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Abstract
Background Randomized controlled trials of secukinumab have shown sustained efficacy and a favourable safety pro-

file in multiple manifestations of psoriatic disease.

Objectives To assess the long-term, real-world retention, effectiveness and safety of secukinumab in routine clinical

practice for the treatment of moderate-to-severe plaque-type psoriasis (PsO).

Methods SERENA (CAIN457A3403) is a large, ongoing, longitudinal, observational study conducted at 438 sites and

19 countries for an expected duration of up to 5 years in adult patients with moderate-to-severe PsO, psoriatic arthritis

and ankylosing spondylitis. Patients received ≥16 weeks of secukinumab treatment before enrolment. This interim analy-

sis presents data from PsO patients, who were enrolled in the study between October-2016 and October-2018 and were

observed for ≥2 years.

Results In total, 1756 patients (67.3% male) with a mean age of 48.4 years and body mass index of 28.8 kg/m2 were

included in the analysis. The secukinumab treatment retention rates after 1, 2 and 3 years in the study were 88.0%,

76.4% and 60.5%, respectively. Of the 648 patients who discontinued the study, the most common reasons included

lack of efficacy (42.6%), adverse event (17.4%), physician decision (12.2%) and subject decision (11.6%). Mean � SD

absolute PASI was 21.0 � 13.0 at the start of treatment (n = 1,564). At baseline, the mean � SD PASI score reduced to

2.6 � 4.8 and remained low at Year 1 (2.3 � 4.3), Year 2 (1.9 � 3.6) and Year 3 (1.9 � 3.5). The safety profile of secuk-

inumab during the SERENA study was consistent with its known safety profile, with no new safety signals reported. Par-

ticularly, low rates of inflammatory bowel disease (0.3%; Incidence Rate [IR]:0.15), candida infections (3.1%; IR:1.43) and

MACE (0.9%; IR:0.37) were observed.

Conclusions Secukinumab showed high treatment persistence, sustained effectiveness and a favourable safety profile

up to 3 years of follow-up in the real-world population of PsO patients observed in SERENA.
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Introduction
Psoriatic disease is a systemic inflammatory disorder associated

with a wide spectrum of clinical manifestations and comorbidi-

ties that can lead to severe impairment on patients’ quality of

life.1–8 The development of psoriatic disease manifestations,

including psoriasis (PsO), psoriatic arthritis (PsA) and ankylos-

ing spondylitis (AS), is facilitated by a cornerstone cytokine,

interleukin-17A (IL-17A). Secukinumab is a fully human mono-

clonal antibody that selectively neutralizes IL-17A.9–15

Randomized controlled trials of secukinumab have shown

sustained efficacy and a favourable safety profile in multiple

manifestations of psoriatic disease, including nails, scalp, palms,

soles and PsA, for up to 5 years of exposure.9,16–24 A recent

meta-analysis of 42 observational studies further supported the

clinical effectiveness of secukinumab in patients with moderate-

to-severe PsO up to 12 months of treatment.25 However, there

remains a need to collect longer-term effectiveness and safety

data for secukinumab, under real-world conditions in the Euro-

pean population. Long-term real-world evidence may help to

fully characterize the clinical utility of secukinumab, and its

impact on quality of life (QoL), for patients with the aforemen-

tioned conditions. It is also important to understand the long-

term retention of secukinumab and patterns of use (e.g. dosing,

administration and treatment interruptions) in a real-world set-

ting. Finally, data are needed on regain of efficacy response after

treatment discontinuation, particularly in light of the recent

coronavirus disease 2019 (COVID-19) pandemic.

SERENA is a non-interventional study with an observational

period of up to 5 years in patients with moderate-to-severe PsO,

PsA and AS treated with secukinumab per routine clinical

practice in Europe. This interim analysis of the SERENA study

reports data from patients with PsO, who were enrolled in the

study between October 2016 and October 2018 and were

observed for at least 2 years.

Study objective
The primary objective of this analysis was to assess the long-

term retention of secukinumab in routine clinical practice for

the treatment of moderate-to-severe plaque-type PsO, and to

identify factors affecting the retention of secukinumab.

Additional objectives were to describe the long-term effective-

ness and safety of secukinumab in routine clinical practice for

the treatment of moderate to severe plaque PsO, and to describe

the treatment pattern with secukinumab in terms of dosing,

administration intervals and preferred device based on the

reported therapy changes.

