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ABSTRACT

Introduction: Risankizumab has demonstrated
efficacy and safety in phase 3 studies in patients
with moderate to severe plaque psoriasis. This
randomized clinical trial assessed the efficacy
and safety of risankizumab in patients with
moderate to severe plaque psoriasis in the Rus-
sian Federation.
Methods: Patients with moderate to severe
plaque psoriasis were randomized 4:1 to 16
weeks of double-blind treatment with risanki-
zumab 150 mg or placebo (period A; dosing at
baseline and week 4) followed by an open-label
extension (period B) during which all patients

received risankizumab 150 mg at weeks 16, 28,
and 40 and were followed up to week 52. The
primary study endpoint was the proportion of
patients achieving C 90% improvement in the
Psoriasis Area and Severity Index (PASI 90) at
week 16, and secondary endpoints included
Static Physician’s Global Assessment scores and
the Dermatology Life Quality Index. Treatment-
emergent adverse events were monitored
throughout the two study periods.
Results: Of the 50 patients who entered period
A, 41 were randomized to receive risankizumab
and 9 to receive placebo. Forty-eight patients
entered period B, and 47 completed the study. A
significantly larger proportion of risankizumab-
treated patients achieved PASI 90 at week 16
compared with placebo-treated patients [re-
sponse rate difference: 38.8% (95% CI
7.8–69.7%; P = 0.035)]. Consistently higher
proportions of risankizumab-treated patients
achieved secondary endpoints compared with
the placebo-treated patients. Safety profiles were
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similar between the treatment groups, and no
patients discontinued the study drug owing to
adverse events.
Conclusion: Risankizumab was efficacious and
well tolerated in patients with moderate to
severe plaque psoriasis in the Russian
Federation.
Trial Registration: ClinicalTrials.gov
NCT03518047.

Keywords: Efficacy; Psoriasis; Risankizumab;
Russia; Safety

Key Summary Points

Why carry out this study?

Risankizumab has been shown to be well
tolerated and efficacious in patients with
moderate to severe plaque psoriasis and is
approved in more than 75 countries,
including the United States, Canada,
Europe, and Japan.

The IMMpress study (NCT03518047) was a
phase 3, randomized, double-blind,
placebo-controlled study that evaluated
the efficacy and safety of risankizumab in
patients with moderate to severe plaque
psoriasis in the Russian Federation.

What was learned from the study?

A significantly greater proportion of
patients receiving risankizumab (vs.
placebo) achieved the primary study
endpoint of C 90% improvement in the
Psoriasis Area and Severity Index at week
16, and safety profiles were similar for the
treatment groups.

The findings of this phase 3, randomized,
double-blind, placebo-controlled, clinical
study in patients with moderate to severe
plaque psoriasis in the Russian Federation
demonstrate that risankizumab was
highly effective, with a safety profile
consistent with other phase 3
risankizumab studies in patients with
plaque psoriasis carried out in other
countries.

INTRODUCTION

Psoriasis, a chronic, systemic inflammatory skin
condition, is associated with significant infec-
tious, psychological, arthritic, gastrointestinal,
cardiometabolic, and malignant comorbidities
[1, 2]. The reported prevalence of psoriasis var-
ies from 0.09 to 11.4% depending on geo-
graphic region, the definitions of prevalence
and cases of psoriasis used, the age and sex
distribution of the population, and the sam-
pling technique [3, 4]. In most developed
countries, the prevalence of psoriasis is between
1.2 and 8.5% [3, 5]. The prevalence of psoriasis
in the Russian Federation was reported as 233.4
per 100,000 in 2015 [6], and its incidence as
between 39.0 and 65.0 per 100,000 person-years
in 2016 [7, 8].

The pathology of psoriasis is driven by
complex interactions between multiple
immune cell populations and is mediated by
the release of proinflammatory cytokines,
including tumor necrosis factor-a, interleukin
(IL)-17, and IL-23. The IL-23/IL-17 signaling
pathway has been identified as a key regulatory
component in the development and mainte-
nance of psoriatic lesions [9, 10].

