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ABSTRACT
Background: Secukinumab (SEC) is effective for ankylosing spondylitis (AS) and psoriatic arthritis (PsA)
in randomized trials, but real-life data are lacking.
Research design and methods: Real-life, prospective observational study on 169 consecutive out-
patients at baseline (T0) and at 6 (T6) and 12 months (T12) after starting SEC (39 AS, 23%; 130 PsA, 77%).
Results: Significant improvement was seen at T6 and T12 for all clinical variables, including TJC, SJC,
ESR, CRP, DAPSA, ASDAS-CRP, and BASDAI, as well as in patient-reported outcomes like VAS-pain. By
multivariable regression analysis, in AS patients high BASDAI at T0 correlated with diagnostic delay
(R2 = 0.4; p = 0.009) and peripheral joint involvement (R2 = 0.4; p = 0.04). During follow-up, reduction of
BASDAI positively correlated with high ESR (R2 = 0.65; p = 0.04). ASDAS-CRP at T0 positively correlated
with high ESR (R2 = 0.34; p = 0.004). Reduction of ASDAS-CRP from T0 to T6 correlated with current
smoking status (R2 = 0.42; p = 0.003). In PsA patients, reduction of DAPSA score from T0 to T12 is
negatively correlated with the presence of metabolic syndrome (R2 = 0.41; p = 0.0025). SEC was well
tolerated; 10 patients discontinued treatment for non-severe adverse events.
Conclusions: Secukinumab is effective and safe in patients with AS and PsA in a real-life setting.
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1. Introduction

Spondyloarthritis (SpA) is a group of disorders with manifesta-
tions of both inflammation and structural damage and which
share a common genetic background, similar pathogenetic
mechanisms, and clinical picture [1]. Among these patholo-
gies, ankylosing spondylitis (AS) is a chronic immune-
mediated rheumatic disease characterized by inflammation
and formation of new bone, predominantly in the axial skele-
ton [2], while psoriatic arthritis (PsA) is defined as a chronic
inflammatory arthropathy that is typically associated with
psoriasis (PsO) [3]. In both former conditions, joint manifesta-
tions include oligo- or polyarthritis, dactylitis, enthesitis, and
axial involvement [4].

Although the introduction of TNF inhibitors (TNF-i) around
two decades ago has dramatically changed the management
of AS and PsA, several unmet needs still remain. Some patients
do not respond to these agents or may experience
a secondary loss of response following an initial benefit.
Moreover, patients may be affected by extraarticular

involvement or comorbidities that may recommend against
the use of TNF-i [5]. Switching to another TNF-i is often con-
sidered as a valid option, even if side effects may lead to
treatment discontinuation [6]. The development of drugs tar-
geting the interleukin (IL)-23/IL-17 axis, which is involved in
the pathogenesis of SpA, has provided an additional thera-
peutic option [7]. Briefly, IL-23 induces the differentiation of IL-
17-producing T cells (Th17), which are one of the main cells
responsible not only for enthesitis, synovial inflammation, and
joint erosion but also for the formation of new bone [8].
Proinflammatory cytokines, such as IL-17, are decisively
involved in all clinical manifestations of SpA [9]. Th-17
responses include dysregulation of several IL-17 cytokines,
and among these, IL-17A is crucial for the regulation of both
innate and adaptive immune pathways [10].

Secukinumab (SEC) is the first inhibitor of IL-17 that has
demonstrated good efficacy in both AS and PsA in rando-
mized clinical trials (RCTs) [11,12]. Nevertheless, RCTs may
suffer from selection bias as those selected to participate
may present similar features or may be without relevant
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comorbidities and/or may have not failed multiple therapeutic
strategies [13]. RCTs may be potentially biased since they can
enlist patients who may not be totally representative of real-
life settings for patients with AS and PsA. Therefore, an objec-
tive need for real-life data on the wide spectrum of patients
affected by these diseases is needed in order to evaluate the
effectiveness and safety of the drug and integrate this infor-
mation with all available levels of evidence.

In the present prospective observational study, the
Spondyloarthritis Roman Group (STRONG) aimed to: (i) evalu-
ate the effectiveness and the drug survival of SEC in patients
affected by moderate to severe AS and PsA in a real-life clinical
setting; (ii); identify predictors of clinical response and treat-
ment discontinuation; and (iii) determine the safety of the
drug in these patients.

