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Abstract
Objective  The increase in biological disease-modifying antirheumatic drugs for psoriatic arthritis (PsA) made 
it possible to consider different mechanisms of action (MoA) after the failure of the first advanced-line therapy. 
However, there is still a lack of real-world evidence comparing the cycling (re-administration of a similar MoA) and the 
swap strategy. This retrospective observational study aims to evaluate the retention rate, as a proxy for effectiveness, 
of second-line therapeutic options after the failure of a TNF inhibitor (TNFi) by comparing cycling versus swap 
strategies.

Methods  PsA patients who failed the first-line TNFi and subsequently received either a TNFi or IL-17i were 
retrospectively selected from 25 centers. We collected demographic and disease-related data (disease duration, 
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Background
In the last decade, the pharmacological treatment options 
for psoriatic arthritis (PsA) have dramatically increased 
[1]. The availability of new biological disease-modifying 
antirheumatic drugs (bDMARDs) with different mecha-
nisms of action (MoA) presents the rheumatologist 
with a choice between sequential (re-administration of 
a similar MoA) or swap (switching to a different MoA) 
strategies after the failure of a bDMARD [2]. The poten-
tial advantages of these strategies have not been widely 
explored in clinical practice and remain an unmet need 
[3, 4], even according to the European Alliance of Asso-
ciations for Rheumatology (EULAR) guidelines [5].

TNF inhibitors (TNFis), the first class of bDMARDs 
effective in PsA, are still widely used, especially their bio-
similars. Both guidelines and stakeholders recommend 
considering them as the first-line treatment after con-
ventional synthetic DMARD (csDMARD) failure [5–7]. 
Since 2016, the availability of interleukin-17 inhibitor 
(IL-17i) has provided an alternative MoA that is not infe-
rior to TNFi in clinical practice [8, 9]. However, after the 
eventual failure of the first-line TNFi, it remains unclear 
which treatment offers the highest effectiveness between 
the two aforementioned classes.

Some attempts have been made to fill this gap. Ret-
rospective observational studies have suggested that 
a change in MoA could be beneficial [2, 10]. Moreover, 
some sequences are likely better than others. For exam-
ple, in a monocentric cohort, Sandri et al. showed that 
switching from TNFi to IL-17i resulted in a better reten-
tion rate than cycling TNFi [11]. However, these observa-
tions refer to patients in different treatment lines and do 
not take into account all previous bDMARDs. In fact, for 
those who have already failed two or three TNFis, using 
yet another bDMARD with the same MoA could be unfa-
vorable [12]. There are some analyses of insurance claims 
regarding the best bDMARD choice between cycling 
(from TNFi to TNFi) versus swapping (from TNFi to IL-
17i) strategies in second-line PsA patients [10]. However, 

their findings cannot be easily applied to clinical practice. 
Observation from a real-world cohort of PsA patients 
who failed the first-line bDMARD and switched to 
another with the same or different MoA could provide 
new insights into the strategy with the greatest likelihood 
of treatment effectiveness (i.e., retention rate).

The main aim of this retrospective real-life study is to 
compare the retention rate, intended as a proxy for effec-
tiveness [13], of TNFi versus IL-17i after the failure of the 
first TNFi in PsA patients. Secondary objectives involve 
detecting the most relevant factors related to treatment 
persistence and the causes of failure.

Patients and methods
This retrospective observational study derives from the 
BIologics Retention Rate Assessment (BIRRA) project. 
The local Ethics Committees (the main one being the 
Comitato Etico dell’Area Vasta Emilia Nord, protocol 
code 34713) approved the study, which follows the Decla-
ration of Helsinki principles.

Patients
Secukinumab, the first IL-17 inhibitor available in Italy, 
was introduced in January 2016. Accordingly, all con-
secutive PsA patients from January 2016 to March 2024 
at 25 Italian rheumatology referral centers were ret-
rospectively screened. Inclusion criteria were: (a) PsA 
diagnosis according to the ClASsification criteria for Pso-
riatic ARthritis (CASPAR) [14], (b) failure of the first-line 
TNFi, (c) subsequent treatment with another TNFi or IL-
17i started after 31 December 2015, and (d) availability of 
data on treatment initiation and discontinuation. Patients 
who interrupted or started bDMARD treatment solely 
for reasons unrelated to joint involvement (e.g., psoriasis, 
inflammatory bowel disease, uveitis) or switched from 
bDMARD originator to its biosimilar were excluded.