Risankizumab is a selective IL-23 inhibitor
that binds to thep19 subunit of IL-23, preventing
its interaction with its receptor, IL-23R [11].
Risankizumab has been shown to be well toler-
ated and efficacious in patients withmoderate to
severe plaque psoriasis [12–16], and is approved
in more than 75 countries, including the United
States, Canada, Europe, and Japan [17, 18].

The IMMpress study (NCT03518047) was a
phase 3, randomized, double-blind study eval-
uating the efficacy and safety of risankizumab
in patients with moderate to severe plaque
psoriasis in the Russian Federation.

METHODS

The IMMpress study was carried out at 6 loca-
tions in the Russian Federation between July 19,
2018, and December 19, 2019.

Eligible patients were randomized in a 4:1
ratio to receive risankizumab 150 mg (2 9 75-
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mg prefilled syringe [PFS]) subcutaneously (sc)
or a matching placebo at baseline and week 4
(period A; Fig. 1).

At the end of the 16-week, double-blind
period A, all study patients continued into the
open-label period (period B), in which they
received open-label risankizumab 150 mg sc
(2 9 75-mg PFS) at weeks 16, 28, and 40. Fol-
low-up continued until at least week 52, with a
follow-up phone call at week 60.

Patients who discontinued the study drug
before the end of the study completed an early
termination visit as soon as possible after dis-
continuation and were followed up at the
scheduled visits.

Patients

Eligible patients were C 18 years old at the
screening visit, with a diagnosis of chronic
moderate to severe plaque psoriasis (with or
without psoriatic arthritis) for C 6 months
before first administration of the study drug.
Moderate to severe psoriasis was defined as
C 10% body surface area involvement, a Psori-
asis Area and Severity Index (PASI) score of
C 10, and a Static Physician’s Global Assess-
ment (sPGA) score of C 3. In addition, patients
were required to be candidates for systemic
therapy or phototherapy as assessed by the
investigator. Eligible patients had not had any
prior therapy with an IL-17, IL-12/23p40, or

IL-23p19 inhibitor. Concurrent therapy with a
biologic and/or other systemic therapy was
prohibited during the study.

Efficacy Assessments

Efficacy in the double-blind (period A) and
open-label (period B) phases of the study was
evaluated in the intent-to-treat (ITT) popula-
tion, which included all patients who were
randomized at week 0 (n = 50).

Primary Efficacy Endpoint
The primary study endpoint was the proportion
of patients achieving PASI 90 (C 90% reduction
from baseline PASI score) at week 16.

Secondary Efficacy Endpoints
Four secondary endpoints were examined dur-
ing this study: (i) the proportion of patients
achieving an sPGA score of 0 (clear) or 0/1 (clear
or almost clear) at week 16, (ii) the proportion
of patients achieving PASI 75 at week 16, (iii)
the proportion of patients achieving PASI 100 at
week 16, and (iv) the proportion of patients
achieving a Dermatology Life Quality Index
(DLQI) score of 0 or 1 at week 16.

Other Efficacy Endpoints
The following endpoints were assessed for all
visits at which data were recorded: (i) the

Fig. 1 Study design. Bold indicates study visit ± 3 days. BL baseline, DB double-blind, OL open-label, W week
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proportion of patients achieving an sPGA score
of 0 or 0/1; (ii) the proportion of patients
achieving PASI 75/90/100; (iii) the change and
percentage change from baseline in PASI score;
(iv) the proportion of patients achieving a DLQI
score of 0 or 0/1; and (v) the change from
baseline in DLQI.

