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SIGNIFICANCE
New biologic drugs are rapidly improving outcomes of pso-
riasis treatment. Risankizumab (a new anti-interleukin-23 
monoclonal antibody) has shown efficacy in 5 clinical trials. 
However, only limited evidence is available on the effecti-
veness and safety of risankizumab in real-life patients. The 
results of this study confirm that the efficacy of risankizu-
mab is maintained over 40 weeks, while showing different 
therapeutic responses among different groups of patients. 
No safety issues were reported. These findings, which need 
to be confirmed by longer and larger studies, could be use-
ful to clinicians in treating a broad cohort of patients with 
psoriasis.

Risankizumab is a humanized monoclonal antibody 
that binds the p19 subunit of interleukin-23. It is ap
proved for treatment of moderate-severe chronic pla-
que psoriasis. This retrospective study included 66 
consecutive adults with moderate-to-severe psoriasis 
vulgaris treated with risankizumab in monotherapy up 
to week 40 in a “real-life” setting. At week 40, 98.7%, 
85.7% and 62.3% of patients achieved a Psoriasis 
Area and Severity Index (PASI) reduction ≥ 75% 
(PASI 75), PASI 90 and PASI 100, respectively. 
Patients who had not responded to 2 or more previous 
biologic treatments were significantly less likely to 
achieve PASI 75/90 at week 16 and PASI 90/100 at 
week 40 compared with those who had been previously 
treated with only 1 biologic, and compared with those 
treated with risankizumab as a first-line biologic. In-
creasing body mass index decreased the chances of 
reaching PASI 90 at week 40. No significant safety 
findings were recorded throughout the study, and 
none of the patients had to interrupt the treatment. 
These data suggest that the efficacy of risankizumab 
for plaque psoriasis in “real-life” clinical practice could 
differ from pivotal clinical trials data.
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Psoriasis is a chronic, inflammatory disease with pro-
minent skin manifestations, affecting 2–3% of the 

population worldwide (1). Biologic drugs have greatly 
improved psoriasis treatment outcomes, and enabled better 
understanding of its pathogenesis. Interleukin (IL)-23, a 
regulatory cytokine that is overexpressed in psoriatic skin, 
composed of the specific p19 subunit and the p40 subunit 
also shared by IL-12, is considered to be a key cytokine 
in the development and maintenance of chronic plaque 
psoriasis, as it induces the differentiation and amplification 
of T-helper-17 and innate immune cells, which are major 
sources of pro-inflammatory cytokines, such as IL-17 (2).

Risankizumab, a humanized immunoglobulin G1 
(IgG1) monoclonal antibody that selectively binds 
the p19 subunit of IL-23, was recently approved for 
moderate-severe chronic plaque psoriasis. Five phase 
3 clinical trials (3–6) have shown superior efficacy of 
risankizumab to both placebo and active comparators, 
with the incidence of adverse events being similar across 
all treatment groups (2). However, real-life studies on 
patients treated with risankizumab are limited to case 
reports or studies with small numbers of participants, 
with the longest follow-up to date being up to 16 weeks 
of treatment (7). In order to establish the generalizability 
of clinical trials data for risankizumab, a real-life study 
of risankizumab efficacy and safety profiles up to week 
40 was conducted.

MATERIALS AND METHODS
All selected patients received 2 subcutaneous injections of 75 
mg risankizumab at weeks 0 and 4 and every 12 weeks after that, 
according to the summary of product characteristics (8). For each 
dose, the injections were performed at different anatomical sites 
(arms, thighs, or abdomen) and not into locations where the skin 
was tender, bruised, erythematous, indurated, or affected by pso-
riasis. Some patients self-injected the drug after receiving training 
in subcutaneous injection techniques. 