The switching strategy adopted in the second-line 
bDMARD clustered the cohort into two groups: cycling 

clinical phenotype, Disease Activity in Psoriatic Arthritis score), concomitant use of conventional synthetic disease-
modifying antirheumatic drugs. Patients were categorized into cycling (second TNFi) (CG) or swapping (switch to 
IL-17i) (SG) groups. Kaplan-Meier survival curves were used to evaluate the retention rate, and a Cox regression 
analysis was performed to identify risk factors influencing treatment retention.

Results  In CG and SG there were 275 and 177 patients, respectively. Retention rate in SG was higher than in CG 
(p < 0.001). Treatment interruption predictors were cycling strategy (p < 0.001), Disease Activity in Psoriatic Arthritis 
(p = 0.013), prescription year (p = 0.016), axial (p = 0.013), mixed involvement (p = 0.001).

Conclusion  The swap strategy showed higher treatment retention than cycling in PsA patients who failed the first-
line TNFi. This finding supports the hypothesis that changing MoA may improve the chances of selecting the most 
effective PsA treatment.

Clinical trial number  Not applicable.

Keywords  Psoriatic arthritis, TNFi, IL-17i, Drug retention rate, bDMARDs, Switch, Cycling strategy, Swap strategy
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group (CG; from TNFi to another TNFi) and swap group 
(SG; from TNFi to IL-17i).

Data
All participating centers used the same standardized case 
report form and retrospectively extracted clinical data 
from medical records. Data collected included general 
characteristics (age, sex, presence of human leukocyte 
antigen (HLA) class I molecule B27), disease duration 
at the time of switching, PsA involvement (categorized 
as peripheral, axial or mixed), time interval between ini-
tiation and discontinuation of the second-line bDMARD, 
reasons for withdrawal, baseline concomitant use of csD-
MARDs, and baseline disease activity. Disease activity in 
peripheral PsA was assessed using the Disease Activity in 
Psoriatic Arthritis (DAPSA) score, while in patients with 
axial involvement, clinimetric assessments were per-
formed using the Ankylosing Spondylitis Disease Activity 
Score (ASDAS) and/or the Bath Ankylosing Spondylitis 
Disease Activity Index (BASDAI). Originators and their 
biosimilars were grouped together.

Reasons for treatment discontinuation included lack 
or loss of efficacy, adverse events, or death. Patients lost 
to follow-up or those who discontinued second-line 
bDMARDs due to dermatological reasons were censored. 
Only baseline data were collected, with no standardized 
follow-up time points. There was no minimum follow-up 
duration.

Study measures
The primary outcome was treatment retention, defined 
as the time from initiation (i.e., baseline) to the last visit 
or discontinuation of the second-line bDMARD (either 
TNFi or IL-17i). Secondary outcome measures included 
predictors of treatment discontinuation, such as base-
line disease activity, PsA phenotype (peripheral, axial, or 
mixed), and the presence of HLA-B27.

Statistical analysis
Continuous variables were reported as median value and 
interquartile range (IQR), and categorical variables as 
percentages.

The Kaplan-Meier curve and log-rank test were used 
to evaluate the retention rate of the two strategies. Cox 
analysis was conducted to verify if factors, such as age, 
sex, switch strategy, PsA phenotype, PsA disease dura-
tion, DAPSA, year of prescription and concomitant csD-
MARD treatment influenced the treatment persistence.

The Mann-Whitney and chi-squared tests assessed 
the difference between subgroups as appropriate. A 
p-value < 0.05 was considered statistically significant. Sta-
tistical analysis was performed using Jamovi ​(​​​h​t​t​p​s​:​/​/​w​w​
w​.​j​a​m​o​v​i​.​o​r​g​​​​​, v 2.3).

Results
A total of 452 PsA patients satisfied the inclusion crite-
ria. The median observation period was 13 months (IQR 
6–31), for a total of 9,905 patients/months. The main 
baseline characteristics are in Table 1.

The CG comprised 275 patients (60.8%), while the 
remaining 177 (39.2%) were in the SG. At baseline, there 
were no differences between the two groups except 
for the HLA-B27 assessment (it was investigated more 
often in SG, p < 0.01). According to baseline DAPSA, the 
majority of patients in both groups had moderate disease 
activity (Table 1). Prescriptions were not homogeneously 
distributed during the study period. In CG, half of pre-
scriptions occurred between 2018 and 2022, while in 
SG, the same number took place between 2019 and 2022 
(p = 0.002).

