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Abstract

SERENA is a recently completed, non-interventional, multinational, 5-year study evaluating retention, effectiveness,
patient-reported outcomes and safety of secukinumab in patients with moderate-to-severe psoriasis, active psoriatic arthritis
(PsA), and active ankylosing spondylitis (AS) treated in real-world settings. Three-year interim data from PsA and AS
patients treated in Greek centres are presented herein. PsA and AS adults receiving secukinumab per the approved label
for > 16 weeks were included. Overall, 214 PsA and 81 AS eligible patients were enrolled, with mean age of 53.0 and 48.2
years and mean disease duration of 7.5 and 9.1 years, respectively. Of PsA and AS patients, 73.4% and 56.8% were bio-
experienced, respectively. Secukinumab retention rates at 1, 2, and 3 years post-enrolment were 87.1%, 76.9%, and 74.0%
in PsA and 89.9%, 80.5%, and 77.3% in AS patients, respectively. Main reasons for drug discontinuation were lack of
effectiveness (37.1%) and adverse event (AE; 27.1%). The safety set (patients with at least 1 secukinumab dose after signing
the informed consent) included 218 PsA and 81 AS patients, of whom 13.3% and 13.6% experienced secukinumab-related
AEs, respectively. One malignancy was reported. No candida infections, major adverse cardiovascular events, inflammatory
bowel disease or uveitis were reported. In conclusion, similarly high persistence to secukinumab was observed for both PsA

and AS after 3 years of observation, with a favourable safety profile.
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Introduction

Psoriatic arthritis (PsA) and ankylosing spondylitis (AS) are
inflammatory rheumatic diseases within the family of spon-
dyloarthritis (SpA) with shared clinical features [1]. The
estimated prevalence of PsA and AS is 0.25% and 0.19%
in Europe and 0.12% and 0,09% in Greece, respectively [2,
3]. PsA is typically characterized by peripheral joint dis-
ease, axial involvement, enthesitis, dactylitis, as well as
skin and nail disease [4, 5] with the condition occurring in
approximately 20% of patients with psoriasis [6]. AS pri-
marily affects the spine and sacroiliac joints, causing chronic
back pain and stiffness, while patients may also experience
peripheral arthritis, enthesitis, as well as extra-articular
manifestations, such as inflammatory bowel disease (IBD)

Extended author information available on the last page of the article

Published online: 18 April 2025

and uveitis [7]. Both PsA and AS may exhibit impairments
in functional status and quality of life (QoL) [8, 9].

The importance of interleukin 17 (IL- 17)-mediated
immune response in the pathogenesis of both PsA and AS
[10, 11] has led to the development of several biologic treat-
ments targeting the IL- 17 pathway with demonstrated effi-
cacy in both diseases [12]. Secukinumab is a fully human
monoclonal antibody specifically targeting IL- 17 A, which
has been approved by the European Medicines Agency for
multiple indications including moderate-to-severe plaque
psoriasis (in patients who are candidates for systemic ther-
apy); PsA [in patients with inadequate response to previous
disease modifying anti-rheumatic drugs (DMARDs)]; and,
axial SpA (axSpA), referring to either active AS (radio-
graphic axSpA) in patients with inadequate response to
previous conventional therapy or active non-radiographic
axSpA (nr-axSpA) in patients with objective signs of
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inflammation, who have experienced inadequate response
to non-steroidal anti-inflammatory drugs (NSAIDs) [13].

Chronic diseases like psoriasis, PsA and AS require
long-term treatment, hence real-world retention rate is an
important measure of sustained efficacy, long-term safety
and patient satisfaction and can help guide clinical decisions
[14]. Secukinumab has demonstrated sustained efficacy
and safety in international clinical trials of psoriasis [15],
PsA [16-24] and AS [25-28]. However, most real-world
evidence (RWE) in Europe is of limited duration [29-48].
Therefore, the 5-year SERENA study aimed to provide
evidence on the long-term retention, effectiveness, and
safety of secukinumab in patients with the above three
indications treated in a real-life clinical setting across 17
countries in Europe, Israel and Russia [49]. The study’s
final 5-year results are anticipated. Here, we present 3-year
interim analysis results from patients with active PsA or
active AS treated specifically in Greek centers.