2. Patients and methods

2.1. Study design

A prospective observational study was carried out by the
STRONG on consecutive outpatients diagnosed with AS and
PsA attending the Rheumatology Units of seven tertiary referral
centers in the Lazio region of Italy. The local Ethics Committee
of the Policlinico Tor Vergata, University of Rome Tor Vergata
approved the study and the committee’s reference number is
186/16. Patients were enrolled between September 2018 and
May 2019 when starting treatment with SEC. Patients received
SEC according to the European League Against Rheumatism
(EULAR) and/or Group for Research and Assessment of Psoriasis
and Psoriatic Arthritis (GRAPPA) guidelines [14]. Inclusion cri-
teria were: age ≥18 years, diagnosis of AS or PsA for at least
6 months in accordance with modified New York criteria [15]
and Classification for Psoriatic Arthritis (CASPAR) criteria, respec-
tively [16], and an indication to initiate treatment with SEC.
Patients with PsA were classified as affected by axial involve-
ment if they presented clinical symptoms of inflammatory back
pain supported by imaging findings for axial spondyloarthritis
[17]. Furthermore, AS patients were considered as affected by
peripheral disease if they had current peripheral arthritis [18].
The use of concomitant conventional synthetic disease-
modifying antirheumatic drugs (csDMARDs) was allowed if the
dosage was stable over the previous 3-month period. Although
discontinuation or reduction in the csDMARD dosage was con-
sented during the study period based on the patient’s clinical
conditions, an increase in the dose was not allowed. Non-
steroidal anti-inflammatory drugs (NSAIDs) were permitted for
a maximum of 3 days a week. Low-dose glucocorticoids (daily
dose ≤10 mg of prednisone or equivalent) were permitted.
Intra-articular glucocorticoid injections were not allowed. We
excluded patients with the following: history of malignancy (in
the last 5 years), systemic infections, infectious disorders
(including active or latent tuberculosis), active uveitis, and
active inflammatory bowel disease (IBD).

The study was approved by the local ethics committees of
the institutions involved. Informed consent was obtained from
all patients before inclusion in the study, which was con-
ducted in accordance with the ethical principles of the

Declaration of Helsinki and consistent with guidelines for
good clinical practice.

2.2. Screening and evaluation

Patients underwent screening tests before enrollment includ-
ing chest radiography, laboratory tests (including screening for
HIV and hepatitis B and C), Quantiferon TB Gold test, and
pregnancy test for women of childbearing age. Patients were
evaluated at baseline (T0) and after 6 (T6) and 12 (T12) months
of SEC treatment. Relevant anamnestic, clinical, and biochem-
ical data were collected, including biologic treatment line (SEC
as a first biologic and as second or later line biologic).

Patient comorbidities were evaluated in accordance with the
classification of diseases outlined in the Charlson Comorbidity
Index [19]. The presence of comorbidities and concomitant
therapies was investigated (yes/no) and collected in
a dedicated database. Concomitant cardiovascular disease,
metabolic syndrome (MetS), and psychiatric and neurologic con-
ditions were evaluated. MetS was investigated in accordance
with internationally recognized standards [20]. Clinical variables
such as PsO and smoking status were considered (yes/no) if
present at patient enrollment. Information on previous biologic
therapies with TNF-i, concomitant csDMARDs (methotrexate,
leflunomide, sulfasalazine, and cyclosporine A) and glucocorti-
coids were recorded at baseline and throughout the study.

2.3. Outcome measures

Clinical indexes and patient-reported outcomes (PROs) such as
visual analogue scale of pain (VASp) and global health (VASgh)
were assessed. Clinical evaluation included tender joint count
(TJC) (68 joints) and swollen joint count (SJC) (66 joints),
dactylitis (yes/no), and enthesitis (yes/no). Enthesitis and dac-
tylitis were assessed by physical examination for the presence
(positive confirmation) or absence of pain (negative confirma-
tion) for enthesitis and pain and swelling for dactylitis accord-
ing to expanded Leeds index. The following entheses were
bilaterally evaluated: lateral epicondyle, medial femoral con-
dyle, Achilles tendon insertion, insertion of quadriceps tendon
on the superior pole of the patella, proximal insertion of the
patellar tendon on the inferior pole of the patella, and the
insertion of the plantar fascia on the calcaneus, as previously
described [21]. Leeds Enthesitis Index (LEI) was also evaluated
[22]. Joint involvement, dactylitis, and enthesitis were also
confirmed by ultrasound. As composite clinical indexes, AS
disease activity score with C-reactive protein (ASDAS-CRP)
[23], and Bath AS Disease Activity Index (BASDAI) [24] were
calculated for AS patients, while the Disease Activity in
Psoriatic Arthritis (DAPSA) [25] score was calculated for PsA
patients. Inflammatory markers such as erythrocyte sedimen-
tation rate (ESR; normal range 0–28 mm/h) and CRP (normal
range 0–3 mg/L) were evaluated. Height, weight, and body
mass index (BMI) were also collected.

