events IR per 100 Cl (95%)
IR of subsequent ts/bDMARD 159.2 42 26.38 19.49-35.69
discontinuation due to lack of efficacy
Group
RA 93.9 18 19.2 12.1-30.4
PsA 65.3 24 36.7 24.6-54.8
Gender
Male 28.61 7 24.4 11.6-51.3
Female 130.59 35 26.8 19.24-37.32
Age, years
<40 17.4 6 34.5 15.4-76.4
41-50 64.2 17 26.5 16.4-42.6
51-60 23.7 7 29.5 14.1-61.9
61-70 13.1 9 52.5 27.3-100.9
=71 36.8 3 8.1 2.6-25.26

Smoking habit

Yes 42.32 13 30.7 17.8-52.9

No-former 89.05 27 30.3 20.79-44.21
Comorbidity

Yes 91.9 18 19.6 12.3-31.1

No 67.3 24 35.7 23.9-53.2

Calendar time, years

2001-2014 86.3 18 20.8 13.1-33.1
2015-2018 48.8 9 18.44 9.6-35.4
=2019 241 15 62.3 37.5-103.4

RF
Positive 75.8 12 15.8 8.9-27.8
Negative 73.2 27 36.8 25.3-53.7

ESR
<40 143.9 37 25.7 18.6-35.5
=40 15.3 5 32.7 13.6-78.6

(Continued)]
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Table 3. (Continued)

Variable Patient-years Events IR per 100 Cl (95%)
Concomitant glucocorticoids
Yes 132.1 34 25.7 18.38-36.01
No 27.1 8 29.5 14.7-59.1
Concomitant NSAIDs
Yes 71.5 19 26.2 16.9-41.6
No 87.7 23 26.2 17.4-39.5
Subsequent ts/bDMARDs
Same family (within class) 76.6 20 26.1 16.8-40.5
Different family (between class) 82.6 22 26.6 17.5-40.4
Combined csDMARDs
Yes 134.5 32 24.7 13.52-39.8
No 23.7 10 42.2 22.7-78.49

Cl, confidence interval; csDMARDs, conventional synthetic disease-modifying anti-rheumatic drugs; ESR, erythrocyte
sedimentation rate; NSAIDs, non-steroidal anti-inflammatory drugs; PsA, psoriatic arthritis; RA, rheumatoid arthritis; ts/
bDMARDs, targeted synthetic and biologic disease-modifying anti-rheumatic drugs.

the 6-month cutoff but also for the specific type of
b/tsDMARD and the context from which the
data were derived.

In accordance with previously published results,!410
around 40% of our patients required switching
between ts/bDMARDSs. This percentage was simi-
lar between RA and PsA. As in other studies, the
main reason for switching was drug inefficacy,
being somewhat less marked in RA compared to
PsA, at the expense of more adverse events in RA,
maybe because of sex or age differences, more
comorbidities rather than the disease per se.

In relation to the total number of switches due to
inefficacy, 40% were due to primary non-
response, with an estimated IR of 4.25 per
100 patient-years, similar between disease groups
or age, but higher in females, and differed between
ts/bDMARDs. The role of sex has been reported
previously in both diseases and other rheumatic
diseases.*»%> In this sense, physiological differ-
ences, but also differences in subjective assess-
ment of patient-reported outcomes, could
influence the response to pharmacotherapy in
men and women.*%%7 Regarding the ts/

bDMARDs, in other studies, the efficacy shown
was similar between drugs,??-4%:4° but in our study,
TNFi together with rituximab, JAKi, or Anti-IL.6
had the lowest incidence of primary failure.
However, the data are crude and linked to bias. It
must be taken into consideration that this study
has included patients with ts/bDMARD since
2007 when there were fewer therapeutic alterna-
tives, conditioning the small patients-year in those
more recent ts/bDMARDs, unable to provide
robustness to these results.

In our study, the trend to switch between differ-
ent mechanisms of action became notably more
pronounced in 2018. This difference is shown in
the crude incidences of primary non-response
and subsequent failures, and it has been con-
firmed in the multivariate analysis. This change
is also found in other publications?750 and
can be attributed to the increased availability
of treatment options and the full implementa-
tion of a Treat-to-Target approach in clinical
practice.

Interestingly, in those patients with primary
non-response, their subsequent failures due to
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Table 4. Bivariate analysis: risk of subsequent failure in patients who have experienced primary non-

response.

Variable HR ClI (95%) p
Gender, female 1.04 0.51-2.12 0.9
Age at first ts/bDMARDs, years 0.86 0.67-1.1 0.23
PsA vs RA 1.59 0.83-3.02 0.154
Smoker 1.03 0.6-1.77 0.9
Calendar time, years

2001-2014 1 - -

2015-2018 0.8 0.43-1.49 0.49

=2019 1.9 0.88-4.34 0.126
Comorbidity 0.6 0.31-1.12 0.11
ERS >40 1.46 0.42-5.1 0.5
Concomitant glucocorticoids 0.88 0.41-1.87 0.7
Concomitant NSAIDs 1.18 0.66-2.15 0.56
Subsequent ts/bDMARDSs: cycling vs swapping 1.15 0.63-2.1 0.6
Combined csDMARDs 0.84 0.5-1.3 0.3

Cl, confidence interval; csDMARDs, conventional synthetic disease-modifying anti-rheumatic drugs; HR, hazard ratio;
NSAIDs, non-steroidal anti-inflammatory drugs; PsA, psoriatic arthritis; RA, rheumatoid arthritis; ts/bDMARDs, targeted
synthetic and biologic disease-modifying anti-rheumatic drugs.

