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Secukinumab, a selective interleukin (IL)-17A inhibi-
tor, is approved for use in adult and paediatric psoria-
sis, psoriatic arthritis, ankylosing spondylitis and non-
radiographic axial spondyloarthritis. The aim of this
study was to report the long-term safety of secukinu-
mab in pooled data from 28 clinical trials and a post-
marketing safety surveillance in psoriasis, psoriatic
arthritis and ankylosing spondylitis patients. Analyses
included 12,637 secukinumab-treated patients, cor-
responding to 15,063, 5,985 and 3,527 patient-years
of exposure in psoriasis, psoriatic arthritis and anky-
losing spondylitis patients, respectively. Incidences
of serious adverse events were low, with no identifi-
able patterns across indications. Active tuberculosis or
latent tuberculosis infections were rare. The inci-
dence of opportunistic infections was <0.2/100
patient-years, the incidence of malighancy was
=1/100 patient-years, and the incidence of major ad-
verse cardiovascular events was <0.7/100 patient-
years, with no apparent increases over time. Secukinu-
mab demonstrated a favourable safety profile for up to
5 years of treatment across the 3 indications, and no
new safety signals were identified.
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Psoriasis (PsO), psoriatic arthritis (PsA) and ankylo-
sing spondylitis (AS) result from a complex interplay
among environmental, genetic and immune triggers.
Treatment is typically intended for a long duration; there-
fore, understanding the long-term safety profile of thera-
peutic agents is essential for clinical decision-making.

SIGNIFICANCE

Secukinumab is approved for use in chronic systemic in-
flammatory conditions, such as psoriasis, psoriatic arthritis
and ankylosing spondylitis. A long-term safety analysis
using data from multiple clinical trials and post-marketing
experience across indications is required to identify risks
that may become evident in a larger dataset and over a
long duration. This long-term (5 years) safety analysis en-
hances the previously published pooled safety report of
secukinumab with a larger dataset (12,637 patients) pool-
ed from 28 clinical trials and post-marketing surveillance
data (total exposure 285,811 patient-years), which provi-
des a broader understanding of the safety of secukinumab
and supports its long-term use in these chronic conditions.

Interleukin (IL)-17-mediated inflammation plays a
pivotal role in the pathogenesis of chronic immune-
mediated inflammatory diseases (IMIDs) (1-3). Thera-
peutic blockade of the IL-17 pathway results in the inhibi-
tion of both pathological and physiological mechanisms.
The IL-17 family members IL-17A and IL-17F have
pleiotropic effects on multiple immune cell types and
play an important role in host defence against infections
(specifically fungal infections) (1, 4). Therefore, it is
important to address the effect of IL-17 blockade on
opportunistic infections.

The pathogenesis of PsO, PsA and AS share common
systemic inflammatory pathways and cytokines. Because
of the inflammatory disease burden and genetic overlap,
patients with IMIDs are more susceptible to cardiovascu-
lar disease (CVD), metabolic comorbidities and inflam-
matory bowel diseases (IBDs) vs the general population
(5-13). These comorbidities, along with the concomitant
medications used to treat these conditions, may affect the
safety profile of treatments for PsO, PsA and AS.

Assessing the safety profile of a drug using data from
multiple clinical trials and post-marketing experience
across indications is best suited to identify risks that may
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become evident in a larger dataset. Secukinumab, a direct
IL-17A inhibitor, has shown long-lasting efficacy and
safety in treating the complete spectrum of psoriatic and
spondyloarthritis (SpA) disease manifestations, including
the nails, scalp, palms and soles, as well as PsA and axial
SpA (axSpA) (14-21).

Secukinumab is currently approved in more than 100
countries for use in PsO, PsA and axSpA. Over 20,000
patients have been treated with secukinumab in a clinical
trial setting, and approximately 500,000 patients have
been treated worldwide since launch (22). A longer-
term report (17) of pooled safety and tolerability data
for secukinumab across the 3 indications (up to 5 years
of treatment in PsO and PsA; up to 4 years in AS) was
consistent with the safety profile observed in individual
clinical trials (14—16, 18-21).

This integrated safety assessment (ISA) in PsO, PsA
and AS patients who received secukinumab treatment
for up to 5 years included pooled clinical trial data and
post-marketing safety surveillance data. The current
report enhances the previously published pooled safety
report (17) with a larger dataset and longer exposure to
secukinumab.

