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Abstract
Risankizumab  (Skyrizi®; risankizumab-rzaa) is a humanized immunoglobulin (Ig) G1 monoclonal antibody that specifically 
targets the p19 subunit of interleukin (IL)-23, thereby inhibiting IL-23-dependent cell signaling. Subcutaneous risankizumab 
is approved for the treatment of adults with moderate to severe plaque psoriasis who are candidates for systemic therapy (in 
the EU), those who are candidates for systemic therapy or phototherapy (in the USA) and those who have an inadequate 
response to conventional therapies (in Japan). In pivotal phase III trials (UltIMMa-1, UltIMMa-2, IMMvent and IMMhance), 
risankizumab was more effective than placebo, ustekinumab and adalimumab with regard to the proportion of patients achiev-
ing ≥ 90% improvement from baseline in Psoriasis Area and Severity Index score (PASI 90) and a static Physician’s Global 
Assessment score of 0 or 1 at week 16, with these benefits maintained over the longer term. In supportive head-to-head trials, 
risankizumab was also superior to secukinumab and fumaric acid esters in terms of PASI 90 response rate. In an ongoing open-
label extension study (LIMMitless), risankizumab was associated with durable and improved efficacy after switching from 
ustekinumab or adalimumab, as well as durable maintenance of efficacy through > 2.5 years of continuous exposure. Treatment 
with risankizumab improved health-related quality of life and was generally well tolerated, both in the short- and longer-term. 
In conclusion, risankizumab represents a useful new treatment option for patients with moderate to severe plaque psoriasis.

Enhanced material for this Adis Drug Evaluation can be found at 
https ://doi.org/10.6084/m9.figsh are.12580 334.
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Risankizumab: clinical considerations in moderate 
to severe plaque psoriasis 

Humanized IgG1 monoclonal antibody that binds to and 
blocks the proinflammatory effects of IL-23

More effective than placebo, ustekinumab, adalimumab, 
secukinumab and fumaric acid esters in reducing the 
severity and extent of plaque psoriasis

Improves health-related quality of life

Generally well tolerated

1 Introduction

Psoriasis is a chronic immune-mediated inflammatory skin 
condition that affects 2–3% of the population [1]. Plaque 
psoriasis is characterized by well-delineated, red, scaly 
plaques, with disease severity defined partially by the total 
body surface area (BSA) involved [2]. However, the dis-
ease may be severe regardless of BSA involvement, and can 
have a significant negative impact on patients’ quality of 
life (QOL) [2]. Conventional systemic treatments for plaque 
psoriasis such as phototherapy, methotrexate, ciclosporin, 
acitretin and apremilast [3, 4] are often inadequate for 
patients with moderate to severe disease [2]. An improved 
understanding of the pathophysiology of psoriasis over the 
last 20 years has led to the development of biological agents 
targeting specific molecules such as tumour necrosis factor 
(TNF)-α, interleukin (IL)-12/23, IL-17 and IL-23 [1]. Such 
agents have demonstrated sustained efficacy and a favourable 
safety profile [5], and are now a mainstay in the treatment of 
moderate to severe plaque psoriasis.

Risankizumab  (Skyrizi®; risankizumab-rzaa) is a human-
ized immunoglobulin (Ig) G1 monoclonal antibody that 
selectively targets and binds to IL-23, thereby inhibiting the 
proinflammatory effects of IL-23 [5]. It is approved for the 
treatment of moderate to severe plaque psoriasis in multiple 
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countries, including the USA [6], Japan [7] and those of the 
EU [8]. This article provides an overview of the pharmaco-
logical properties of risankizumab and reviews the clinical 
data relevant to its use in moderate to severe plaque psoria-
sis. Discussion of the use of risankizumab in other approved 
indications (i.e. psoriatic arthritis, erythrodermic psoriasis 
and generalized pustular psoriasis in Japan [7]) is beyond 
the scope of this article.

2  Pharmacodynamic Properties 
of Risankizumab

Risankizumab specifically binds with high affinity (dissocia-
tion constant < 10 pmol/L) to the p19 subunit of IL-23 [5], 
thereby preventing its interaction with the IL-23 receptor 
complex and subsequently inhibiting IL-23-dependent cell 
signaling and the release of pro-inflammatory cytokines and 
chemokines [6, 8]. In vitro, risankizumab was 2- to 3-fold 
more potent than guselkumab and 4- to 10-fold more potent 
than ustekinumab and tildrakizumab in inhibiting IL-23 
signaling [9].

In human B-lymphoblastoid cell lines derived from 
human diffuse large cell lymphoma, risankizumab signifi-
cantly inhibited IL-23-dependent phosphorylation of STAT3 
[7]. At doses of 1–25 mg/kg, risankizumab inhibited ear 
swelling in a murine model of human IL-23-mediated pso-
riasiform dermatitis [9]. In patients with moderate to severe 
plaque psoriasis, single doses of intravenous (0.1–5 mg/kg) 
or subcutaneous (0.25 or 1 mg/kg) risankizumab reduced 
hyperkeratosis with parakeratosis, epidermal acanthosis and 
generalized inflammation in the dermis and epidermis [10]. 
Risankizumab was also associated with reduced expression 
of markers associated with keratinocyte layer thickening and 
hyperproliferation; dermal infiltration by T cells, neutrophils 
and dendritic cells; and tissue inflammation. Treatment with 
risankizumab resulted in significant (p < 0.005 vs placebo) 
reductions in the expression of lesional skin genes associated 
with IL-23/IL-17 signaling pathways, as well as normaliza-
tion of the gene expression profile of psoriatic lesions to a 
profile closely resembling that of non-lesional skin. Reduced 
expression of a set of 79 genes was correlated with Psoria-
sis Area Severity Index (PASI) scores at week 8 (r = 0.73; 
p < 0.00002) [10].

