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ABSTRACT

Introduction: Risankizumab has demonstrated 
a favourable safety profile in patients with pso-
riatic disease (moderate-to-severe psoriasis [PsO] 
and psoriatic arthritis [PsA]). We evaluated the 
long-term safety of risankizumab in psoriatic 
disease.
Methods: Long-term safety was evaluated by 
analysing data from 20 (phase 1–4) clinical tri-
als for plaque PsO and four (phase 2–3) trials 
for PsA. Treatment-emergent adverse events 
(TEAEs) and AEs in areas of special interest were 
reported among patients receiving ≥ 1 dose of 

risankizumab. Exposure-adjusted event rates 
were presented as events (E) per 100 patient-
years (PY).
Results: The long-term safety data analyses 
included 3658 patients with PsO (13,329.3 PY) 
and 1542 patients with PsA (3803.0 PY). The 
median (range) treatment duration for patients 
with PsO and PsA was 4.1 (0.2–8.8) years and 2.8 
(0.2–4.0) years, respectively. In the PsO popula-
tion, rates of TEAEs, serious AEs and AEs lead-
ing to discontinuation were 145.5 E/100 PY, 7.4 
E/100 PY and 1.9 E/100 PY, respectively; in the 
PsA population, these rates were 142.6 E/100 PY, 
8.6 E/100 PY, and 1.8 E/100 PY, respectively. The 
rates of serious infections (excluding COVID-
19-related infections) in the PsO and PsA popu-
lations were 1.2 and 1.4 E/100 PY, respectively. 
The rates of opportunistic infections (excluding 
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tuberculosis and herpes zoster) were low (< 0.1 
E/100 PY) in both populations. The rates of both 
nonmelanoma skin cancer (NMSC) and malig-
nant tumours excluding NMSC were 0.6 and 0.5 
E/100 PY in PsO and PsA, respectively, which are 
within the benchmarks of prior epidemiological 
studies. Adjudicated major cardiovascular event 
rates were 0.5 E/100 PY in PsO and 0.3 E/100 
PY in PsA, which are within the epidemiologic 
reference benchmarks for both indications. No 
additional safety concerns were identified with 
this long-term exposure.
Conclusions: The results support the favour-
able safety profile of risankizumab for long-term 
treatment of psoriatic disease with no new safety 
concerns and similar safety profiles among both 
PsO and PsA populations.

Keywords: IL-23; Long-term safety; Psoriasis; 
Psoriatic arthritis; Risankizumab

Key Summary Points 

Why carry out this study?

Risankizumab has demonstrated a favourable 
benefit-risk profile with long-term safety in 
patients with psoriasis (PsO) and psoriatic 
arthritis (PsA) with no new indication of 
adverse events

The objective of this study was to evaluate 
the long-term safety of risankizumab in pso-
riatic disease

What does was learned from the study?

This comprehensive safety analysis included 
data from 20 PsO and four PsA trials; 3658 
(13,329.3 patient years [PY]) patients with 
PsO and 1542 (3803.0 PY) patients with PsA 
were followed up to 8.8 and 4.0 years, respec-
tively

Rates of adverse events (AEs) and AEs of 
special interest (infections, cardiovascular 
events, hypersensitivity) remained consistent 
with prior reports or decreased over time

The findings are consistent with previously 
reported safety of risankizumab and support 
its long-term use among patients with psori-
atic disease

INTRODUCTION

Psoriatic disease, which includes both psoriasis 
(PsO) and psoriatic arthritis (PsA), is a chronic, 
immune-mediated inflammatory condition asso-
ciated with high individual and societal burden, 
leading to cumulative life course impairment 
for patients that requires long-term continuous 
treatment to achieve disease control. Achieve-
ment of clear or almost clear skin, combined 
with control of joint symptoms, is associated 
with improvements in the physical and psycho-
social effects of psoriatic disease [1, 2]. Durabil-
ity of treatment response over years can lead to 
sustained improvements in health-related qual-
ity of life [3, 4]. Biologics are recommended for 
the treatment of moderate-to-severe psoriatic 
disease, but some are associated with adverse 
events (AEs), such as infections.

