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Abstract: The present multi-center, long-term, real-life study made an attempt to assess the efficacy
of risankizumab in the treatment of moderate-to-severe plaque psoriasis. The study comprised
185 patients from 10 Polish dermatologic departments undergoing risankizumab treatment. The
disease severity was measured using the Psoriasis Area and Severity Index (PASI) before the start of
the risankizumab treatment and next at the defined timepoints, i.e., 4, 16, 28, 40, 52 and 96 weeks
of treatment. The percentage of patients achieving PASI90 and PASI100 responses as well as the
PASI percentage decrease at the defined timepoints were calculated, and correlations with clinical
characteristics and therapeutic effect were analyzed. The number of patients evaluated at the defined
timepoints was: 136, 145, 100, 93, 62, and 22 at 4, 16, 28, 40, 52 and 96 weeks of treatment, respectively.
At 4, 16, 28, 40, 52 and 96 weeks, the PASI90 response was achieved in 13.2%, 81.4%, 87.0%, 86.0%,
88.7% and 81.8% of patients, whereas the PASI100 response was achieved in 2.9%, 53.1%, 67.0%,
68.8%, 71.0% and 68.2% of patients, respectively. Our study revealed a significant negative correlation
between a decrease in the PASI and the presence of psoriatic arthritis as well as the patient’s age and
duration of psoriasis at several timepoints throughout the observation period.

Keywords: psoriasis; systemic treatment; biologic treatment; risankizumab; real-life experience

1. Introduction

Psoriasis is a common, immune-mediated inflammatory disease that has considerable
negative effect on patients’ quality of life and their daily functioning. At first understood
merely as a skin condition, today, psoriasis is seen as a multisystem disease associated
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with numerous comorbidities, i.e., psoriatic arthritis (PsA), metabolic syndrome, atheroscle-
rosis, cardiovascular disease (CVD) and depression [1]. While the majority of patients
suffer from mild forms of psoriasis, with limited skin involvement treated with topical
agents, the patients with more severe forms of the disease require more complex thera-
peutic strategies involving phototherapy and systemic pharmacotherapy, i.e., retinoids,
immunosuppressants and biologic drugs.

With new biologic drugs on the market and their markedly improved efficacy, both
doctors and patients expect prompt and long-lasting results of treatment which appear to
be delivered via such biologics as risankizumab. Therefore, achieving PASI90 (Psoriasis
Area and Severity Index), i.e., a 90% reduction in skin lesions expressed via the PASI, and
PASI100, i.e., a 100% reduction in skin lesions expressed via the PASI is indicative of the
high efficacy of biologic agents inhibiting IL-23 [2].

Risankizumab is a humanized monoclonal IgG1 antibody targeting the p19 subunit of
IL-23. The efficacy and safety of risankizumab have been evaluated in several clinical trials,
including long-term extension studies [3]. The initial phase three, double-blind placebo or
active comparator-controlled studies, namely UltIMMa-1 and UltIMMa-2, demonstrated the
excellent efficacy of risankizumab, especially in terms of achieving PASI90 and PASI100 [4].
The treatment was then prolonged into an ongoing long-term open-label extension trial
(LIMMitless). An interim analysis of the risankizumab clinical trial confirmed its safety
and efficacy through 176 weeks of therapy [5].

However, the results from clinical trials should be interpreted with caution mainly due
to an inherent selection bias. Restrictive inclusion and exclusion criteria of many clinical
trials narrow down the spectrum of enrolled individuals. Therefore, in many instances they
may not be representative of the general population of patients with psoriasis. In contrast,
real-life studies including subjects previously exposed to many different biologic drugs or
having various comorbidities may provide valuable data not always available from clinical
trials. Real-life data include case reports, case series and larger retrospective or prospective
studies conducted by physicians in the clinical practice [6]. Comparison of real-life data
with those derived from clinical trials may widen the knowledge about the efficacy and
safety of different drugs, thus being very important in clinical practice.

The purpose of this study was to evaluate the efficacy of risankizumab in a real-life
setting and compare our observations with the currently available data from real-life clinical
studies. In our study, we also made an attempt to evaluate the effect of different clinical
features of psoriatic patients on the efficacy of risankizumab.

2. Materials and Methods
2.1. The Study Group

Our study included patients previously qualified for risankizumab treatment in accor-
dance with the requirements of The Polish Drug Program B.47, “Treatment of moderate to
severe form of plaque psoriasis (ICD-10 L40.0)”. It comprised 185 adult patients suffering
from moderate-to-severe plaque psoriasis (123 males (66.5%) and 62 females (33.5%)) who
underwent risankizumab treatment in ten Polish dermatological clinics.

The inclusion criteria were as follows: severe psoriasis defined using a PASI ≥ 18,
BSA ≥ 10 and DLQI ≥ 10 or patients with difficult-to-treat, severely affected sites (i.e.,
the scalp, face, palms, soles, anogenital region and nails), lack of response to treatment or
contraindications to treatment with at least 2 conventional systemic drugs.

The exclusion criteria were as follows: hypersensitivity to risankizumab, severe, active
infections (in particular tuberculosis), malignancies, active type B viral hepatitis, lympho-
proliferative disorders, demyelinating diseases as well as pregnancy and breastfeeding.