Safety Assessments

Safety was evaluated in all patients in the ITT
population who received C 1 dose of study
drug. Treatment-emergent adverse events
(TEAEs) for the double-blind period A were
defined as events with an onset after the first
dose of study drug and within 140 days after the
last dose of study drug for patients who did not
enter the open-label period B or before the first
dose of risankizumab in period B for patients
who entered period B. TEAEs for period B were
defined as events with an onset after the first
dose of risankizumab in period B and within
140 days after the last dose of risankizumab in
the study. TEAEs in the all-risankizumab-treated
safety population (patients randomized to
receive risankizumab during period A and all
patients in period B) were defined as events with
an onset after the first dose of risankizumab and
within 140 days after the last dose of risanki-
zumab in the study.

Safety endpoints included all TEAEs, serious
adverse events (SAEs; defined as any fatal or life-
threatening event, any event requiring hospi-
talization or prolongation of hospitalization,
any congenital anomaly, any event causing
persistent/significant incapacity, or any event
requiring medical or surgical intervention to
prevent a serious outcome), any adverse events
(AEs) in areas of safety interest (ASI), and any
AEs leading to study discontinuation. ASIs were
identified based on their higher prevalence in
the moderate to severe psoriasis population,
customary concerns with injected
immunoglobulin products, or the
immunomodulatory activity of risankizumab.
ASI for this study included adjudicated cardio-
vascular events, serious infections, tuberculosis,
fungal and opportunistic infections (including

herpes zoster), malignancies, hypersensitivity
reactions, and hepatic events. AEs were coded
using the Medical Dictionary for Regulatory
Activities (MedDRA) v21.1 preferred terms.

Statistical Analyses

Based on the weighted averages of PASI 90
response rates with risankizumab and placebo
of 75.1% and 3.5%, respectively, in the
UltIMMa-1 (NCT02684357) and UltIMMa-2
(NCT02684370) trials, an overall sample size of
50 patients (40 patients in the risankizumab
arm; 10 patients in the placebo arm) was selec-
ted to provide C 90% power to detect a differ-
ence in PASI 90 response rate at week 16 based
on a two-sided alpha level of 0.05.

The ITT population was used for the analysis
of efficacy in period A (double-blind) and period
B (open-label). The primary endpoint was
compared between treatment groups used the
Cochran–Mantel–Haenszel test, adjusting for
pooled site.

For the analysis of categorical variables,
nonresponder imputation (NRI) was the pri-
mary approach and last observation carried
forward (LOCF) was the secondary approach.
Continuous variables were analyzed using the
LOCF approach. Analyses were performed using
SAS� version 9.4 (SAS Institute, Inc., Cary, NC,
USA) for the UNIX operating system.

Ethics

The study was conducted in accordance with
the International Council for Harmonisation
guidelines, the applicable regulations and
guidelines governing clinical study conduct,
and the Declaration of Helsinki. The protocol
was approved by a local independent ethics
committee at each location as well as a central
ethics committee (Ethics Counsel at the Min-
istry of Health of the Russian Federation, Mos-
cow, Russian Federation; Supplementary
Table S1), and all patients provided written
informed consent before the initiation of any
screening or study-specific procedures.
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RESULTS

Study Population

Fifty patients were randomized 4:1 to
risankizumab:placebo and entered period A of
the study (Fig. 2). Period A was completed by all
9 patients receiving placebo and 39 of 41
patients receiving risankizumab. Of the 2

risankizumab-treated patients who did not
complete period A, 1 was lost to follow-up and 1
withdrew consent. Of the 48 patients who
entered period B and received risankizumab, 47
patients completed the study. The patient who
did not complete period B was lost to follow-up.

Demographics and baseline clinical charac-
teristics were broadly comparable between
study groups (Table 1).

Fig. 2 Patient disposition
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Efficacy

Primary Endpoints
A significantly larger proportion of patients in
the risankizumab group achieved the primary
study endpoint of PASI 90 at week 16 compared
with the placebo group (NRI; Table 2). The dif-
ference in response rate for patients treated with
risankizumab versus those treated with placebo
was 38.8% (95% CI 7.8–69.7%; P = 0.035).

Sensitivity analyses of the primary endpoint
using LOCF and among the per protocol popu-
lation were consistent with results from the
primary analysis.