Methods
Study design and population

SERENA (CAIN457 A3403) is a recently completed,
longitudinal, observational, multinational study on the
retention, effectiveness and safety of secukinumab in
patients with moderate-to-severe plaque psoriasis, active
PsA or active AS. The detailed study design, eligibility
criteria, outcome measures and data analysis methods have
been previously described [30, 49].

Briefly, adult patients with any of the above three
indications were included in the study, after providing
written informed consent, following secukinumab
administration according to the European commission
approved use. Patients should have received secukinumab
for > 16 weeks before enrolment. Patients with any condition
preventing them from participating in the initial 2 years of
observation, and those having participated or simultaneously
participating in other secukinumab studies, were excluded.

Patients were followed up every 6 months until
secukinumab discontinuation or study end (when all enrolled
patients would have completed >2 years of follow-up or
when approximately 1000 patients would have completed
the 5-year final visit, whichever occurs last).

The interim analysis reported herein is restricted to
patients with PsA or AS who were enrolled and observed
for >3 years at centres in Greece. The target set included all
patients who fulfilled the patient eligibility criteria, while
the safety set included all patients who received > 1 secuki-
numab dose after signing the informed consent. Interim
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2-year analysis results of the Greek subpopulation have been
previously presented at a national congress [50].

Assessments

The primary study objective was to evaluate long-term
retention of secukinumab in routine clinical practice.
Retention rate was assessed based on percentage of patients
who had not discontinued secukinumab at specific timepoints
after enrolment (i.e., after the start of observation/inclusion
of patients in the study/baseline visit). Since patients were
pre-treated with secukinumab at study enrolment, retention
was also assessed from the start of treatment.

The following effectiveness outcome measures at 1, 2, and
3 years post enrolment were also evaluated: for PsA patients,
78 Total Joint Count (TJC) and 76 Swollen Joint Count
(SJC), dactylitis, Leeds Enthesitis Index (LEI), total pain
visual analogue scale (VAS), physician’s global assessment
(PGA) response, psoriatic nail involvement, psoriasis area
and severity index (PASI); and, for AS patients, Bath AS
Disease Activity Index (BASDAI), nocturnal and total back
pain VAS, C-reactive protein (CRP), AS Disease Activity
Score (ASDAS), patient’s global assessment of disease
activity using numeric rating scale, and MRI assessment of
spine and/or sacroiliac joints for appearance or worsening of
bone marrow edema. Impact on QoL was assessed based on
patient-reported outcomes (PROs) of the health assessment
questionnaire disability index (HAQ-DI) for the PsA
subgroup and the functional assessment of chronic illness
therapy-fatigue (FACIT-Fatigue) subscale for both PsA and
AS subgroups.

Safety analysis included treatment emergent adverse
events (AEs), serious AEs (SAEs) and AEs of special
interest (candida infections, malignancies and major adverse
cardiovascular events), as well as relationship of treatment-
emergent AEs with secukinumab (hereafter mentioned
as treatment-related AEs). All AEs were coded using the
Medical Dictionary for Regulatory Activities (MedDRA),
version 24.0.

Statistical analyses

For the estimation of retention rates, two-sided 95%
Wald confidence intervals (CIs) were calculated, while
Kaplan—Meier curve was utilized for the estimation of time
to treatment discontinuation. Effectiveness and QoL outcome
measures were analyzed based on descriptive statistics, i.e.,
mean and standard deviation (SD) for quantitative data, and
absolute and relative frequencies for qualitative variables.

No data imputation was applied. Statistical analyses were
performed using SAS® software, Version 9.4 (SAS Institute
Inc., Cary, NC, USA).
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Results
Patient disposition and characteristics at enrolment

Overall, 218 patients with PsA and 82 patients with AS
were enrolled at Greek centres between 19 October 2017
and 29 October 2018. Four PsA patients were excluded
from the target set due to protocol deviation and/or not
fulfilling eligibility criteria, while one AS patient was
excluded from both safety and target sets due to not
receiving > 1 secukinumab dose after signing informed
consent. Thus, the final target and safety sets comprised
of 295 (214 with PsA and 81 with AS) and 299 patients
(218 with PsA and 81 with AS), respectively.