Patients’ demographics, comorbidities, previous systemic treat-
ments, and Psoriasis Area and Severity Index (PASI) (9) at each 
dermatological examination (at baseline, week 4, week 28 and 
week 40) were retrieved from electronic medical records. Finally, 
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the percentages of patients achieving 75%, 90% and 100% (PASI 
75, PASI 90 and PASI 100) improvement in PASI with respect to 
baseline PASI were registered, accounting for the PASI response 
percentage. Due to the study’s retrospective nature, missing data 
could not be retrieved. For patients who did not attend the sche-
duled dermatological visits and performed the injection at home 
or missed the injection, the PASI of the last observation carried 
forward (LOCF) was considered. If a dose was missed it was then 
administered as soon as possible. Thereafter, dosing started again 
at the regular scheduled time.

Safety was evaluated according to reported adverse events 
(AEs), including serious AEs, laboratory values (haematology, 
clinical chemistry, and urinalysis), physical examination, and 
local tolerability (swelling, induration, heat, redness, pain, or 
other findings at the injection site). The occurrence of AEs was 
collected at weeks 4, 16, 28 and 40. Routine blood chemistry tests 
were performed at the follow-up visits at the clinician’s discretion.

Baseline data included demographics (e.g. sex, age, body mass 
index (BMI)) and associated comorbidities, including psoriatic 
arthritis and cardiometabolic diseases (obesity, diabetes, and hy-
pertension). The age of onset of psoriasis, disease duration, and 
number and type of previous systemic traditional and biologic 
treatments were also recorded at baseline.

Clinical assessment of the severity of psoriasis was performed 
at weeks 0 (baseline), 4, 16 and 28 and 40 using the PASI. 

Ethical considerations

Institutional review board approval was exempted as the study 
protocol did not deviate from standard clinical practice. All inclu-
ded patients had provided written consent for retrospective study 
of data collected during routine clinical practice.

Statistical analysis

Data were presented as number and percentage, or mean ± standard 
deviation (SD) or median+interquartile range (IQR). PASIs were 
dichotomized with threshold 75, 90, or 100. The association of the 
dichotomized PASI with baseline patient’s characteristics was then 
explored with logistic regression analysis. Association of PASI 
with time, alone or corrected for baseline patient characteristics, 
was explored with mixed-effect regression. Pearson’s test or 
Spearman’s test were performed to analyse correlations. Confi-
dence intervals (CI) were calculated. For all statistical analyses, 
a p-value inferior to 0.05 was considered significant. All analyses 
were performed with the Stata15 program.

RESULTS

Study population
A total of 77 patients were included in the study (Table I). 
The majority of patients were men (58 males and 18 
females), and the mean (SD) age was 44 (15.6) years. 
Median (IQR) chronic plaque psoriasis duration was 14.5 
years (7–26). Median (IQR) body mass index (BMI) at 
baseline was 27.8 kg/m2 (24.2–30.4). A total of 44 patients 
(57.1%) had at least one comorbidity. The most common 
comorbidities were arterial hypertension, obesity (BMI 
≥ 30 kg/m2), and diabetes mellitus (27 (37.7%) patients, 
14 (18.2%) patients, and 8 (10.4%) patients, respectively). 
Only one patient was affected by psoriatic arthritis.

At baseline, the median (IQR) PASI was 16 (13–18), 
with a PASI of ≥  20 in 18 patients (23.4%) and < 20 in 59 

(76.6%) patients. A total of 47 patients (61%) were naïve 
to biologic therapies, and 30 (39%) had failed previous 
biologics therapies (bio-failure). Twenty (26%) patients 
had been previously administered TNF-α inhibitors, 8 
(10.4%) ustekinumab, and 18 (23.4%) anti-IL17 anti-
bodies; half of them (n = 15) had previously received 
2 or more biologic agents (≥ 2 biologics). All of these 
30 patients switched to risankizumab due to primary or 
secondary inefficacy of previous biologic drugs.