2.4. Administration of SEC

All AS patients were treated with SEC administered subcuta-
neously by self-injection at a dose of 150 mg; the same dose
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was used for PsA patients naïve for biologic therapies. PsA
patients with previous failure of a TNF-i were treated with SEC
administered subcutaneously at a dose of 300 mg with initial
administrations at weeks 0, 1, 2, 3, and 4, followed by monthly
maintenance dosing. Each 300 mg dose was administered as
two subcutaneous injections of 150 mg in accordance with
the Summary of Product Characteristics [26]. Safety was eval-
uated by assessing adverse events through standard clinical
evaluation and laboratory testing.

2.5. Statistical analysis

The differences between various parameters at T0, T6, and T12
were evaluated using the non-parametric Wilcoxon test for
paired numerical variables. Parameters recorded were corre-
lated with disease activity at baseline and with the difference
between disease activity at T0 and T6 using a multivariable
regression model. Backward selection was utilized to deter-
mine which variables were fit into the multivariable model.
Statistical analyses were performed using GraphPad Prism
(ver. 6) and R Studio (R Foundation for Statistical
Computing). Two-tailed p values <0.05 were considered sta-
tistically significant. Median survival time and survival curves
were obtained using Kaplan–Meier curve, along with a log-

rank test between the curves. The groups were further sub-
divided by gender, BMI (overweight vs normal weight), smok-
ing (yes vs no), presence of comorbidities (yes vs no) and lines
of bDMARDs treatment (first-line vs second or more lines),
diagnostic delay (≤12 months vs >12 months), CRP (positive
vs negative), and log-rank tests performed between each pair
of drug survival curves.

3. Results

3.1. Patient characteristics

Of the 175 consecutive patients who started treatment with
SEC in the enrollment period, 6 were excluded for missing
data. Therefore, 169 outpatients fulfilling inclusion criteria
were enrolled. These included 39 patients (23%) with AS,
and 130 patients (77%) with PsA. Baseline clinical and labora-
tory characteristics are summarized in Table 1. Peripheral
arthritis was present in 138 (81.7%) cases [AS 35.9% (n = 14);
PsA 95.4% (n = 124)], axial disease in 101 cases (59.7%) [AS
100% (n = 39); PsA 47.7% (n = 62)], enthesitis as a prominent
manifestation in 57 (33.7%) patients [AS 28.2% (n = 11); PsA
35.4% (n = 46)] and dactylitis in 63 (37.3%) patients [AS 23%
(n = 9); PsA 41.5% (n = 54)]. Erosive disease was present in 26

Table 1. Baseline clinical and serological characteristics of patients.

All patients (n = 169) AS (n = 39) PsA (n = 130)