Patients and methods

Study design
The SERENA study (CAIN457A3403) design was reported previ-

ously.26 Briefly, it is a large, ongoing, longitudinal, observational

study with a total intake of more than 2900 patients with

moderate-to-severe PsO, PsA, and AS who had received at least

16 weeks of secukinumab treatment before study enrolment.

The study was conducted at 438 sites, across 18 European coun-

tries (Austria, Belgium, Bulgaria, Croatia, Czech Republic, Esto-

nia, France, Germany, Greece, Hungary, Ireland, Italy,

Netherlands, Portugal, Russia, Slovenia, Switzerland and the

United Kingdom) and Israel.

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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Patients will participate in the study for a maximum of 5 years

(60 months), with individual patients exiting the study if they dis-

continue secukinumab. Visits are documented every 6 months

after enrolment. The study will end either when all enrolled

patients complete at least 2 years of follow-up, unless they choose

to exit the study, or when the 5-year visit has been documented

for approximately 1000 patients (including a representative num-

ber of patients for all three indications), whichever occurs later.

Herein, we present the retention, effectiveness and safety data

from PsO patients, who were enrolled in the study between Octo-

ber 2016 and October 2018 and were observed for at least 2 years.

Study population

Inclusion and exclusion criteria The full inclusion and exclu-

sion criteria were reported previously.26 In brief, adult patients

with a diagnosis (assessed by the treating physician) of active

moderate-to-severe plaque PsO who were receiving secuk-

inumab treatment according to the approved product label were

included in the study. All patients received at least 16 weeks of

secukinumab treatment before enrolment in the study. After

16 weeks of secukinumab treatment, there was no required

response target for enrolment.

Outcomes and assessments
This interim analysis presents safety data from 1835 patients

with PsO who were enrolled in the study between October 2016

and October 2018 and were observed for at least 2 years. Due to

unfulfilled inclusion/exclusion criteria, 79 patients in the safety

set were excluded from the target population (n = 1756) for

effectiveness analyses. The most common reasons for exclusion

included the following: patient did not receive secukinumab for

at least 16 weeks prior to the study; secukinumab was not taken

according to approved product information.

Data on primary and additional outcome variables were col-

lected prospectively. As patients included in the study were pre-

treated with secukinumab, data on effectiveness and safety were

also collected retrospectively from the start of treatment. Reten-

tion rates of secukinumab were measured after the start of partici-

pation in the study, where retention rate is defined as the

percentage of patients who have not discontinued secukinumab

treatment. Every prior biologic treatment taken for PsO was doc-

umented without a time limit, all other prior PsO treatments were

documented only if taken within 6 months prior to baseline.

Effectiveness assessments included Psoriasis Area and Severity

Index (PASI): assessment of the severity of lesions and the area

affected [scored 0 (no psoriasis) to 72 (extremely severe)]; body

surface area (BSA): assessed by the percentages of areas affected,

including head, trunk, upper limbs and lower limbs; Physician’s

Global Assessment (PGA) score: assessed by the physician for all

patients with plaque-type psoriasis, as part of routine clinical

practice; and Dactylitis: of a digit in the foot or hand, counts as

1 tender and swollen joint. QoL was assessed by Dermatology

Life Quality Index [DLQI; scored 0 (no impairment) to 30

(maximal impairment).

Treatment interruption
A separate analysis was performed including patients who

recorded an interruption in secukinumab treatment lasting

>2 months (i.e. 3 months since last injection of secukinumab);

shorter treatment interruptions were not included. If a patient

recorded >1 treatment interruption, then the interruption with

the longest duration was included in the analysis.

Where available, PASI and PGA scores were evaluated before,

during and after the treatment interruption. The minimal inter-

val between restarting treatment and data collection was 1

month; the maximum interval was 6 months. The available PASI

and PGA assessments closest to 6 months post-treatment inter-

ruption were used.

Statistical methods
This interim analysis was mainly based on descriptive statistical

methods; no imputations of data analyses were made. Quantita-

tive data (e.g. age) were analysed by the statistical parameters N,

mean, standard deviation (SD), and selected quantiles: mini-

mum (0%), lower quartile (25%), median (50%), upper quartile

(75%) and maximum (100%). If indicated by the data, an addi-

tional frequency distribution was supplied after appropriate

grouping of data. Qualitative variables (e.g. binary rating of

treatment response) were presented by absolute and relative fre-

quency distributions. Two-sided 95% confidence intervals (CIs)

were provided for all binary response rates.