MATERIALS AND METHODS

Analysis design

The ISA included data from 28 clinical trials (19 PsO trials (11
Phase 111, 8 Phase IV); 5 PsA trials (Phase III); 4 AS trials (Phase
11T)) and post-marketing safety surveillance data of secukinumab
in the PsO, PsA and AS indications, along with the periodic sa-
fety update report (PSUR) from the time of initial secukinumab
treatment to a cut-off date of 25 December 2018 (Fig. 1). Patients
who received at least 1 dose of secukinumab, including those
who were initially randomised to placebo and re-randomised to
secukinumab per study protocol, were included in this analysis.
Dosing regimens included intravenous (up to 10 mg/kg) and

subcutaneous (75, 150 or 300 mg) secukinumab. All cumulative
data for up to 5 years of secukinumab treatment in PsO, PsA and
AS patients are reported.

Clinical trial analyses

Patients aged >18 years with moderate-to-severe plaque PsO,
active PsA or AS were included in individual clinical trials per
specific study protocols. The inclusion and exclusion criteria of
the patients, along with the individual study designs, have been
reported previously (14-16, 19, 20, 23-27). All analyses were
performed at descriptive level using SAS version 9.4.

At the time of enrolment, patients may have had active/ongoing
CVD (unless severe or uncontrolled); a previous history of IBD,
including Crohn’s disease (CD) or uveitis (but not if active or
ongoing); a history of basal cell carcinoma or actinic keratosis
(successfully treated with no evidence of recurrence in the past 3
months); carcinoma in situ of the cervix or non-invasive malig-
nant colon polyps (successfully removed); or latent tuberculosis
(provided prophylactic treatment had started before enrolment).
Per specific study protocols, patients may also have continued
taking sulfasalazine, methotrexate, corticosteroids and/or non-
steroidal anti-inflammatory drugs (NSAIDs) at stable doses in
the respective studies.

Patients with an inadequate response (therapy >3 months) or
intolerance to tumour necrosis factor-a inhibitors (TNFi: not
more than 1 in AS studies and not more than 3 in PsO and PsA
studies) were included in these trials. Two PsO clinical trials (19)
included patients with a prior history of biologics other than TNFi
(alefacept, briakinumab, efalizumab and ustekinumab) after an
appropriate washout period.

Safety assessments

Adverse events (AEs) and serious adverse events (SAEs) were
retrieved using the clinical trial database. The AE preferred terms
(PTs) and adverse events of special interest (AESIs) were coded
using the Medical Dictionary for Regulatory Activities (MedDRA;
version 21.1). In the clinical trial database, AEs, SAEs and AESIs
were analysed using exposure-adjusted incidence rates (EAIRs;
patient incidence rate/100 patient-years (PY)) calculated as the
number of events/total exposure time. Data are summarized overall
and by indication.
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ERASURE FIXTURE SCULPTURE FEATURE JUNCTURE ALLURE PROSE
NCTO01365455 NCT01358578 NCT01406938 NCT01555125 NCT01636687 NCT02748863 NCT02752776
CAIN457A2302 CAIN457A2303 CAIN457A2304 CAIN457A2308 CAIN457A2309 CAIN457A2323 CAIN457A3401
N=738 N=1,306 N=967 Fixed regimen N=177 N=182 N=214 N=1,660
vs PBO vs ETN & PBO vs re-treatment vs PBO vs PBO vs PBO N/A
GESTURE TRANSFIGURE CLEAR 2PRECISE CARIMA OPTIMISE IPSI-PSO
o NCT01806597 NCT01807520 NCT02074982 NCT02008890 NCT02559622 NCT02409667 NCT02595970
n CAIN457A2312 CAIN457A2313 CAIN457A2317 CAIN457A3301 CAIN457ADE02 CAIN457A3302 CAIN457AFRO1
o N=205 N=198 N=676 N=237 N=151 N=16,487 N=120
vs PBO vs PBO vs UST vs PBO vs PBO N/A N/A
PSORITUS GAIN PRIME SCALP AJPO1
NCT02362789 NCT02474069 NCT02474082 NCT02267135 NCT02547714
CAIN457ADE03 CAIN457ADE04 CAIN457ADE06 CAIN457AUS01 CAIN457AJPO1
N=132 N=772 N=202 N=102 N=34
vs PBO Dose optimisation vs Fumaderm vs PBO N/A
N
—
FUTURE 1 FUTURE 2 FUTURE 3 FUTURE 4 FUTURE 5
< NCT01392326 NCT01752634 NCT01989468 NCT02294227 NCT02404350
n CAIN457F2306 CAIN457F2312 CAIN457F2318 CAIN457F2336 CAIN457F2342
o N=606 N=397 N=414 N=341 N=997
vs PBO vs PBO vs PBO vs PBO vs PBO
N
—
MEASURE 1 MEASURE 2 MEASURE 3 MEASURE 4 Fig. 1. Studies included in the pooled analysis. AS:
NCT01358175 NCT01649375 NCT02008916 NCT02159053 ; e LN
2 CAIN457F2305 CAIN457F2310 CAIN457F2314 CAIN457F2320 ankylosing spondylitis; ETN, etanercept; N: total number
N=371 N=219 N=226 N=350 of patients per group; N/A: not applicable; PBO: placebo;
vs PBO vs PBO vs PBO vs PBO PsA: psoriaticarthritis; PsO: psoriasis; UST: ustekinumab.
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Post-marketing safety surveillance data