A detailed medical history was taken, including age of psoriasis onset, duration of
the disease, the presence of PsA and nail lesions, comorbidities (cardiovascular, metabolic,
endocrine, hepatic, neurologic, psychiatric and gastrointestinal disorders), smoking status,
family history of psoriasis and previous systemic and biologic treatment for psoriasis.
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Prior to the treatment initiation, each study subject underwent physical examination,
including measurement of body weight and height with calculation of body mass index
(BMI). The severity of psoriasis was assessed at 0 weeks (initiation of treatment) as well as
at 4, 16, 28, 40, 52, and 96 weeks. Disease severity was assessed using the PASI.

2.2. Risankizumab Administration and Dosage Regimen

Risankizumab was administered subcutaneously in the dose of 150 mg at 0 weeks,
4 weeks and then every 12 weeks thereafter. All the patients received at least one dose of
risankizumab. At the time of the analysis, 136, 145, 100, 93, 62 and 22 patients completed 4,
16, 28, 40, 52 and 96 weeks of treatment, respectively.

2.3. Assessment of Risankizumab Efficacy

Risankizumab efficacy was assessed by means of the Psoriasis Area and Severity
Index (PASI) performed before the start of risankizumab treatment, and next at the defined
timepoints, i.e., 4, 16, 28, 40, 52 and 96 weeks of treatment.

Risankizumab efficacy was expressed using the PASI percentage decrease at the
defined timepoints. Moreover, the percentage of patients achieving PASI90 and PASI100
responses was calculated. Correlations with clinical characteristics and therapeutic effect
were analyzed. The number of patients evaluated at the defined timepoints was: 136, 145,
100, 93, 62 and 22 at 4, 16, 28, 40, 52 and 96 weeks of treatment, respectively.

As for safety, information about severe adverse events were collected.

2.4. Statistical Methods

All data were statistically analyzed using STATISTICA 13 software. Minimum and
maximum values as well as means (M) and standard deviations (SD) were calculated for
numerical variables, while absolute numbers (n) and percentages (%) of the occurrence of
items for categorical variables.

The Student’s t test for paired data was used to compare PASI at 4, 16, 28, 40, 52 and
96 weeks with a baseline.

Pearson’s correlation coefficient was used to correlate the percentage decrease in the
PASI at 4 weeks compared to the baseline with numerical characteristics. The same analyses
were conducted at 16, 28, 40, 52, and 96 weeks. The Kruskal–Wallis H test was used to
compare the percentage decrease in the PASI at 4 weeks compared to the baseline between
patients with normal weight, overweight patients and obese patients. The same analyses were
conducted at 16, 28, 40, 52 and 96 weeks. The Mann–Whitney U test was used to compare the
percentage decrease in the PASI at 4 weeks compared to the baseline between two categories
of categorical characteristics. The same analyses were conducted at 16, 28, 40, 52 and 96 weeks.
The Student’s t test was used to compare the numerical characteristics between patients who
achieved PASI90 and patients who did not achieve PASI90. The same analysis was conducted
for PASI100. The Chi-square test was used to compare categorical characteristics between
patients who achieved PASI90 and patients who did not achieve PASI90. The same analysis
was conducted for PASI100. The significance level was set at p ≤ 0.05.

3. Results
3.1. Characteristics of the Study Subjects

Detailed clinical characteristics of the study subjects are presented in Table 1.

3.2. Changes in PASI Score

The mean changes in the PASI at the baseline (week 0) and weeks 4, 16, 28, 40, 52 and
96 are presented in Figure 1. At weeks 4, 16, 28, 40, 52 and 96, a significantly decreased PASI
was observed in comparison to the baseline (p < 0.001). The percentage decrease in the PASI
at weeks 4, 16, 28, 40, 52 and 96 is presented in Figure 2. At week 4, in 17.6% of patients the
decrease in the PASI was between 60–70%, whereas in 13.2% of patients the decrease in the PASI
was between 90–100% compared to the baseline values. At week 16, at least a 90% reduction in
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the PASI was observed in 81.4% of patients. At weeks 28, 40, 52 and 96, at least a 95% decrease
in the PASI was observed in 81.0%, 79.6%, 82.3% and 77.3% of patients, respectively.

Table 1. Characteristics of the study subjects (N = 185).

Characteristics Unit or Category Results

Age, min–max, M ± SD Years 19–83, 43.9 ± 14.2

Gender, n (%)
Male 123 (66.5)

Female 62 (33.5)

Weight, min–max, M ± SD kg 50–186, 91.1 ± 21.5

BMI, min–max, M ± SD kg/m2 17.72–55.54, 29.75 ± 6.19

BMI groups, n (%)

Underweight 1 (0.5)

Normal weight 38 (20.5)

Overweight 68 (36.8)

Obesity class I 44 (23.8)

Obesity class II 23 (12.4)

Obesity class III 11 (5.9)

Smoking status, n (%)

Non-smokers 119 (64.3)

Ex-smokers 16 (8.6)

Smokers 50 (27.0)

Psoriasis type, n (%)
I 166 (89.7)

II 19 (10.3)

Family history, n (%) Yes 74 (40.0)