At study enrolment, 43.7% of patients were males,
with the majority (96.9%) being Caucasian (Table 1). PsA

patients (mean age of 53.0 years) were slightly older than
AS patients (mean age of 48.2 years). A higher proportion
of PsA patients had BMI > 30 kg/m? (28.6%) compared to
AS patients (13.9%), while smoking history was similar
in both groups, with 39.7% of all PsA/AS patients being
current or former smokers. The mean time since diagnosis
was longer in AS patients (9.1 years) compared to those
with PsA (7.5 years). The most frequent comorbidity in the
total PsA/AS population was hypertension (19.3%), while
19.6% of PsA patients had psoriasis (Table 1).

Both study cohorts had been treated with secukinumab
for a similar duration prior to enrolment (PsA: 1.1 years,
AS: 0.9 years) (Table 1). The recommended dose of secuki-
numab for patients with PsA and AS is 150 mg (300 mg
in PsA patients with moderate-to-severe plaque psoriasis
or prior inadequate response to a TNF-a inhibitor), while
the dose may be increased to 300 mg, based on clinical

Table 1 Sociodemographic and
clinical characteristics at study
enrolment

Characteristic PsA AS Total
N =214 N =81 N =295
Age (years), mean + SD (M) 53.0 £12.7 (214) 48.2 +10.7 (81) N/A
Male, /M (%) 91/214 (42.5) 38/81 (46.9) 129/295 (43.7)

Caucasian, n/M (%)
BMI (kg/m?), mean + SD (M)
BMI classification, n/M (%)
< 25.0 kg/m?
25 <BMI <30 kg/m?
BMI > 30 kg/m?
Smoking status, n/M (%)
Never smoker
Current smoker
Former smoker
Time (years) since diagnosis of
PsA/AS, mean + SD (M)
Duration (years) of SEC prior to
enrolment, mean + SD [range]

207/214 (96.7) 79/81 (97.5) 286/295 (96.9)
28.3 +5.5(192) 26.5 +4.0 (72) N/A

57/192 (29.7) 29/72 (40.3) 86/264 (32.6)
80/192 (41.7) 33/72 (45.8) 113/264 (42.8)
55/192 (28.6) 10/72 (13.9) 65/264 (24.6)
112/190 (58.9) 49/77 (63.6) 161/267 (60.3)
59/190 (31.1) 22/77 (28.6) 81/267 (30.3)
19/190 (10.0) 6/77 (7.8) 25/267 (9.4)
7.5 +6.5(214) 9.1 +10.4 (81) N/A

1.1 £0.6 [0.3-2.3] 0.9 +0.6 [0.3-2.2] N/A

Relevant medical history/comorbidities in > 10 patients, n/M (%)

Hypertension
Psoriasis
Dyslipidaemia®
Thyroid disorders®
Depression
Diabetes mellitus®
Fibromyalgia

Osteoporosis

47214 (22.0) 10/81 (12.3) 57/295 (19.3)
42/214 (19.6) 42/295 (14.2)
33/214 (15.4) 7/81 (8.6) 40/295 (13.6)
20/214 (9.3) 14/81 (17.3) 34/295 (11.5)
19/214 (8.9) 5/81 (6.2) 24/295 (8.1)
14/214 (6.5) 6/81 (7.4) 20/295 (6.8)
10/214 (4.7) 3/81 (3.7) 13/295 (4.4)
9/214 (4.2) 2/81 (2.5) 11/295 (3.7)

*Including patients with dyslipidaemia, hyperlipidaemia and hypercholesterolacmia

PIncluding patients with hypothyroidism, autoimmune thyroiditis, hyperthyroidism, thyroid disorders (non-

definable), thyroiditis

“Including patients with non-definable, type 1 and type 2 diabetes mellitus

AS ankylosing spondylitis, BMI body mass index, M number of patients with available data (i.e., with non-
missing data), N total number of patients in the population, » number of patients with variable, N/A not
applicable, PsA psoriatic arthritis, SD standard deviation, SEC secukinumab
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response, for both indications [13]. In the PsA subgroup,
most patients were receiving secukinumab 300 mg (94.4%,
202/214), while the remaining 5.6% were receiving the 150
mg dose. In contrast, in the AS subgroup, 98.8% (80/81) of
patients were receiving secukinumab 150 mg and only one
patient was receiving the 300 mg dose.