Age, years 52.8 ± 12.2 44.8 ± 13.7 55 ± 10.7
M/F 82/87 20/19 62/68
Disease duration, months 150.4 ± 107.6 150.9 ± 89.5 150.3 ± 112.8
Diagnostic delay, months 43.7 ± 62.5 49.2 ± 67.8 39.2 ± 60.9
Axial disease, n (%) 101 (59.7%) 39 (100%) 62 (47.7%)
Peripheral disease, n (%) 138 (81.7%) 14 (35.9%) 124 (95.4%)
Erosive disease, n (%) 26 (15.4%) 3 (7.7%) 23 (17.7%)
Tender joint count 8.4 ± 7.5 11.7 ± 7.4 8.4 ± 7.5
Swollen joint count 2.4 ± 3.5 2.4 ± 3.5 2.4 ± 3.5
Enthesitis, n (%) 57 (33.7%) 11 (28.2%) 46 (35.4%)
LEI 0.48 ± 0.68 0.55 ± 0.63 0.46 ± 0.69
Dactylitis, n (%) 63 (37.3%) 9 (23.0%) 54 (41.5%)
PsO, n (%) 105 (62.2%) 5 (12.8%) 100 (76.9%)
Nail involvement, n (%) 39 (23.1%) 1 (2.6%) 38 (29.2%)
ESR 19.8 ± 17.9 26.7 ± 19.7 18.1 ± 17.1
CRP 2.1 ± 6.7 1.2 ± 1.6 2.4 ± 7.5
DAPSA 25.5 ± 9.3 26.7 ± 19.7 25.8 ± 9.5
BASDAI 5.9 ± 2 5.5 ± 2 6 ± 2.1
ASDAS-CRP 3 ± 1.2 2.7 ± 1 3.1 ± 1.3
Inactive IBD, n (%) 2 (1.2%) 0 (0%) 2 (1.5%)
Inactive uveitis, n (%) 6 (3.6%) 4 (10.3%) 2 (1.5%)
HLA-B27 positive, n (%) 18 (10.7%) 12 (30.8%) 6 (4.6%)
BMI 25.7 ± 4.1 24.4 ± 4.2 25.9 ± 4.1
Smoking, n (%) 33 (19.5%) 8 (20.5%) 25 (19.2%)
Cardiovascular comorbidities, n (%) 26 (15.4%) 8 (20.5%) 18 (13.8%)
Metabolic comorbidities, n (%) 33 (19.5%) 9 (23.0%) 24 (18.5%)
Psychiatric comorbidities, n (%) 16 (9.5%) 2 (5.2%) 14 (10.7%)
Neurologic comorbidities, n (%) 8 (4.7%) 1 (2.6%) 7 (5.4%)
Concomitant csDMARD, n (%) 59 (34.9%) 8 (20.5%) 51 (39.2%)
Concomitant glucocorticoids, n (%) 41 (24.3%) 6 (15.4%) 35 (26.9%)
Concomitant NSAIDs, n (%) 59 (34.9%) 15 (38.5%) 44 (33.8%)
Secukinumab dosage 300 mg, n (%) 103 (60.9%) NA 103 (79.2%)
Biologic-naïve, n (%) 35 (20.7%) 8 (20.6%) 27 (20.8%)
SEC as second line, n (%) 46 (27.2%) 13 (33.3%) 33 (25.4%)
SEC as third line, n (%) 52 (30.8%) 11 (28.2%) 41 (31.5%)
SEC as fourth line or more, n (%) 36 (21.3%) 7 (17.9%) 29 (22.3%)

Data are expressed as mean ± standard deviation unless otherwise specified.
Legend: AS Ankylosing Spondylitis; PsA Psoriatic Arthritis; IBD inflammatory bowel disease, PASI Psoriasis Area Severity Index, DAPSA Disease
Activity Index for Psoriatic Arthritis, BASDAI Bath Ankylosing Spondylitis Disease Activity Index, ASDAS-CRP Ankylosing Spondylitis Disease
Activity Score with CRP, ESR erythrocyte sedimentation rate, CRP C-reactive protein, BMI body mass index, NSAIDs nonsteroidal anti-
inflammatory drugs, csDMARDs conventional synthetic disease-modifying anti-rheumatic drugs, SEC secukinumab.
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(15.4%) [AS 7.7% (n = 3); PsA 17.7% (n = 23)] of patients at
baseline, and no cases of arthritis mutilans or prominent distal
interphalangeal joint (DIP) involvement were registered in the
PsA group. The most frequent comorbidities were MetS
described in 33 (19.5%) patients [AS 23% (n = 9); PsA 18.5%
(n = 24)] and cardiovascular disease described in 26 (15.4%)
patients [AS 20.5% (n = 8); PsA 13.8% (n = 18)].

At baseline, 59 patients (34.9%) were undergoing concomi-
tant csDMARD therapy [AS 20.5% (n = 8); PsA 39.2% (n = 51)]
at a stable dosage for at least 3 months, 41 (24.3%) were
taking glucocorticoids [AS 15.4% (n = 6); PsA 26.9% (n = 35)]
and 59 (34.9%) were taking NSAIDs [AS 38.5% (n = 15); PsA
33.8% (n = 44)]. Thirty-five (20.7%) patients were biologic-
naïve [AS 20.6% (n = 8); PsA 20.8% (n = 27)]; the remainder
had previously failed up to 4 TNF-i: SEC was biologic second-
line treatment for 46 (27.2%) patients [AS 33.3% (n = 13); PsA
25.4% (n = 33)], third line for 52 (30.8%) [AS 28.2% (n = 11);
PsA 31.5% (n = 41)], and fourth line or greater for 36 (21.3%)
[AS 17.9% (n = 7); PsA 22.3% (n = 29)].

