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Secukinumab retention rate is greater
in patients with psoriatic arthritis presenting
with axial involvement

G. Adami, L. Idolazzi, C. Benini, E. Fracassi, A. Carletto, O. Viapiana,
D. Gatti, M. Rossini, A. Fassio
Rheumatology Unit, University of Verona, Italy

SUMMARY
Psoriatic arthritis (PsA) is an inflammatory disease characterized by peripheral and axial involvement. Biological
disease-modifying antirheumatic drugs ((DMARDs) are the mainstream treatment for PsA and bDMARD:s re-
tention rate is a proxy for the drug’s overall effectiveness. However, it is unclear whether IL-17 inhibitors can
have a higher retention rate than tumor necrosis factor (TNF) inhibitors, in particular in axial or peripheral PsA.
A real-life observational study was conducted on bDMARD naive PsA patients initiating TNF inhibitors or
secukinumab. Time-to-switch analysis was carried out with Kaplan-Meyer curves (log-rank test) truncated at 3
years (1095 days). Sub-analyses of Kaplan-Meyer curves between patients presenting with prevalent peripheral
PsA or prevalent axial PsA were also conducted. Cox regression models were employed to describe predictors
of treatment switch/swap.
Data on 269 patients with PsA naive to bDMARD starting either TNF inhibitors (n=220) or secukinumab (n=48)
were retrieved. The overall treatment retention at 1 and 2 years was similar for secukinumab and TNF inhibitors
(log-rank test p NS). We found a trend towards significance in the Kaplan-Meyer at 3 years in favor of secuki-
numab (log-rank test p 0.081). Predominant axial disease was significantly associated with a higher chance of
drug survival in secukinumab users (adjusted hazard ratio 0.15, 95% confidence interval = 0.04-0.54) but not in
TNF inhibitor users.
In this real-life, single-center, study on bDMARD naive PsA patients, axial involvement was associated with
longer survival of secukinumab but not of TNF inhibitors. Drug retention of secukinumab and TNF inhibitors
were similar in predominantly peripheral PsA.

Key words: Secukinumab, psoriatic arthritis, retention rate, tumor necrosis factor inhibitors, axial psoriatic
arthritis, spondylarthritis.
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selectively binds and neutralizes IL-17A.
While in 2015, the European league against
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soriatic arthritis (PsA) is a chronic, sys-

temic inflammatory disease (1). Bio-
logic therapies are recommended for the
treatment of PSA in patients who respond
inadequately to first-line treatment with
non-steroidal anti-inflammatory drugs and/
or conventional synthetic disease-modify-
ing antirheumatic drugs (csDMARDs) (1).
Proinflammatory cytokine IL.-17A mediates
multiple biological functions in PsA, result-
ing in joint and entheseal inflammation and
structural damage. Increased levels of IL-
17-producing cells have been correlated
with measures of disease activity, structural
damage, and bone loss (2). Secukinumab

rheumatism stated that it was usual practice
to start a tumor necrosis factor inhibitor
(TNFi) in comparison with other biological
disease-modifying antirheumatic drugs
(bDMARD:s), the last update of these rec-
ommendations did not distinguish anymore
between TNFi, IL-12/23 inhibitors (IL-
12/23i), and IL-17 inhibitors (1). Albeit
many clinical trials and real-life studies
have been published on the use of TNF in-
hibitors, few works have been published on
IL-17 inhibitors, and the majority were ran-
domized clinical trials (3).

The retention rate of a biological drug (per-
centage of patients remaining on treatment
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over time) provides an index of a drug’s
overall effectiveness. The main objective of
the present study is to compare the real-life
retention rate of secukinumab vs TNF in-
hibitors in bDMARD naive axial and pe-
ripheral PsA.