Of PsA and AS patients, 73.4% and 56.8%, had received
treatment with biologic agents before secukinumab initia-
tion, with 39.7% and 30.9% having received > 2 prior bio-
logics, respectively (Table 2). The reason for discontinuing
prior biologics/biosimilars was lack of effectiveness in the

majority of PsA (90.4%; 142/157) and AS (95.7%; 44/46)
patients. In addition to biologic/biosimilar treatments,
the most common documented treatments taken prior to
secukinumab was DMARDs in 50.5% and 19.8% of PsA
and AS patients, while 15.4% and 30.9%, respectively,
had no documented prior treatments. The proportion of
patients with any treatment initiated concomitantly with
secukinumab was higher in PsA (37.9%) than AS patients
(21.0%), with DMARDs being the most frequent in both
study cohorts (Table 2).

Table 2 Treatments received

before® and concomitant with Characteristic, n (%) PsA AS Total
; N =214 N =381 N =295
secukinumab

Prior treatment history with a biologic?®¢
None 57 (26.6) 35(43.2) 92 (31.2)
1 prior biologic 72 (33.6) 21 (25.9) 93 (31.5)
2 prior biologics 37 (17.3) 14 (17.3) 51(17.3)
> 3 prior biologics 48 (22.4) 11 (13.6) 59 (20.0)

Treatment regimens before secukinumab?
NSAIDs 0(0.0) 7 (8.6) 7(2.4)
DMARDs 24 (11.2) 1(1.2) 25 (8.5)
Biologic (or Biosimilar) 70 (32.7) 30 (37.0) 100 (33.9)
NSAIDs & DMARDs 0(0.0) 1(1.2) 1(0.3)
NSAIDs, DMARD:s, Biologic (or Biosimilar) 0(0.0) 2(2.5) 2(0.7)
DMARD:s, Biologic (or Biosimilar) 84 (39.3) 12 (14.8) 96 (32.5)
NSAIDs, Biologic (or Biosimilar) 1(0.5) 2(2.5) 3(1.0)
Other 2(0.9) 1(1.2) 3(1.0)
No documented 33 (15.4) 25(30.9) 58 (19.7)

Treatment regimens concomitant with secukinumab
NSAIDs 0(0.0) 337 3(1.0)
DMARDs 74 (34.6) 13 (16.0) 87 (29.5)
Biologic (or Biosimilar)® 0(0.0) 1(1.2) 1(0.3)
Other 7(3.3) 0(0.0) 724
No documented 133 (62.1) 64 (79.0) 197 (66.8)

2All prior biologic treatments were documented without a time limit, whereas all other prior treatments
were only documented if taken within 6 months prior to enrolment

®Among patients with PsA (N =214), previous biologic treatments taken prior to secukinumab included
adalimumab (n =86, 40.2%), infliximab (n =63, 29.4%), etanercept (n =54, 25.2%), golimumab (n =43,
20.1%), ustekinumab (n =27, 12.6%), certolizumab (pegol) (n =26, 12.1%) and other biologic (n =2,
0.9%). Previous biologic treatments taken concomitantly with secukinumab included adalimumab (n =3,
1.4%), etanercept (n =2, 0.9%), infliximab and ustekinumab (n =1, 0.5%, each)

patients with AS (N =81), previous biologic treatments taken prior to secukinumab included adalimumab
(n =15, 18.5%), infliximab (n =21, 25.9%), etanercept (n =19, 23.5%), certolizumab (pegol) (n
=15, 18.5%) and golimumab (n =13, 16.0%). Previous biologic treatments taken concomitantly with
secukinumab included adalimumab and golimumab (n =1, 1.2%, each)