Risankizumab is a selective interleukin (IL)-23 
inhibitor that binds to the p19 subunit of IL-23 
and prevents interaction with its receptor [5]. 
Research has demonstrated that risankizumab 
offers durable skin clearance, improved muscu-
loskeletal manifestations and improved quality 
of life, while maintaining a favourable safety 
profile in patients with psoriatic disease [6, 7]. 
Additionally, real-world studies and network 
meta-analyses have shown that risankizumab 
exhibited a favourable benefit-risk profile com-
pared to other biologic therapies, thus validating 
its strong tolerability profile [8, 9].

Safety is critical in treating chronic condi-
tions like PsO and PsA, as they require life-long 
treatment. The long-term safety of therapies 
provides valuable information on the poten-
tial risks associated with prolonged use and rare 
events requiring robust exposures. Data on the 
safety of a treatment help physicians to make 
informed decisions on the benefits and risks of 
that treatment. Short- and long-term integrated 
safety results (16 weeks and up to 5.9 years) 
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of risankizumab in patients with moderate-
to-severe PsO have been previously published 
[10]. The aim of the comprehensive integrated 
analysis presented here was to report on the 
extended safety findings of risankizumab across 
psoriatic diseases, covering a maximum duration 
of 8.8 years for patients with moderate-to-severe 
plaque PsO and 4.0 years for those with active 
PsA.

METHODS

Patients and Study Treatment

This integrated risankizumab safety data set 
included data from 20 phase 1–4 plaque PsO 
clinical trials and four phase 2–3 PsA trials (data 
cut-off 25 March 2023; Electronic Supplemen-
tary Material [ESM] Table S1). All patients who 
received ≥ 1 dose of risankizumab, including all 
administered doses between 18 to 180 mg, were 
included in this analysis.

Treatment-emergent adverse events (TEAEs) 
were defined as any event with an onset after 
the first dose and within 20 weeks after the last 
risankizumab dose during the analysis period. 
AEs and AEs in areas of special interest (AESIs) 
were assessed and recorded through the end 
of exposure (last dose–first dose + 5 half-lives 
[20 weeks]).

AESIs included serious infections, opportun-
istic infections, active tuberculosis, herpes zos-
ter, nonmelanoma skin cancer (NMSC; includ-
ing basal cell carcinoma [BCC]-to-squamous 
cell carcinoma [SCC] ratio), malignant tumours 
excluding NMSC, adjudicated major adverse car-
diovascular events (MACE; defined as cardiovas-
cular death, nonfatal myocardial infarction or 
nonfatal stroke), suicidal ideation and behav-
iour (SIB; the enrolment criteria for the risanki-
zumab clinical trials did not exclude patients 
with a history of SIB), hepatic events, inflam-
matory bowel disease, serious hypersensitivity 
reactions (including anaphylactic reactions) and 
injection site reactions. TEAEs were coded using 
the Medical Dictionary for Regulatory Activities 
(MedRA version 25.1. https:// admin. meddra. 

org/ sites/ defau lt/ files/ guida nce/ file/ whats new_ 
25_1_ Engli sh. pdf).

The protocols for all the studies included in 
this analysis were approved by the Institutional 
Review Board or ethics committee at each par-
ticipating site. All studies were conducted in 
accordance with the International Conference 
on Harmonisation, Good Clinical Practice 
Guidelines and the ethical principles of the Dec-
laration of Helsinki. All enrolled patients pro-
vided written informed consent before undergo-
ing study-related procedures.

Analyses of Safety Outcomes

Exposure-adjusted event rates were reported as 
events per 100 patient-years (E/100 PY), and the 
95% confidence intervals (CIs) were calculated 
using the exact Poisson CI of the rate.

The rate of AEs during the first 6 months and 
then subsequent 1-year intervals were reported 
in time interval analysis. Both treatment-emer-
gent and nontreatment-emergent deaths were 
reported. The standardised mortality ratio 
(SMR) was calculated as the ratio of observed 
treatment-emergent deaths to expected deaths 
using the most recent country-specific mortal-
ity data from the World Health Organisation 
through 2019 and adjusting for country, sex, 
age and length of exposure [11].

RESULTS

Risankizumab Exposure and Baseline 
Characteristics

The analyses included 3658 patients (13,329.3 
PY of exposure) with PsO and 1542 patients 
(3803.0 PY of exposure) with PsA who 
received ≥ 1 dose of risankizumab (at any dose). 
The median (range) treatment duration was 4.1 
(0.2–8.8) years and 2.8 (0.2–4.0) years for the 
PsO and PsA populations, respectively. Treat-
ment duration intervals are summarised in ESM 
Table S2.