Treatment retention
The retention rates at 12, 36, and 60 months were 68.3%, 
39.3%, and 28.8% in the CG and 78.0%, 59.6%, and 
53.5% in the SG, respectively (Fig.  1A). This difference 
between the two study groups was statistically signifi-
cant (p = 0.00024). The gap in the retention rate curves 
emerged after 2 years and then remained stable at around 
10%.

Predictors of treatment discontinuation
The swap strategy was the only factor significantly asso-
ciated with longer treatment persistence. In contrast, 
axial or mixed involvement, higher baseline DAPSA val-
ues, and year of switch prescription were associated with 
shorter retention rates. A negative trend (although not 
significant) was found for the presence of concomitant 
csDMARDs. The hazard ratios and IQRs of all consid-
ered risk factors are reported in Fig. 1B.

Overall, the prevalence of discontinuation due to lack 
of efficacy, loss of efficacy, and adverse events were 19%, 
72%, and 9%, respectively. There was no statistically sig-
nificant difference between the two groups (18%, 75%, 
and 7% in CG vs. 21%, 66%, and 13% in SG, respectively). 
No deaths occurred.

Discussion
The retention rate assessment and the factors influenc-
ing it are considered the best tools to evaluate bDMARD 
effectiveness [13]. In fact, persistence in therapy, an obvi-
ous consequence of an acceptable clinical state (remission 
or low disease activity), entails a lower use of healthcare 
resources than when treatment fails [15, 16]. Therefore, 
identifying the most effective switch strategy is a pivotal 
issue for developing a more cost-effective approach to 
managing severe chronic arthritis.

Some head-to-head trials have demonstrated no differ-
ences in efficacy and safety between TNFi and IL-17i [8, 

https://www.jamovi.org
https://www.jamovi.org
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17]. However, these types of studies measure bDMARD 
efficacy under standardized conditions and in cohorts of 
patients with specific (and sometimes uncommon) char-
acteristics [18]. For these reasons, their findings are diffi-
cult to apply to clinical practice [18]. In addition, they did 
not specifically address the switching issue.

Insurance registries provide interesting insights into 
drug persistence. Observations focused on second-line 
bDMARDs show that the difference between cycling 
and swap may not emerge in the short term [19]. On the 
other hand, in long-term observations, changing MoA 
(both IL-17i and IL-12/23) after TNFi failure appears to 

Table 1  Baseline characteristics of PsA patients
Total cohort (n = 452, 100%) Cycling group (n = 275, 60.8%) Swap group (n = 177, 39.2%) p-value

Male: Female 167:285 96:179 71:106 Nss

Age (years), median (IQR) 55 (46–62) 55 (46–62) 55 (46–62) Nss

PsA duration (months), median (IQR) 52 (19–96) 52 (15–96) 54 (24–97) Nss

PsA involvement, n (%): Nss

  • Peripheral 280 (62%) 165 (60%) 115 (65%)

  • Axial 70 (15%) 47 (17%) 23 (13%)

  • Both 102 (23%) 63 (23%) 39 (22%)

DAPSA, median (IQR) 22.0 (15.1–28.0) 22.1 (15.1–28.0) 22.0 (15.3–28.0) Nss

BASDAI*, median (IQR) 5.7 (3.8–7.0) 5.4 (4.2–7.0) 6.0 (2.1–6.6) Nss

ASDAS**, median (IQR) 3.2 (2.5–3.8) 3.6 (2.5–4.0) 2.9 (2.3–3.6) Nss

Concomitant csDMARDs, n (%) 202 (45%) 126 (46%) 76 (43%) Nss

HLA-B27, n (%) < 0.01

  • Positive 27 (6%) 18 (7%) 9 (5%)

  • Negative 158 (35%) 81 (29%) 77 (44%)

  • Unknown 267 (59%) 176 (64%) 91 (51%)

Second-line bDMARD, n (%) -

  • Adalimumab 92 (20.0%) 92 (33.5%) –

  • Bimekizumab 1 (0.2%) – 1 (0.6%)