3  Pharmacokinetic Properties 
of Risankizumab

According to an integrated analysis of seven phase I–III 
trials, the pharmacokinetics of risankizumab in healthy 
subjects (n = 67) and patients with moderate to severe 
plaque psoriasis (n = 1844) can be characterized using a 

two-compartment model with first-order absorption and 
elimination [11]. The pharmacokinetics of risankizumab 
were typical of those of other IgG1 monoclonal antibodies, 
with no apparent target-mediated drug disposition [11]. In 
exposure-response analyses using data from five phase II and 
III trials in patients with moderate to severe chronic plaque 
psoriasis (n = 1732), the approved regimen of subcutaneous 
risankizumab 150 mg at weeks 0 and 4, then every 12 weeks 
was shown to maximize short-term (week 16) and long-term 
(week 52) efficacy [12]. There was no apparent relationship 
between risankizumab exposure and adverse events (AEs), 
including serious AEs and infections [12].

Subcutaneous r isankizumab exhibited linear 
pharmacokinetics across dose ranges of 0.25–1 mg/kg and 
18–300 mg in healthy subjects and patients with psoriasis, with 
dose-proportional increases in exposure [6, 8]. The maximum 
plasma concentration of risankizumab was reached after 
3–14 days [6–8] and steady-state concentrations were reached 
by week 16 [6]. The absolute bioavailability of subcutaneous 
risankizumab was estimated to be 89% and the steady-state 
volume of distribution (Vd) was 11.2–11.4 L [6, 8]. Given that 
risankizumab is a humanized IgG1 monoclonal antibody, it is 
expected to be degraded into small peptides and amino acids in 
the same manner as endogenous IgG. The estimated systemic 
clearance of risankizumab was 0.3 L/day and the terminal 
elimination half-life was 28 days [6, 8].

Age, sex and race (including Japanese or Chinese ethnic-
ity [13]) did not affect the pharmacokinetics of risankizumab 
[6, 8, 13]. The effects of renal or hepatic impairment on the 
pharmacokinetics of risankizumab have not been studied [6, 
8]. However, as risankizumab is predominantly eliminated 
via intracellular catabolism and is not expected to undergo 
renal elimination or metabolism by hepatic enzymes, the 
effects of renal or hepatic impairment on the pharmacoki-
netics of risankizumab are not expected to be clinically rel-
evant [8]. Therefore, dosage adjustments are not required in 
patients with renal or hepatic impairment. Serum creatinine 
levels, creatinine clearance and markers of hepatic function 
(i.e. alanine aminotransferase, aspartate aminotransferase, 
bilirubin) are not expected to have a clinically meaningful 
effect on risankizumab clearance in patients with psoriasis 
[8]. The Vd and clearance of risankizumab increased (and 
plasma concentrations decreased [6]) with increasing body-
weight; however, no dosage adjustments for bodyweight are 
recommended [6, 8].

Risankizumab has no potential to cause drug interac-
tions via CYP enzymes [14]. In patients with moderate to 
severe plaque psoriasis (n = 21), administration of subcuta-
neous risankizumab 150 mg once every 4 weeks (i.e. more 
frequently than the approved regimen) did not affect the 
in vivo activity of CYP1A2, CYP2C9, CYP2C19, CYP2D6 
or CYP3A enzymes [14]. In population pharmacokinetic 
analyses, coadministration of risankizumab with the CYP 
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substrates acetylsalicylate, amlodipine, atorvastatin, ibupro-
fen, levothyroxine, lisinopril or metformin had no effect on 
risankizumab exposure in patients with plaque psoriasis [8].

4  Therapeutic Efficacy of Risankizumab

The efficacy of subcutaneous risankizumab for the treat-
ment of moderate to severe plaque psoriasis was primarily 
evaluated in four pivotal, large (n > 450), randomized, 
double-blind, multinational, phase III trials: UltIMMa-1 
and UltIMMa-2 [15], IMMvent [16] and IMMhance [17], 
which are the main focus of discussion in this section. 
These data are supported by a phase II dose-ranging study 
[18], which is not discussed further; as well as a phase II/
III trial in Japanese patients (SustaIMM) [19] and two 
head-to-head phase III trials comparing risankizumab with 
secukinumab (IMMerge) [20] and fumaric acid esters [21], 
which are briefly discussed in Sect. 4.3.

The pivotal phase  III trials enrolled patients aged 
≥ 18 years with stable moderate to severe chronic plaque 
psoriasis (with or without psoriatic arthritis) who were 
candidates for systemic therapy or phototherapy [15–17]. 
All patients had BSA involvement of ≥ 10%, a PASI 
score of ≥ 12 and a static Physician’s Global Assessment 
(sPGA) score of ≥ 3. Key exclusion criteria included 
non-plaque forms of psoriasis (guttate, erythrodermic, 
pustular) and known chronic or relevant acute infections, 
including tuberculosis (TB) [15–17]. Across all trials, the 

mean age of patients was 46–49 years (median 51 years in 
IMMhance [17]) and most (68–71%) patients were male 
[15–17].

All four trials were conducted in two parts (A and 
B); design details and treatment regimens evaluated 
are summarized in Table  1. In part A of each trial, the 
co-primary endpoints were the proportions of patients 
achieving ≥ 90% improvement in the PASI score (PASI 
90) and an sPGA score of 0 (clear) or 1 (almost clear) at 
week 16 [15–17]. Statistical comparisons for the co-primary 
and ranked secondary endpoints were assessed using a 
prespecified hierarchical testing procedure [15–17].

4.1  Short‑Term Treatment

Subcutaneous risankizumab was efficacious in the treatment of 
moderate to severe plaque psoriasis in pivotal phase III trials 
[15–17]. At week 16, the proportion of patients achieving a 
PASI 90 response and an sPGA score of 0 or 1 was significantly 
higher with risankizumab than with placebo [15, 17], usteki-
numab [15] and adalimumab [16] (Table 2). These findings 
were supported by sensitivity analyses based on the per-proto-
col populations [15–17]. In the UltIMMa and IMMhance trials, 
significant differences in PASI 90 and sPGA 0 or 1 response 
rates between risankizumab and placebo were seen as early as 
week 4 (p < 0.001) [15, 17]. Significant differences between 
risankizumab and ustekinumab [15] and between risankizumab 
and adalimumab [16] were seen from week 4 for sPGA 0 or 1 
(p < 0.05) and from week 8 for PASI 90 (p < 0.01).