Post-marketing safety surveillance includes all non-clinical trial
exposure to secukinumab and is based on worldwide sales. The
AEs, SAEs and AESIs from post-marketing data were retrieved
using the Novartis Safety Database and reported as crude inci-
dence/PY.

Ethics

All clinical studies were conducted in compliance with the
Declaration of Helsinki (28), International Council for Harmoni-
sation Guidelines for Good Clinical Practice, and local country
regulations.

RESULTS
Study population

Safety analyses of the pooled clinical trials included
12,637 patients treated with secukinumab (8,819, 2,678
and 1,140 patients with PsO, PsA and AS, respectively).
Cumulative secukinumab exposure in PsO, PsA and
AS patients was 15,063, 5,985 and 3,527 per 100 PY,
respectively.

At baseline, the rates of hypertension (37.6%), hy-
perlipidaemia (21.5%) and diabetes mellitus (10.2%)
were numerically higher in patients with PsA vs patients
with PsO (21.4%, 13.5% and 6.8%) and AS (23.2%,
9.6% and 3.2%). The rate of uveitis at baseline was
higher in the AS dataset (18.0%), which was expected
given the predisposition of these patients to uveitis (29).
In the pooled PsO, PsA and AS datasets, a baseline
medical history of IBD was reported by 1 (0.01%), 6

Table I. Baseline demographics and relevant or current medical
conditions

Psoriasis PsA AS

Any Any Any

secukinumab secukinumab secukinumab
Characteristic N=8,819 N=2,678 N=1,140
Age (years), mean (SD) 44.9 (13.5) 48.8 (12.1) 42.5(12.1)
Female, n (%) 2,889 (32.8) 1,410 (52.7) 373 (32.7)
Weight (kg), mean (SD) 86.6 (21.3) 84.3 (19.7) 79.7 (17.7)

Relevant medical history or current medical condition, n (%)
Hypertension 1,888 (21.4) 1,007 (37.6) 265 (23.2)

Hyperlipidaemia 1,188 (13.5) 577 (21.5) 109 (9.6)
Diabetes mellitus 598 (6.8) 274 (10.2) 37 (3.2)
1BD 1(0.01) 6 (0.22) 22 (1.9)
Crohn’s disease 5 (0.06) 6 (0.22) 5(0.4)
Ulcerative colitis 13 (0.15) 4 (0.15) 4(0.4)
Uveitis 3(0.03) 14 (0.52) 205 (18.0)
Smoking (yes) 2,978 (33.8) 536 (20.0) 349 (30.6)

AS: ankylosing spondylitis; IBD: inflammatory bowel disease; N: number of
patients in the analysis; n: number of patients with a response; PsA: psoriatic
arthritis; SD: standard deviation.

(0.22%) and 22 (1.9%) patients, respectively. A medical
history of CD or ulcerative colitis (UC) at baseline was
reported in 5 (0.06%) and 13 (0.15%) patients in the
PsO cohort, 6 (0.22%) and 4 (0.15%) patients in the
PsA cohort and 5 (0.4%) and 4 (0.4%) patients in the
AS cohort (Table I).

Safety summary

Over the entire observation period, the EAIR of any AE
with secukinumab treatment was 224.9, 159.2 and 125.5
per 100 PY in PsO, PsA and AS patients, respectively.
The EAIR/100 PY of any SAE was 7.0, 8.2 and 5.8 in
PsO, PsA and AS patients, respectively, showing no

Table II. Summary of pooled safety data from secukinumab clinical trials

Characteristic

Psoriasis

Psoriatic arthritis

Ankylosing spondylitis

Any secukinumab
N=38,819

Any secukinumab
N=2,678

Any secukinumab
N=1,140

Exposure (days), mean (SD)
Exposure (days), median (min-max)
Death, n (%)
Discontinuations due to adverse events, n (%)
Exposure-adjusted incidence rate/100 PY (95% CI)
Any adverse event
Any serious adverse event
Most common adverse events, IR (95% CI)
Nasopharyngitis
Headache
Diarrhoea
Upper respiratory tract infection
Adverse events of special interest, IR (95% CI)
Serious infections?
Candida infections®
Opportunistic infections®