9In the PsA cohort, there were two patients who received prior biologic treatment, but for psoriasis
indication. These have been taken into account in the “Prior treatment history with a biologic” section
of this table, but not in the “Treatment regimens before secukinumab” section, where only prior biologic
treatments taken for PsA are presented

°One patient (1.2%) initiated adalimumab concomitantly with secukinumab

AS ankylosing spondylitis, DMARD:s disease-modifying antirheumatic drugs, N total number of patients in
the population, n number of patients with variable, NSAIDs non-steroidal anti-inflammatory drugs, PsA

psoriatic arthritis
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At enrolment, 49.5% of PsA patients had tender or swol-
len joints, 6.1% had dactylitis, and 16.4% had enthesitis. For
AS patients, the mean BASDALI score at enrolment was 3.5,
and mean ASDAS-CRP score was 2.3 (Table 3).

Retention rate

Secukinumab retention rates were high after 1, 2, and 3 years
after inclusion in the study, and were similar in PsA and
AS patients (Fig. 1a). Time from enrolment to treatment
discontinuation is displayed in Fig. 1b. Since, as per study
design, secukinumab treatment had been initiated prior to
study enrollment, retention rates after 1, 2, 3, and 4 years of
treatment with secukinumab were also calculated and were
98.6% (N =210; 95% CI: 96.7-100.0), 90.6% (N =203; 95%
CI: 86.4-94.9), 79.2% (N =197; 95% CI: 73.3-85.1), and
71.0% (N =169; 95% CI: 63.9-78.1) for PsA, and 96.3%
(N =81; 95% CI: 91.6-100.0), 88.6% (N =79; 95% CI:
81.0-96.3), 84.4% (N =77;95% CI: 75.7-93.2), and 73.2%
(N =56; 95% CI: 60.7-85.7) for AS, respectively. A total
of 68 patients (23.1%; 68/295) discontinued secukinumab
treatment within 3 years post-enrolment, with major reasons
being lack of effectiveness, followed by AE (Fig. 1c).

Effectiveness

In the PsA cohort, the proportion of patients with tender
or swollen joints, dactylitis and enthesitis was reduced
to 19.7%, 1.4% and 3.4% at 3 years post enrolment,
respectively (Table 3). Improvements were also observed
in other outcomes including mean total pain scores, mean
total PASI scores, PGA 0/1 response rates, and proportion of
patients with nail involvement. HAQ-DI and FACIT Fatigue
scores remained stable over 3 years, with values generally
reflecting minimal impact on QoL (Table 3).

In the AS cohort, mean BASDALI scores were improved,
with responses sustained and further reduced from enrol-
ment to 3 years of observation (Fig. 2a). The mean ASDAS-
CRP was reduced to 1.7 mg/L at 3 years post enrolment
(Table 3), with 40.9% having < 1.3 mg/L (inactive disease)
compared with 15.2% at enrolment (Fig. 2b). Similar trends
were observed in other outcomes, including mean noctur-
nal and total back pain scores (Table 3). Furthermore, and
similarly to the PsA cohort, mean FACIT Fatigue scores
remained stable throughout 3 years of observation. The lim-
ited sample size for AS patients at year 3 should be taken
into account when interpreting the above observations
(Table 3).

Table 3 Effectiveness responses with secukinumab in PsA and AS cohorts up to 3 years

Characteristic Enrolment Year 1 Year 2 Year 3

PsA (N =214)
Presence of tender or swollen joints, n/M (%) 106/214 (49.5) 41/172 (23.8) 36/140 (25.7) 14/71 (19.7)
Presence of dactylitis, n/M (%) 13/214 (6.1) 1/173 (0.6) 4/140 (2.9) 1/72 (1.4)
Presence of enthesitis, n/M (%) 21/128 (16.4) 11/123 (8.9) 5/111 (4.5) 2/58 (3.4)
Total pain (VAS 0-100), mean +SD (M) 28.8 +23.0 (192) 23.1 £22.5 (154) 19.2 £20.2 (128) 15.7 £18.2 (63)
PGA 0/1 response, n/M (%) 109/171 (63.7) 110/153 (71.9) 96/115 (83.5) 50/62 (80.6)
Nail involvement, n/M (%) 35/214 (16.4) 15/172 (8.7) 8/140 (5.7) 3/72 (4.2)
HAQ-DI, mean +SD (M) 0.7 £0.7 (167) 0.6 £0.6 (121) 0.6 +0.7 (99) 0.8 +0.7 (39)
FACIT Fatigue Subscale Score, mean +SD (M) 34.6 +11.7 (168) 37.8 +£11.6 (120) 39.1 +11.8 (99) 35.8 +11.8 (38)
Total PASI score, mean +SD (M) 1.2 +£2.2(115) 0.9 +£1.9 (104) 0.5+1.8(81) 0.6 +2.1(32)