Data collection

We retrospectively analyzed prospectively
collected data of patients with PsA starting
bDMARD:s at the outpatient service of the
Rheumatology Unit of the University of Ve-
rona from January 2016 through January
2020. Patients were seen every 3-4 months
as per clinical practice. Inclusion criteria
were: 1) patients with PsA according to the
classification criteria for psoriatic arthritis;
ii) age 218 years; iii) starting treatment with
either secukinumab 150 mg or TNF inhibi-
tors. Patients on secukinumab received a
subcutaneous injection (150 mg) at weeks
0, 1, 2, 3, 4, and every 4 weeks thereafter
following the manufacturer’s instructions.
Patients on TNF inhibitors received treat-
ment according to the manufacturer’s in-
structions at full dosage. The following
clinical, radiological, and demographic pa-
rameters were collected: gender, age,
weight, height, PSA characteristics at base-
line (prevalent peripheral disease vs preva-
lent axial disease), disease activity in psori-
atic arthritis (DAPSA) score, C-reactive
protein serum concentrations, conventional
radiographies of hands, feet and target
joints of arthritis, magnetic resonance im-
aging (MRI) of lumbar spine and sacroiliac
joints in patients with suspected axial dis-
ease, disease duration, systemic treatment
with conventional and biological therapies
including methotrexate, cyclosporine, leflu-
nomide, infliximab, etanercept, adalimum-
ab, golimumab, certolizumab pegol, and
secukinumab. The disease subset at base-
line (prevalent peripheral disease vs preva-
lent axial disease) was defined as follows.
Axial disease: the presence of (i) inflamma-
tory back pain for at least 6 weeks and (ii)
bone marrow edema on MRI T2 weighted
or short tau inversion recovery images on
sacroiliac joints (at least 2 consecutive slic-
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es at the subchondral bone) or lumbar spine
(at least 3 inflammatory lesions of the ante-
rior and/or posterior corners).

Statistical analyses

Group comparisons were performed using a
Student’s t-test and Mann—Whitney U test
(for normally and non-normally distributed
continuous variables, respectively). The
time-to-event analysis was performed with
Kaplan-Meyer curves (log-rank test) trun-
cated at 3 years (1095 days). We conducted
sub-analyses of Kaplan-Meyer curves be-
tween patients with prevalent peripheral
disease or prevalent axial disease. Patients
were censored if the switch was due to ad-
verse events or at the study end (3 years) or
earlier if the follow-up was shorter. We also
employed Cox regression models to de-
scribe predictors of treatment switch/swap.
The variable included in the model were:
age (continuous), gender (male vs female),
body mass index (continuous), disease du-
ration (continuous), concomitant treatment
with cDMARDs (absent vs present), preva-
lent pattern (prevalent peripheral disease vs
prevalent axial disease), erosive disease
(deemed by an expert rheumatologist at
baseline on plain X-ray of hands, feet and
target joints), DAPSA score at baseline
(continuous). Differences were considered
significant at p<0.05.

All statistical analyses were performed using
SPSS Version 26 (SPSS, Inc., Chicago, IL,
USA) and GraphPad Prism 9.3.1 (GraphPad
Software, San Diego, CA, USA).

The study was conducted according to the
protocol BIOREVE 534CESC approved by
the University of Verona local Ethic Com-
mittee, in accordance with the 1964 Hel-
sinki Declaration and its later amendments.

Baseline characteristics

A total of 305 patients with PsA starting
bDMARDs were identified. Data on 269
patients with PsA naive to bDMARD start-
ing either TNF inhibitors (n=220) or secuki-
numab (n=48) were retrieved. Descriptive
characteristics of the study population,
stratified by treatment and prevalent pattern
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Table | - Baseline characteristics of the cohort stratified by prevalent presenting patterns (axial or peripheral disease) and treatment
(secukinumab or tumor necrosis factor inhibitors).