Baseline characteristics are reported in Table 1. 
In the PsO population, most patients were male 
(68.4%), while an equal representation of both 

https://admin.meddra.org/sites/default/files/guidance/file/whatsnew_25_1_English.pdf
https://admin.meddra.org/sites/default/files/guidance/file/whatsnew_25_1_English.pdf
https://admin.meddra.org/sites/default/files/guidance/file/whatsnew_25_1_English.pdf
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sexes was observed in the PsA population. Prior 
use of tumour necrosis factor (TNF) inhibitors 
in the PsO and PsA populations was 24.1% and 
15.2%, respectively. The use of methotrexate 
at baseline was more prevalent among patients 
with PsA (59.5%) than among those with PsO 
(< 0.1%).

Overview of Long‑Term Safety

The overall rates of TEAEs, serious AEs and AEs 
leading to discontinuation were similar among 
the PsO and PsA populations and are summa-
rised in Table  2. Among both PsO and PsA 
populations, the rates of AEs in AESIs either 
decreased over time or remained consistent 
with prior safety reports of risankizumab. The 
exposure-adjusted event rates were within the 

Table 1  Baseline demographic and disease characteristics

BMI Body mass index, TNFi tumour necrosis factor inhibitor, PY patient-years
a Data are presented as n (%) unless otherwise indicated

Characteristics, n (%)a Psoriasis (N = 3658, 13,329.3 PY) Psoriatic arthritis 
(N = 1542, 3803.0 
PY)

Sex

Female 1156 (31.6) 777 (50.4)

Male 2502 (68.4) 765 (49.6)

Age, years

 < 65 3245 (88.7) 1295 (84.0)

65–74 367 (10.0) 213 (13.8)

 ≥ 75 46 (1.3) 34 (2.2)

Race

American Indian or Alaska Native 22 (0.6) 2 (0.1)

Asian 572 (15.6) 60 (3.9)

Black or African American 118 (3.2) 10 (0.7)

Native Hawaiian or Pacific Islander 14 (0.4) 4 (0.3)

White 2915 (79.7) 1443 (93.9)

Other 17 (0.5) 18 (1.2)

Weight, kg

 ≤ 100 2669 (73.0) 1180 (76.5)

 > 100 988 (27.0) 362 (23.5)

BMI, mean (SD), kg/m2 30.2 (7.03) 30.6 (6.55)

Prior TNFi use 883 (24.1) 234 (15.2)
Baseline methotrexate use 2 (< 0.1) 918 (59.5)
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Table 2  Treatment-emergent adverse events and adverse events of special interest in the psoriasis and psoriatic arthritis pop-
ulations

Adverse events Psoriasis (N = 3658, 13,329.3 PY)
E (E/100 PY) [95% CI]

Psoriatic arthritis 
(N = 1542, 3803.0 PY)
E (E/100 PY) [95% CI]

AEs 19,390 (145.5) [143.4–147.5] 5423 (142.6) [138.8–146.4]

Serious AEs 986 (7.4) [6.9–7.9] 327 (8.6) [7.7–9.6]

AEs leading to discontinuation 250 (1.9) [1.7–2.1] 68 (1.8) [1.4–2.3]

AEs leading to death 37 (0.3) [0.2–0.4] 10 (0.3) [0.1–0.5]

Infectionsa 5654 (42.4) [41.3–43.5] 1224 (32.2) [30.4–34.0]

Most common infections

- Nasopharyngitis 1619 (12.1) 217 (5.7)

- Upper respiratory infection 853 (6.4) 156 (4.1)

- Herpes zoster 70 (0.5) [0.4–0.7] 12 (0.3) [0.2–0.6]

Serious infectionsa 145 (1.1) [0.9–1.3] 55 (1.4) [1.1–1.9]

- Sepsis 15 (0.1) 3 (< 0.1)

- Pneumonia 13 (< 0.1) 7 (0.2)

- Urosepsis 1 (< 0.1) 4 (0.1)

- Cellulitis 11 (< 0.1) 3 (< 0.1)

Opportunistic infectionsb 11 (< 0.1) [0.0–0.2] 3 (< 0.1) [0.0–0.2]

- Tuberculosis (active) 1 (< 0.1) [0.0–0.0] 0

- Candida  infectionsc 69 (0.5) [0.4–0.7] 17 (0.4) [0.3–0.7]