Ethical consent
All patients provided written informed consent before enrol-

ment for their data to be collected for this non-interventional

study. The study protocol was approved by the institutional

review board of each participating centre according to local reg-

ulations. The trial is conducted in accordance with the Guideli-

nes for Good Pharmacoepidemiology Practices (GPP) of the

International Society for Pharmacoepidemiology (ISPE 2008),

the Strengthening the Reporting of Observational Studies in Epi-

demiology (STROBE) guidelines, the Declaration of Helsinki

and each countries’ local regulations.

Results

Patient disposition and baseline characteristics
In total, 1756 patients (67.3% male patients) with a mean age of

48.4 years and body mass index of 28.8 kg/m2 were included in

the efficacy analysis (Table 1). The mean � SD time since diag-

nosis of PsO was 17.3 � 13.2 years. At baseline, 23.1% (406/

1754) of patients also had a previous PsA diagnosis. The

mean � SD time since PsA diagnosis at baseline was

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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10.6 � 10.1 years. Patients were treated with secukinumab for a

mean � SD duration of 1.1 � 0.7 years prior to baseline. Treat-

ments taken for PsO prior to secukinumab initiation are dis-

played in Table 2. Overall, 65.9% (1157/1754) of patients were

naive to biologic treatment for either PsO or PsA prior to secuk-

inumab treatment. Of the 599 patients with PsO who were trea-

ted with biologics prior to secukinumab treatment, half (48.6%)

were treated with one biologic drug only, and a quarter were

treated with either 2 (25.4%) or ≥3 biologics (26.0%). During

secukinumab treatment, the majority of patients received either

no concomitant therapy (56.0%) or concomitant topical treat-

ments only (32.6%); see Table S1 for the full list of psoriasis

treatments taken concomitantly to secukinumab.

Efficacy and retention
As all patients received at least 16 weeks of secukinumab treat-

ment before enrolment in the study, treatment start occurred at

an earlier timepoint to study baseline. Treatment start data were

collected retrospectively and were not available for all patients or

for all efficacy parameters.

The secukinumab treatment retention rates after 1, 2 and

3 years in the study were 88.0%, 76.4% and 60.5%, respectively.

Time to treatment discontinuation is displayed in Fig. 1. Of the

648 patients who discontinued the study, the most common rea-

sons provided included lack of efficacy (42.6%), adverse event

(17.4%), physician decision (12.2%) and subject decision

(11.6%; Table 3).

The mean � SD absolute PASI was 21.0 � 13.0 at the start of

treatment (n = 1564). At Baseline, the mean � SD PASI score

reduced to 2.6 � 4.8 (n = 1621) and remained low at Year 1

(2.3 � 4.3; n = 1392), Year 2 (1.9 � 3.6; n = 1056) and Year 3

(1.9 � 3.5; n = 439; Fig. 2). Absolute PASI ≤3/≤2/≤1 responses

were 74.2%/64.6%/49.9% at Baseline, 76.5%/68.3%/55.7% at

Year 1, 80.1%/70.9%/54.9% at Year 2, and 81.8%/70.4%/58.1%

at Year 3, respectively (Fig. 3).

The proportion of patients achieving a PGA score of 0 or 1

(clear or almost clear skin) was 72.0% (527/732), 77.6% (578/

745), 81.7% (470/575) and 78.2% (204/261) at Baseline, Year 1,

Year 2, and Year 3, respectively (Fig. 4a). PGA score data at

treatment start were not available.

The proportion of patients achieving a DLQI score of 0 or 1

(little to no impact on QoL) was 61.0% (929/1523), 63.6% (829/

1304), 66.3% (652/984) and 64.5% (274/425) at Baseline, Year 1,

Year 2, and Year 3, respectively (Fig. 4b). DLQI score data at

treatment start were not available. Total DLQI score showed a

correlation with total PASI score at Year 1 (r = 0.55), Year 2

Table 1 Patient baseline characteristics and demographics (tar-
get population)

Demographic/Baseline characteristic Psoriasis
(N = 1756)

Age (years), mean � SD 48.4 � 13.5

Gender, male, n (%) 1181 (67.3%)

Race, white, n (%) 1654 (94.2%)

Body weight (kg), mean � SD 87.4 � 20.4

BMI (kg/m2), mean � SD 28.8 � 6.1

Overweight, 25≤BMI<30 (kg/m2), n (%) 506 (37.6%)