Age of psoriasis onset, min–max, M ± SD Years 3–69, 24.3 ± 12.7

Duration of psoriasis, min–max, M ± SD Years 1–52, 19.7 ± 11.4

PASI, min–max, M ± SD 3.9–53.1, 21.12 ± 7.40

PsA, n (%) Yes 35 (18.9)

Nail psoriasis, n (%) Yes 84 (45.4)

Inverse psoriasis, n (%) Yes 22 (11.9)

Comorbidities, n (%)

At least one 113 (61.1)

Cardiovascular 70 (37.8)

Metabolic 67 (36.2)

Endocrine 25 (13.5)

Hepatic 42 (22.7)

Neurologic 6 (3.2)

Psychiatric 17 (9.2)

Gastrointestinal 23 (12.4)

Previous non-biologic treatment, n (%)

Methotrexate 146 (78.9)

Cyclosporine A 120 (64.9)

Retinoids 98 (53.0)

Phototherapy 101 (54.6)

Previous biologic therapy, n (%)

Bio-naïve 114 (61.6)

Bio-experienced 71 (38.4)

Anti-TNF 46 (24.9)

Anti-Il 17 18 (9.7)

Anti-Il 12/23 17 (9.2)

Anti-Il 23 12 (6.5)
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Figure 2. The percentage decrease in PASI at weeks: (a) 4 (N = 136), (b) 16 (N = 145), (c) 28 (N = 100), 
(d) 40 (N = 93), (e) 52 (N = 62) and (f) 96 (N = 22) compared to the baseline. 

Figure 2. The percentage decrease in PASI at weeks (a) 4 (N = 136), (b) 16 (N = 145), (c) 28 (N = 100),
(d) 40 (N = 93), (e) 52 (N = 62) and (f) 96 (N = 22) compared to the baseline.
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Figure 3 presents the percentage of patients who achieved PASI90 and PASI100 at
weeks 4, 16, 28, 40, 52 and 96. The PASI90 response was observed in 13.2%, 81.4%, 87.0%,
86.0%, 88.7% and 81.8% of patients at weeks 4, 16, 28, 40, 52 and 96, respectively. The
PASI100 response was observed in 2.9%, 53.1%, 67.0%, 68.8%, 71.0% and 68.2% of patients
at weeks 4, 16, 28, 40, 52 and 96, respectively.
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Figure 3. PASI90 and PASI100 at baseline (N = 185), weeks 4 (N = 136), 16 (N = 145), 28 (N = 100), 40
(N = 93), 52 (N = 62) and 96 (N = 22).

3.3. Correlations between PASI Changes and Selected Patient Characteristics

Table 2 presents correlations between the percentage decrease in the PASI at weeks 4,
16, 28, 40, 52 and 96 compared to the baseline and the characteristics of the study group.
The decrease in PASI at each study timepoint did not correlate with age at psoriasis onset,
weight, BMI, gender, smoking status, type I and II of psoriasis, cardiovascular disease and
previous biologic therapy for psoriasis (p > 0.05).

Table 2. p-values for correlations of the percentage decrease in PASI at weeks 4, 16, 28, 40, 52 and 96
compared to baseline with characteristics of the study group.

Characteristics Week 4 Week 16 Week 28 Week 40 Week 52 Week 96

Age (years) 1 0.708 0.559 0.047 0.003 0.017 0.660

Duration of psoriasis (years) 1 0.803 0.772 0.259 0.003 0.012 0.436

Age of psoriasis onset (years) 1 0.527 0.695 0.274 0.543 0.768 0.854

Weight (kg) 1 0.542 0.400 0.538 0.519 0.695 0.282

BMI (kg/m2) 1 0.670 0.478 0.999 0.411 0.647 0.272

BMI (normal weight vs. overweight vs. obesity) 2 0.438 0.582 0.598 0.175 0.234 0.991

Gender 3 0.457 0.149 0.151 0.778 0.120 0.999

Smoking status (smokers vs. non-smokers) 3 0.226 0.605 0.855 0.414 0.344 0.961

Psoriasis type (I vs. II) 3 0.408 0.198 0.854 0.451 0.763 0.369

PsA (yes vs. no) 3 0.025 0.034 0.232 0.057 0.081 0.349

Cardiovascular disease (yes vs. no) 3 0.088 0.066 0.304 0.966 0.699 0.282

Metabolic disease (yes vs. no) 3 0.585 0.111 0.098 0.006 0.078 0.536

Hepatic disease (yes vs. no) 3 0.861 0.242 0.104 0.040 0.152 0.755

Biologic therapy previously (yes vs. no) 3 0.283 0.134 0.188 0.123 0.482 0.319

1 p for Pearson’s correlation coefficient between the percentage decrease in PASI at week 4 compared to the
baseline and numerical characteristics. The same at weeks 16, 28, 40, 52 and 96. 2 p for Kruskal–Wallis H test to
compare the percentage decrease in PASI at week 4 compared to the baseline between normal weight, overweight
and obesity. The same at weeks 16, 28, 40, 52 and 96. 3 p for Mann–Whitney U test to compare the percentage
decrease in PASI at week 4 compared to the baseline between two categories of categorical characteristics. The
same at weeks 16, 28, 40, 52 and 96. Statistically significant correlations in bold.
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A negative correlation was found between the patients’ age and the percentage de-
crease in the PASI at weeks 28, 40 and 52 compared to the baseline (r = −0.199, p = 0.047 at
week 28; r = −0.310, p = 0.003 at week 40; r = −0.303, p = 0.017 at week 52). The older the
age, the lower the decrease in the PASI.