Effectiveness of risankizumab
Among the 77 enrolled patients, 2 did not attend the week 
16 dermatological visit and performed the subcutaneous 
injection at home instead. As stated above, since no week 
16 PASI was available for those 2 patients, the PASI of 
the LOCF was recorded. Moreover, one patient missed 
the week 16 visit and drug administration, although the 
PASI of the previous visit (LOCF) was considered.

Median (IQR) absolute PASI score decreased from 16 
(13–18) at baseline to 1 (0–2) at week 16 and to 0 (0–1) 
at week 40, with a median PASI reduction of 93.8% at 
week 16 and of 100% at week 40 (p ≤ 0.001).

The results showed a significant association of PASI 
with time, both alone and corrected for baseline patient 
characteristics (sex, age, BMI, cardiometabolic comor-
bidities (CMC), bio-naïve, 1 biologic, ≥ 2 biologics, and 
baseline PASI) (p ≤ 0.001).

A significant reduction in mean PASI score was 
observed at both weeks 16 and 40, with an increasing 
proportion of patients achieving a PASI reduction of 
≥ 75% (PASI 75) PASI 90 and PASI 100 throughout the 
40-week study period. By week 16, 85.7% of the patients 
achieved PASI 75, 61% PASI 90, and 28.6% PASI 100 

Table I. Clinical characteristics and baseline demographics of the 
study population

Characteristics
Patients
n = 77

Male, n (%) 58 (75)
Female, n (%) 18 (25)
Age, years, mean ± SD 44 ± 15.6
Duration of psoriasis, years, median (IQR) 14.5 (7–26)
BMI, kg/m2, median (IQR) 27.8 (24.2–30.4)
Patients with comorbidities, n (%) 44 (57.1)
Patients with CMC, n 42
Obesity, n (%) 14 (18.2)
Diabetes, n (%) 8 (10.4)
Arterial hypertension, n (%) 29 (37.7)
Dyslipidaemia, n (%) 4 (5.2)
Psoriatic arthritis, n (%) 1 (1.3)
Bio-naïve, n (%) 47 (61)
Exposure to previous biologics, n (%) 30 (39)
  1 previous biologic 15 (50.0)
  2 or more previous biologics 15 (50.0)
Previous biologics, n (%)
  Anti-TNF 20 (26)
  Anti-IL 12/23 8 (10.4)
  Anti-IL 17 18 (23.4)
Baseline PASI <20 59 (76.6)
Baseline PASI ≥20 18 (23.4)

BMI: body mass index; TNF: tumour necrosis factor; IL: interleukin; PASI: Psoriasis 
Area and Severity Index; SD: standard deviation; IQR: interquartile range.
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response, respectively. Patients reaching PASI 75, PASI 
90, and PASI 100 at week 40 increased to 98.7%, 85.7% 
and 62.3% (Fig. 1).

The graph in Fig. 2 shows that the percentages of 
patients achieving absolute PASI score ≤ 3 and ≤ 1 were 
approximately 84.4% and 58.4%, respectively, at week 
16. Furthermore, a sustained improvement was found 
throughout week 40, as 96.1% of patients had a PASI 
score of ≤ 3 and 85.7% had an absolute PASI ≤ 1.

Logistic regression analysis
Risankizumab effectiveness in relation to sex, age, BMI, 
previous exposure to biologics, PASI at baseline, and 
cardiometabolic comorbidities is shown in Table II. 