Obesity, BMI≥30 (kg/m2), n (%) 477 (35.4%)

Smoking status, n (%)

Current 547 (31.2%)

Former 241 (13.7%)

Never 688 (39.2%)

Time since first diagnosis of plaque
psoriasis (years), mean � SD

17.3 � 13.2

Duration with any secukinumab treatment
prior to inclusion (years), mean � SD

1.08 � 0.7

Concomitant PsA at inclusion in the study, n (%) 406 (23.1%)*

Time since diagnosis of PsA (years), mean � SD 10.6 � 10.1

Clinical characteristics at time of diagnosis

Medical history term by severity of psoriasis diagnosis

Severe, n (%) 861 (49.0%)

Moderate, n (%) 868 (49.4%)

*Data on PsA at inclusion in the study were unavailable for two patients.
Subjects were receiving the secukinumab 300 mg dose.
BMI, body mass index; N, total number of patients; n, number of patients with
non-missing data; PsA, psoriatic arthritis; SD, standard deviation.

Table 2 Percentage of psoriasis patients by treatment type prior
to secukinumab initiation

Psoriasis treatments taken prior to
secukinumab initiation

Psoriasis
(N = 1756)

No documented psoriasis treatment, n (%) 724 (41.2%)

Topical treatments, n (%) 95 (5.4%)

Conventional systemic treatments/phototherapy, n (%) 243 (13.8%)

Biologic treatments, n (%) 353 (20.1%)

Topical and conventional systemic treatments/
phototherapy, n (%)

113 (6.4%)

Topical and biologic treatments, n (%) 44 (2.5%)

Conventional systemic treatments/phototherapy
and biologic treatments, n (%)

141 (8.0%)

Topical, conventional systemic treatments/phototherapy
and biologic treatments, n (%)

43 (2.4%)

Biologic treatments* taken prior to secukinumab initiation

Biologic naive, n (%) 1157 (65.9%)

Previous treatment with a biologic, n (%) 599 (34.1%)

1 biologic treatment pre-secukinumab, n (%) 291 (48.6%)†

2 biologic treatments pre-secukinumab, n (%) 152 (25.4%)†

≥3 biologic treatments pre-secukinumab, n (%) 156 (26.0%)†

*Prescribed for the treatment of either psoriasis or psoriatic arthritis.
†Calculated as a percentage of patients previously treated with a biologic
(n = 599).
The most commonly taken biologics prior to secukinumab initiation were
adalimumab (19.6%), ustekinumab (14.5%), etanercept (14.0%) and inflix-
imab (7.3%). N, total number of patients; n, number of patients with non-
missing data.

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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(r = 0.55) and Year 3 (r = 0.57), as well as with PGA score at

Year 1 (r = 0.56), Year 2 (r = 0.56) and Year 3 (r = 0.54).

The mean � SD total BSA percentage affected by plaque-type

PsO was 4.1 � 7.3 at Baseline, 3.1 � 6.3 at Year 1, 2.4 � 4.3 at

Year 2, and 2.5 � 5.0 at Year 3 (Fig. 5a). The proportion of PsO

patients with dactylitis was 2.0% at Baseline, 1.1% at Year 1,

0.9% at Year 2, and 0.6% at Year 3 (Fig. 5b). The proportion of

PsO patients with nail involvement was 24.4% at Baseline, 8.4%

at Year 1, 7.8% at Year 2, and 8.2% at Year 3 (Fig. 5c). Data at
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Figure 1 Time to secukinumab treatment discontinuation for pso-
riasis patients (survival probability)*. *Since enrolment in the study.
n = number of patients with evaluation (i.e. with non-missing data).

Table 3 Reasons for study discontinuation

Reasons for study discontinuation Psoriasis (N = 1756)

n 648

Lack of efficacy 276 (42.6)

AE 113 (17.4)

Physician decision 79 (12.2)

Subject decision 75 (11.6)

Lost to follow-up 47 (7.3)

Administrative reason 28 (4.3)

Withdrawal of informed consent 14 (2.2)

Death 12 (1.9)

COVID-19 outbreak-related (not an AE) 4 (0.6)