Secondary and Other Efficacy Endpoints
At week 16, 19 patients (46.3%) in the risanki-
zumab-treated group achieved an sPGA score of
0 compared with 1 patient (11.1%) in the pla-
cebo-treated group (Fig. 2a). The adjusted

Table 1 Patient demographics and baseline characteristics

Placebo (n = 9) Risankizumab (n = 41) Total (N = 50)

Demographics

Age, mean (SD), years 45.8 (10.0) 44.3 (13.5) 44.6 (12.9)

Men, n (%) 5 (55.6) 22 (53.7) 27 (54.0)

Race, n (%)

White 9 (100) 40 (97.6) 49 (98.0)

Asian 0 1 (2.4) 1 (2.0)

BMI, mean (SD), kg/m2 29.8 (6.9) 27.4 (5.3) 27.9 (5.6)

Baseline disease characteristics

sPGA category, n (%)

Moderate 9 (100) 35 (85.4) 44 (88.0)

Severe 0 6 (14.6) 6 (12.0)

History of psoriatic arthritis, n (%) 2 (22.2) 7 (17.1) 9 (18.0)

PASI, mean (SD) 23.3 (9.8) 25.8 (9.4) 25.3 (9.4)

Duration of psoriasis, mean (SD), years 14.5 (15.2) 15.5 (14.0) 15.3 (14.0)

BSA involvement, mean (SD), % 32.9 (10.8) 41.6 (17.2) 40.0 (16.5)

DLQI, mean (SD) 14.9 (7.1) 14.6 (6.0) 14.7 (6.2)

Comorbidities, n (%)

Obesity 2 (22.2) 11 (26.8) 13 (26.0)

Hypertension 3 (33.3) 8 (19.5) 11 (22.0)

Hyperlipidemia 0 5 (13.2) 5 (10.6)

Congestive heart failure 0 3 (7.3) 3 (6.0)

Diabetes mellitus 0 2 (4.9) 2 (4.1)

Percentages calculated based on non-missing values
BMI body mass index, BSA body surface area, DLQI Dermatology Life Quality Index, PASI Psoriasis Area and Severity
Index, sPGA Static Physician’s Global Assessment
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between-group difference for risankizumab
versus placebo treatment at week 16 was 35.2%
(P = 0.051). During period B, 78% of patients
(32/41) who continued risankizumab treatment
(risankizumab/risankizumab) and 88.9% of
patients (8/9) who switched from placebo to
risankizumab (placebo/risankizumab) achieved
an sPGA score of 0 at week 52 (Fig. 3a). An sPGA
score of 0/1 was achieved by 73.2% of risanki-
zumab-treated patients versus 22.2% of placebo-
treated patients at week 16 (adjusted between-
group difference, 50.9%; P = 0.004). At week 52,
90.2% of patients who received risankizumab/
risankizumab achieved an sPGA score of 0/1
versus 100% of patients who received placebo/
risankizumab (Fig. 3b).

The secondary endpoints of PASI 75 and PASI
100 at week 16 were achieved by 73.2% and
46.3% of the patients treated with risankizu-
mab, respectively, versus 22.2% and 11.1% of
the patients treated with placebo (Fig. 3c, e).
Adjusted between-group differences for risanki-
zumab versus placebo at week 16 were 50.9%
(P = 0.004) for PASI 75 and 35.2% (P = 0.051)
for PASI 100. By week 52, PASI 75 had been
reached by 92.7% and 100% of patients treated
with risankizumab/risankizumab and placebo/
risankizumab, respectively; PASI 90 was
achieved by 90.2% and 100% and PASI 100 by
78.0% and 88.9% (Fig. 3c–e).

Percentage improvement from baseline in
PASI at week 16 was 81.1% and 24.7% (LOCF)
with risankizumab and placebo, respectively
(least squares mean difference, 56.3%; nominal
P\ 0.001). By week 52, PASI had improved in
both the risankizumab/risankizumab and

placebo/risankizumab groups by almost 100%
(97.6% and 99.4%, respectively; Fig. 3f).