A negative correlation was also revealed between duration of psoriasis and the per-
centage decrease in the PASI at weeks 40 and 52 compared to the baseline (r = −0.301,
p = 0.003 at week 40; r = −0.317, p = 0.012 at week 52). The longer the duration of the
disease, the lower the decrease in the PASI.

Compared to the baseline, at week 4 the patients with PsA had a lower percentage
decrease in PASI than those without PsA (48.9 vs. 61.0, p = 0.025), and also at week 16 the
patients with PsA showed a lower percentage decrease in PASI than those without PsA
(91.8 vs. 94.8, p = 0.034).

At week 40, the patients without comorbidities had a higher percentage decrease in
PASI than the patients with metabolic or hepatic disease (97.7 vs. 94.0, p = 0.006) and
(97.6 vs. 92.7, p = 0.040), respectively (Table 2).

Table 3 presents correlations between PASI90 as well as PASI100 at week 16 and
characteristics of the study group. The group of patients who achieved PASI90 at week 16
did not significantly differ from the group of patients who did not achieve it in terms of
age, duration of psoriasis, age of psoriasis onset, weight, BMI, gender, smoking status, type
I and II of psoriasis, cardiovascular, metabolic or hepatic diseases and previous biologic
therapy (p > 0.05). A significantly lower percentage of patients with PsA (13/31, 41.9%)
than patients without PsA (64/114, 56.1%) achieved PASI90 at week 16 (p = 0.028).

Table 3. p for correlations of PASI90 and PASI100 at week 16 with characteristics of the study group
(N = 145).

Characteristics
PASI90
(118 Patients Achieved PASI90 vs. 27
Patients Who Did Not Achieve PASI90)

PASI100
(77 Patients Achieved PASI100 vs. 68
Patients Who Did Not Achieve PASI100)

Age (years) 1 0.188 0.269

Duration of psoriasis (years) 1 0.229 0.239

Age of psoriasis onset (years) 1 0.734 0.905

Weight (kg) 1 0.164 0.038

BMI (kg/m2) 1 0.135 0.018

BMI (normal weight vs. overweight vs.
obesity) 2 0.376 0.265

Gender 2 0.138 0.188

Smoking status (smokers vs.
non-smokers) 2 0.331 0.947

Psoriasis type (I vs. II) 2 0.339 0.326

PsA (yes vs. no) 2 0.028 0.160

Cardiovascular disease 2 0.139 0.073

Metabolic disease 2 0.067 0.152

Hepatic disease 2 0.083 0.537

Previous biologic therapy 2 0.055 0.265
1 p for Student’s t test to compare numerical characteristics between patients who achieved PASI90 and patients
who did not achieve PASI90. The same for PASI100. 2 p for Chi-square test to compare categorical characteristics
between patients who achieved PASI90 and patients who did not achieve PASI90. The same for PASI100.
Statistically significant correlations in bold.

PASI100 at week 16 was achieved by patients with significantly lower BMI values
(28.8 ± 5.7 kg/m2 vs. 31.2 ± 6.6 kg/m2 for patients who did not achieve it, p = 0.018) and
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lower body weight (88.6 ± 19.8 kg vs. 95.9 ± 21.7 kg, p = 0.038). The group of patients who
achieved PASI100 at week 16 did not significantly differ from the group of patients who did
not achieve it in terms of age, duration of psoriasis, age of psoriasis onset, gender, smoking
status, type I and II of psoriasis, PsA, cardiovascular, metabolic or hepatic diseases and
previous biologic therapy (p > 0.05).

Two severe adverse events were reported in the study group, i.e., the death of one
patient not connected with risankizumab treatment and one pneumonia case requiring
hospitalization.

4. Discussion

Risankizumab was evaluated in five phase III clinical trials (UltIMMa-1, UltIMMa-
2, IMMvent, IMMhance, and IMMerge) [4,7–9], as well as in a long-term, open-label
extension study (LIMMitless) [5]. All these trials provided data confirming both the
excellent efficacy and safety of risankizumab which was maintained for at least 3 years
of follow-up in the open-label treatment. Since risankizumab approval, real-life studies
published to date have been providing evidence confirming its safety and efficacy [10–16].
In a large, retrospective, multinational, multicentric cohort study including a total of
3145 patients, after 18 months of therapy, the drug survival rate was the highest for
risankizumab among all biologic therapies targeting IL-23 and IL-17 (96.4%; with 91.1%
for guselkumab, 86.3% for brodalumab, 86.1% for ustekinumab, 82.0% for ixekizumab and
79.9% for secukinumab) [17]. The recently published extension of this study, comprising an
even higher number of study subjects (n = 4178), showed similar results after 24 months
of therapy [18]. The most important findings from real-life studies with risankizumab
discussed below are summarized in Table 4.

Table 4. PASI90 and PASI100 response percentage rates during different timepoints and impact of
several clinical characteristics of patients on therapeutic response to risankizumab in real-life studies
published to date, together with our study. Only studies including ≥50 subjects with treatment
duration longer than 28 weeks were included.