  • Certolizumab 42 (9.3%) 42 (15.3%) –

  • Etanercept 84 (19.0%) 84 (30.6%) –

  • Golimumab 37 (8.2%) 37 (13.4%) –

  • Infliximab ev 19 (4.2%) 19 (6.9%) –

  • Infliximab sc 1 (0.2%) 1 (0.4%) –

  • Ixekizumab 46 (10.0%) – 46 (26.0%)

  • Secukinumab 130 (29%) – 130 (73.4%)
Data missing in 92 (*) and 75 (**) patients

IQR: interquartile range; DAPSA: Disease Activity Index for Psoriatic Arthritis; ASDAS: Ankylosing Spondylitis Disease Activity Score; BASDAI: Bath Ankylosing 
Spondylitis Disease Activity Index; Nss: not statistically significant

Fig. 1  Cycling and swap strategies comparison of (A) retention rate and (B) hazard regression plot of the selected explanatory variables
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be the best strategy [10]. This difference is even more evi-
dent when short and homogeneous prescription periods 
are considered [20]. Selecting periods before the market 
introduction of IL-17i likely provides a biased advantage 
to the TNFi cycling strategy [21]. Although insurance 
claims are very informative, studies based on them have 
an intrinsic bias because they do not assess the impact of 
disease activity or ascertain why patients withdraw from 
therapy [22].

Data from real-world evidence are still not consistent. 
It is not yet entirely clear whether the line of treatment 
significantly impacts the retention rate of all drugs [23] 
or whether some bDMARDs are unaffected [24, 25]. Our 
results are opposite to those of Takami et al. In a small 
cohort enrolled between 2010 and 2020, they observed 
that cycling was the better choice [26]. They confirmed 
that the line of treatment significantly influences the 
retention rate, but they neglected the role of PsA involve-
ment and the year of prescription. Moreover, the lack of 
alternatives or a prolonged marketing period may have 
extended the persistence of TNFi [26, 27]. The year of 
prescription also affects the retention rate. In particular, 
it seems that prescriptions before 2015 were longer-last-
ing than those made afterward [28].

Some studies did not highlight differences between 
the two second-line strategies [29, 30]. In particular, the 
Portuguese registry did not highlight differences between 
the two second-line strategies in patients observed for 
2 years [29]. They reported retention rate values similar 
to those observed in our SG. However, the swap strategy 
they considered was heterogeneous because more than a 
third of the subjects received ustekinumab. Furthermore, 
they did not consider how relevant the year of prescrip-
tion was, as the period studied was very extended (from 
2008 to 2022).

The largest observational study showed a certain, but 
not statistically significant, positive trend toward the use 
of secukinumab [31]. However, the finding is difficult to 
interpret because second- and third-line patients were 
clustered together (despite using an adjustment fac-
tor), and no data on previously failed bDMARDs were 
collected.

The results of this study are consistent with a bet-
ter performance of the swap strategy (from TNFi to IL-
17i) than the cycling of TNFi. The Kaplan-Meier curves 
clearly showed a higher retention rate for the SG, and 
the multivariate analysis revealed that swapping was the 
only factor associated with longer persistence on treat-
ment. Moreover, no significant differences in safety were 
observed, making even more evident that the differences 
in retention rates between the two groups were primar-
ily due to effectiveness. Since the difference in retention 
between the two study groups emerged after 2 years, the 
advantage of swapping may not be immediately visible 

in clinical practice. In this study, higher baseline disease 
activity and axial involvement (mixed or alone) were 
associated with shorter treatment persistence. These 
results fit into an unclear context where these variables 
have appeared either as negative or positive risk factors 
[13, 26, 28, 32].

We cannot speculate on concomitant baseline csD-
MARDs because whether these drugs were continued or 
suspended after the switch was not evaluated. Moreover, 
there was no record of possible dosage changes.

In our study, the year of prescription had a significant 
impact on the retention rate. It is not easy to explain this 
finding, although the application of tight control and the 
wide range of bDMARDs available probably played a 
role. Some of the inconsistencies between our study and 
previous ones may be related to the different intervals 
of years of prescription. Moreover, the majority of the 
Authors did not consider them in their analysis [29].

In addition to the limitations inherent in multicenter 
observational studies, this study is also burdened by 
other limitations. First of all, only a limited number of 
risk factors were evaluated. In particular, we did not con-
sider smoking, body mass index, type of concomitant 
csDMARDs, or which TNFi failed in the first line. The 
reason for the failure of the first TNFi was also not taken 
into account, although there are convincing observations 
that it does not influence the persistence [28]. Lastly, the 
characteristics of the general pool of screened patients 
were not analyzed.