AE, adverse event; COVID-19, coronavirus disease 2019; N, total number of
patients; n, number of patients with non-missing data.
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Year 2 and Year 3. Total number of patients with evaluation (i.e.
with non-missing data) at Baseline, Year 1, Year 2 and Year 3 were
1621, 1392, 1056 and 439 respectively. Mean � SD absolute PASI
score at treatment start was 21.0 � 13.0, n = 1564. Patients were
treated with secukinumab for a mean � SD duration of
1.1 � 0.7 years prior to baseline. PASI, Psoriasis Area and Sever-
ity Index.
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number of patients with evaluation at Baseline, Year 1, Year 2 and
Year 3 were 732, 745, 575 and 261 for PGA, and 1523, 1304, 984
and 425 for DLQI, respectively. Patients were treated with secuk-
inumab for a mean � SD duration of 1.1 � 0.7 years prior to
baseline. DLQI, Dermatology Life Quality Index; PGA, Physician’s
Global Assessment.
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treatment start for mean total BSA percentage involvement, and

the proportion of patients with dactylitis and nail involvement

were not available.

Treatment interruption
In total, 178 patients with PsO had an interruption in secuk-

inumab treatment lasting >2 months since initiation of secuk-

inumab (Table 4). Where available, the reported reasons for

treatment interruption were adverse event (AE; 25.3%); subject

decision (14.0%); ‘other’ (7.3%); lack of patient adherence

(5.1%); COVID-19 outbreak-related reasons that were not an

AE (5.1%); complete remission of clinical signs and symptoms

(3.4%); lack of efficacy (2.8%); and treatment change according

to approved product information (0.6%). The reason for treat-

ment interruption was not recorded for 36.5% of patients. The

median [lower quartile (Q1), upper quartile (Q3)] duration of

treatment interruption in the study was 130.5 (90.0, 227.0) days.

After the treatment interruption, 26.4% (47/178) of patients

re-started secukinumab treatment with a re-loading phase, while

53.4% (95/178) of patients re-started secukinumab treatment

with maintenance dosing; these data were not available for

20.2% (36/178) of patients. The median (Q1, Q3) duration of

treatment interruption was greater in patients who restarted

treatment with a re-loading phase [193.0 (129.0, 275.0) days,

n = 47] compared with patients who restarted secukinumab

treatment with maintenance dosing [97.0 (75.0, 149.0) days,

n = 95; Table S2]. Although available assessments were limited,

the first available mean � SD PASI during the treatment inter-

ruption was greater in patients who restarted treatment with a

re-loading phase (9.4 � 13.0, n = 6) compared with patients

who restarted secukinumab treatment with maintenance dosing

(3.7 � 6.1, n = 25). Mean � SD PASI at the assessment closest

to 6 months post-treatment interruption was low in both

patients who restarted with a loading phase (2.6 � 2.7, n = 33)

or with maintenance dosing (2.0 � 2.8, n = 72).

The median (Q1, Q3) duration of secukinumab treatment

prior to the treatment interruption was 482.5 (212.0, 910.0)

days. After the treatment interruption, the median (Q1, Q3)

duration of secukinumab treatment was 670.0 (312.0, 1103.0)

days.

Overall, absolute mean � SD PASI continued to decrease

over time from the last assessment prior to treatment interrup-

tion (9.0 � 11.1, n = 126), to the first assessment during the

treatment interruption (5.5 � 9.5, n = 47), to the assessment

closest to 6 months post-treatment interruption (2.2 � 2.8,

n = 105).

Mean � SD PGA score remained stable throughout the last

assessment prior to the treatment interruption (1.1 � 1.2,

n = 43), to the first assessment during the treatment interrup-

tion (1.3 � 1.4, n = 19), to the assessment closest to 6 months

post-treatment interruption (1.1 � 1.3, n = 33).

Safety
The safety profile of secukinumab during the SERENA study,

based on 4412.0 years of total secukinumab exposure, was con-

sistent with the known secukinumab safety profile, with no new

safety signals reported for the duration of the interim analysis

(Table 5). This observational study revealed particularly low

rates of inflammatory bowel disease (IBD), candida infections

and severe infections, confirming the favourable safety profile of

secukinumab demonstrated in the development program.