Improvements in patient DLQI occurred
over 16 weeks of risankizumab treatment, with
46.3% and 63.4% of patients treated with
risankizumab achieving DLQI 0 or 0/1 (NRI),
respectively, compared with 11.1% and 22.1%
of patients treated with placebo (Fig. 4a). The
adjusted between-group differences were 35.2%
for DLQI 0 (nominal P = 0.051) and 52.3% for
DLQI 0/1 (nominal P = 0.004). By the end of the
study, C 70% of patients in both treatment
groups had achieved DLQI 0 or 0/1 (NRI), and
there was an approximately 14-point improve-
ment from baseline in DLQI (Fig. 4b, c).

Safety

The evaluation of safety at each study visit
showed that the AE profiles were generally
similar between the treatment groups and that
rates of SAEs, severe AEs, and AEs in ASI were
low, with no meaningful differences between
risankizumab and placebo during period A
(Table 3). Rates of AEs with continued risanki-
zumab treatment were similar through week 52.

Through week 52, and considering all
patients exposed to risankizumab, 20 patients
(40.0%) experienced AEs and 2 (4.0%) experi-
enced a total of 3 SAEs, all of which were con-
sidered by the investigator to be unrelated to
treatment; the study drug was not discontin-
ued. One patient experienced an exacerbation
of chronic obstructive pulmonary disease of
moderate severity during period A and then a
worsening of open-angle glaucoma (mild
severity) during period B. A second patient

Table 2 Proportion of patients achieving PASI 90 at week 16 (NRI, ITT population)

n Responder Nonresponder Missing Response rate difference

n (%) 95% CIa n (%) n (%) Difference, % 95% CIb P valuec

Risankizumab 41 25 (61.0) 46.0–75.9 13 (31.7) 3 (7.3) 38.8 7.8–69.7 0.035

Placebo 9 2 (22.2) 0.0–49.4 7 (77.8) 0 – – –

ITT intent-to-treat, NRI nonresponder imputation, PASI 90 90% improvement in Psoriasis Area and Severity Index
aConstruction of the CI for response rate was based on the normal approximation
bCalculation of the 95% CI for difference was based on the normal approximation to the binomial distribution
cCalculation of the P value was based on the chi-square test
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experienced community-acquired pneumonia
of moderate severity during period B that
resolved with treatment.

No increase was observed in the rates of AEs
overall (events/100 patient-years) in patients
who received risankizumab during both study

Fig. 3 Proportions of patients achieving a sPGA 0,
b sPGA 0/1, c PASI 75, d PASI 90, e PASI 100, and
f percentage improvement from baseline in PASI. NRI
analysis for panels a–e and LOCF for panel f. LOCF last
observation carried forward; NRI nonresponder

imputation; PASI 75/90/100 C 75%/C 90%/100%
improvement in Psoriasis Area and Severity Index; PBO
placebo; sPGA static Physician’s Global Assessment; RZB
risankizumab. *P\ 0.05; �P\ 0.001; �P\ 0.0001
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periods compared with the rates observed
through week 16, and there was no notable dif-
ference in the rates of AEs in the patients who
switched from placebo to risankizumab versus
those who continued risankizumab through
week 52.

Upper respiratory infections (nasopharyngi-
tis, respiratory tract infection) were the most
common AEs in patients who received

risankizumab through week 52. The only
occurrence of an SAE in an ASI was the case of
moderate community-acquired pneumonia
described above. Few AEs in ASI were reported
through week 52; no patient experienced a
serious hypersensitivity reaction, malignancy,
or adjudicated cardiovascular event. There were
no deaths or discontinuations of the study drug
due to AEs in the study (Table 3).