Lower percentages of patients achieving PASI 
75/90/100 at weeks 16 and 40 were observed, among 
patients with cardiometabolic comorbidities (CMC) (i.e. 
hypertension, diabetes mellitus, obesity, dyslipidaemia, 
hyperglycaemia, hypercholesterolemia, and acute myo-
cardial infarction) compared with patients with no CMC. 
The no CMC group had a higher percentage of patients 
who reached PASI 75/90/100 response at both weeks 16 
(88.6%, 71.4% and 37.1% vs 83.3%, 52.4% and 21.4%, 
respectively) and 40 (100%, 91.4% and 74.3% vs 97.6%, 
81% and 52.4%, respectively) compared with the CMC 
group. Nevertheless, from week 16 to 40, there is a 
consistent increase in response in both groups. Logistic 
regression showed, with a borderline significance, that 
patients with CMC had lower odds of reaching PASI 100 
at week 40 compared with those without CMC (odds ratio 
(OR) 0.38, 95% CI 0.14–1.00, p = 0.051). Nevertheless, 
on bi-serial correlation the negative correlation between 
the presence of cardiometabolic comorbidities and the 
percentage PASI reduction at weeks 16 and 40 was not 
significant (week 16: Spearman’s rho –0.183, p = 0.111; 

week 40: Spearman’s rho –0.213, p = 0.063). Considering 
only the patients’ BMI, logistic regression showed a cor-
relation between increased BMI and the achievement of 
PASI 90 at week 40. In fact, the higher the BMI, the lower 
were the chances that the patients would reach PASI 90 
at week 40 (OR 0.82; 95% CI 0.68–0.98; p = 0.029).

With respect to PASI 75, 90 and 100 responses at both 
weeks 16 and 40, there was a difference in PASI percent
age response rate between patients with baseline PASI 
< 20 and baseline PASI ≥ 20. Namely, at week 16, PASI 
75 was achieved by 81.4% of the patients with baseline 
PASI < 20 compared with 100% of the patients with base
line PASI ≥ 20, PASI 90 was achieved by 57.6% (baseline 
PASI < 20) compared with 72.2% (baseline PASI ≥ 20) 
and PASI 100 was achieved by 30.5% (baseline PASI 
<20) compared with 22.2% (baseline PASI ≥ 20). At week 
40 the difference in PASI percentage response between 
the categories decreased to 98.3% (baseline PASI < 20) vs 
100% (baseline PASI ≥ 20) for PASI 75, 84.7% (baseline 
PASI < 20) vs 88.9% (baseline PASI ≥ 20) for PASI 90, 
and 64.4% (baseline PASI < 20) vs 55.6% (baseline PASI 
≥ 20) for PASI 100. 

Moreover, patients with baseline PASI ≥ 20 had high
er odds of reaching PASI 100 at week 40 than patients 
with baseline PASI < 20 (OR 1.81; 95% CI 1.06–3.08; 
p = 0.029). Nevertheless, increased baseline PASI was not 
associated with higher odds of reaching PASI 75/90/100 
at week 16 or 40. 

Also at week 40, more patients with baseline PASI 
< 20 reached PASI 90 and 100, accounting for the de-
creased difference in PASI percentage responses between 
patients with baseline PASI < 20 and those with baseline 
PASI ≥ 20.

Patients who, before being treated with risankizumab, 
had been treated unsuccessfully with other biologic drugs 
had lower baseline PASI compared with patients that 
had not previously received treatment with biologics. 
Spearman’s analysis showed a weak negative correlation 
between the number of previous biologics (from 0 to 7) 
and the baseline PASI (Spearman’s rho –0.313 p = 0.006).

Fig. 2. Percentages of patients achieving absolute Psoriasis Area 
and Severity Index (PASI) ≤3 and ≤1 at week 16 and week 28.

Fig. 1. Percentages of patients treated with risankizumab achieving 
Psoriasis Area and Severity Index (PASI) 75, 90 and 100 responses 
at week 16 and week 40.
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Table II. Risankizumab effectiveness in relation to sex, age, body mass index (BMI), previous exposure to biologics, Psoriasis Area and 
Severity Index (PASI) at baseline, and cardiometabolic comorbidities