Table 1  Subcutaneous treatment regimens in pivotal randomized, double-blind, multinational, phase III trials

ADA adalimumab, PASI Psoriasis Area and Severity Index, PASI IRs PASI intermediate responders (≥ 50% to < 90% improvement in PASI 
score), PASI NRs PASI non-responders (< 50% improvement in PASI score), PASI Rs PASI responders (≥ 90% improvement in PASI score), 
PL placebo, pts patients, qxw every x weeks, sPGA static Physician’s Global Assessment, sPGA IRs sPGA inadequate responders (sPGA score 
of ≥ 2), sPGA Rs sPGA responders (sPGA score of 0 or 1), UST ustekinumab, wk(s) week(s), → indicates switched, ↕ indicates re-randomized
a Weight-based dosing, as per label (45 mg for pts weighing ≤ 100 kg or 90 mg for pts weighing > 100 kg)
b After wk 32, pts who relapsed (sPGA score of ≥ 3) were switched to RIS 150 mg q12w

Trial Treatment regimens

UltIMMa-1 and 
UltIMMa-2 [15]

Part A (wks 0–16) Part B (wks 16–52)
RIS 150 mg at wks 0 and 4 RIS 150 mg at wks 16, 28 and 40
UST 45 or 90 mgaat wks 0 and 4 UST 45 or 90 mga at wks 16, 28 and 40
PL at wks 0 and 4 → RIS 150 mg at wks 16, 28 and 40

IMMvent [16] Part A (wks 0–16) Part B (wks 16–44)
RIS 150 mg at wks 0 and 4 RIS 150 mg at wks 16 and 28
ADA 80 mg at wk 0 then 40 mg q2w PASI Rs: ADA 40 mg q2w

PASI IRs: ↕ ADA 40 mg q2w or RIS 150 mg at wks 16, 20 and 32
PASI NRs: → RIS 150 mg at wks 16, 20 and 32

IMMhance [17] Part A1 (wks 0–16) Part A2 (wks 16–28) Part B (wks 28–88)
RIS 150 mg at wks 0 and 4 RIS 150 mg at wks 16 and 28 sPGA Rs: ↕ RIS 150 mg or PL  q12wb

sPGA IRs: RIS 150 mg q12w
PL at wks 0 and 4 → RIS 150 mg at wks 16 and 28 RIS 150 mg q12w
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Secondary endpoints also favoured risankizumab over 
placebo, ustekinumab and adalimumab [15–17]. Risanki-
zumab was significantly more effective than placebo [15, 
17], ustekinumab [15] and adalimumab [16] with regard to 
the proportion of patients achieving complete skin clearance 
(i.e. PASI 100 and sPGA 0) and the proportion of patients 
with a PASI 75 response (Table 2).

Risankizumab improved health-related QOL (HR-QOL), 
as assessed by the Dermatology Life Quality Index (DLQI) 
[15–17], the Psoriasis Symptom Scale (PSS) [15] and the 
Work Limitations Questionnaire (WLQ) [16]. At week 16, 
significantly more risankizumab recipients had a DLQI score 
of 0 or 1 (i.e. no effect on the patient’s life) than did patients 
receiving placebo [15, 17], ustekinumab [15] or adalimumab 
[16] (Table 2). In the UltIMMa trials, significantly more 
risankizumab than placebo and ustekinumab recipients 
achieved a PSS score of 0 at week 16 (Table 2) [15]. The 
mean change from baseline in PSS total score (minimal 
clinically important difference 2.0) was − 5.6 with risanki-
zumab versus 0.2 with placebo in UltIMMa-1, and − 6.4 
with risankizumab versus 0.0 with placebo in UltIMMa-2 
(both p  <  0.0001) [15]. In IMMvent, the least squares 
mean change from baseline at week 16 in WLQ score was 
− 2.8 with risankizumab versus − 1.9 with adalimumab 
(p = 0.0123) [16].

4.2  Long‑Term Treatment

Risankizumab was associated with a durable response, with 
efficacy maintained over the longer term [15–17].

Among patients initially randomized to risankizumab in 
the UltIMMa trials, PASI and sPGA response rates contin-
ued to increase after week 16 [15]. At week 52, PASI, sPGA, 
DLQI and PSS response rates were significantly higher in 
risankizumab recipients than in ustekinumab recipients 
(Table 3) [15]. Similar results were seen for PASI 90 (81 
vs 47%) and PASI 100 (58 vs 26%) using integrated data 
from both UltIMMa trials (both p < 0.001) [22]. In another 
integrated analysis, PASI 90 response rates at week 52 were 
significantly (p < 0.01) higher with risankizumab than with 
ustekinumab regardless of baseline characteristics (i.e. age, 
gender, body mass index and bodyweight), patient character-
istics (i.e. baseline PASI, baseline sPGA and psoriatic arthri-
tis status) and prior therapy exposure (i.e. naïve to biologi-
cals, any biological exposure and failed any biological) [23]. 
Similar results were seen for sPGA 0 or 1 and PASI 100 
response rates [23]. Among patients initially randomized to 
placebo who switched to risankizumab at week 16, PASI, 
sPGA, DLQI and PSS response rates at week 52 were simi-
lar to those in patients initially randomized to risankizumab 
(Table 3) [15]. Among patients who achieved a PASI 90 
response at week 16, 88% of risankizumab recipients main-
tained this response through week 52 compared with 73% 
of ustekinumab recipients (p = 0.0009) [15].