Inflammatory bowel diseased

Crohn'’s disease’
Ulcerative colitis'

Major adverse cardiovascular event®
Uveitis?
Malignancyf

d

623.9 (567.7)
366.0 (1.0-1,982.0)
14 (0.2)

466 (5.3)

224.9 (219.8, 230.1)
7.0 (6.6, 7.5)

22.6 (21.8, 23.5)
7.3 (6.8, 7.8)
4.2 (3.9, 4.6)
5.3 (4.9, 5.7)

1.4 (1.2, 1.6)
2.9 (2.7,3.2)
0.19 (0.1, 0.3)

0.01 (0.0, 0.1)
0.1 (0.05, 0.2)
0.1 (0.08, 0.2)

0.4 (0.3, 0.5)
0.01 (0.0, 0.05)
0.9 (0.7, 1.0)

816.2 (580.7)
671.0 (8.0-1,984.0)
11 (0.4)

162 (6.0)

159.2 (152.7, 166.0)
8.2(7.4,9.0)

11.6 (10.7, 12.6)
3.8 (3.3, 4.4)
3.9 (3.4, 4.5)
8.8 (8.0, 9.6)

1.8 (1.5, 2.2)
1.5 (1.2, 1.9)
0.18 (0.1, 0.3)

0.03 (0.0, 0.1)
0.1 (0.04, 0.2)
0.1 (0.04, 0.2)

0.4 (0.3, 0.6)
0.1 (0.04, 0.2)
1.0 (0.77, 1.3)

1,130.1 (583.0)
1,037.0 (1.0-1,991.0)
9 (0.8)

88 (7.7)

125.5 (117.8, 133.5)
5.8 (5.0, 6.7)

10.7 (9.48, 12.0)
3.8 (3.2, 4.6)
4.0 (3.3, 4.7)
4.5 (3.8, 5.3)

1.2 (0.9, 1.6)
0.7 (0.5, 1.1)
0.14 (0.1, 0.3)

0.03 (0.0, 0.2)
0.4 (0.2, 0.7)
0.2 (0.1, 0.5)

0.7 (0.4, 1.0)
1.2 (0.9, 1.7)
0.5 (0.3, 0.8)

@Rates for system organ class.Rates for high-level terms. “Opportunistic infections were bronchopulmonary aspergillosis, cytomegalovirus gastroenteritis, gastrointestinal
candidiasis, herpes zoster cutaneous disseminated, herpes zoster infection neurological, mycobacterium avium complex infection, oesophageal candidiasis, pneumocystis

Rates for standardized MedDRA query terms - “malignancies and unspecified tumour”.
CI: confidence interval; IR: incidence rate; N: total number of patients per group; n: number of patients with an event; PY: patient-years; SD: standard deviation.
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noticeable patterns across indications (Table IT). Overall,
14 (0.2%), 11 (0.4%) and 9 (0.8%) deaths were reported
among PsO, PsA and AS patients, respectively. Discon-
tinuation from the clinical trial due to AEs was reported
in 466 (5.3%), 162 (6.0%) and 88 (7.7%) PsO, PsA and
AS patients, respectively (Table II).

Most common adverse events

The EAIRs of AE PTs in secukinumab-treated patients
were comparable across PsO, PsA and AS studies (Table
II), with no new safety signals identified from those
previously reported. The most common AEs during the
entire safety period in PsO, PsA and AS patients were
nasopharyngitis (EAIR/100 PY: 22.6, 11.6 and 10.7,
respectively), headache (EAIR/100 PY: 7.3, 3.8 and
3.8, respectively), diarrhoea (EAIR/100 PY: 4.2, 3.9 and
4.0, respectively) and upper respiratory tract infection
(URTI; EAIR/100 PY: 5.3, 8.8 and 4.5, respectively)
(Table II).

Adverse events of special interest

Infections. Over the entire observation period, the
EAIRs/100 PY for serious infections were 1.4, 1.8 and
1.2 in PsO, PsA and AS patients, respectively (Table II).
The incidence of opportunistic infections was less than
0.2/100 PY across the 3 indications (PsO 0.19/100 PY;
PsA 0.18/100 PY; AS 0.14/100 PY) (Table II).