Characteristics OR (95% CI) p-value

Week 16 ΔPASI <75% ΔPASI ≥75%
n = 77 11 66 
Sex, male, n (%) 7 (63.6) 51 (77.3) 1.94 (0.50–7.54) 0.337
Age, years, mean ± SD 55.1 ± 15.0 42.0 ± 14.9 0.94 (0.90–0.99) 0.018
BMI, kg/m2, median (IQR) 30.4 (20.1–46.3) 27.1 (19.8–39.2) 0.87 (0.75–1.01) 0.066
Cardiometabolic comorbidities, n (%) 7 (63.6%) 35 (53.0%) 0.65 (0.17–2.42) 0.515
Previous biological therapy, n (%)
Bio-naïve 5 (45.5) 42 (63.6) 1
  1 previous biologic 1 (9.1) 14 (21.2) 1.66 (0.18–15.51) 0.654
  ≥2 previous biologics 5 (45.5) 10 (15.2) 0.24 (0.06–0.98) 0.047*
Baseline PASI 15 (8–16) 16 (5–36) 1.13 (0.98–1.31) 0.093
Baseline PASI (≥20) 0 18 (27.3%) –

Week-16 ΔPASI <90% ΔPASI ≥90%
n = 77 30 47
Sex, male, n (%) 23 (76.7) 35 (74.5) 0.89 (0.30–2.59) 0.827
Age, years, mean ± SD 46.2 ± 16.9 43.0 ± 14.7 0.99 (0.95–1.02) 0.427
BMI, kg/m2, median (IQR) 28.1 (19.8–46.3) 27.5 (20.0–39.2) 0.97 (0.87–1.09) 0.611
Cardiometabolic comorbidities, n (%) 20 (66.7) 22 (46.8) 0.44 (0.17–1.14) 0.091
Previous biological therapy, n (%)
  Bio-naïve 14 (46.7) 33 (79.2) 1
  1 previous biologic 7 (23.3) 8 (17.0) 0.48 (0.15–1.60) 0.234
  ≥ 2 previous biologics 9 (30.0) 6 (12.8) 0.28 (0.08–0.95) 0.040*
Baseline PASI 15 (8–27) 16 (5–36) 1.05 (0.97–1.14) 0.211
Baseline PASI (≥ 20) 5 (16.7) 13 (27.7) 1.85 (0.62–5.54) 0.271

Week 16 ΔPASI <100% ΔPASI ≥100%
n = 77 55 22
Sex, male, n (%) 41 (74.6) 17 (77.3) 1.16 (0.36–3.73) 0.802
Age, years, mean ± SD 45.2 ± 16.0 42.3 ± 15.0 0.99 (0.95–1.02) 0.512
BMI, kg/m2, median (IQR) 28.4 (19.8–46.3) 27.0 (20.0–36.0) 0.95 (0.83–1.08) 0.425
Cardiometabolic comorbidities, n (%) 33 (60.0) 9 (40.9) 0.46 (0.17–1.26) 0.132
Previous biological therapy, n (%)
  Bio-naïve 33 (60.0) 14 (63.6) 1
  1 previous biologic 10 (18.2) 5 (22.7) 1.18 (0.34–4.08) 0.795
  ≥2 previous biologics 12 (21.8) 3 (13.6) 0.59 (0.14–2.41) 0.463
Baseline PASI 16 (5–36) 15.5 (10–28) 0.98 (0.91–1.06) 0.669
Baseline PASI (≥20) 14 (25.5) 4 (18.2) 0.66 (0.20–2.16) 0.498