Malignant tumours 161 (1.2) [1.0–1.4] 39 (1.0) [0.7–1.4]

NMSC 76 (0.6) [0.5–0.7] 19 (0.5) [0.3–0.8]

- Basal cell carcinoma 49 (0.4) 14 (0.4)

- Squamous cell carcinoma 23 (0.2) 5 (0.1)

Malignant tumours excluding NMSC 85 (0.6) [0.5–0.8] 20 (0.5) [0.3–0.8]

- Breast  cancerc 13 (< 0.1) 3 (< 0.1)

- Prostate  cancerc 12 (< 0.1) 5 (0.1)

- Pancreatic  carcinomac 6 (< 0.1) 0

- Renal cell  carcinomac 5 (< 0.1) 0

- Colon cancer 5 (< 0.1) 1 (< 0.1)

Adjudicated MACE 73 (0.5) [0.4–0.7] 13 (0.3) [0.2–0.6]

Serious hypersensitivity 10 (< 0.1) [0.0–0.1] 3 (< 0.1) [0.0–0.2]

Injection site reactions 373 (2.8) [2.5–3.1] 35 (0.9) [0.6–1.3]
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benchmarks from prior epidemiologic studies 
(Table 2; Figs. 1, 2).

Infections

Infections were the most reported TEAEs. Simi-
lar rates of infections excluding COVID-19 were 
observed in the PsO and PsA populations (42.4 
and 32.2 E/100 PY, respectively; Table 2), with 
nasopharyngitis and upper respiratory tract 
infection being the most common in both 
studied populations. Rates of serious infections 
(excluding COVID-19) were also similar among 
the PsO (1.1 E/100 PY) and PsA (1.4 E/100 PY) 
populations. The most observed serious infec-
tions in both populations were sepsis, pneumo-
nia and cellulitis, with the addition of urosepsis 
for PsA (Table 2). Rates of serious infections were 
within the reference rates for serious infections 
reported previously for PsO [12] and PsA [13] 
(Fig. 1). As most of the previous PsA trials were 
conducted during the COVID-19 pandemic, 
higher rates of serious infections related to 
COVID-19 were observed in this population and 
were as expected (ESM Table S3).

Opportunistic Infections

Rates of opportunistic infections (excluding 
tuberculosis and herpes zoster (both < 0.1 E/100 
PY)) and herpes zoster (0.5 and 0.3 E/100 PY, 
respectively) were comparable for both PsO and 
PsA populations (Table 2). In the PsO popula-
tion, there were 69 events of Candida infection 

AE Adverse event, E event, MACE major adverse cardiovascular event, NMSC nonmelanoma skin cancer, PY patient-years, 
TEAEs treatment-emergent adverse events
a Excluding COVID-related infections
b Excluding tuberculosis and herpes zoster
c By group term
d Includes non-treatment-emergent deaths

Table 2  continued

Adverse events Psoriasis (N = 3658, 13,329.3 PY)
E (E/100 PY) [95% CI]

Psoriatic arthritis 
(N = 1542, 3803.0 PY)
E (E/100 PY) [95% CI]

Depression 82 (0.6) 27 (0.7)

Suicidal ideation and behaviour 9 (< 0.1) 2 (0.1)
All  deathsd 35 (0.3) [0.2–0.4] 11 (0.3) [0.1–0.5]

Fig. 1  Treatment-emergent adverse events of special inter-
est per 100 patient-years in patients with psoriasis and pso-
riatic arthritis and reference comparators. E Events, MACE 
major adverse cardiovascular event, NB non-biologics arm, 
NMSC nonmelanoma skin cancer, PsA psoriatic arthritis 
population, PsO psoriasis population, PSOLAR Psoriasis 
Longitudinal Assessment Registry, PY patient-years, TEAE 
treatment-emergent adverse event, UK CPRD United 
Kingdom Clinical Practice Research Datalink. Reference 
data from PSOLAR [12–14] (range for ustekinumab, inf-
liximab, other biologics, and non-biologics presented), 
MarketScan® claims data base cohort study [15], Vaengeb-
jerg et al. [16] and UK CPRD [17]
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Fig. 2  Rate of adverse events over 6-month to 1-year inter-
vals in the psoriasis and psoriatic arthritis populations. AE 
Adverse event, PsA psoriatic arthritis, PsO psoriasis, PY 

patient-years. Serious infections include, among others, 
COVID-19 and its related infections
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(0.5 E/100 PY), of which eight events were con-
sidered to be possibly due to risankizumab, but 
none were serious. In the PsA population, there 
were 17 events (0.4 E/100 PY) of Candida infec-
tion, of which six events were considered to be 
possibly due to risankizumab, but none were 
serious.