The overall number of AEs reported in the study was 3143,

while the total number of patients who experienced at least one

AE was 1132 (61.7%). The overall number of serious adverse

events (SAEs) reported in the study was 281, and the total num-

ber of patients who experienced at least one SAE was 187

(10.2%). The most common SAEs (system organ class, SOC)

were infections and infestations, reported by 2.4% of patients

[Incidence Rate (IR): 1.21]. The number of patients with AEs

leading to death was 15 (0.8%). Causality of death was not
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Figure 5 Total BSA (a) and Dactylitis (b) and Nail involvement (c) at Baseline, Year 1, Year 2 and Year 3. n = number of patients with
evaluation (i.e. with non-missing data); SD, standard deviation. Patients were treated with secukinumab for a mean � SD duration of
1.1 � 0.7 years prior to baseline. BSA, body surface area.
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considered to be related to secukinumab treatment in any of

these cases. In total, 384 patients (20.9%) discontinued secuk-

inumab treatment due to an AE. The most common AE leading

to secukinumab treatment discontinuation was lack of efficacy

(11.1% of AEs leading to discontinuation).

Infections and infestations (SOC) were the most commonly

reported AEs throughout the study (27.8% of patients; IR:

20.15). Candida infections (SOC) were experienced by 3.1% of

patients (IR: 1.43); of these, the most commonly reported pre-

ferred terms were: candida infections, experienced by 1% of

patients (IR:0.48); oral candidiasis, experienced by 1.5% of

patients (IR:0.71), and skin candida, experienced by 0.3% of

patients (IR:0.11).

Overall, 2.2% of patients reported any malignancy (IR:1.06),

the most common of which was basal cell carcinoma 0.7% of

patients (IR:0.31). Major adverse cardiovascular events (MACE)

were experienced by 0.9% of patients (IR:0.37). The identified

risks of IBD and injection site reaction were reported in 0.3% of

patients (IR:0.15) and 0.4% of patients (IR:0.18), respectively.

Discussion
SERENA is the first European observational study to collect real-

world data for up to 5 years on the retention, effectiveness,

safety, tolerability, treatment pattern and effects on QoL of

secukinumab in patients with active moderate-to-severe plaque

psoriasis, active PsA and active AS. The secukinumab treatment

retention rates after 1, 2 and 3 years in the study were 88.0%,

76.4% and 60.5%, respectively, suggesting high treatment

Table 5 Adverse events observed during the total study (Safety
set)

Treatment emergent AEs Psoriasis patients
(N = 1835)

Total exposure time, years 4412.0

Mean exposure time, years 2.4

All AEs 3143

Number of patients with at least one AE, n (%) 1132 (61.7%)

All SAEs 281

Number of patients with at least one SAE, n (%) 187 (10.2%)

Number of patients with AEs leading
to death, n (%)

15 (0.8%)

Discontinued study treatment due to AE, n (%) 384 (20.9%)

Most common AEs by System
Organ Class*

n (%) Incidence
Rate

Infections and infestations 510 (27.8) 20.15

Skin and subcutaneous tissue disorders 372 (20.3) 10.54

General disorders and administration
site conditions

288 (15.7) 6.96

Musculoskeletal and connective tissue disorders 227 (12.4) 6.88

Gastrointestinal disorders 129 (7.0) 3.86

Injury, poisoning and procedural complications 114 (6.2) 2.95

AEs of special interest by System
Organ Class

n (%) Incidence
rate

Candida Infections 56 (3.1) 1.43

Candida infection (PT) 19 (1.0) 0.48

Oral candidiasis (PT) 28 (1.5) 0.71

Skin candida (PT) 5 (0.3) 0.11

Serious infections 44 (2.4) 1.21

Malignancy 41 (2.2) 1.06

IBD 6 (0.3) 0.15

MACE 16 (0.9) 0.37

Injection site reaction 8 (0.4) 0.18

*Incidence Rate > 2.
AE, adverse event; IBD, Inflammatory bowel disease; MACE, major adverse
cardiovascular event; N, total number of patients; n, number of patients in
group; PT, preferred term; SAE, serious adverse event.

Table 4 Characterization of secukinumab treatment interruption
including PASI and PGA score relative a treatment interruption

Psoriasis
(N = 1756)

Number of patients reporting a treatment
interruption*

178

Duration of treatment interruption (days),
median (Q1, Q3)

130.5 (90.0, 227.0)

Treatment phase directly after treatment interruption

Initiation phase/Re-loading, n (%) 47 (26.4)

Maintenance dosing/Non-loading, n (%) 95 (53.4)

Missing, n (%) 36 (20.2)

Duration of treatment with secukinumab

Before interruption (days), median (Q1, Q3) 482.5 (212.0, 910.0)

After interruption (days), median (Q1, Q3) 670.0 (312.0, 1103.0)