3.2. Therapeutic effectiveness

Improvement was seen at T6 and T12 for all the variables
evaluated, including TJC, SJC, ESR, CRP, DAPSA, ASDAS-CRP,
and BASDAI, as well as in PROs such as VASp throughout the
study (Figures 1–3). A difference was observed in joint count:
TJC was 6.7 ± 5.7 at baseline, 4.2 ± 5.8 at T6, and 2.4 ± 2.5 at
T12 (p < 0.0001 and p = 0.002 vs. T0, respectively); SJC was
2.2 ± 3.5 at baseline, 1.1 ± 2.2 at T6, and 0.36 ± 0.86 at T12
(p < 0.0001 and p = 0.0004 vs T0, respectively). CRP improved:
mean CRP was 2.1 ± 6.7 at baseline, 1.6 ± 4.7 at T6 and
1.0 ± 2.0 at T12 (p = 0.04 and p = 0.038 vs T0, respectively).
No significant differences were observed in ESR values from
baseline to T6 or T12.

Concerning clinical values of patients affected by PsA,
DAPSA was calculated at baseline and during follow-up.
Differences emerged from baseline (25.5 ± 9.3) to T6
(15.2 ± 10.5) and T12 (12.7 ± 5.8) for DAPSA scores
(p < 0.0001 for both comparisons) (Figure 2). At T12, DAPSA
low-disease activity was reached in 52 (52.5%) patients and
DAPSA remission was achieved in 19 (19.2%) patients. In
patients affected by AS, BASDAI and ASDAS-CRP decreased
during the follow-up period: from 5.9 ± 2.0 at baseline to
3.5 ± 2 at T6 and 3 ± 1.7 at T12 (p < 0.0001 for both

comparisons) for BASDAI (Figure 3(a)) and from 2.9 ± 1.2 at
baseline to 2.0 ± 0.9 at T6 and 1.7 ± 0.5 at T12 for ASDAS-CRP
(p < 0.0001 for both comparisons) (Figure 3(b)).

The number of patients on csDMARDs was higher at T0
[34.9% (n = 59); AS 20.5% (n = 8) and PsA 39.2% (n = 51)] than
at T6 [29% (n = 42); AS 13.9% (n = 5) and PsA 33.9% (n = 37)]
and T12 [22.2% (n = 29); AS 0% (n = 0) and PsA 29.3%
(n = 29)], as was the number of patients treated with gluco-
corticoids, which was 41 (24.3%) at T0 [AS 15.4% (n = 6); PsA
26.9% (n = 35)], 19.6% (n = 28) at T6 [AS 13.9% (n = 5) and PsA
21.1% (n = 23)], and 15.4% (n = 20) at T12 [AS 0% (n = 0) and
PsA 20.2% (n = 20)]. No patient required an increase in con-
comitant treatments (e.g. csDMARDs, NSAIDs, or topical or oral
glucocorticoids).

Multivariable regression analysis with stepwise backward selec-
tion was used to determine which variables fit into the multi-
variable model. In a multivariable regression analysis, disease
activity indexes and their improvement over 6 and 12 months
were correlated with the following parameters: sex, age, BMI,
smoking, diagnosis, SEC dose, axial and peripheral disease, cardi-
ovascular comorbidities, MetS, biologic line of treatment, CRP, ESR,
disease duration, and diagnostic delay. High DAPSA score at T0
was positively correlated with female sex and high levels of ESR at
T0 (R2 0.26; p = 0.002 and p = 0.075, respectively). DAPSA score
reduction from T0 to T6 was positively correlated with high basal
ESR and negatively correlated with MetS (R2 0.41; p = 0.019 and
p = 0.002, respectively). Logistic regression was performed for
DAPSA low-disease activity and for DAPSA remission, but did not
show any statistically significant predictors.