AS (N =381)
Nocturnal back pain (VAS), mean +SD (M) 31.8 +23.9(79) 26.6 +24.8 (66) 24.0 £23.0 (54) 21.2 +25.0 (26)
Total back pain (VAS), mean +SD (M) 32.3+22.0(79) 29.4 +22.8 (66) 25.0 £22.6 (54) 19.8 +£22.5 (26)
CRP >5, n/M (%) 17/46 (37.0) 16/50 (32.0) 11/41 (26.8) 4/23 (17.4)
ASDAS-CRP, mean +SD (M) 2.3 +1.0 (46) 2.1 +£1.0 (45) 20+1.037) 1.7 £0.8 (22)
Patient’s global assessment of disease activity (1-10 3.9 +2.3 (80) 3.3 +2.3(66) 3.2+2.2(52) 2.4 +£2.4(26)

scale), mean +SD (M)

New BME in spine or sacroiliac joint, n/M (%) N/A 1/69 (1.4) 0/57 (0.0) 0/26 (0.0)
Worsening of pre-existing BME, n/M (%) N/A 1/69 (1.4) 0/57 (0.0) 0/26 (0.0)

FACIT Fatigue Subscale Score, mean +SD (M)

31.9 +£10.4 (79)

36.1 +12.5 (63)

37.0£11.5(52)

355 +12.5(24)

AS ankylosing spondylitis, ASDAS ankylosing spondylitis disease activity score, BASDAI bath ankylosing spondylitis disease activity index,
BME bone marrow edema, CRP c-reactive protein, FACIT functional assessment of chronic illness therapy, HAQ-DI health assessment
questionnaire disability index, M number of patients with available data (i.e., with non-missing data), N total number of patients in the
population, n number of patients with variable, N/A not applicable, PASI psoriasis area and severity index, PGA physician global assessment,
PsA psoriatic arthritis, SD standard deviation, VAS visual analogue score
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Safety

An overview of the secukinumab safety profile over 3 years
of observation is provided in Table 4. At 3 years post
enrolment, among patients with PsA and AS, 28.4% and
32.1% had experienced at least one AE, whereas 2.3% and
6.2% had experienced one SAE, respectively. No deaths
were reported during the study observation period.

@ Springer

ankylosing spondylitis disease activity index, CRP c-reactive protein,
N number of patients with available data (i.e., with non-missing data),
SD standard deviation

At 3 years of observation, 13.3% (29/218) of PsA patients
experienced 31 treatment-related AEs, mostly comprising of
drug ineffectiveness (14 of 31), followed by psoriasis/psori-
atic arthropathy/arthritis (6/5/4 of 31). Among AS patients,
13.6% (11/81) experienced a treatment-related AE, mostly
comprising of drug ineffectiveness (4 of 11) and AS (3 of
11). The rest of the treatment-related AEs were reported in
one patient each. Of PsA and AS patients, 13.8% (30/218)
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and 13.6% (11/81) experienced an AE leading to treatment
discontinuation. Apart from one PsA patient with ‘bladder
transitional cell carcinoma stage II’, no other AEs of special
interest (candida infections, major adverse cardiovascular
events) nor any events of IBD or uveitis were reported dur-
ing the study for either of the two cohorts.