The SG retention rate may have been increased by the 
rheumatologists’ lower propensity to return to a class 
of DMARDs (i.e., TNFi) that the patient had previously 
failed. However, this is likely only until 2018, when the 
available alternatives increased significantly.

Phenotypes were approximated as peripheral or axial 
(mixed if both were present). This simplification may 
have led to an impoverishment of the analysis. In addi-
tion, the definition of axial involvement in PsA was far 
from standardized. In fact, we did not verify whether it 
was based on the rheumatologist’s opinion or validated 
criteria (e.g., Assessment of Spondyloarthritis Interna-
tional Society criteria). However, the potential confound-
ing effect was very limited, as the prevalence of axial 
or mixed involvement was almost the same in the two 
groups. To minimize this bias, we took into consideration 
the presence of HLA-B27. The prevalence of patients 
tested for HLA-B27 was comparable to the overall preva-
lence of subjects with axial and mixed involvement (i.e., 
in the total cohort, 41% vs. 38%). Therefore, it seems rea-
sonable to assume that clinicians made efforts to achieve 
an accurate diagnosis of axial involvement.

The assessment tool for disease activity was the 
DAPSA, which does not directly score axial or mixed 
involvement. For this reason, we considered both 
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BASDAI and ASDAS, but it was not possible to include 
them in the Cox analysis. Moreover, we did not evaluate 
the presence of certain conditions, such as spine osteoar-
thritis or fibromyalgia. Although these comorbidities are 
not related to PsA itself, it is well known that they can 
affect treatment persistence, patients’ quality of life, clini-
metric measures, and the classification of involvement 
[33].

As our cohort was recruited exclusively from rheuma-
tology centers, patient selection was inherently guided 
by articular rather than cutaneous disease activity. This 
likely explains why all participants received a TNFi as 
first-line therapy, with no patients starting an IL-17i, 
as recommended by international guidelines for those 
with predominant moderate-to-severe psoriasis. Conse-
quently, we cannot exclude a potential bias related to the 
lack of systematically collected data on psoriasis severity 
(e.g., PASI scores), which represents an additional limi-
tation of our study. Thus, potential source of confound-
ing by indication is the presence of severe psoriasis, 
which may have guided the rheumatologist’s decision 
toward an IL-17i in the second line, despite the lack of 
systematically collected PASI scores or other standard-
ized measures of skin disease activity in our cohort. In 
addition, the reason for the failure of the first TNFi was 
also not taken into account. Although there are convinc-
ing observations that it does not influence the persistence 
[28], it cannot be ruled out that the reason for treat-
ment failure influenced the choice of the mechanism of 
action utilized in the second line, thereby introducing a 
baseline selection bias. The large number of participat-
ing centers represents both a strength and a weakness. 
While it allows for a broad national overview comparable 
to registry data, it also entails potential heterogeneity 
in the strategies employed to prolong treatment before 
switching. Although we believe this effect is randomly 
distributed across centers and partly mitigated by adher-
ence to national and international guidelines, it cannot 
be entirely excluded. In addition, the representativeness 
of the cohort has minor limitations. As this was not a 
prevalence or registry study, the total number of eligible 
patients across all centers remains unknown, includ-
ing those who may have pursued alternative treatments. 
Thus, although multi-center involvement enhances diver-
sity, the initial population size from which the study 
cohort was drawn remains undefined.

Finally, we did not investigate whether changing MoA 
from IL-17i to TNFi is equally effective. Since the results 
cannot be applied to other types of swaps or cycling (e.g., 
between IL-17i or IL-23i), it still remains unclear which 
strategy is superior. However, this is the first step toward 
the most rational use of bDMARDs in PsA.

Conclusion
Our findings support the notion that in PsA patients who 
have failed a TNFi, choosing an IL-17i in second-line 
can be more effective than a TNFi in terms of treatment 
retention. However, these results specifically apply to the 
TNFi/IL-17i sequence and should not be interpreted as 
evidence of improved outcomes across all PsA domains, 
which were not systematically assessed in this study.Thus, 
this study strengthens the hypothesis that a swap strategy 
offers PsA patients a better chance of achieving satisfy-
ing, long-lasting disease control.
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