The rate of active tuberculosis was < 0.1 per 
100 PY in the PsO population and 0 in the PsA 
population. Among the PsO population, 441 
patients had positive QuantiFERON Gold tests 
at baseline, among whom 107 were given con-
current prophylactic treatment and risanki-
zumab for a mean duration of 3.4 years with 
none experiencing reactivation. Addition-
ally, the remaining 334 patients, who did not 
receive prophylaxis and received risankizumab 
for a mean duration of 6.0 years, also did not 
experience reactivation. One patient with PsO 
was diagnosed with latent tuberculosis during 
screening, received prophylaxis and developed 
active tuberculosis 4 years later; risankizumab 
treatment was discontinued. In the PsA popula-
tion, 313 patients had a positive test for tuber-
culosis, among whom 178 patients received 
prophylactic treatment and risankizumab for a 
mean duration of 2.7 years without developing 
reactivation. The remaining 135 patients who 
had a positive test for tuberculosis (and did not 
receive prophylaxis) were treated with risanki-
zumab for a mean duration of 2.2 years, but 
none experienced reactivation.

Discontinuation of Risankizumab

A total of 250 events with PsO (1.9 E/100 PY) and 
68 events with PsA (1.8 E/100 PY) were reported 
that led to the discontinuation of risankizumab 
(Table 2). The most frequently reported events 
for discontinuation among patients with PsO 
were psoriatic arthropathy (n = 15), PsO (n = 12), 
prostate cancer (n = 7), death (n = 6), breast can-
cer (n = 5), pancreatic cancer, COVID-19, pneu-
monia and increased alanine transaminase (ALT; 
n = 4, each). In the PsA population, the most 
frequently reported events for discontinuation 
were psoriatic arthropathy (n = 13), prostate can-
cer and skin and subcutaneous tissue disorders 
(n = 4, each) and increased gamma-glutamyl 

transferase, latent tuberculosis, increased hepatic 
enzymes, and invasive ductal breast carcinoma 
(n = 2, each).

Summary of AESIs

Malignant Tumours

In the PsO population, the rate of malignant 
tumours excluding NMSC was 0.6 E/100 PY, 
and the most common tumours were prostate, 
pancreatic and breast cancer (Table  2; ESM 
Table S4). These rates were within the reference 
range for moderate-to-severe PsO reported in 
PSOLAR (0.5–0.8 E/100 PY) and the MarketS-
can® claims data base (overall PsO popula-
tion, 1.4 E/100 PY; Fig. 1) [14, 15]. In the PsA 
population, the rate of malignant tumours 
excluding NMSC was 0.5 E/100 PY, and the 
most common tumours were prostate cancer 
and invasive ductal breast carcinoma. The rate 
was within the reference benchmark (0.5 E/100 
PY; Fig. 1) [16]. The rate of NMSC in the PsO 
population (0.6 E/100 PY) was lower than that 
reported in the MarketScan® study (overall PsO 
population, 1.8 E/100 PY). The rate of NMSC 
in the PsA population (0.5 E/100 PY) was on 
the lower end of the range previously reported 
for real-world data from adult patients receiv-
ing approved psoriatic arthritis treatments in 
the MarketScan® database (0.4–6.0 E/100 PY; 
Fig. 1) [15]. The BCC:SCC ratio was 2.1:1 in 
the PsO population and 2.8:1 in the PsA popu-
lation. No unexpected malignancy trend was 
observed with risankizumab treatment for 
either study population.

Among 106 patients with PsO with a medical 
history of any malignant tumour at baseline, 
11 developed NMSC and 11 developed malig-
nant tumours excluding NMSC (1 recurrent 
bladder cancer; 1 recurrent laryngeal cancer; 
2 recurrent breast cancer of which 1 had a rea-
sonable possibility of being attributed to the 
study drug). Among 51 patients with PsA with 
a history of malignant tumours at baseline, 
four developed NMSC and one had malignant 
tumour excluding NMSC.
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Major adverse cardiovascular events