Week 40 ΔPASI <75% ΔPASI ≥75%
n = 77 1 76

Week 40 ΔPASI <90% ΔPASI ≥90%
n = 77 11 66
Sex, male, n (%) 7 (63.4) 51 (77.3) 1.94 (0.50–7.54) 0.337
Age, years, mean ± SD 53.9 ± 13.7 43.0 ± 15.5 0.96 (0.91–1.00) 0.076
BMI, kg/m2, median (IQR) 32.0 (20.1–46.3) 27.1 (19.8–36.8) 0.82 (0.68–0.98) 0.029*
Cardiometabolic comorbidities, n (%) 8 (72.7) 34 (51.5) 0.40 (0.10–1.64) 0.201
Previous biological therapy, n (%)
  Bio-naïve 3 (27.3) 44 (66.7) 1
  1 previous biologic 1 (9.1) 14 (21.2) 0.95 (0.09–9.93) 0.969
  ≥ 2 previous biologics 7 (63.6) 8 (12.1) 0.08 (0.02–0.36) 0.001*
Baseline PASI 15 (12–36) 16 (5–35) 0.99 (0.90–1.09) 0.824
Baseline PASI (≥20) 2 (18.2) 16 (24.2) 1.41 (0.30–6.67) 0.662

Week 40 ΔPASI <100% ΔPASI ≥100%
n=77 29 48
Sex, male, n (%) 23 (79.3) 35 (72.9) 0.70 (0.23–2.11) 0.529
Age, years, mean ± SD 46.3 ± 15.6 43.2 ± 15.7 0.99 (0.95–1.02) 0.455
BMI, kg/m2, median (IQR) 28.8 (19.8–46.3) 27.0 (20.0–36.8) 0.93 (0.82–1.05) 0.228
Cardiometabolic comorbidities, n (%) 20 (69.0) 22 (45.8) 0.38 (0.14–1.00) 0.051
Previous biological therapy, n (%)
  Bio-naïve 14 (48.3) 33 (68.8) 1
  1 previous biologic 5 (17.2) 10 (20.8) 0.85 (0.24–2.94) 0.795
  ≥2 previous biologics 10 (34.5) 5 (10.4) 0.21 (0.06–0.73) 0.014*
Baseline PASI 16 (5–36) 15 (6–35) 0.96 (0.89–1.03) 0.269
Baseline PASI (≥20) 8 (27.6%) 10 (20.8%) 1.81 (1.06–3.08) 0.029*

ΔPASI ≥75%: PASI 75; ΔPASI ≥90%: PASI 90; ΔPASI ≥100%: PASI 100; SD: standard deviation; IQR: interquartile range.
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The current analysis compared patients who were 
naïve to biologic therapy with bio-failure patients who 
had failed 1, 2, or more than 2, previous biologic thera-
pies (Fig. 3).

Among the 30 bio-failure patients, 15 had failed just 
one previous biologic before starting (1 bio-failure) with 
risankizumab, while the other 15 patients had failed 2 or 
more previous biologics (≥ 2 bio-failure). 

First, in all 3 groups (bio-naïve,1 bio failure, and ≥ 2 
bio-failure), there is a consistent increase in PASI 90 
and 100 response percentage between weeks 16 and 40. 
Comparing responses of patients who were bio-naïve 
with patients who had experienced just one previous 
biologic and who had experienced ≥ 2 previous biologics 
at both week 16 and 40, we can see that patients who had 
experienced ≥ 2 previous biologics had lower PASI 75, 
90, and 100 response percentages (Fig. 3).

Interestingly the current analysis showed that, at 
almost every time-point, the ≥ 2 bio-failure status was 
associated with lower odds of reaching PASI 75, 90 and 
100. More specifically, the negative association between 
the achievement of PASI 75 and the ≥ 2 bio-failure status 
remained statistically significant at week 16 (OR 0.24, 
95% CI 0.06–0.98, p = 0.018), while the odds ratios at 

week 40 could not be calculated because there was only 
1 patient out of 77 who had not reached PASI 75. The ≥ 2 
bio-failure status was negatively associated with PASI 90 
at both week 16 (OR 0.28, 95% CI 0.08–0.95; p = 0.04) 
and week 40 (OR 0.08, 95% CI 0.02–0.36; p = 0.001). 
Regarding PASI 100 at week 40, patients with ≥ 2 pre-
vious biologics status had lower odds of reaching PASI 
100 (OR 0.96, 95% CI 0.06–0.73; p = 0.014).