Secukinumab (n=48) Tumor necrosis factor inhibitors (n=220)
Peripheral Axial predominant Peripheral Axial predominant

predominant (n=28) (n=20) predominant (n=132) (n=88)
Age, years (+SD) 53.0 (10.5) 56.0 (12.1) 55.9 (11.8)* 52.5 (12.5)*
Sex, female (%) 15 (53.6) 10 (50.0) 65 (49.2) 53 (60.2)
Weight, kg (+SD) 72.5(15.2) 70.6 (17.9) 73.6 (14.2) 72.7 (13.9)
Height, cm (+SD) 165 (16) 167 (18) 168 (13) 164 (14)
Disease duration, years (IQR) 4(1-9) 3(1-6) 5(1-9) 5 (2-8)
Treatment with cDMARD, n. (%) 5(17.9) 0 (0 10(7.6) 3(3.4)
DAPSA score at baseline, n. (IQR) 31.7 (21.0-39.8) 24.5 (15.8-30.0) 22.2 (7.1-34.5) 17.9(7.1-23.1)
Extra-articular disease, n. (%) 0 (0y* 5 (25.0)* 13 (9.8)* 17 (19.9)*
Erosive disease, n. (%) 21(75.0) 12 (60.0) 62 (47.0) 19 (21.6)*

SD, standard deviation; IQR, interquartile range; cDMARD, conventional disease-modifying anti-rheumatic drug; DAPSA, disease activity in psoriatic arthritis. *p<0.05.

at baseline are given in Table I. We did not
find any significant difference between
secukinumab users and TNF inhibitors us-
ers as regards baseline characteristics.

Among TNF users, 71 were treated with
adalimumab 40 mg every 2 weeks (68 adal-
imumab biosimilar and 3 originator), 74
were treated with etanercept 50 mg every
week (70 etanercept biosimilar and 4 origi-
nator), 50 were treated with golimumab 50
mg every 4 weeks, 14 were treated with cer-
tolizumab pegol 200 mg every 2 weeks and
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Figure 1 - Kaplan-Meyer curves for drug retention at 3 years for secukinumab
and tumor necrosis factor inhibitors as first-line of treatment. TNF, tumor ne-

crosis factor.
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11 were treated with infliximab 5 mg/kg
every 8 weeks (11 infliximab biosimilar).

Treatment retention

The overall drug retention at 1 and 2 years
was similar for secukinumab and TNF in-
hibitors (log-rank test p = NS). We found a
trend towards significance in the Kaplan-
Meyer curve at 3 years (log-rank test p =
0.081). In Figure 1 the Kaplan-Meyer curves
for secukinumab and TNF inhibitors at 3
years of follow-up are depicted. Figure 2
shows the Kaplan-Meyer curves stratified
by the prevalent pattern at baseline (axial
disease vs peripheral disease). We found
that patients with prevalent axial disease
treated with secukinumab had greater drug
retention compared to patients treated with
TNF inhibitors (either with prevalent axial
disease or prevalent peripheral disease) and
to patients starting secukinumab with prev-
alent peripheral disease (log-rank test p =
0.02).

In the Cox regression model, the baseline
DAPSA score was the only significant pre-
dictor of discontinuation at 3 years ( 0.020
SE 0.001, p = 0.02). We did not find any
significant difference between secukinum-
ab and TNF inhibitors. In sub-groups analy-
sis stratified by starting treatment, we found
that axial disease was significantly associ-
ated with longer secukinumab retention
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Figure 2
Kaplan-Meyer curves

stratified by prevalent
pattern at baseline.
TNF, tumor necrosis
factor.
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Table Il - Cox regression model for the prediction of switch/swap in patients initiating secukinumab.

Covariates aHR (95% Cl) p value
Gender (female) 0.69 (0.28 to 1.69) 0.414
Age 0.99 (0.95 to 1.03) 0.754
BMI 1.2 (0.89 t0 1.31) 0.330
Disease duration 0.98 (0.89 t0 1.07) 0.639
Axial disease 0.15(0.04 to 0.54) 0.004
DAPSA at baseline 0.98 (0.95 to 1.01) 0.375
Treatment with cDMARDs 0.53 (0.13 t0 2.16) 0.374
Erosive disease at baseline 0.54 (0.17 to 1.67) 0.285

aHr, adjusted hazard ratio; Cl, confidence interval; BMI, body mass index; DAPSA, disease activity in psoriatic arthritis; cDMARDs,

conventional disease-modifying.nti-rheumatic drug.