Referrence, No of Subjects Efficacy (PASI90/PASI100)

Week of Therapy Week 4 Week 16 Week 28 Week 40 Week 52 Week 96/104

Gkalpakiotis et al., n = 154 [16] N/A 63.8/44.7 77.3/59.1 N/A 82.4/67.7 N/A

Gargiulo et al., n = 131 [10] N/A 55.7/36.6 65.7/47.3 N/A 78.6/61.1 80.8/69.2

Graier et al., n = 55 [11] N/A 63.9/42.6 70.0/50.0 N/A 72.0/60.0 N/A

Borroni et al., n = 66 [12] N/A 61.0/28.6 N/A 85.5/62.3 N/A N/A

Caldarola et al., n = 112 [15] 17.9/10.7 72.2/55.6 91.0/75.0 N/A 95.2/90.4 N/A

Mastorino et al., n = 166 [14] N/A 53.0/32.0 72.0/51/0 73.0/53.0 82.0/73.0 N/A

Our study 13.2/2.9 81.4/53.1 87.0/67.0 86.0/68.8 88.7/71.0 81.8/68.2

Disease/subject
characteristics BMI Age Duration of

disease
Previous
biologic therapy

Psoriatic
arthritis

Cardiometabolic
comorbidities

Gkalpakiotis et al., n = 154 No impact N/A N/A No impact N/A N/A

Gargiulo et al., n = 131 No impact N/A N/A No impact No impact No impact

Borroni et al., n = 66 Lower response N/A N/A Lower response N/A No impact

Caldarola et al., n = 112 No impact Lower response N/A No impact N/A N/A

Mastorino et al., n = 166 Lower response N/A N/A Lower response Lower response N/A

Our study No impact Lower response Lower response No impact Lower response Lower response

BMI—Body mass index, N/A—not assessed.

In comparison to all the real-life studies on risankizumab effects published to date, our
study consists of the highest number of study subjects, and the characteristics of our study
population are similar to those from other real-life studies, including the data published by
Mastorino et al. [14], Gkalpakiotis et al. [16] and Gargiulo et al. [10]. The fact that the real-
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life study of Gargiulo et al. [10] and ours are the longest, (104 and 96 weeks, respectively),
they appear to provide reliable evidence confirming the long-term efficacy of risankizumab.

In clinical trials, PASI90 at week 16 was achieved by 73.8–75.3% of patients compared
to 81.4% in our study [4,8]. In our patients, the mean PASI at week 16 was reduced from
21.12 to 1.13. It is worth noting that contrary to other real-life studies, in our study the
percentage of patients achieving the PASI90 response at week 16 was higher than in clinical
trials. This could be explained by the lower baseline PASI values in real-life studies than
in clinical trials, and also by the fact that the real-life studies may include patients with
limited skin involvement, so called “difficult-to-treat sites” (e.g., the scalp, palms and
soles or anogenital region). As a matter of fact, the mean baseline PASI in our group was
21.12, which is almost the same as in UltIMMa-1 and UltIMMa-2 studies (20.6 and 20.5,
respectively) [4]. On the other hand, i.e., Gargiulo et al. analyzed patients with a mean
PASI of 13.52 and observed a lower PASI90 response rate (55.7%) at week 16 [10]. The
same was observed by Mastorino et al., who found even lower PASI90 response rates
(53%) but recruited subjects with a mean PASI of 12.5 ± 5.1 [14]. Importantly, the efficacy
outcomes analyzed at later timepoints (weeks 40, 52 and 96/104) were much higher and
more comparable to those from clinical trials (Table 4). For instance, in our study, at week
52, PASI90 and PASI100 was achieved in 88.7% and 71% of the study subjects, respectively,
which is comparable to other studies. Treatment response was maintained until week 96,
with PASI90 and PASI100 observed in 81.8% and 68.2% of the studied patients, respectively,
which was almost the same as that noted by Gargiulo et al. at week 104 (80.8% and 69.2%,
respectively) [10].

It is well known that high values of BMI have a negative effect on the efficacy of
treatment with TNF-α antagonists, ustekinumab and secukinumab [19]. When it comes to
the effect of BMI on Risankizumab therapy, the data from real-life studies bring contradic-
tory results. However, a subgroup analysis of the patients participating in the IMMerge
study revealed no impact of high BMI on response to risankizumab. Our analysis showed
only one significant relationship: PASI100 at week 16 was achieved by patients with sig-
nificantly lower BMI (28.8 ± 5.7 kg/m2 vs. 31.2 ± 6.6 kg/m2 for patients who did not
achieve it, p = 0.018) and lower body weight (88.6 ± 19.8 kg vs. 95.9 ± 21.7 kg, p = 0.038).
No differences were observed between the study subjects with normal BMI, those who
were overweight and obese and decrease of PASI score at each study timepoint. Similarly,
Gargiulo et al. [10] and Gkalpakiotis [16] found no correlation between BMI and response
rates to risankizumab. On the contrary, Mastorino et al., Borroni et al. and Hansel et al.
found a significant negative correlation between the BMI values and therapeutic effect of
risankizumab [12,14,20]. Mastorino et al. reported that PASI100 at week 28 was achieved
by only 22% of obese and 58% of non-obese patients (p = 0.007) [14]. Efficacy analysis
performed by Borroni et al. showed a decrease in the chance of achieving a PASI90 response
at week 40 by subjects with a higher BMI [12].