Candida infections. Over the entire observation period,
AEs related to Candida infection were reported in 426
(4.8%), 90 (3.4%) and 25 (2.2%) PsO, PsA and AS pa-
tients, respectively. This corresponded to an incidence of
2.9,1.5and 0.7 per 100 PY in PsO, PsA and AS patients,
respectively (Table I1). The most common type of Can-
dida infection was oral candidiasis (EAIR/100 PY: PsO

1.54; PsA 0.83; AS 0.31). Across indications, Candida
infections were responsive to standard treatment and did
not necessitate study drug discontinuation.

Viral infections. No increased risk of viral infections
was observed in patients treated with secukinumab
vs placebo in the short term, and EAIRs were gene-
rally comparable over the long term. No dose-response
relationship was observed for safety events with se-
cukinumab treatment within each indication (Table III).
Across indications and doses (300 and 150 mg), the most
common viral infection was viral influenza (MedDRA
term) (Table I1I). The EAIR/100 PY for any viral infec-
tion in PsO, PsA and AS patients was 3.5, 2.7 and 3.3,
respectively.

Inflammatory bowel disease. The incidence of IBD
(standardized MedDRA query (SMQ); includes pre-
ferred terms (PTs) of IBD, CD or UC) ranged from
0.01-0.1/100 PY in PsO, 0.03-0.1/100 PY in PsA and
0.03-0.4/100 PY in AS patients (Table II). Among PsO
patients, 20 (16 new onset), 14 (12 new onset) and 2
(both new onset) patients reported UC, CD and IBD,
respectively. Among PsA patients, 6 (5 new onset), 6 (4
new onset) and 2 (both new onset) patients reported UC,
CD and IBD, respectively. Among AS patients, 8 (5 new
onset), 15 (11 new onset), and 1 (new onset) patients
reported UC, CD and IBD, respectively.

Uveitis. In PsO patients, the EAIR of uveitis was
0.01/100 PY (2 patients) over the entire treatment period;
both cases were mild-to-moderate and new onset. In PsA
patients, the EAIR of uveitis was 0.1/100 PY (6 patients);
all cases reported were mild-to-moderate in patients with
no previous history of uveitis. In AS patients, the EAIR
of uveitis was 1.2/100 PY (42 cases) (Table II).

Major adverse cardiovascular events. Over the entire
treatment period, the incidence of major adverse cardio-

Table III. Exposure-adjusted incidence rates of viral infections with secukinumab

Any secukinumab 300 mg Any secukinumab 150 mg Any secukinumab Placebo?®
MedDRA Term 95% CI 95% CI 95% CI 95% CI
Psoriasis N=7,481 N=1,866 N=8,819 N=1,076
Any viral infection 3.8 (3.4,4.2) 2.9 (2.4, 3.5) 3.5(3.2,3.9) 7.1 (4.4, 10.8)
Viral influenza 3.3(2.9, 3.6) 2.7 (2.2, 3.3) 3.1(2.8,3.4) 5.4 (3.1, 8.7)
Viral lower respiratory tract infection 0.01 (0.0, 0.05) 0.05 (0.01, 0.2) 0.02 (0.0, 0.06) 0.0 (0.0, 1.2)
Viral upper respiratory tract infection 0.5 (0.4, 0.6) 0.2 (0.09, 0.4) 0.4 (0.3, 0.5) 1.7 (0.5, 3.9)
Herpes viral infections 3.29 (2.95, 3.65) 2.39 (1.92, 2.93) 3.02 (2.74, 3.32) -
Psoriatic arthritis N=1,198 N=1,795 N=2,678 N=2883
Any viral infection 3.5 (2.7, 4.5) 2.6 (2.0, 3.2) 2.7 (2.3,3.2) 4.1(2.2,7.0)
Viral influenza 2.6 (1.9, 3.5) 2.2 (1.7, 2.7) 2.2 (1.8, 2.6) 3.2 (1.5, 5.8)
Viral lower respiratory tract infection 0.1 (0.01, 0.4) 0.03 (0.0, 0.2) 0.05 (0.01, 0.2) 0.0 (0.0, 1.2)
Viral upper respiratory tract infection 0.8 (0.4, 1.3) 0.4 (0.2, 0.7) 0.5 (0.4, 0.7) 0.9 (0.2, 2.8)
Herpes viral infections 2.60 (1.90, 3.48) 2.37 (1.85, 2.98) 2.30 (1.93, 2.73) -
Ankylosing spondylitis N=113 N =864 N=1,140 N =388
Any viral infection 3.5(1.7,6.4) 3.0 (2.3, 3.8) 3.3 (2.7, 4.0) 5.7 (2.3, 11.8)
Viral influenza 3.1(1.4,5.9) 2.9(2.2,3.7) 3.1(2.5,3.7) 5.7 (2.3, 11.8)
Viral lower respiratory tract infection NR NR NR NR
Viral upper respiratory tract infection 0.3 (0.01, 1.8) 0.09 (0.01, 0.3) 0.2 (0.08, 0.4) 0.0 (0.0, 3.0)