Subgroup with week 52 follow-up
In addition, a small subgroup of patients (n = 29) reached 
a week 52 follow-up. Due to the small sample size, no 
statistical analysis of this group was performed. PASI 75, 
90 and 100 responses at week 52 are shown in Fig. 4.

Compared with week 40, at week 52, the patients’ 
PASI percentage response reached a plateau, with 100%, 
86.2% and 62.1% of patients reaching PASI 75, PASI 90 
and PASI 100, respectively.

Safety
Risankizumab showed no significant safety findings, 
and up to week 40, no side-effects were reported among 
all patients receiving risankizumab, and none of the 77 

patients in the current study discontinued the 
treatment. 

Although the patients received risankizumab 
treatment during the COVID-19 pandemic, no 
COVID-19-related symptoms, hospitalizations, 
or deaths were reported during the whole study 
period.

DISCUSSION

This study confirms the effectiveness of risanki-
zumab in daily clinical practice in patients with 
moderate-to-severe plaque psoriasis, with the 
longest real-life follow-up to date. A significant 
reduction in median PASI was observed at both 
weeks 16 and 40, with an increasing proportion 

Fig. 4. Psoriasis Area and Severity Index (PASI) responses percentages 
until week 52 (week 16 and 40 n = 77, week 52 n = 29).

Fig. 3. (A) Week 16 and (B) week 40 Psoriasis Area and Severity Index (PASI) response percentage for bio-naïve, >1 and ≥2 biologic 
failure patients. *p < 0.05.
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of patients achieving PASI 75/90/100 throughout the 
40-week study period. By week 16, 85.7%, 61% and 
28.6% of patients had achieved PASI 75, 90 and 100, 
respectively, increasing to 98.7%, 85.7% and 62.3% at 
week 40 (Fig. 1). 

The effectiveness of risankizumab was also reflected 
by the percentage of patients achieving absolute PASI 
score ≤ 3 and ≤ 1 (84.4% and 58.4%, respectively) at 
week 16, with a sustained improvement throughout week 
40, when 96.1% of patients had a PASI score of ≤ 3 and 
85.7% had absolute PASI ≤ 1 (Fig. 2). Furthermore, the 
significant association of PASI with time, alone and 
corrected for baseline patient characteristics, might also 
be considered evidence of increasing effectiveness with 
continuous treatment with risankizumab (12).

A steady improvement in therapeutic responses was 
observed over the study period among all patients, with 
excellent rates of PASI 90 and PASI 100 responses 
at week 40 (85.7% and 62.3%, respectively, with a 
median PASI of 0 [IQR 0–1] at week 40, compared with 
16 [IQR 13–18] at baseline). Moreover, in terms of ab-
solute PASI, it is worth noting that at week 40, almost 
all patients (96.1%) had a PASI ≤ 3, with the majority 
(85.7%) reaching a PASI score of 1 or 0. This is parti-
cularly important because relative measures based on 
PASI reduction percentages, such as PASI 75 or PASI 
90, might not always be suitable as the only parameter 
for therapeutic decisions or follow-up in clinical practice.

Interestingly, one patient missed the drug injection 
at week 16 because of the regional travel ban imposed 
during the COVID-19 pandemic. Although he missed 
one dose of risankizumab, he still achieved PASI 100 at 
week 40, supporting the efficacy of risankizumab. No 
significant safety signals were observed in the patients 
in the current study, as in phase 3 clinical trials, and 
none of the patients had to discontinue the treatment. 
Finally, the results of the current study on the effective-
ness of risankizumab were similar to a 16-week real-life 
multicentre study from December 2019 to May 2020 in 
Central Italy (63.2% of patients reached PASI 90 and 
49.1% PASI 100) (7). 