A previous exposure to biologic drugs may influence the efficacy of risankizumab.
As risankizumab is a novel agent, it is frequently prescribed to patients that have been
previously treated with one or more biologics. In our study, 38.4% of the studied patients
were previously exposed to at least one biologic therapy and in our analysis, it did not
matter if the patients had previously undergone biologic treatment, which was in agree-
ment with Gkalpakiotis et al., Gargiulo et al. and Caldarola et al. [10,15,16]. Conversely,
Mastorino et al. revealed that the patients previously treated with biologic drugs had lower
response rates as expressed by the achievement of PASI90 and PASI75 at weeks 16 and
28 [14]. Hansel et al. revealed a significant difference in the achievement of PASI100 at
weeks 36 and 52, [20] whereas Borroni et al. found a small difference in PASI75 rates at
week 16 and a significant difference at week 40 [12]. Recent data published by Megna et al.
show that risankizumab was effective and well tolerated in the population of psoriatic
patients with a previous failure to anti IL-17 (secukinumab and ixekizumab), anti IL-12/23
(ustekinumab) and anti IL-23 (guselkumab) biologic drugs [13].
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Our data support previous findings concerning the possible negative impact of the
presence of PsA on the efficacy of risankizumab. In our study, 18.9% of patients were
previously diagnosed with PsA. In the patients with PsA, we observed a lower percentage
decrease in the PASI at weeks 4 and 16 in comparison to patients without PsA. Importantly,
these differences were not observed at the consecutive timepoints of the study. Significantly
poorer response rates in this subpopulation were observed by Mastorino et al., who found
significantly higher mean PASI values in the studied PsA subgroup at all timepoints of their
study in comparison to patients without PsA (2.7 vs. 1.7 (p = 0.036), 1.9 vs. 0.9 (p = 0.006))
and 4.1 vs. 0.5 (p = 0.016) at 16, 28 and 40 weeks, respectively) [14]. Nevertheless, other
real-life studies did not confirm such a correlation.

With respect to comorbidities, Gargiulo et al. and Borroni et al. did not find any correla-
tion between the presence of cardiometabolic diseases and response to risankizumab [10,12].
Interestingly, our analysis showed that patients with metabolic or hepatic diseases had a
lower percentage decrease in PASI at week 40 than patients without such comorbidities.

Our analysis revealed an interesting correlation between the duration of psoriasis and
response to risankizumab. The longer the duration of the disease, the lower the percentage
reduction in the PASI at weeks 40 and 52. Our analysis also showed that the older the
patient, the lower the decrease in the PASI at weeks 28, 40 and 52. It is thought that the
earlier intervention with anti IL-23 biologic drugs may result in a better clinical response
and more durable treatment effects after drug withdrawal. Such an effect may be due to the
involvement of IL-23 in the differentiation and survival of tissue-resident memory T cells,
which are thought to be responsible for recurrences of psoriasis at the previously affected
sites after treatment cessation. Currently, there is an ongoing clinical trial with guselkumab
(GUIDE study) which aims at evaluating the potential of this drug to modify psoriasis
pathogenesis in subjects with early treatment intervention vs. those with long-lasting
disease [21]. The results have not been published yet.

In our study, two severe adverse events were reported, i.e., the death of one patient
who was not connected with risankizumab treatment, and another patient who required
hospitalization because of pneumonia.

A multi-center character and a high number of participants may be considered as the
strengths of the study. The limitations include its retrospective character and the lack of a
control group. A relatively small number of subjects completed week 96, which may make
the statistical analysis at this timepoint less accurate.

5. Conclusions

This study is the largest published to date real-life evidence of therapy with risankizumab.
Our data confirm previous clinical trial and real-life data concerning the excellent effectiveness
of risankizumab, also during a long-term, 96-week treatment. Several additional findings,
including the negative impact of comorbidities, disease characteristics as well as previous
treatments on the efficacy of risankizumab need to be confirmed in larger and preferably
prospective studies. Real-life studies bring additional evidence from clinical practice that
amend data derived from clinical trials.

Author Contributions: M.A.: writing—original draft preparation, writing—review and editing,
investigation; J.B.: writing—review and editing, formal analysis; D.R.: formal analysis; K.A.: inves-
tigation; Z.A.: review; M.C.: investigation; B.K.: investigation, review; E.K.: investigation, review;
A.L. (Agata Liszewska): review; J.N.: review; M.N.: investigation; A.O.-S.: investigation, review;
W.O.: review; A.R.: review; D.S.: investigation; A.S.: investigation; J.S.: investigation; I.W.: review;
P.C.: investigation; A.W.: review; A.L. (Aleksandra Lesiak): investigation; D.K.: supervision, review.
Both first authors: M.A. and J.B. have equally contributed to preparation of this research paper. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.