In IMMvent, PASI, sPGA and DLQI response rates at 
week 44 were significantly higher in adalimumab intermedi-
ate responders (≥ 50 to < 90% improvement in PASI score) 
who were re-randomized to risankizumab at week 16 than 
in those who were re-randomized to adalimumab (Table 3) 
[16]. At week 44, the improvement from baseline in mean 

Table 2  Efficacy of subcutaneous risankizumab in adults with moderate to severe plaque psoriasis at week  16 (part  A) in pivotal 
phase III trials

Efficacy analyses were conducted in the intention-to-treat populations
ADA adalimumab, DLQI Dermatology Life Quality Index, PASI Psoriasis Area and Severity Index, PASI x improvement of ≥ x% from baseline 
in PASI score, PL placebo, PSS Psoriasis Symptom Scale, pts patients, RIS risankizumab, sPGA static Physician’s Global Assessment, UST 
ustekinumab
*p < 0.001, **p < 0.0001 vs PL; †p < 0.01, ††p ≤ 0.001, †††p < 0.0001 vs UST; ‡p < 0.0001 vs ADA
a Co-primary endpoint

Trial Treatment (no. of pts) PASI (% pts) sPGA (% pts) DLQI 0 or 1 
(% pts)

PSS 0 (% pts)

75 90a 100 0 0 or  1a

UltIMMa-1 [15] RIS (304) 89*† 75**††† 36**††† 37**††† 88**††† 66**††† 29**††

UST (100) 76 42 12 14 63 43 15
PL (102) 9 5 0 2 8 8 2

UltIMMa-2 [15] RIS (294) 91*††† 75**††† 51**††† 51**††† 84**††† 67**†† 31**††

UST (99) 70 48 24 25 62 47 15
PL (98) 6 2 2 3 5 4 0

IMMvent [16] RIS (301) 91‡ 72‡ 40‡ 41‡ 84‡ 66‡

ADA (304) 72 47 23 23 60 49
IMMhance [17] RIS (407) 89* 73* 47* 46* 84* 65*

PL (100) 8 2 1 1 7 3
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PASI score was 93% in patients who were re-randomized to 
risankizumab versus 72% in those who were re-randomized 
to adalimumab (p < 0.0001) [16], with similar results seen in 
the subgroup of patients who achieved ≥ 75 to 90% improve-
ment in the PASI score at week 16 (95 vs 71%) and in the 
subgroup of patients who achieved 50 to < 75% improve-
ment in the PASI score at week 16 (87 vs 71%) [24]. The 
change from baseline in the WLQ score at week 44 was 
− 2.1 in patients re-randomized to risankizumab and − 1.3 in 
those re-randomized to adalimumab [16]. Clinical responses 
with risankizumab were also observed in the other treat-
ment groups. Among adalimumab non-responders (< 50% 
improvement in PASI score) who switched to risanki-
zumab at week 16, 61% achieved a PASI 90 response and 
63% achieved an sPGA score of 0 or 1 at week 44. Among 
patients who received risankizumab continuously through-
out the study, PASI 90 and sPGA 0 or 1 responses were 
generally maintained up to week 44 (data not shown) [16].

In IMMhance, significantly more risankizumab 
responders (i.e. those who achieved an sPGA score of 0 
or 1) who were re-randomized to risankizumab at week 28 
maintained PASI and sPGA response rates than those who 
were re-randomized to placebo (i.e. withdrawal; Table 3) 
[17]. Similar results were seen at week 104 for sPGA 0 
or 1 response (81 vs 7%; p < 0.001) as well as PASI 90, 
PASI 100 and sPGA 0 responses (all nominal p < 0.001). 
Starting at week  40, more patients re-randomized to 
risankizumab achieved PASI 90 (92 vs 82%) and sPGA 
0 or 1 (88 vs 75%) than those re-randomized to placebo 

(both p < 0.01). The median time to loss of PASI 90 
response was significantly (p < 0.001) different between 
patients re-randomized to placebo (210 days) and those 
re-randomized to risankizumab [not determinable due to 
the low rate of loss (22%)]. Likewise, the median time to 
relapse (defined as an sPGA score of ≥ 3) was significantly 
(p  <  0.001) different between patients re-randomized 
to placebo (295  days) and those re-randomized to 
risankizumab [not determinable due to the low relapse 
rate (5%)]. Of the 153 risankizumab responders who 
were re-randomized to placebo and experienced relapse 
after treatment withdrawal, 128 (84%) regained an sPGA 
0 or 1 response after 16  weeks of re-treatment with 
risankizumab. Many of these patients also achieved PASI 
100 (43%), PASI 90 (76%), PASI 75 (95%) and sPGA 0 
(42%) responses after 16 weeks of re-treatment [17].

4.2.1  Open‑Label Extension

In an ongoing open-label extension study (LIMMitless), 
risankizumab was associated with durable and improved 
efficacy after switching from ustekinumab [25] or adali-
mumab [26], as well as durable maintenance of efficacy 
through > 2.5 years of continuous exposure [27]. Patients 
who completed one of seven phase II/III trials (includ-
ing UltIMMa-1, UltIMMa-2 and IMMvent) were eligible 
to enter LIMMitless, during which all patients received 

Table 3  Efficacy of subcutaneous risankizumab in adults with moderate to severe plaque psoriasis at week 44 [16] or 52 [15, 17] (part B) 
in pivotal phase III trials

ADA adalimumab, DLQI Dermatology Life Quality Index, PASI Psoriasis Area and Severity Index, PASI x improvement of ≥ x% from baseline 
in PASI score, PL placebo, PSS Psoriasis Symptom Scale, pts patients, RIS risankizumab, sPGA static Physician’s Global Assessment, UST 
ustekinumab, → indicates switched, ↕ indicates re-randomized
† p = 0.001, ††p < 0.0001 vs UST; ‡p < 0.0001 vs ADA ↕ ADA; *p < 0.001 vs RIS ↕ PL (all nominal except for sPGA 0 or 1)
a Primary endpoint in part B of IMMvent [16]
b Primary endpoint in part B of IMMhance [17]
c Value estimated from a graph

Trial Treatment (no. of pts) PASI (% pts) sPGA (% pts) DLQI 0 or 1 
(% pts)

PSS 0 (% pts)

75 90a 100 0 0 or  1b

UltIMMa-1 [15] RIS (304) 92†† 82†† 56†† 58†† 86†† 75†† 57††

UST (100) 70 44 21 21 54 47 30
PL → RIS (97) 93 78 55 55 91 62 51

UltIMMa-2 [15] RIS (294) 92† 81†† 60†† 60†† 83†† 71†† 54††

UST (99) 77 51 30 30 55 44 30
PL → RIS (94) 93 85 67 67 87 68 48

IMMvent [16] ADA ↕ RIS (53) 91‡ 66‡ 40‡ 40‡ 74‡ 66‡

ADA ↕ ADA (56) 46 21 7 7 34 29
IMMhance [17] RIS ↕ RIS (111) 93* 86* 64* 65c* 87*

RIS ↕ PL (225) 72 52 30 30c 61
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long-term treatment with risankizumab 150 mg every 
12 weeks [25–27].