Discussion

The clinical value of secukinumab in the spectrum of SpA
diseases is supported by many international clinical trials
[16-28] and observational studies [30-48]. However, RWE
on secukinumab effectiveness and safety in SpA patients
in Greece is very limited [48]. Therefore, the present
analysis provides valuable insight into the clinical utility
of secukinumab based on comprehensive real-life data
collected as part of the SERENA study from a large pool
of 214 patients with PsA and 81 patients with AS treated in
Greek centres.

The SERENA study describes the local population
receiving secukinumab in everyday practice in terms of
sociodemographic, disease and treatment characteristics,
which may differ from that of randomized clinical trials that
are confined by strict, and often narrow, eligibility criteria.
Patients with PsA and AS in the Greek SERENA cohort had
been diagnosed with the disease for a mean of 8 and 9 years,
respectively, while 73.4% and 56.8% were bio-experienced
with 54% of those having previously received > 2 biologics,
in both cohorts. Secukinumab was administered in
combination with other non-biologic treatments in 37.9%
of PsA patients and 19.7% of AS patients. Consistent but
slightly different results were reported in a previous Greek
study on 75 bio-experienced PsA patients: patients had the
disease for a mean of 8 years, >65% of them were treated
with >2 prior biologics, while 53% of them were treated
with other non-biologic treatments concomitantly with
secukinumab [48]. Small differences may be attributed to
the different patient profiles and the extent of prior exposure
to biologic therapies as per study design. Nevertheless, it is
noted that lack of effectiveness was the major reason of prior
biologics discontinuation in SERENA. Overall, data from
the SERENA cohort expand on the limited local evidence,
by providing a detailed picture of the population treated with
secukinumab in daily clinical practice, which may contribute
in healthcare decision making.

Secukinumab retention rates at 1, 2, and 3 years after
study enrolment were 87.1%, 76.9%, and 74.0%, for PsA
and 89.9%, 80.5%, and 77.3%, for AS patients, respectively.
The results are similar to the overall SERENA cohort in
which 1- and 2-year retention rates were 85% and 75%
for PsA, and 86% and 79% for AS, respectively [30]. To
provide a greater context in which to interpret the results,

@ Springer

secukinumab retention rates in the SERENA PsA cohorts
appear high when compared with the wide ranges reported
across other European real-world cohort studies in which
persistence rates of 35-82% [31-42], 20-71% [32, 35, 36,
38, 39, 43, 51], and 54-67% [33, 38] have been reported at
1, 2, and 3 years after secukinumab initiation, respectively
[including data from multiple registries of the European
SpA (EuroSpa) research collaboration network]. The 1- and
2-year drug survival in the prior Greek study in PsA patients
was estimated at 66% and 56%, respectively [48]. Given
that bio-naive or previously untreated patients may show
better persistence to secukinumab [32, 35, 37, 38, 40], this
variability may be speculatively partially explained by the
extent of prior exposure to biologics since all patients in the
latter Greek study were bio-experienced [48].

Likewise, high retention rates were also observed in
SERENA AS patients relative to other European real-world
AXSpA cohorts with 1, 2 and 3 year ranges of 56-82% [33,
34, 3840, 44-471, 35-72% [38, 39, 44, 51, 52], and 56-70%
[33, 38], respectively (including EuroSpa data). The results
of the current study are consistent with the pivotal clinical
trials, where the proportions of patients remaining in the
study at 1, 2, and ~3 years after treatment initiation were
80-91% [17-19, 21, 24], 76-83% [17, 20, 22, 24], and 72%
[18] for PsA, and 85% [25], 78-83% [26, 28], and 86% [27]
for AS, respectively (in the treatment arms corresponding
to the EMA-approved dosage and mode of administration
[13D.

In view of the particular study design of SERENA, it
is challenging to discuss the findings in relation to the
literature, since patients in SERENA (both Greek and
overall cohorts) had been treated with secukinumab for a
mean of 1 year prior to study inclusion [30]. In any case,
1, 2, 3 and 4 year retention rates after treatment initiation
were also estimated in scope of present analysis and were
98.6%, 90.6%, 79.2% and 71.0% for PsA, and 96.3%, 88.6%,
84.4%, and 73.2% for AS, respectively, showing improved
trends compared with the aforementioned outcomes
calculated after inclusion in the study. Four-year retention
rates were recently reported for PsA and AxSpA patients
pooled from multiple European registries at 48.8% and
50.5%, respectively [51], while a 4-year retention rate of
66% was reported in a multicentric Italian PsA cohort [53].
Longer follow-up data from the SERENA study are awaited
to support current findings, while investigation of variables
potentially influencing secukinumab long-term retention in
PsA and AS patients is warranted.