J. Clin. Med. 2023, 12, 1675 11 of 12

Data Availability Statement: All data presented in this study are reported in this manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Armstrong, A.W.; Read, C. Pathophysiology, clinical presentation, and treatment of psoriasis: A review. JAMA 2020, 323,

1945–1960. [CrossRef] [PubMed]
2. Elmets, C.A.; Leonardi, C.L.; Davis, D.M.R.; Gelfand, J.M.; Lichten, J.; Mehta, N.N.; Armstrong, A.W.; Connor, C.; Cordoro,

K.M.; Elewski, B.E.; et al. Joint AAD-NPF guidelines of care for the management and treatment of psoriasis with awareness and
attention to comorbidities. J. Am. Acad. Dermatol. 2019, 80, 1073–1113. [CrossRef] [PubMed]

3. Blair, H.A. Risankizumab: A Review in Moderate to Severe Plaque Psoriasis. Drugs 2020, 80, 1235–1245; Erratum in Drugs 2020,
80, 1505. [CrossRef]

4. Gordon, K.B.; Strober, B.; Lebwohl, M.; Augustin, M.; Blauvelt, A.; Poulin, Y.; Papp, K.A.; Sofen, H.; Puig, L.; Foley, P.; et al.
Efficacy and safety of risankizumab in moderate-to-severe plaque psoriasis (UltIMMa-1 and UltIMMa-2): Results from two
double-blind, randomised, placebo-controlled and ustekinumab-controlled phase 3 trials. Lancet 2018, 392, 650–661. [CrossRef]

5. Papp, K.A.; Lebwohl, M.G.; Puig, L.; Ohtsuki, M.; Beissert, S.; Zeng, J.; Rubant, S.; Sinvhal, R.; Zhao, Y.; Soliman, A.M.; et al.
Long-term efficacy and safety of risankizumab for the treatment of moderate-to-severe plaque psoriasis: Interim analysis of the
LIMMitless open-label extension trial beyond 3 years of follow-up. Br. J. Dermatol. 2021, 185, 1135–1145. [CrossRef]

6. Cinelli, E.; Fabroccini, G.; Megna, M. Real-world experience vs. clinical trials: Pros and cons in psoriasis therapy evaluation. Int. J.
Dermatol. 2022, 61, e107–e108. [CrossRef]

7. Warren, R.B.; Blauvelt, A.; Poulin, Y.; Beeck, S.; Kelly, M.; Wu, T.; Geng, Z.; Paul, C. Efficacy and safety of risankizumab vs.
secukinumab in patients with moderate-to-severe plaque psoriasis (IMMerge): Results from a phase III, randomized, open-label,
efficacy-assessor-blinded clinical trial. Br. J. Dermatol. 2021, 184, 50–59. [CrossRef]

8. Blauvelt, A.; Leonardi, C.L.; Gooderham, M.; Papp, K.A.; Philipp, S.; Wu, J.J.; Igarashi, A.; Flack, M.; Geng, Z.; Wu, T.; et al.
Efficacy and Safety of Continuous Risankizumab Therapy vs Treatment Withdrawal in Patients with Moderate to Severe Plaque
Psoriasis: A Phase 3 Randomized Clinical Trial. JAMA Dermatol. 2020, 156, 649–658. [CrossRef]

9. Reich, K.; Gooderham, M.; Thaçi, D.; Crowley, J.J.; Ryan, C.; Krueger, J.G.; Tsai, T.F.; Flack, M.; Gu, Y.; Williams, D.A.; et al.
Risankizumab compared with adalimumab in patients with moderate-to-severe plaque psoriasis (IMMvent): A randomised,
double-blind, active-comparator-controlled phase 3 trial. Lancet 2019, 394, 576–586. [CrossRef]

10. Gargiulo, L.; Ibba, L.; Pavia, G.; Vignoli, C.A.; Piscazzi, F.; Valenti, M.; Sanna, F.; Perugini, C.; Avagliano, J.; Costanzo, A.; et al.
Real-Life Effectiveness and Safety of Risankizumab in 131 Patients Affected by Moderate-to-Severe Plaque Psoriasis: A 52-Week
Retrospective Study. Dermatol. Ther. 2022, 12, 2309–2324. [CrossRef]

11. Graier, T.; Weger, W.; Jonak, C.; Sator, P.; Zikeli, C.; Prillinger, K.; Sassmann, C.; Gruber, B.; Saxinger, W.; Ratzinger, G.; et al.
Real-world effectiveness of anti-interleukin-23 antibodies in chronic plaque-type psoriasis of patients from the Austrian Psoriasis
Registry (PsoRA). Sci. Rep. 2022, 12, 15078. [CrossRef] [PubMed]

12. Borroni, R.G.; Malagoli, P.; Gargiulo, L.; Valenti, M.; Pavia, G.; Facheris, P.; Morenghi, E.; Di Corteranzo, I.G.; Narcisi, A.;
Ortoncelli, M.; et al. Real-life Effectiveness and Safety of Risankizumab in Moderate-to-severe Plaque Psoriasis: A 40-week
Multicentric Retrospective Study. Acta Derm. Venereol. 2021, 101, adv00605. [CrossRef] [PubMed]

13. Megna, M.; Potestio, L.; Ruggiero, A.; Camela, E.; Fabbrocini, G. Risankizumab treatment in psoriasis patients who failed
anti-IL17: A 52-week real-life study. Dermatol. Ther. 2022, 35, e15524. [CrossRef] [PubMed]