In the PsO population, the MACE rate was 0.5 
E/100 PY, including 13 treatment-emergent 
events of adjudicated cardiovascular (CV) 
deaths (which included death of unknown 
cause), 34 events of nonfatal myocardial infarc-
tion and 26 events of nonfatal stroke. Among 
patients with PsA, the MACE rate was 0.3 E/100 
PY and included six events of nonfatal myo-
cardial infarctions, four nonfatal strokes and 
three CV deaths (Fig. 1; ESM Table S5). The 
rates of MACE with risankizumab over the 
long-term in both populations were consistent 
with or slightly lower than the reference rates 
for MACE reported in PSOLAR (0.5–0.6 E/100 
PY in patients with PsO) and in the United 
Kingdom Clinical Practice Research Datalink, 
a large, longitudinal, UK general population-
based electronic medical database (0.6 E/100 
PY in patients with PsA receiving disease-mod-
ifying anti-rheumatic drugs/biologics; Fig. 1) 
[12, 14, 17]. No safety concerns were noted for 
the other adjudicated cardiovascular events.

Hepatic Events

While drug-induced hepatic disorder is not a 
safety concern for patients with PsO treated 
with risankizumab, a higher rate of hepatic 
events was anticipated in the PsA population 
due to the higher use of methotrexate (59.5% of 
patients had received concomitant methotrex-
ate). The rate of hepatic events in the PsA popu-
lation was 8.1 E/100 PY. Most events constituted 
laboratory abnormalities, such as increased ALT 
(2.4 E/100 PY) and aspartate aminotransferase 
(AST, 1.8 E/100 PY). No grade 3 or 4 ALT eleva-
tions were judged based on the National Cancer 
Institute Common Terminology Criteria for AEs 
v.4.03 (https:// ctep. cancer. gov/ proto colDe velop 
ment/ elect ronic_ appli catio ns/ docs/ CTCAE_4. 03. 
xlsx). All observed events were nonserious, and 
the majority were of mild to moderate severity. 
Among patients who had a hepatic event, 61.7% 
had reported methotrexate use at baseline.

Depression and SIB

The rates of depression and SIB in both studied 
populations are summarised in Table 2. In the 
PsO population, 82 events of depression (0.6 
E/100 PY) were reported among 72 patients. 
None of the events led to the discontinuation of 
risankizumab. There were nine reported events 
of SIB occurring in eight patients (< 0.1 E/100 
PY), of which three patients with psychiatric 
risk factors attempted suicide (< 0.1 E/100 PY) 
and one patient completed suicide (< 0.1 E/100 
PY); this latter patient was a 55-year-old male 
with a medical history of smoking and alcohol 
use (2–4 drinks/day). The cause of death was 
not considered to have a reasonable possibility 
of being attributed to risankizumab treatment. 
Intentional overdose and self-injurious ideation 
occurred in one patient in each population (< 0.1 
E/100 PY). The rate of depression (0.7 E/100 
PY) and SIB (< 0.1 E/100 PY) in the PsA popu-
lation was low and similar to that in the PsO 
population.

Serious Hypersensitivity

In the PsO population, there were ten events of 
serious hypersensitivity reactions (< 0.1 E/100 
PY; Table 2). These included reports of eczema 
(n = 2), Stevens-Johnson syndrome (n = 2), urti-
caria (n = 2), angioedema (n = 1), drug hypersen-
sitivity (n = 1), erythema multiforme (n = 1) and 
hypersensitivity (n = 1). Each of these events 
were confounded either by concomitant medi-
cations, including antibiotics and nonsteroidal 
anti-inflammatory drugs, lack of temporality or 
a negative re-challenge. In the PsA population, 
three patients (< 0.1 E/100 PY) experienced seri-
ous hypersensitivity (1 event each of anaphy-
lactic reaction, hypersensitivity and immune 
thrombocytopenia). The event of anaphylac-
tic reaction was considered to be related to the 
study drug by the investigator, and risankizumab 
was discontinued as anaphylaxis is a known risk 
of risankizumab treatment. The hypersensitiv-
ity and immune thrombocytopenia events were 
unrelated to risankizumab treatment, so the 
risankizumab dose remained unaltered.

https://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/CTCAE_4.03.xlsx
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/CTCAE_4.03.xlsx
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/CTCAE_4.03.xlsx
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Inflammatory Bowel Disease

There was one event (< 0.1 E/100 PY) of inflam-
matory bowel disease in the PsO population 
that included worsening of ulcerative colitis in 
a patient with a history of the disease. In the PsA 
population, there was one serious AE (< 0.1 E/100 
PY) of worsening of Crohn’s disease. This event 
was not considered to be treatment-related, and 
the risankizumab dose was unchanged.