The high level of persistence to secukinumab in the
current study is reinforced by the findings of sustained
effectiveness and QoL outcome measures over 3 years
of observation. For instance, in the SERENA cohort of
AS patients treated in Greek centers, mean BASDAI and
ASDAS-CRP was <3.5 and <2.3, respectively, throughout
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the observation period of this 3-year interim analysis,
corroborating prior EuroSpA data of 3.9 and 2.5 at year
1 after treatment initiation [46]. Mean HAQ-DI in PsA
patients was <1 from enrolment onwards, supporting
HAQ-DI results of the FUTURE- 1 trial [16] and HAQ-S
results of another prospective RWE study in Italy [43]. In
addition, favorable outcomes were reported on the FACIT-
Fatigue scale in SERENA, with mean scores of 36-38
from year 1 onwards in both PsA and AS Greek cohorts of
SERENA. These values are not much inferior to the mean
score of 44 which is derived from a nationally representative
sample of the German general population [54]. Overall, the
above observations extend the existing findings of sustained
improvement in disease activity, symptoms and functional
ability with continued secukinumab treatment.

Biologic therapies such as secukinumab are intended
for long-term use in chronic diseases. Therefore, when
making treatment decisions for managing diseases in the
SpA spectrum, it is important to consider the long-term
safety of available therapies. In the SERENA Greek cohort
of PsA and AS patients, no unexpected AEs were detected
over 3 years of observation. The most common reason for
secukinumab discontinuation was lack of effectiveness,
which is in line with 2-year interim results of the overall
SERENA cohort [30] and prior observational studies
[31-34, 36, 38—47], including the prior Greek study on
PsA bio-experienced patients [48]. Safety data presented
herein support that secukinumab is well-tolerated in the real
world, and further confirm that special interest AEs, IBD
and uveitis are uncommon in secukinumab-treated PsA and
AS patients.

The limitations of the SERENA observational study have
been described extensively elsewhere [30, 49]. The most
important limitation pertains to patient selection bias arising
from the fact that patients were treated with secukinumab
for > 16 weeks prior to study enrolment. This may have
led to potential overestimation of long-term retention as
well as perceived effectiveness, as it may have excluded
those discontinuing the drug earlier due to AEs/lack of
efficacy (survivorship bias), and may have enriched for
those more responsive, adherent and/or healthier (healthy
adherer effect). As a result, our findings are possibly more
generalizable to a population with responsive disease and
steadier healthcare touchpoints. The above sources of bias
should be taken into consideration when interpreting the
comparisons between our results and previously published
data on secukinumab persistence. Furthermore, given that
effectiveness and QoL outcome measures were not part of
the primary study objectives, the findings of certain long
follow-up visits were derived from small sample sizes,
thus should be interpreted with caution (e.g. size of 58-72
PsA patients and 22-26 AS patients for effectiveness
outcomes at year 3; 32—-39 PsA patients and 24 AS patients

for PROs at year 3). Lastly, with regard to comorbidities,
it is worth noting that their documentation was based on
patient claims at baseline and not on investigators’ clinical
judgment or another specialist’s diagnosis, implying that
their percentages in present analysis could be not indicative
of PsA and AS populations’ characteristics overall.

In conclusion, this 3-year interim analysis of real-world
data from Greece showed high long-term retention for
secukinumab, with similar trends for patients with active
PsA and AS, accompanied by sustained effectiveness and
QoL outcome measures. Safety data collected for up to
3 years confirmed the long-term favorable safety profile
of secukinumab in the real-world setting without any new
signals arising. These outcomes enrich Greek real-world
evidence of secukinumab in PsA and AS and strengthen
emerging data from other European observational studies,
altogether supporting the clinical utility of secukinumab in
these diseases.
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