Among patients who were initially randomized to 
ustekinumab in UltIMMa-1 or UltIMMa-2 (n  =  199), 
184 completed their originator study, and 172 enrolled in 
LIMMitless and were switched to risankizumab [25]. The 
PASI 90 response rate (observed cases; no imputation of 
missing data) was 83% at week 84 compared with 47% at 
entry/week 0 (i.e. while on ustekinumab). Corresponding 
PASI 75 response rates were 98 versus 78% and PASI 100 
response rates were 57 versus 27%. It should be noted that 
similar results were seen when PASI response rates were 
analysed by last observation carried forward (LOCF) and 
modified non-responder imputation. The proportion of 
patients achieving a DLQI score of 0 or 1 (LOCF) was 81% 
at week 72, compared with 50% at entry/week 0 [25].

Among patients who were initially randomized to adali-
mumab in IMMvent (n = 304), 276 completed the trial 
and 260 entered LIMMitless, including adalimumab non-
responders (n = 33) or intermediate responders (n = 48) who 
switched to risankizumab at week 16 of IMMvent and adali-
mumab responders (n = 130) or intermediate responders 
(n = 49) who switched to risankizumab at week 44 (i.e. the 
start of LIMMitless) [26]. At all timepoints up to week 84, 
PASI 75, 90 and 100 response rates and the proportion of 
patients achieving a DLQI score of 0 or 1 were numerically 
higher after switching to risankizumab compared with adali-
mumab, regardless of prior response to adalimumab [26].

Among patients who were randomized to receive risanki-
zumab in UltIMMa-1, UltIMMa-2, IMMvent, SustaIMM 
or the head-to-head comparison with fumaric acid esters 
(n = 1014), 955 completed their base study and 897 enrolled 
in LIMMitless [27]. At week 136 (observed cases), 87% of 
patients achieved a PASI 90 response, 61% achieved a PASI 
100 response and 86% achieved an sPGA score of 0 or 1. 
The proportion of patients achieving a DLQI score of 0 or 1 
at week 124 was 83% [27].

4.3  Supportive Trials

4.3.1  In Japanese Patients

Beneficial effects of risankizumab were also seen in Japa-
nese patients, with results reflective of those seen in the piv-
otal phase III trials. The phase II/III SustaIMM trial enrolled 
Japanese patients aged ≥ 20 years with stable moderate to 
severe chronic plaque psoriasis (with or without psoriatic 
arthritis) who were candidates for systemic therapy or photo-
therapy [19]. All patients had a PASI score of ≥ 12, a sPGA 
score of ≥ 3 and BSA involvement of ≥ 10%. Patients were 
randomized to receive subcutaneous risankizumab 75 mg 
(n = 58), risankizumab 150 mg (n = 55) or placebo (n = 58) 
at weeks 0 and 4, then every 12 weeks. At week 16, patients 

initially randomized to placebo were switched to risanki-
zumab 75 mg (n = 27) or 150 mg (n = 27) for a further 
36 weeks, while patients initially randomized to risanki-
zumab continued to receive their current treatment [19]. 
Discussion in this section focuses on the approved risanki-
zumab dose of 150 mg.

The proportion of patients with a PASI 90 response at 
week 16 (primary endpoint) was 72% with risankizumab 
150 mg versus 2% with placebo (p < 0.001) [19]. Similar 
results were seen for PASI 75 (95 vs 9%), PASI 100 (33 vs 
0%), sPGA 0 or 1 (93 vs 10%) and DLQI 0 or 1 (58 vs 5%) 
response rates at week 16 (all p < 0.001). Through week 52, 
PASI 90, PASI 100 and DLQI 0 or 1 response rates contin-
ued to increase in risankizumab 150 mg recipients (to 93, 
42 and 80%, respectively). PASI and DLQI response rates 
also increased from week 16 to 52 in patients who switched 
from placebo to risankizumab [19].

4.3.2  Comparison with Secukinumab

Risankizumab was superior to secukinumab in patients with 
moderate to severe plaque psoriasis participating in a mul-
ticentre, randomized, open-label, phase III trial (IMMerge) 
[20]. Eligible patients were adults with moderate to severe 
chronic plaque psoriasis (with or without psoriatic arthritis) 
and were candidates for systemic therapy. They had a PASI 
score of ≥ 12, a sPGA score of ≥ 3 and BSA involvement 
of ≥ 10%. Patients were randomized to receive subcuta-
neous risankizumab 150 mg at weeks 0 and 4, then every 
12 weeks (n = 164) or subcutaneous secukinumab 300 mg 
at weeks 0, 1, 2, 3 and 4, then every 4 weeks (n = 163). The 
primary endpoints were the proportion of patients with a 
PASI 90 response at week 16 to assess non-inferiority of 
risankizumab versus secukinumab (non-inferiority mar-
gin of 12%) and the proportion of patients with a PASI 90 
response at week 52 to assess superiority of risankizumab 
versus secukinumab [20].

At week 16, 74% of risankizumab recipients and 66% of 
secukinumab recipients achieved a PASI 90 response; the 
adjusted between-group difference was 8.2% (96.25% CI 
− 2.2, + 18.6), indicating that non-inferiority was met [20]. 
The PASI 90 response rate at week 52 was 87% with risanki-
zumab and 57% with secukinumab (p < 0.001). Risanki-
zumab was significantly (p < 0.001) more effective than 
secukinumab for all ranked secondary endpoints at week 52, 
including PASI 75, PASI 100 and sPGA 0 or 1 [20].