The incidence of anti-risankizumab anti-
bodies and risankizumab-neutralizing antibod-
ies was monitored throughout the study.
Among all patients who received risankizumab
and who had C 1 assessment postbaseline, 7
(14.6%) had treatment-emergent anti-risanki-
zumab antibodies and 1 (2.1%) had risankizu-
mab-neutralizing antibodies.

DISCUSSION

The findings of this phase 3, randomized, dou-
ble-blind, placebo-controlled, clinical study
demonstrate that risankizumab was highly
effective in the treatment of patients with
moderate to severe plaque psoriasis in the Rus-
sian Federation.

Treatment with risankizumab resulted in a
rapid onset of clinical response (within 4 weeks
of the first dose), which was maintained
through week 52. At week 16, 61.0% of patients
receiving risankizumab had achieved PASI 90
[compared with 22.2% of patients treated with
placebo during period A; the difference in
response rate was 38.8% (95% CI 7.8–69.7%;
P = 0.035)]. This was maintained through week
52, at which time 90.2% of the patients treated
with risankizumab throughout the study and
100% of the patients who had received placebo/
risankizumab had achieved PASI 90. Commen-
surate improvements in PASI 100 and sPGA
were observed. These results are consistent with
previous multinational phase 3 risankizumab
clinical studies in which a PASI 90 response rate
of 73–75% with risankizumab versus 2–5% with
placebo was achieved at week 16 [13, 16]. The
response rate at week 52 was similarly main-
tained in these studies with continuous risan-
kizumab (81–86%), whereas patients who
switched from placebo to risankizumab

Fig. 4 Proportions of patients achieving a DLQI 0 and
b DLQI 0/1 and c change from baseline in DLQI. NRI
analysis used for panels a, b and LOCF for panel c. DLQI
Dermatology Life Quality Index, LOCF last observation
carried forward, NRI nonresponder imputation, PBO
placebo, RZB risankizumab. *Nominal P\ 0.05; �nomi-
nal P\ 0.001;

�

nominal P\ 0.0001
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achieved PASI 90 at a response rate of 78–85%
[13, 16].

Clearance of psoriatic skin lesions following
treatment with risankizumab was associated
with improvements in patient-reported quality
of life (QoL), with 72% of all patients achieving
DLQI 0 by week 52, indicating a minimal effect
of psoriasis on QoL at this time.

The improvements in clinical and QoL out-
comes achieved by 16 weeks of risankizumab
treatment were sustained through 52 weeks
with continued risankizumab treatment;
patients who were allocated to placebo treat-
ment during period A and then switched to
risankizumab during period B achieved similar
improvements in clinical and QoL parameters.

Risankizumab was well tolerated in the
IMMpress study (rate of AEs/SAEs was 24%/2%
over 16 weeks and 40%/4% over 52 weeks). The
safety profile was consistent with other phase 3
studies in patients with plaque psoriasis carried
out in other countries (rate of AEs/SAEs over
16 weeks: 50%/2% in UltIMMa-1, 46%/2% in
UltIMMa-2, 46%/2% in IMMhance, 56%/3% in
IMMvent, and 71%/5% in IMMerge) [13–16]. In
the IMMpress study, there was a single SAE in
the ASI, a serious infection (pneumonia) during
period B. There were no reports of malignancy,
no instances of serious hypersensitivity reac-
tions, and no adjudicated cardiovascular events.

A limitation of this study was the relatively
small sample size (n = 50) as compared with the
earlier phase 3 studies (n = 300–600 patients),
which can lead to higher variation in the
results, limit the power to detect infrequent
AEs, and make direct comparisons to other
risankizumab studies difficult. Despite this lim-
itation, however, the results of this study sug-
gest a robust efficacy response and high
tolerability of risankizumab in the treatment of
moderate to severe psoriasis in the Russian
Federation. Overall, the results of IMMpress are
consistent with the benefit/risk profile estab-
lished for risankizumab in other populations.

CONCLUSION

In conclusion, risankizumab was highly effec-
tive and well tolerated in this study of patients

with chronic plaque psoriasis in the Russian
Federation.
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