For BASDAI, high level at T0 positively correlated with diag-
nostic delay and the presence of joint peripheral involvement
(R2 = 0.4; p = 0.009 and p = 0.04, respectively), andwas negatively
correlated with male sex (R2 = 0.4; p = 0.002). During follow-up,
reduction in BASDAI from T0 to T6 positively correlated with
diagnostic delay and ESR (R2 = 0.65; p = 0.016 and p = 0.0483,
respectively). ASDAS-CRP at T0 was positively correlatedwith ESR
level and female sex (R2 = 0.34; p = 0.004 and p = 0.06, respec-
tively). The reduction of ASDAS-CRP score from T0 to T6 was
negatively correlated with smoking habit (R2 = 0.42; p = 0.003).

3.3. Drug survival

Crude drug survival was estimated by K–M curves and the 1-year
drug survival (Figure 4(a)), was 76.4% with 23.7% (n = 40) of

Figure 1. Evaluation of joint count and inflammatory markers during follow-up in patients with PsA and AS pooled together. T0: 169 patients, T6: 145 patients, and
T12: 129 patients. The Wilcoxon test was used to compare matched values (T0, T6, and T12).
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patients having discontinued therapy before the end of the
first year (Figure 4(a)). Most patients (65%, n = 26) discontinued
the drug for reasons of lack of efficacy; the remaining patients
(35%, n = 14) discontinued treatment for different reasons: 10
patients (25%) for non-serious adverse events, 1 (2.5%) patient
for pregnancy, 1 patient for occurrence of IBD (2.5%), and 2
patients for dental treatments (5%).

Male patients had a higher persistence rate than female (Figure
4(b); p = 0.005). In particular, thiswas relevant in theASpopulation:
males had a higher persistence rate than females; this was not
demonstrated in PsApatients (Figure 4(c); p =0.03 andFigure 4(d)).
There were no differences in drug survival between the groups
when divided according to BMI (overweight vs normal weight,
lines of treatment (Figure 5(a,b)), smoking, presence of comorbid-
ities, diagnostic delay, and CRP positivity (data not shown).

3.4. Safety

SEC was well tolerated. One PsA patient discontinued treat-
ment for the occurrence of new-onset IBD. Only 10 patients

(5.9%), all diagnosed with PsA, discontinued treatment for
non-serious adverse events: 5 (2.9%) for allergy/intolerance; 1
(0.6%) for pulmonary nodule evaluation; 3 (1.8%) for infectious
diseases (infections of the upper respiratory tract; none were
candidiasis); 1 (0.6%) for increase in transaminases. There were
no reports of severe adverse events during the treatment
period. Only 6 patients (3.6%) had a previous diagnosis of
cancer. Two of the four patients with primary failure also had
a previous history of cancer. Causes of discontinuation and
adverse events are summarized in Table 2.

4. Discussion

In this prospective, observational, multicenter study in
patients with moderate to severe AS or PsA, SEC was effective
for both articular and axial symptoms. At T6 and T12, SEC
reduced all clinical parameters analyzed, in addition to PROs
such as pain-VAS and inflammatory indexes. In our popula-
tion-based study, 34% of patients showed entheseal involve-
ment. IL-17 is a key player in the pathogenesis of enthesitis, as
confirmed in animal models, and IL-17 may participate in the
tissue repair response to microtrauma in healthy conditions
[27]. SEC was effective in reducing the extent and frequency of
enthesitis [12,28,29] and could be adopted in patients with AS
and PsA with prevalent entheseal involvement. The reduction
of inflammatory markers, such as CRP, considered as
a biomarker of radiographic progression in SpA, may improve
long-term outcomes in these diseases [30]. Based on DAPSA,
BASDAI, and ASDAS scores, low-disease activity was mostly
reached within the first 6 months of treatment and sustained
during the 12-month follow-up period.

Most patients (79.3%) evaluated in our study had been
previously treated with biologic agents (TNF-i) and only
20.7% of patients were bio-naïve. In this context, the efficacy
of SEC was independent of the line of treatment used and
previous use of bDMARDs and can therefore be considered
effective as first-line therapy and in patients with failure of one
or more previous bDMARDs. The clinical efficacy of SEC has
been previously demonstrated in RCTs, but only partial data in
a real-life setting are present [11,12]. Data from national regis-
tries, such as the ATTRA registry, have compared the charac-
teristics of patients starting treatment with SEC or TNFi [31].

Figure 2. Evaluation of DAPSA during follow-up in patients with PsA. T0: 130
patients, T6: 109 patients, and T12: 99 patients. The Wilcoxon test was used to
compare paired disease activity scores at different time points (T0, T6, and T12).