4.3.3  Comparison with Fumaric Acid Esters

Risankizumab was superior to fumaric acid esters in patients 
with moderate to severe plaque psoriasis who were naïve to 
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systemic therapy [21]. This multicentre, randomized, open-
label, phase III trial enrolled patients aged ≥ 18 years who 
had stable moderate to severe chronic plaque psoriasis, a 
PASI score of > 10, BSA involvement of > 10% and a DLQI 
score of > 10, and were candidates for systemic therapy. 
Patients were randomized to receive subcutaneous risanki-
zumab 150 mg at weeks 0, 4 and 16 (n = 60) or oral fumaric 
acid esters at increasing doses from 30 mg/day at week 0 up 
to 720 mg/day at weeks 8–24 (n = 60) [21].

The proportion of patients achieving a PASI 90 response 
at week 24 (primary endpoint) was 81% with risankizumab 
versus 10% with fumaric acid esters (p < 0.001) [21]. Simi-
lar results were seen for PASI 50 (100 vs 53%), PASI 75 (98 
vs 33%), PASI 100 (50 vs 5%), sPGA 0 or 1 (93 vs 38%), 
sPGA 0 (52 vs 5%) and DLQI 0 or 1 (67 vs 10%) response 
rates at week 24 (all p < 0.001) [21].

5  Tolerability of Risankizumab

Subcutaneous risankizumab was generally well tolerated 
in patients with moderate to severe plaque psoriasis. In a 
pooled analysis of 16-week data (n = 2232) from the phase II 
dose-ranging trial and the four pivotal phase III trials dis-
cussed in Sect. 4.1 (i.e. UltIMMa-1, UltIMMa-2, IMMvent 
and IMMhance), treatment-emergent AEs (TEAEs) were 
reported in 49, 52, 57 and 48% of patients receiving risanki-
zumab, ustekinumab, adalimumab and placebo, respectively 
[28]. The most common (incidence ≥ 10%) adverse drug 
reaction with risankizumab was upper respiratory infection 
(URTI; 13%) [6, 8]. Serious TEAEs occurred in 2, 5, 3 and 
4% of risankizumab, ustekinumab, adalimumab and placebo 
recipients, respectively [28]. The most common serious 
TEAEs with risankizumab were cellulitis (0.2%) and squa-
mous cell carcinoma (0.2%). TEAEs leading to discontinu-
ation occurred in 0.7, 1.3, 2.0 and 3.0% of patients receiv-
ing risankizumab, ustekinumab, adalimumab and placebo, 
respectively [28].

In the supportive head-to-head comparison trials dis-
cussed in Sect. 4.3.2 and Sect. 4.3.3, the safety profile of 
risankizumab was similar to that of secukinumab (with no 
new safety concerns identified) [20] and more favourable 
than that of fumaric acid esters [21].

The longer-term tolerability profile of risankizumab was 
generally consistent with that observed over the shorter term. 
In a pooled analysis of all risankizumab data (n = 2673) 
from 11 completed and ongoing phase I–III trials [including 
UltIMMa-1, UltIMMa-2, IMMvent, IMMhance, LIMMit-
less (Sect. 4.2.1), SustaIMM (Sect. 4.3.1) and the head-to-
head comparison with fumaric acid esters (Sect. 4.3.3)], the 
exposure-adjusted incidence rate (EAIR) of TEAEs did not 
increase over time [29]. With long-term (up to 58.6 months) 

exposure [5582.8 patient-years (PY)], the EAIR of overall 
TEAEs with risankizumab was 184.3 per 100 PY. The corre-
sponding EAIR of serious TEAEs was 8.6 per 100 PY [29]. 
In the open-label extension (LIMMitless), the rates of AEs 
over 84 weeks in patients who switched from ustekinumab 
[25] or adalimumab [26] to risankizumab were generally 
comparable to those previously reported. Risankizumab was 
well tolerated through > 2.5 years of continuous exposure, 
with no new safety signals [27].

5.1  Adverse Events of Special Interest

Treatment with risankizumab may increase the risk of 
infections [6–8]. In the short-term pooled analysis, serious 
infections were reported in 0.4, 1.7, 0.3 and 0.3% of risanki-
zumab, ustekinumab, adalimumab and placebo recipients, 
respectively [28]. The most common infections with risanki-
zumab were viral URTI (6%), URTI (4%) and sinusitis (1%), 
all of which were of mild to moderate severity [28]. The 
EAIR of infection did not increase with long-term risanki-
zumab exposure (90.8 per 100 PY through week 16 and 61.8 
per 100 PY up to 58.6 months) [29]. The EAIR of serious 
infections (most commonly sepsis, cellulitis and pneumonia) 
remained stable over time (1.7 per 100 PY through week 16 
and 1.4 per 100 PY up to 58.6 months) [29]. Caution is 
advised when using risankizumab in patients with chronic 
infections, a history of recurrent infection or known risk fac-
tors for infection [6, 8]. Treatment with risankizumab should 
not be initiated in patients with any clinically important 
active infection until the infection resolves or is adequately 
treated. Patients who develop an infection while receiving 
risankizumab should be closely monitored [6, 8].

In the pooled analyses, there were no cases of TB 
(including reactivation of latent TB) [29]. Of the patients in 
IMMhance with latent TB who did not receive TB prophy-
laxis during the trial (n = 31), none developed active TB [8]. 
Nevertheless, patients should be evaluated for TB infection 
prior to initiating treatment with risankizumab, and should 
be monitored for symptoms of active TB during treatment 
[6, 8]. Risankizumab should not be given to patients with 
active TB [6].

In the pooled analyses, the EAIRs for a number of other 
AEs of special interest were low and stable over time, 
namely malignant tumours excluding non-melanoma skin 
cancer (0.7 per 100 PY through week 16 and 0.6 per 100 PY 
up to 58.6  months), adjudicated major adverse cardiac 
events (MACE; 0.2 per 100 PY through week 16 and 0.4 
per 100 PY up to 58.6 months), depression (1.0 per 100 PY 
through week 16 and 0.8 per 100 PY up to 58.6 months) and 
suicidal ideation and behaviour (0.5 per 100 PY through 
week 16 and < 0.1 per 100 PY up to 58.6 months) [29].