Herpes viral infections
Viral meningitis

1.70 (0.55, 3.96)
0.00 (0.00, 1.22)

2.00 (1.44, 2.69)
0.00 (0.00, 0.16)

1.77 (1.35, 2.28)
0.03 (0.00, 0.16)

2Placebo-controlled period in the studies included in the pooled analysis was up to week 16/24. Novartis Data on File May 2020.
Safety analyses included all patients who received =1 dose of SEC (including placebo switchers).
CI: confidence interval: MedDRA: Medical Dictionary for Regulatory Activities; N: total number of patients per group; NR: not reported.
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vascular events (MACE) was 0.4/100 PY in both PsO and
PsA patients and 0.7/100 PY in AS patients (Table II).

Malignancy. Among PsO patients, malignant or unspeci-
fied tumours (SMQ) were reported in 127 patients (EAIR
0.9/100 PY) over the entire observation period (Table
IT). The most common type of malignancy reported was
basal cell carcinoma (41 patients: EAIR 0.3/100 PY).
Two PsO patients reported PTs related to haematological
malignancy, namely, acute leukaemia, B cell lymphoma,
lymphoproliferative disorder and plasma cell myeloma.

Overall, 60 PsA patients reported a malignant or unspe-
cified tumour (EAIR 1.0/100 PY) (Table II). Basal cell
carcinoma was the most common malignancy reported
(19 patients: EAIR 0.32/100 PY). PTs related to hae-
matological malignancies in PsA patients were chronic
lymphocytic leukaemia (2 patients) and B cell lymphoma
(1 patient). Malignant or unspecified tumours were re-
ported in 19 AS patients (EAIR 0.5/100 PY) (Table II).
One AS patient reported B cell lymphoma.

Year-by-year incidence of adverse events of special
interest

Serious infections, Candida infection, IBD, UC and CD
showed no increase on a year-by-year basis with secukinu-
mab treatment across PsO, PsA and AS studies (Fig. 2).

Incidence of adverse events of special interest by
secukinumab dose

Overall, the reported EAIRs for any AE, any SAE, se-
rious infections, IBD and MACE for the approved 300
mg and 150 mg secukinumab doses were comparable
and no noticeable trends were observed in the dose-
response relationship with secukinumab treatment in
terms of safety events within each indication. However,
Candida infections were more common in PsO patients
treated with the 300 mg dose compared with the 150
mg dose. The imbalance between doses was limited to
non-serious, localised mucosal or cutaneous candidiasis,
with no reports of chronic or systemic disease in any
treatment group.

Suicidality

Over the entire observation period, among PsO patients,
6 patients attempted suicide, 2 committed suicide, 5
reported suicidal ideation, and 1 reported suicidal de-
pression (EAIR 0.09/100 PY). A total of 4 PsA patients
reported suicidal ideation (EAIR 0.07/100 PY). Among
AS patients, 1 patient reported suicidal depression (EAIR
0.03/100 PY). No new safety signals in relation to suici-
dality were identified.
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Injection-site reactions

The incidence of injection-site reactions (high-level
term) in PsO, PsA and AS patients was 1.6, 1.3 and 0.6
per 100 PY, respectively.

Post-marketing safety surveillance data

As of 25 December 2018, across the approved indi-
cations, the cumulative post-marketing exposure to
secukinumab was estimated to be 285,811 PY.

The cumulative crude exposure-adjusted reporting
rates (EARRSs) for infections and infestations and for seri-
ous infections were 5.2 and 1.4 per 100 PY, respectively.
The cumulative EARRs of malignancy and MACE were
0.3 and 0.2 per 100 PY, respectively. Most assessable
cases were confounded by multiple risk factors or alter-
native explanations for events related to malignancies
or MACE. The cumulative EARR reported for IBD was
0.2/100 PY. The reporting rate for suicidal ideation and
behaviour was 0.04/100 PY.

The risk of IBD, serious infections, malignancy and
MACE determined in the 6 PSUR periods was consistent
with the previously reported safety profile of secukinu-
mab (Fig. 3).