Figure 3. Evaluation of BASDAI (Panel A) and ASDAS-CRP (Panel B) during follow-up. BASDAI Bath Ankylosing Spondylitis Disease Activity Index, ASDAS-CRP
Ankylosing Spondylitis Disease Activity Score with C-reactive protein. T0: 169 patients, T6: 145 patients, and T12: 129 patients. The paired scores at T0, T6, and T12
were compared using the Wilcoxon test in patient with PsA and AS, pooled together.
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The indications for use of TNF-i and SEC in clinical practice
have been assessed, and abstracts have been presented on
the efficacy and safety of SEC in PsA and axial SpA [32].

The use of combination therapy with corticosteroids, MTX,
or other csDMARDs and bDMARDs is still controversial in the
management of SpA. Its rational use is based on indirect

Figure 4. Twelve months retention rate of secukinumab in AS and PsA patients according to gender. Panel A. Global retention rate (T0: 169 patients, T6: 145
patients, and T12: 129 patients); Panel B. Global retention rate according to gender (T0: 169 patients, T6: 145 patients, and T12: 129 patients); Panel C. Retention
Rate according to gender in AS patients T0: 39 patients, T6: 36 patients, and T12: 30 patients.; Panel D. Retention Rate according to gender in PsA patients (T0: 130
patients, T6: 109 patients, and T12: 99 patients).

Figure 5. Twelve months retention rate of secukinumab in AS and PsA patients according to BMI and to line of biologics. Panel A. Retention Rate according to BMI
(T0: 169 patients, T6: 145 patients, and T12: 129 patients); Panel B. Retention Rate according to lines of biologics (T0: 169 patients, T6: 145 patients, and T12: 129
patients); Panel C. Retention Rate according to the presence or absence of Methotrexate (T0: 169 patients, T6: 145 patients, and T12: 129 patients).
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evidence or expert opinion [33]. However, these drugs may be
warranted when peripheral joint manifestations are not well
controlled, even in the absence of effective or other treatment
options, or as an adjunct to bDMARDs [34]. We observed
a progressive decrease in concomitant medications during
follow-up. The low number of patients treated with
csDMARDs seen herein and the tapering of low dose of glu-
cocorticoids after 6 months of SEC treatment are of clinical
relevance. A reduction in the concomitant use of csDMARDs
and concomitant glucocorticoids was observed during follow-
up, and a high proportion of patients were free of concomi-
tant therapy, thus demonstrating the effectiveness of SEC as
monotherapy. Furthermore, no difference in survival rates was
observed in patients on SEC with or without MTX and no
patient required an increase in concomitant csDMARDs,
NSAIDs, or glucocorticoid therapy. This observation can allow
clinicians to consider SEC even in patients who are unsuitable
for csDMARDs or glucocorticoids, as monotherapy.

Response to SEC treatment was significantly lower in
PsA patients with MetS as a comorbidity and in AS patients
who were smokers. MetS is a cluster of classic cardiovas-
cular (CV) risk factors identified as a strong predictor of CV
disease, stroke, and type 2 diabetes. MetS was strongly
associated with a lower probability of achieving MDA in
PsA patients in therapy with TNFi, and different studies
have reported a higher prevalence of MetS in PsA patients
compared to other rheumatic diseases [35]. Our cohort of
patients, in line with previous findings, suggests that MetS
may be a negative predictor factor for achieving MDA not
only in patients undergoing TNFi therapy, but also for SEC.
In randomized clinical trials, no evidence for the role of
SEC in altering the metabolic profile in PsA patients has
emerged and further study is needed to confirm our
results [36].

Smoking is associated with higher BASDAI scores in AS
patients. Smoking has an adverse effect on functional ability
in AS patients: longer smoking duration is associated with
a higher risk of greater disease activity [37]. In our patients,
high disease activity in AS patients at baseline was positively
correlated with diagnostic delay and peripheral arthritis, and
negatively correlated with male sex. These outcomes suggest
the efficacy of the drug even in long-standing disease and
may help to guide the optimal use of SEC in AS patients.

The gender influence in bDMARDs clinical response still
remains a challenge. In patients with PsA, female gender has

been associatedwith a prevalent polyarticular phenotype, higher
SJC, and peripheral erosive joint involvement compared to
males, but with lower rates of extraarticular manifestations and
axial involvement [38,39]. These findings are confirmed in our
study, as women had higher DAPSA scores and ESR levels at T0.
Furthermore, regarding treatment, female gender generally
associates with poor rates of response to TNF-i and a lower
probability of achieving remission compared to men [40], espe-
cially when comorbidities, such as MetS, are present. In our
cohort, we did not estimate gender differences in the efficacy
of SEC, since sex was not a relevant factor in patient outcomes.