Most common reasons for treatment interruption†

Adverse event, n (%) 45 (25.3%)

Subject decision, n (%) 25 (14.0%)

Other, n (%) 13 (7.3%)

Lack of patient adherence, n (%) 9 (5.1%)

COVID-19 outbreak related (not an AE), n (%) 9 (5.1%)

PASI relative a treatment interruption

Last assessment prior, mean � SD, n 9.0 � 11.1, 126

First assessment during, mean � SD, n 5.5 � 9.5, 47

Assessment closest to 6 months post-,
mean � SD, n

2.2 � 2.8, 105

PGA score relative a treatment interruption

Last assessment prior, mean � SD, n 1.1 � 1.2, 43

First assessment during, mean � SD, n 1.3 � 1.4, 19

Assessment closest to 6 months post-,
mean � SD, n

1.1 � 1.3, 33

*A treatment interruption was defined as lasting longer than 2 months (i.e. 3
months since last injection of secukinumab); shorter treatment interruptions
were not included. If a patient had more than one treatment interruption then
the interruption with the longest duration was included in the analysis.
†Occurring in more than 5% of the total reported treatment interruptions.
AE, adverse event; COVID-19, coronavirus disease 2019; N, total number of
patients; n, number of patients with non-missing data; PASI, Psoriasis Area
and Severity Index; Q1–Q3 interquartile range; PGA, Physician’s Global
Assessment; SD, standard deviation.

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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persistence in the real-world population observed in the SER-

ENA study.

Secukinumab showed sustained effectiveness up to 3 years of

follow-up in patients with moderate to severe PsO in real-world

settings. Secukinumab also demonstrated improvements in

health-related QoL, with the majority of patients (63.6%) seeing

no impact of PsO on QoL after one year in the study. No new

safety signals were reported at the time of interim analysis and

secukinumab was well-tolerated in real-world settings.

There are several limitations to this observational study. In

particular, data are only collected from patients who remain on

secukinumab treatment for follow-ups, which could lead to

patient selection bias. As the inclusion criterion was patients

with at least 16 weeks of secukinumab treatment prior to study

entry, patients who did not achieve a satisfactory result during

the first 16 weeks of treatment and discontinued secukinumab

did not enter the study. Only 714 of 1756 and 439 of 1574

patients are evaluated at 3 years for persistence and absolute

PASI, respectively, which may reduce the reliability of the results

at this timepoint. Finally, there is no control group with which

to compare the results against.

As with all observational studies, incompleteness of the data is

a limitation; notably, detailed reasons (for example, clinical infor-

mation) for treatment discontinuation were not always recorded.

Lack of efficacy was the most common reason given for study dis-

continuation (42.6%). However, dose optimization strategies that

may improve efficacy and thus help to avoid treatment discontin-

uation in patients with a higher weight27, for example, were not

yet available at the time of this analysis. Finally, numbers for the

treatment interruption analysis were quite low, and the before,

during and after treatment interruption PASI and PGA assess-

ments were not available for each patient.

In the treatment interruption analysis, PASI and PGA assess-

ments before treatment interruption were 9.04 � 11.07

(n = 126) and 1.09 � 1.19 (n = 43), respectively. PASI, but not

PGA, was unusually high considering the entry criteria of at least

16 weeks of secukinumab treatment before enrolment in the

study. This implies that the group of patients with available PASI,

but not PGA, assessments prior to the treatment interruption

may have had a more severe disease prior to treatment interrup-

tion. One further possible explanation is that few patients with

high PASI scores prior to treatment interruption are skewing the

results. Reasons for treatment interruption included AE (25.3%),

lack of patient adherence (5.1%) and lack of efficacy (2.8%),

which could all have been associated with an increased PASI score

in this patient population. Furthermore, a high proportion of rea-

sons for treatment interruption were not recorded (36.5%).

Reasons for re-initiation of treatment specifically were not

collected. Patients who restarted secukinumab treatment with a

re-loading phase had a longer duration of treatment interrup-

tion and a higher first available PASI during treatment interrup-

tion compared with patients who restarted treatment with

maintenance dosing. However, mean PASI at 6 months post-

treatment interruption was low in both groups of patients. This

highlights the importance of tailoring treatment patterns to the

individual patient to optimize long-term outcomes. Overall, this

analysis implies that the long-term effectiveness of secukinumab

is not impacted by treatment interruption.
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