Injection Site Reactions

Among the PsO population, the rate of injection 
site reaction was 2.8 E/100 PY (Table 2), among 
which injection site erythema (1.1 E/100 PY), 
site pain (0.3 E/100 PY) and site pruritus (0.3 
E/100 PY) were the most frequent AEs. Among 
the PsA population, the rate of injection site 
reaction was 0.9 E/100 PY, and the most frequent 
AEs were injection site erythema (0.4 E/100 PY), 
site pruritus (0.2 E/10 PY) and site reaction (0.1 
E/100 PY).

Mortality

Overall, there were 46 deaths in patients with 
PsO or PsA who received risankizumab. All 
causes of death for both studied populations are 
summarised in Table S6. In the PsO population, 
35 deaths (0.3/100PY), included 33 treatment-
emergent deaths and two nontreatment-emer-
gent deaths occurring ≥ 140 days after the last 
dose of risankizumab. The most frequent causes 
of treatment-emergent deaths were cardiovascu-
lar (n = 13 [adjudicated]), COVID-related (n = 7) 
and unknown (n = 5). In the PsA population, 
11 deaths (0.3/100 PY, including 10 treatment-
emergent deaths) were reported. The most fre-
quent causes of treatment-emergent deaths were 
cardiovascular (n = 3 [adjudicated]) and COVID-
related (n = 2).

Time Interval Analyses

In the PsO population, the total exposure mostly 
remained consistent, but declined at ≥ 5.5 years, 
while in the PsA population, the total exposure 
declined at each time interval. The rate of AEs 
decreased from the first 6-month interval to 

the last recorded interval in both the PsO and 
PsA populations, while the rates of serious AEs 
and AEs leading to discontinuation of risanki-
zumab remained stable over time (Fig. 2). In the 
PsO population, the rate of infections exclud-
ing COVID-19 reduced from 81.3 to 15.3/100 
PY. The rate of malignant tumours excluding 
NMSC increased from 0.4 to 1.3/100 PY at the 
last interval; however, the 95% CIs overlapped 
throughout the treatment duration. The MACE 
rates remained stable at 0.6 E/100 PY over time 
(Fig. 3), which was within the reference range 
for PsO reported in PSOLAR (0.5–0.6 E/100 PY) 
and the Market® study (overall PsO population, 
1.4 E/100 PY). In the PsA population, infections 
excluding COVID-19 rates reduced from 50.5 to 
27.1/100 PY, and the MACE rates reduced from 
0.5 to 0.3/100 PY. Both were within the refer-
ence range of the PSOLAR study. The rate of 
hepatic events reduced from 16.9 to 2.9 E/100 
PY (Fig. 4).

DISCUSSION

This comprehensive integrated safety analysis is 
the largest and longest safety report on risanki-
zumab in the PsO (13329.3 PY of exposure) and 
PsA (3803.0 PY of exposure) population to date. 
Risankizumab exhibited a favourable long-term 
safety profile with no new safety concerns. The 
safety profiles were similar among both the PsO 
and PsA populations. These findings further sup-
port safe long-term use of risankizumab in treat-
ing psoriatic disease.

Rates of AEs over 6-month and 1-year inter-
vals decreased or remained stable over time. The 
rates of serious infections with risankizumab 
were within the reference rates for serious infec-
tions reported for PsO and PsA [12–14]. The 
rate of COVID-19-related AEs in the PsA popu-
lation was high, but expected, as the phase 3 
PsA trials were conducted during the COVID-19 
pandemic.

Biologics may affect the risk of latent tuber-
culosis reactivation differently. Of note, several 
reports of risankizumab safety in clinical trials 
and post-marketing studies have found that 
risankizumab can be used in patients with PsO 
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and latent tuberculosis without the risk of reacti-
vation [18–20]. Similarly, long-term evaluations 
of patients with PsA treated with risankizumab 
have not revealed any active cases of tuberculo-
sis [21, 22]. In this integrated analysis, we did 
not observe an increased risk of tuberculosis 
reactivation in either PsO or PsA populations.