There were no reports of serious hypersensitivity in the 
short-term pooled analysis [29]. With long-term exposure 



1242 H. A. Blair 

(up to 58.6 months), the EAIR of serious hypersensitivity 
was < 0.1 per 100 PY. All cases of hypersensitivity were 
considered to be unrelated to risankizumab and did not lead 
to discontinuation of treatment [29]. Serious hypersensitivity 
reactions to risankizumab should be treated with appropriate 
therapy, and the drug should be discontinued immediately 
[7, 8]. Through week 16, injection-site reactions (ISRs) were 
reported in 2, 4, 6 and 1% of risankizumab, ustekinumab, 
adalimumab and placebo recipients, respectively [28]. The 
incidence of ISRs with risankizumab remained low over 
the longer term (4%), with the most common (> 2 patients) 
being injection-site erythema, reaction, pain, pruritus, hae-
matoma, swelling, haemorrhage, bruising and induration 
[29]. All ISRs were of mild to moderate severity, and none 
led to risankizumab discontinuation [29].

Like all therapeutic proteins, risankizumab has the poten-
tial for immunogenicity [6, 8]. Among patients treated with 
risankizumab 150 mg for up to 52 weeks in psoriasis clinical 
trials (n = 1079), treatment-emergent anti-drug antibodies 
(ADAs) and neutralizing antibodies were detected in 263 
(24%) and 150 (14%) patients. In most cases, the emer-
gence of ADAs was not associated with changes in clinical 
response or safety. High antibody titres in ≈ 1% of risanki-
zumab-treated patients were associated with a reduced 
clinical response [6, 8]. The incidence of ISRs was 3% in 
ADA-positive patients versus 1% in ADA-negative patients 
through week 16, with corresponding rates of 5 versus 3% 
at > 52 weeks [8].

6  Dosage and Administration 
of Risankizumab

Risankizumab is approved in multiple countries, including 
the USA [6] and those of the EU [8], for the treatment of 
moderate to severe plaque psoriasis in adults who are can-
didates for systemic therapy (or phototherapy [6]). In Japan, 
risankizumab is approved for the treatment of psoriasis in 
adults who have an inadequate response to conventional 
therapies [7]. The recommended dosage of risankizumab 
is 150 mg (two 75 mg subcutaneous injections) adminis-
tered at weeks 0 and 4 and every 12 weeks thereafter [6–8]. 
Discontinuation of risankizumab should be considered if no 
response is seen after 16 weeks of treatment; patients with 
an initial partial response may subsequently improve with 
continued treatment beyond 16 weeks [8].

The efficacy and tolerability of risankizumab in pae-
diatric patients has not been established [6–8]. There are 
limited data regarding the use of risankizumab in pregnant 
women [6–8]; however, it is preferable to avoid its use dur-
ing pregnancy and effective contraception should be used 
during and for ≥ 21 weeks after risankizumab treatment in 
women of childbearing potential [8]. It is unknown whether 

risankizumab is excreted in human milk [6–8]. The ben-
efits of breastfeeding for the infant and the clinical benefits 
of risankizumab for the mother should be considered [6, 
8]. Local prescribing information should be consulted for 
detailed information regarding drug interactions, warnings 
and precautions, and use in special patient populations.

7  Place of Risankizumab in the Management 
of Moderate to Severe Plaque Psoriasis

In the USA [2], the UK [30] and Japan [31], currently avail-
able biological agents for the treatment of plaque psoria-
sis include the TNF-α inhibitors infliximab, adalimumab, 
etanercept (US and UK only) and certolizumab pegol (US 
and UK only); the IL-12/23 inhibitor ustekinumab; the IL-17 
inhibitors secukinumab, ixekizumab and brodalumab; and 
the IL-23 inhibitors guselkumab, tildrakizumab (US and UK 
only) and risankizumab [2, 31]. European S3 guidelines pub-
lished prior to the EU approval of risankizumab strongly rec-
ommend adalimumab, etanercept, infliximab, ustekinumab 
and secukinumab for the second-line treatment of plaque 
psoriasis [3]. The UK National Institute for Health and Care 
Excellence (NICE) recommends risankizumab as an option 
for the treatment of adults with severe plaque psoriasis who 
have not responded to other systemic treatments or in whom 
these agents are contraindicated or not tolerated [32].

In clinical trials, subcutaneous risankizumab was more 
effective than placebo, ustekinumab, adalimumab, secuki-
numab and fumaric acid esters in reducing the severity and 
extent of moderate to severe plaque psoriasis (Sect. 4). 
In four pivotal phase III trials (UltIMMa-1, UltIMMa-2, 
IMMvent and IMMhance) in adults with moderate to severe 
plaque psoriasis, PASI 90 and sPGA 0 or 1 response rates at 
week 16 were significantly higher with risankizumab than 
with placebo, ustekinumab and adalimumab (Sect. 4.1), with 
these benefits maintained over the longer term (Sect. 4.2). In 
an ongoing open-label extension, risankizumab was associ-
ated with durable and improved efficacy after switching from 
ustekinumab or adalimumab, as well as durable maintenance 
of efficacy through ≈ 2.5 years of continuous exposure 
(Sect. 4.2.1). Results in Japanese patients were reflective of 
those seen in the pivotal phase III trials (Sect. 4.3.1).

PASI 75 has previously been the benchmark for suc-
cess when treating patients with moderate to severe plaque 
psoriasis [16]. However, a better understanding of the 
pathogenesis of psoriasis and the advent of new, improved 
biological agents has led to the use of more rigorous treat-
ment targets [15, 16, 33]. Complete or near complete skin 
clearance is achievable for many patients receiving newer 
biological agents, with PASI 90 or PASI 100 now proposed 
as the new standards for optimal treatment response [15, 16, 
33]. Notably, PASI 90 was used as a primary endpoint in all 
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risankizumab clinical trials, with many patients also achiev-
ing a PASI 100 response (Sect. 4). Even residual disease can 
have a negative impact on HR-QOL in patients with pso-
riasis [34]. Therefore, the ability of a psoriasis treatment to 
attain the more rigorous treatment target of complete or near 
complete skin clearance is expected to result in improved 
HR-QOL [15, 16]. Indeed, in the pivotal phase III trials of 
risankizumab, improvements in skin symptoms were accom-
panied by sustained improvements in HR-QOL, as assessed 
by DLQI, PSS and WLQ scores (Sect. 4).