(adjusted hazard ratio 0.15, 95% confidence
interval 0.04-0.54). The Cox regression
model for the prediction of switch/swap in
secukinumab users is presented in Table II.

H DISCUSSION
AND CONCLUSIONS

Herein we conducted a real-life observa-
tional study on patients with PsA initiating
secukinumab or TNF inhibitors as first-line
bDMARD. Overall, we did not observe any
significant difference in terms of retention
rate between the two drugs. However, we
found that patients with prevalent axial PsA
treated with secukinumab had higher drug
retention compared to patients with periph-
eral PsA treated with either TNF inhibitors
or secukinumab. Axial involvement was a

significant and independent predictor of a
longer retention rate in bDMARD naive pa-
tients starting secukinumab.

To the best of our knowledge, no other stud-
ies have been conducted with this aim.
Nonetheless, consistent with our finding,
secukinumab was shown to outperform
TNF inhibitors in real-life studies on bD-
MARD naive patients with ankylosing
spondylitis in terms of both effectiveness
and radiographic response (3-9).

A possible explanation for such a finding
might reside in the peculiar metabolic sig-
nature of PSA with axial involvement (10).
Patients with axial involvement have sig-
nificantly lower levels of circulating Dkk1
(11-13), a Wnt inhibitor that has been in-
versely associated with the radiographic
progression of PsA (11). Interestingly, IL-
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17 blockade had been shown to determine a
quick increase in Dkk1 serum levels where-
as TNF inhibitors reduced Dkk1 levels in
the short term (14-16). This difference
might indeed explain the greater efficacy of
IL-17 inhibitors on radiological progres-
sion at the axial skeleton. Ramonda et al.
reported that gender, body mass index, and
dosage of secukinumab were factors associ-
ated with a higher chance of discontinua-
tion at 24 months (17). However, these au-
thors did not include axial involvement in
the Cox regression analysis, making com-
parisons with our study unfeasible. Never-
theless, the treatment retention rate for
secukinumab was comparable at 24 months.
Interestingly, both Ramonda et al. and
Alonso et al. found that male gender was
protective against treatment discontinuation
(17, 18). Of note, it is well known that male
sex confers a greater risk of axial involve-
ment in PsA (19). The female sex may con-
stitute a predisposing risk factor for discon-
tinuation and therapeutic switches. Female
PsA patients more frequently present a pol-
yarticular and entheseal pattern, often com-
pounded by fibromyalgia, which amplifies
the perception of pain and fatigue (20, 21).
Our study should be interpreted considering
its strengths and limitations. The greatest
strength of the study was the long-term
follow-up and the selection of bDMARDs
naive patients. In addition, we included in
the analysis only patients with treatment
discontinuation due to primary or second-
ary inefficacy, excluding all subjects that
withdrew the drug for adverse events. We
had access to radiological data to determine
the erosive status and/or axial involvement
at baseline. However, given the real-life,
not-randomized, observational nature of the
study, we cannot rule out some sort of chan-
neling bias. Indeed, rheumatologists might
have been more inclined to prescribe
secukinumab in patients with axial PsA.
Nonetheless, the proportion of patients with
axial PsA that initiated secukinumab was
not significantly different from those who
initiated TNF inhibitors. In addition, we did
not have access to several clinical charac-
teristics that might have impacted the drug’s
retention rate in favor of one mechanism of

action. For example, we did not have access
to comorbidities (or proxy for comorbidity
status such as the Charlson comorbidity in-
dex) and psoriasis severity score. The latter
has been indeed found to be associated with
greater survival of secukinumab (22). How-
ever, none of the patients was treated with
secukinumab 300 mg, possibly reflecting a
population with only mild psoriasis.

In conclusion, we found similar drug reten-
tion for secukinumab and TNF inhibitors in
PsA. However, the secukinumab retention
rate was higher in patients with prevalent
axial PsA. From our results, we might sug-
gest that PsA patients with axial involve-
ment might benefit more from starting
secukinumab as compared to TNF inhibi-
tors.
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