DISCUSSION

This large safety analysis included 12,637 patients (cu-
mulative secukinumab exposure in PsO, PsA and AS

patients: 15,063, 5,985 and 3,527 per 100 PY, respec-
tively) pooled from 28 clinical trials with up to 5 years
of data, in addition to post-marketing surveillance data
(total exposure 285,811 PY). This analysis demonstrated
that secukinumab was associated with generally low fre-
quencies of AEs with no discernible patterns regarding
SAEs across indications. The most frequently reported
AE across indications was URTI.

Pooled analyses typically have a large dataset and are
a reliable source for assessing less-frequent treatment-
emergent AEs. Furthermore, long-term follow-up may
indicate an increase in the frequency of safety events over
time. The present analysis was conducted to answer 2
primary questions: (1) whether the overall safety profile of
secukinumab was consistent with that reported in previous
clinical trials (14—16, 18-21) and pooled safety findings
(17), and (2) whether there were any new safety findings in
a larger dataset with long-term exposure to secukinumab.

We analysed a larger dataset (12,637 vs 7,355 patients
(17)) with a longer exposure to secukinumab across the
PsO (15,063 PY vs 10,417 PY (17)), PsA (5,985 PY vs
3,867 PY (17)) and AS (3,527 PY vs 1,943 PY (17))
indications compared with a previous safety publication.
In the present analysis, the cumulative post-marketing
exposure to secukinumab was approximately 285,811 PY
(cut-off date 25 December 2018) compared with 96,054
PY in the previous report (17).

Secukinumab was associated with a low frequency of
AEs, with no identifiable pattern among SAEs across the
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Fig. 3. Crude incidence (reporting rate) of adverse events with secukinumab across 6 periodic safety update reporting periods. Graphs
demonstrating crude incidence reporting rate/100 patient-years (PY) for malignancy, serious infections, major adverse cardiovascular event (MACE) and
inflammatory bowel disease (IBD) across the 3 indications, based on periodic safety update report (PSUR) data from 2014 to 2018. 2Rates for total IBD
(unspecified IBD, Crohn’s disease and/or ulcerative colitis). AS: ankylosing spondylitis; EARR: exposure-adjusted reporting rate; N: number of patients
in the analysis; PsA: psoriatic arthritis; PsO: psoriasis; PTYRR: patient-treatment years reporting rate.
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treatment groups in PsO, PsA and AS. The incidence rates
of AESIs, such as serious infections, IBD, malignancy
and MACE and suicidality-related AEs were consistent
with findings from previous reports (14-21, 30), with no
new safety signals across any indication. Consistent with
previous data (17), in this pool, Candida infections were
more common in PsO patients receiving secukinumab
300 mg vs secukinumab 150 mg. Overall, the rates of
occurrence of injection-site reactions reported in this ana-
lysis were low and consistent with event rates reported
previously (17-20).

Any modulation of the host immune response in
chronic inflammatory conditions using a biologic agent
may increase the risk for infections, including fungal
infections (31). Furthermore, immune dysregulation
in conditions such as PsO and spondyloarthritis have
the potential to predispose patients to severe infections
(32). It is noteworthy that secukinumab selectively
targets IL-17A and does not affect the T helper type 1
(Th1) pathway. The host immunity regulated via the Th1
pathway is expected to remain largely intact in patients
receiving secukinumab treatment. In this large pooled
dataset comprising patients who received secukinumab
for a period of up to 5 years, the incidence of serious
infections ranged from 1.2/100 to 1.8/100 PY, with no
clinically meaningful differences in EAIRs across the 3
indications. The reported EAIRs for any viral respiratory
infections with secukinumab treatment in the PsO, PsA
and AS datasets were 3.5/100 PY, 2.7/100 PY and 3.3/100
PY, respectively. Overall, the risk of viral respiratory
infections did not appear to increase with secukinumab
treatment. These results are consistent with those from
an independent review, which concluded that IL-17A
inhibition was not associated with an increased risk of
viral infections (33). The incidence of infections during
secukinumab treatment indicated a favourable benefit-
risk profile, which is essential in clinical decision-making
to manage patients with IMIDs, such as PsO, PsA and AS.

Compared with the general population, patients with
PsO, PsA and AS have an up to 4-fold increased risk
of IBD (13). Smoking, infections and high doses of
NSAIDs (used in PsA/AS) are risk factors associated
with manifestation or relapse of existing IBD (12, 13,
34-36). Furthermore, previous failure of a TNFi in
patients with PsO, PsA or AS has been reported to be
related to IBD-associated exacerbations and lesser di-
sease control (13, 37). An estimated one-third of patients
with IBD experience exacerbation of symptoms within
12 months of withdrawal of the TNFi (38).