In patients with psoriasis, missed doses are a common 
occurrence in clinical practice [17]. Therefore, the durabil-
ity of response without treatment and the ability to regain 
a response after relapse are important treatment consid-
erations [17]. In IMMhance, efficacy outcomes were more 
favourable in patients receiving continuous risankizumab 
than in those re-randomized to placebo (i.e. withdrawal) at 
week 28 (Sect. 4.2). However, in patients re-randomized to 
placebo, the median times to loss of PASI 90 response and 
relapse were 30 weeks and 42 weeks, respectively, dem-
onstrating the durability of the risankizumab response fol-
lowing treatment withdrawal [17]. It should also be noted 
that the majority of patients who relapsed during treatment 
withdrawal regained a response following re-treatment with 
risankizumab (Sect. 4.2).

Risankizumab was generally well tolerated in clini-
cal trials, with URTI being the most commonly reported 
adverse reaction (Sect. 5). No new safety signals were iden-
tified through > 2.5 years of continuous exposure, with the 
longer-term tolerability profile of risankizumab in the piv-
otal phase III trials during this period consistent with that 
observed during the shorter term (Sect. 5). The rates of AEs 
of special interest (severe infections, malignant tumours, 
MACE, depression, suicidal ideation and behaviour, serious 
hypersensitivity and ISRs) with risankizumab were generally 
low and stable over time (Sect. 5.1).

A number of systematic reviews and network meta-
analyses have indirectly compared the efficacy and safety of 
biological agents in patients with plaque psoriasis [35–42]. 
Generally, IL-17 inhibitors (e.g. brodalumab, ixekizumab) 
and IL-23 inhibitors (e.g. risankizumab, guselkumab, tild-
rakizumab) were associated with greater clinical benefits 
than TNF-α inhibitors and the IL-12/23 inhibitor usteki-
numab. Some analyses have demonstrated apparent differ-
ences in efficacy and/or safety between IL-17 and IL-23 
inhibitors [35–42]. However, results of these indirect com-
parisons should be treated with caution. A randomized, 
multicentre, phase III trial is currently underway to com-
pare the efficacy and safety of risankizumab with those of 
methotrexate (NCT03219437) in patients with moderate to 
severe plaque psoriasis [43]. Results from this trial, as well 
as final results from the LIMMitless open-label extension, 
are awaited with interest.

According to current guidelines for psoriasis, the choice 
of treatment is individualized based on treatment-related 
factors (i.e. efficacy and safety) and patient-related fac-
tors (e.g. disease severity, comorbidities, personal prefer-
ences), as well as drug-related factors such as the route and 
frequency of administration [2, 30, 31]. All of the newer 
biological agents approved for plaque psoriasis are admin-
istered via subcutaneous injection. Like ustekinumab and 
tildrakizumab, risankizumab has a relatively favourable dos-
ing profile, with maintenance doses administered once every 
12 weeks (Sect. 6) as compared with once every 8 weeks 
for guselkumab, once every 4 weeks for secukinumab and 
ixekizumab, and once every 2 weeks for brodalumab [42]. 
This less frequent dosing regimen may be preferred by some 
patients [2], potentially resulting in better treatment adher-
ence. However, despite its convenience for the patient, the 
12-week dosing interval may also be associated with fluc-
tuations in efficacy between doses [15]. Of note, efficacy 
between doses in UltIMMa-1 and UltIMMa-2 was better 
maintained with risankizumab than with ustekinumab, pro-
viding support for the appropriateness of the risankizumab 
dosing schedule of once every 12 weeks [15].

Cost is another factor that can influence the choice of 
treatment [2]. In the NICE guidance, the total costs associ-
ated with risankizumab were reported to be similar to or 
lower than those associated with guselkumab [32]. A mod-
elled pharmacoeconomic study from a Japanese health sys-
tem perspective suggests that risankizumab is cost-effective 
compared with other biological agents (i.e. adalimumab, 
infliximab, ustekinumab, secukinumab, brodalumab, ixeki-
zumab and guselkumab) in patients with moderate to severe 
plaque psoriasis, based on typical willingness-to-pay thresh-
olds of ¥5–6.7 million per quality-adjusted life year [44]. 
Results of another Markov model from the perspective of 
a public payer in Poland suggest that risankizumab is more 
cost-effective than ustekinumab for the treatment of severe 
psoriasis over a 5-year period [45]. In the Brazilian private 
healthcare system, the cost per responder (based on PASI 
75, 90 and 100) across three time horizons (12–16 weeks, 
1 year and 2 years) was lowest for risankizumab compared 
with other biological therapies (i.e. adalimumab, etaner-
cept, guselkumab, infliximab, ixekizumab, secukinumab 
and ustekinumab) [46]. Further robust pharmacoeconomic 
data would be beneficial.

In conclusion, risankizumab is an effective and generally 
well-tolerated treatment that represents a useful new addi-
tion to the options available for the management of moderate 
to severe plaque psoriasis.
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Data Selection Risankizumab: 285 records 
identified 

Duplicates removed 148

Excluded during initial screening (e.g. press releases; 
news reports; not relevant drug/indication; preclinical 

study; reviews; case reports; not randomized trial)

82

Excluded during writing (e.g. reviews; duplicate data; 
small patient number; nonrandomized/phase I/II trials)

9

Cited efficacy/tolerability articles 18

Cited articles not efficacy/tolerability 28

Search Strategy: EMBASE, MEDLINE and PubMed from 1946 
to present. Clinical trial registries/databases and websites were 
also searched for relevant data. Key words were Skyrizi, risanki-
zumab, plaque psoriasis. Records were limited to those in English 
language. Searches last updated 22 June 2020
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