14. Mastorino, L.; Susca, S.; Megna, M.; Siliquini, N.; Quaglino, P.; Ortoncelli, M.; Avallone, G.; Rubatto, M.; Fabbrocini, G.; Dapavo,
P.; et al. Risankizumab shows high efficacy and maintenance in improvement of response until week 52. Dermatol. Ther. 2022, 35,
e15378. [CrossRef]

15. Caldarola, G.; Zangrilli, A.; Bernardini, N.; Bavetta, M.; De Simone, C.; Graceffa, D.; Bonifati, C.; Faleri, S.; Giordano, D.; Mariani,
M.; et al. Risankizumab for the treatment of moderate-to-severe psoriasis: A multicenter, retrospective, 1 year real-life study.
Dermatol. Ther. 2022, 35, e15489. [CrossRef]

16. Gkalpakiotis, S.; Cetkovska, P.; Arenberger, P.; Dolezal, T.; Arenbergerova, M.; Velackova, B.; Fialova, J.; Kojanova, M.; BIOREP
Study Group. Risankizumab for the Treatment of Moderate-to-Severe Psoriasis: Real-Life Multicenter Experience from the Czech
Republic. Dermatol. Ther. 2021, 11, 1345–1355. [CrossRef]

17. Torres, T.; Puig, L.; Vender, R.; Lynde, C.; Piaserico, S.; Carrascosa, J.M.; Gisondi, P.; Daudén, E.; Conrad, C.; Mendes-Bastos, P.;
et al. Drug Survival of IL-12/23, IL-17 and IL-23 Inhibitors for Psoriasis Treatment: A Retrospective Multi-Country, Multicentric
Cohort Study. Am. J. Clin. Dermatol. 2021, 22, 567–579. [CrossRef]

18. Torres, T.; Puig, L.; Vender, R.; Yeung, J.; Carrascosa, J.M.; Piaserico, S.; Gisondi, P.; Lynde, C.; Ferreira, P.; Bastos, P.M.; et al. Drug
Survival of Interleukin (IL) 17 and IL 23 Inhibitors for the Treatment of Psoriasis: A Retrospective Multi country, Multicentric
Cohort Study. Am. J. Clin. Dermatol. 2022, 23, 891–904. [CrossRef]

19. Anghel, F.; Nitusca, D.; Cristodor, P. Body Mass Index Influence for the Personalization of the Monoclonal Antibodies Therapy
for Psoriasis. Life 2021, 11, 1316. [CrossRef]

http://doi.org/10.1001/jama.2020.4006
http://www.ncbi.nlm.nih.gov/pubmed/32427307
http://doi.org/10.1016/j.jaad.2018.11.058
http://www.ncbi.nlm.nih.gov/pubmed/30772097
http://doi.org/10.1007/s40265-020-01357-1
http://doi.org/10.1016/S0140-6736(18)31713-6
http://doi.org/10.1111/bjd.20595
http://doi.org/10.1111/ijd.15644
http://doi.org/10.1111/bjd.19341
http://doi.org/10.1001/jamadermatol.2020.0723
http://doi.org/10.1016/S0140-6736(19)30952-3
http://doi.org/10.1007/s13555-022-00795-x
http://doi.org/10.1038/s41598-022-18790-9
http://www.ncbi.nlm.nih.gov/pubmed/36064563
http://doi.org/10.2340/actadv.v101.283
http://www.ncbi.nlm.nih.gov/pubmed/34596230
http://doi.org/10.1111/dth.15524
http://www.ncbi.nlm.nih.gov/pubmed/35439341
http://doi.org/10.1111/dth.15378
http://doi.org/10.1111/dth.15489
http://doi.org/10.1007/s13555-021-00556-2
http://doi.org/10.1007/s40257-021-00598-4
http://doi.org/10.1007/s40257-022-00722-y
http://doi.org/10.3390/life11121316


J. Clin. Med. 2023, 12, 1675 12 of 12

20. Hansel, K.; Zangrilli, A.; Bianchi, L.; Peris, K.; Chiricozzi, A.; Offidani, A.; Diotallevi, F.; Fargnoli, M.C.; Esposito, M.; Amerio, P.;
et al. A 52-week update of a multicentre real-life experience on effectiveness and safety of risankizumab in psoriasis. J. Eur. Acad.
Dermatol. Venereol. 2022, 36, e111–e113. [CrossRef]

21. Eyerich, K.; Weisenseel, P.; Pinter, A.; Schäkel, K.; Asadullah, K.; Wegner, S.; Muñoz-Elias, E.J.; Bartz, H.; Taut, F.J.H.; Reich,
K. IL-23 blockade with guselkumab potentially modifies psoriasis pathogenesis: Rationale and study protocol of a phase 3b,
randomised, double-blind, multicentre study in participants with moderate-to-severe plaque-type psoriasis (GUIDE). BMJ Open
2021, 11, e049822. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1111/jdv.17656
http://doi.org/10.1136/bmjopen-2021-049822
http://www.ncbi.nlm.nih.gov/pubmed/34518264

	Introduction 
	Materials and Methods 
	The Study Group 
	Risankizumab Administration and Dosage Regimen 
	Assessment of Risankizumab Efficacy 
	Statistical Methods 

	Results 
	Characteristics of the Study Subjects 
	Changes in PASI Score 
	Correlations between PASI Changes and Selected Patient Characteristics 

	Discussion 
	Conclusions 
	References