This analysis included patients with PsO, PsA and
AS who were previously treated (with inadequate re-
sponse) with a TNFi. The pooled datasets also included
a considerable population of patients who were smokers
at baseline (33.8% PsO, 20.0% PsA and 30.6% AS).
However, the effects of current smoking and prior TNFi
in contributing to IBD in secukinumab-treated patients
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are currently indeterminate. In this large pooled dataset,
the incidence of CD, UC or unspecified IBD was low
and ranged from 0.01/100 PY to 0.4/100 PY in patients
with PsO, PsA or AS. Overall, these reported IBD event
rates with secukinumab treatment are consistent with
previously reported uncommon (EAIR <1%) event ra-
tes (13). The analysis confirmed no relevant interaction
between the use of secukinumab and relapse/worsening
of known or new-onset IBD.

Anterior uveitis is the most common extra-articular
manifestation of AS occurring in approximately 20-30%
of patients with AS (39). In our analysis, 18% of patients
in the pooled AS safety clinical trial dataset had uveitis
at baseline; over the course of 5 years, the incidence of
uveitis was 1.2/100 PY in the AS population (compared
with 0.01/100 PY in PsO and 0.1/100 PY in PsA patients).

A population-based longitudinal cohort study from
1994 to 2010 in 188,882 patients reported an increased
incidence of MACE in PsA, AS and PsO patients (8),
indicating immune-mediated conditions are probably
independent risk factors for MACE. Furthermore, hy-
pertension, dyslipidaemia, diabetes and smoking are
regarded as traditional cardiovascular risk factors (6),
and the elevated risk of CVD in patients with PsO, PsA
and AS is partially attributable to the presence of these
traditional risk factors (5, 6). In our pooled dataset, at
baseline, 21.4-37.6% of patients had hypertension,
9.6-21.5% had hyperlipidaemia, 3.3—10.2% had diabetes
mellitus and 20.0-33.8% were smokers. Despite the pre-
sence of baseline risk factors for MACE in this analysis,
the incidence of MACE did not appear to increase over
time in patients with PsO, PsA or AS.

The risk of malignancy was consistent with the rates
across indications in the previous report (17). The use
of a larger dataset and the longer exposure to secukinu-
mab did not appear to increase the risk of malignancy
over time. An in-depth analysis of malignancy risk in
secukinumab-treated PsO, PsA and AS patients compa-
red with patients from the Surveillance, Epidemiology
and End Results (SEER) Program in the US has been
published recently (40).

Similar to previous findings (17), we did not observe
an increased rate of reported AESIs over time with se-
cukinumab treatment on a year-by-year interval basis.

Post-marketing safety data are considered comple-
mentary to data from randomised controlled trials. Se-
cukinumab was associated with a consistent safety profile
in a post-marketing setting across 6 successive PSUR
periods (26 December 2014 to 25 December 2018), with
285,811 cumulative post-marketing PY in the approved
indications of PsO, PsA and AS.

Limitations and strengths

Despite reassuring findings, there are certain limitations
to this safety analysis. Individual study protocols have
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defined inclusion and exclusion criteria of clinical trials,
which may not fully reflect routine clinical practice.
Studies included in the analysis may differ in terms of
baseline selection criteria, patient characteristics and
treatment regimens. The lack of a long-term placebo
comparison, due to ethical considerations, limits com-
parisons. Post-marketing safety surveillance results have
not been separated by individual dose regimen or by
indication. The mean exposure to study treatment should
be considered when interpreting results of the current
analysis. Furthermore, it should be noted that the mean
exposure to study treatment reduced over time in the
year-by-year analysis.

The strength of this report is that these analyses inte-
grate safety data from a large patient population pooled
(>12,000 patients) from over 28 clinical trials across
multiple indications and are complemented with a large
post-marketing surveillance safety dataset. Furthermore,
the use of EAIRs that adjust for potential differences in
the duration of drug exposure enhances the robustness
of this analysis. This long-term (up to 5 years) safety
assessment also provides a broader understanding of
the safety of secukinumab and supports its long-term
use in chronic systemic inflammatory conditions. The
data cut-off timing of post-marketing surveillance did
not include the COVID-19 pandemic.

Conclusion

In this updated safety analysis, secukinumab demonstra-
ted a favourable safety profile over long-term treatment
in patients with PsO, PsA and AS. The safety profile of
secukinumab in these pooled populations was consistent
with that reported previously in the individual studies
of secukinumab (13-20). No new safety signals were
identified.
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