In contrast, high levels of ESR at baseline were asso-
ciated with a substantial reduction of clinical disease activ-
ity. This suggests that patients with higher inflammatory
markers at baseline may have a better response to SEC
compared to those with low inflammatory indexes.
Cigarette smoking has an unequivocal and strong associa-
tion with onset, severity, duration, and treatment failure in
several inflammatory conditions, including PsA and AS.
Additionally, smoking habit has been demonstrated to
correlate with disease activity in SpA [41] and has also
been associated with radiographic progression in AS [41].
High BMI is strongly associated with a lower rate of
achievement and maintenance of MDA. While MetS is
a risk factor for non-response, BMI itself did not affect
treatment response in our patients, and thus SEC may be
also considered in overweight patients, although further
studies are needed to confirm this observation.

A higher retention rate was observed in AS male patients
than in AS women, but this did not emerge in PsA patients.
Male sex has been identified as a predictor of higher treat-
ment retention in both AS and PsA patients treated with TNF-i
[42]. Gender had no influence in PsA patients, sustaining the
hypothesis that, in female patients, bDMARDs other than TNF-i
may be suggested and could be more effective with a higher
retention rate than TNF-i.

On the contrary, no other factors have been identified
having an impact in the survival rates. Drug survival was
similar considering the different lines of treatment with SEC
in both PsA and AS, as was drug survival based on BMI. High
BMI is associated with reduced response to TNF-i. The lack of
impact of BMI on response to IL-17 inhibition may be a factor
favoring the use of IL-17 blockade over TNF inhibition in
overweight patients with PsA or AS [43,44].

A very low rate of primary failure was observed. Moreover,
SEC had a good safety profile with no serious adverse events
reported. The discontinuations seen in patients with PsA, and
not observed in AS patients, might be related to the relatively
higher number of patients with PsA enrolled compared to AS
and a higher rate of comorbidities in the former group.
Therefore, any correlation between the diagnosis of PsA or
AS and discontinuation rates warrants further investigation
with higher numbers of patients treated in real-life settings
to better understand this observation.

The limitations of this study include: (1) the relatively low
number of patients with AS enrolled (in particular concerning
the multivariate analysis); (2) the limited follow-up period of
12 months; (3) and the absence of imaging follow-up

Table 2. Causes of treatment discontinuation in the study population.

All patients
(n = 40)

AS
(n = 9)

PsA
(n = 31)

Lack of efficacy, n (%) 26 (65%) 8 (89%) 18 (58%)
Pregnancy, n (%) 1 (2.5%) 1 (11%) 0
Occurrence of IBDa, n (%) 1 (2.5%) 0 1 (3.2%)
Dental treatments, n (%) 2 (5%) 0 2 (6.5%)
Allergy/intolerance, n (%) 5 (12.5%) 0 5 (16.1%)
Pulmonary nodule evaluation,
n (%)

1 (2.5%) 0 1 (3.2%)

Infectious diseaseb, n (%) 3 (7.5%) 0 3 (9.7%)
Increase in transaminases, n (%) 1 (2.5%) 0 1 (3.2%)

Legend: AS Ankylosing Spondylitis; PsA Psoriatic Arthritis; IBD inflammatory
bowel disease.

aNew onset of IBD; bInfections of the upper respiratory tract.
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(radiographic evaluation of efficacy), even if ultrasound, MRI and/
or X-ray were performed in all patients to confirm the diagnosis
at baseline.

5. Conclusions

Our findings nonetheless confirm the effectiveness of the SEC in
the treatment of PsA and AS in a real-life multicenter setting. SEC
was effective in reducing the severity and frequency of enthesi-
tis, and a reduction in the concomitant use of csDMARDs and
glucocorticoids was seen during follow-up. Thus, clinicians
might consider the use of SEC in patients who are unsuitable
for csDMARDs or glucocorticoids, at least in monotherapy.
Response to SEC was lower in PsA patients with MetS and in
AS patients who were smokers. The risk of IBD with IL-17 block-
ade is a factor that may favor TNF inhibition over IL-17 blockade.
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