The rates of NMSC and malignant tumours 
excluding NMSC in our study were within ref-
erence benchmarks, suggesting that risanki-
zumab did not measurably increase cancer risk 

with long-term use. Regardless, all patients 
should be evaluated for risk of cancer pre-treat-
ment, during treatment and post-treatment 
[23, 24]. The BCC-to-SCC ratios for patients 
were 2.1:1 for PsO and 2.8:1 for the PsA popu-
lation, indicating a low risk of drug-induced 
immunosuppression.

The rates of MACE with risankizumab in both 
PsO and PsA populations were consistent with 
or slightly lower than those reported in previ-
ous studies. An increased risk of cerebrovascular 

Fig. 3  Rate of adverse events over 6-month to 1-year intervals in the psoriasis population. AE Adverse event, MACE major 
adverse cardiovascular event, NMSC nonmelanoma skin cancer, PY patient-years
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accident (CVA) in patients with inflammatory 
disorders has been previously reported [25, 
26]. Long-term exposure-adjusted CVA rates in 
risankizumab PsO (0.2/100 PY) and PsA (0.1/100 
PY) clinical trials were similar to the reference 
benchmarks (0.25/100 PY and 0.26/100 PY, 
respectively) [27]. Given the rarity and latency 
of CVA, data from prospective long-term multi-
national observational studies are considered to 
be a source for signal evaluation [28]. A recent 

analysis of CVA signals in PsO patients treated 
with risankizumab was published based on 
adverse event reports in the U.S. Food and Drug 
Administration (FDA) database [29]. However, 
these findings were based on the dispropor-
tionality of drug-event pairs in the FDA adverse 
event reporting system, which can be misleading 
due to various biases and confounding factors. 
The CVA rates in our study were within the refer-
ence benchmarks, suggesting that CVA is not a 

Fig. 4  Rate of adverse events over 6-month intervals in the psoriatic arthritis population. AE Adverse event, MACE major 
adverse cardiovascular event, NMSC nonmelanoma skin cancer, PY patient-years
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safety concern for patients treated with risanki-
zumab [27].

The prevalence of depressive symptoms is 
reported to be high among patients with PsO 
[30]. In this study, with long-term exposure, we 
observed that the rate of depression remained 
low (0.6 E/100 PY) among patients with PsO, 
and none of the depression events led to treat-
ment discontinuation. In placebo-controlled tri-
als, the exposure-adjusted event rates for both 
depression and SIB were lower in the risanki-
zumab group compared to the placebo group 
[31, 32]. While event rates are not available in 
the literature, we can provide insights by exam-
ining the published incidence rates (IRs). The IR 
of depressive symptoms among patients treated 
with biologic agents in PSOLAR was 3.0 (95% 
CI 2.7–3.3) [33], and a population-based study 
using administrative data from two large health-
care organizations in the USA showed that the IR 
for suicidal ideation was 0.32 per 100 PY for the 
PsO-only population and 0.47 per 100 PY for the 
PsA population that may include patients with 
PsO and PsA [34]. Hence, in this long-term anal-
ysis, rates of depression and SIB were observed to 
be low in both studied populations.

The mortality rate was 0.3 E/100 PY among 
moderate-to-severe PsO and active PsA popula-
tions. The SMR for treatment-emergent deaths 
was 0.40 and 0.28 in the PsO and PsA popula-
tions, respectively, using 2019 data from the 
World Health Organisation [11]. Hence, the 
risk of mortality was not increased with risanki-
zumab treatment.

Although this study provides insights into 
the long-term safety of risankizumab in treat-
ing psoriatic disease, a few limitations should be 
noted. Integrating data from multiple trials may 
introduce heterogeneity in patient characteris-
tics, treatment protocols and follow-up dura-
tions. Additionally, the lack of a control group 
prevented the direct comparison of the safety 
profile of risankizumab with alternative treat-
ments. Finally, it should be noted that there may 
be a tendency for healthier patients to remain 
in studies for an extended duration, which may 
introduce potential bias.

CONCLUSIONS

In conclusion, the rates of AEs, serious AEs and 
AEs leading to discontinuation remained con-
sistent among both study populations through-
out the observed period. AEs of special interest 
were comparable with reported benchmarks for 
PsO and PsA. The number of deaths observed 
was consistent with expected standard mortal-
ity rates. Thus, this comprehensive, long-term 
safety evaluation of risankizumab for patients 
with psoriatic disease provides further support 
for the safety profile of risankizumab and its 
suitability for long-term use in treating the PsO 
and PsA populations.
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