Table 5. Multivariate analysis: risk of subsequent failure in patients who have experienced primary non-

response.
Variable HR Cl (95%) p
Age at 1st ts/bDMARDs, =60 0.48 0.19-1.19 0.1
Calendar time, years, =2019 2.81 1.19-6.63 0.0
Subsequent ts/bDMARDSs: cycling vs swapping 2.01 1.07-3.77 0.03
Combined csDMARDs 0.72 0.45-1.14 0.16

Cl, confidence interval; HR, hazard ratio; ts/bDMARDSs, targeted synthetic and biologic disease-modifying anti-rheumatic

drugs.

lack of inefficacy increased by sixfold reflecting
the challenges in managing treatment failures in
chronic inflammatory arthritis.!%5! Although the
incidence of lack of inefficacy was higher in the
PsA group compared to RA, in those with high
ESR, or in those without concomitant csD-
MARDs, after adjustment in the multivariate
analysis none of these variables achieved statisti-
cal significance.

The IR was quite similar between switching
within and between classes; nevertheless, after the
adjustment in the multivariate analysis, the
cycling strategy increased independently the risk
of subsequent failure compared to the swapping
strategy. There has been scientific literature in
RA1416,22,23,26,29 gnd PsA27 with controversial
results. In more recent observational studies, data
supporting the evidence of swapping strategy are
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increasing, and just two observational studies did
not find differences in both strategies.?3:2° This
fact is also demonstrated in two head-to-head
clinical trials.35:36

Bearing in mind our results, prolonged treat-
ment with the same mechanism of action might
not be recommended for primary non-respond-
ers. It might be associated with disease progres-
sion, clinical complications, and a reduced
quality of life. In addition, it may incur unneces-
sary costs and expose patients to potentially
harmful side effects or the development of block-
ing auto-antibodies.32

Nowadays, switching between ts/bDMARDs and
mainly TNFi due to primary non-response, albeit
controversial, still occurs because of confidence
and experience with these drugs. In addition, it is
not yet clearly established in the guidelines,11:12
although the trend seems to be downward.
Besides, it cannot be forgotten that certain indi-
vidual characteristics of the patients such as their
preferences, their comorbidities, and/or extra-
articular manifestations.!1:14:52

It is important to note that all TNFi target the
same molecular and inflammatory pathways;
thus, it is not surprising that most patients who
are primary non-responders to their initial TNFi
fail to achieve their treatment targets when cycled
through alternative TNFi. The same reasoning
may apply to other families such as Anti-ILL17 or
Anti-IL6. On the other hand, available JAKi dif-
fer in terms of affinity for the receptor-associated
tyrosine kinases of the JAK family. Maybe in the
case of JAKI|, cycling to other JAKi after primary
failure could be considered an alternative as
shown in a recent study by Pombo-Suarez et al.2%
however, our study was not able to differentiate
by types of JAKi due to the small number of
courses. Even so, this group was too small to
influence the overall result of this study.

The main limitations of this study are those that
affect any retrospective observational study. On
one hand, prescription bias cannot be completely
ruled out. On the other, there was missing data;
however, those included in the analysis have less
than 10% missing data. Besides, given the
extended follow-up, clinical practice has changed
over time as more therapeutic options have
become available. This reflects the small sample
of the most recent ts/bDMARDSs but also has

conditioned different therapeutic management,
prevailing the switch between TNFi mostly in the
first years of the study. To alleviate this imbal-
ance, we have included the calendar time variable
in the analysis. Third, we did not report direct
parameters of disease activity, but we used ESR
as a subrogate variable. Finally, the number of
patients and patient-years for the final model is
somewhat modest, which might reduce the
strength of the analysis. With this in mind, we still
consider that these results add to the current
knowledge on the real-world management of
patients with chronic inflammatory arthritis.

The main strength of this study lies in its longitu-
dinal design with a median follow-up of 5years
and a maximum follow-up of 16years; the inclu-
sion of a broad non-selected real-world patient
spectrum and a wide variety of treatment options.
Moreover, all the data were available for analysis,
allowing adjustment for confounders to elude
possible bias.

In summary, this study provides valuable data on
the course of treatment of patients with PsA and
RA, as well as on the switch pattern of ts/
bDMARDs in the long term. This study can
directly compare swapping versus cycling of ts/
bDMARDs. We consider that our results add to
current knowledge on the real-world manage-
ment of chronic inflammatory arthritis including
the treatment decision-making of these complex
patients.

Conclusion

In our study, the primary non-response to ts/
bDMARDSs had an IR of 4.25 (3.4-5.3), being
quite similar between RA and PsA, higher in
women, and in those that started ts/bDMARDs
after 2018. In those with primary non-response,
there were 42 subsequent treatment failures with
an IR 0f 26.38 (19.49-35.69). Cycling increases
the risk of subsequent failure. This study pro-
vides support to consider swapping a better
alternative rather than cycling after primary
non-response.
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