Despite the negative association between cardiome-
tabolic comorbidities, such as obesity, hypertension, 
diabetes, etc., and PASI 100 response of borderline 
significance (p = 0.051), no statistically significant asso-
ciation was found with the percentage of patients with or 
without CMC achieving PASI 75/90/100 at weeks 16 or 
40. Therefore, based on the current data, we conclude that 
the patients’ CMC status does not significantly influence 
PASI response during the 40-week follow-up period.

Obesity can impair clinical response to any systemic 
treatments for psoriasis, including biologics. However, a 
broader series of studies in real clinical practice is needed 
to assess whether, and to what extent, BMI and obesity 
may influence the therapeutic response to risankizumab. 
Regarding this topic, a specific analysis has already been 

carried out for the variable weight, and the relationship 
with the improvement in PASI score using the data from 
ULTIMMA 1 and 2 trials (10–12). The results showed no 
significant difference in the percentage of improvement 
concerning the baseline value of PASI among 3 segments 
of BMI analysed, including BMI > 30, which is conside-
red obesity. Another recently published 16-week real-life 
study reported higher PASI 75, 90, and 100 responses in 
patients with BMI < 25 kg/m2 (7). In the current study lo-
gistic regression showed that, at week 40, increasing BMI 
decreased the chances of achieving PASI 90, suggesting 
that, in contrast to previous studies, BMI may influence 
the patients’ response to risankizumab (Table II).

Previous biologic failure

An increasing number of biologics are becoming avail
able, providing safe and effective treatment of psoriasis. 
Some individuals, however, remain refractory to the 
therapies or have a secondary loss of efficacy to the first 
biologic. In October 2020, a real-life retrospective study 
to evaluate the effectiveness, safety, and tolerability of 
risankizumab in patients who previously failed treatment 
with anti-IL-17, anti-IL12/23, or anti-IL-23 inhibitors 
was performed, and found risankizumab to be a pro-
mising treatment option in patients who failed various 
anti-IL classes, especially anti-IL-17, anti-IL-12/23 
and even the other anti-IL-23 counterpart, guselkumab 
(13). Furthermore, another study reported a significant 
improvement in psoriasis in multi-failure psoriatic pa-
tients after switching from an anti-IL-17 to an anti-IL- 23 
drug, suggesting that it would be reasonable to switch to 
an anti-IL-23 drug following the failure of an anti-IL-17 
drug (14). In addition, a later real-life prospective study 
published in 2021, confirmed the promising results on the 
effectiveness and safety of risankizumab in a more chal-
lenging and real-world population composed of a high 
percentage of multi-bio-failure psoriatic patients (15).

It is notable that the current study found an association 
between patients who had failed more than 2 biologics 
(≥2 bio-failure) and lower probabilities of reaching 
PASI 75 and 90 at week 16 and PASI 90 and PASI 100 
at week 40 compared with one bio-failure and bio-naïve 
patients. The fact that patients who had failed just one 
previous biologic did not have significantly decreased 
probabilities of reaching PASI 90 and 100 responses 
compared with bio-naïve patients may be linked to the 
fact that, as anticipated in 2009 by the British Association 
of Dermatologists’ guidelines, the loss of efficacy of a 
specific biologic may not necessarily equate to a loss of 
all biologics. Even though in the literature risankizumab 
is considered a valid treatment option for multi-bio-
failure, and risankizumab showed an excellent clinical 
profile even in multi-failure psoriatic patients previously 
treated with different classes of agents (anti-TNFα, anti-
IL-17, and anti-IL-12/23), we have to consider that, in 
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patients who had failed more than 2 previous biologics, 
risankizumab may not be as effective as in bio-naïve and 
1 bio-failure patients.

Comparing PASI responses with other randomized 
controlled trials 
Randomized controlled trials (RCTs) are the gold stand
ard for evaluating treatment outcomes and providing 
information on the “efficacy” of treatments. RCTs are 
conducted to assess a treatment under ideal settings with
out confounding factors. Therefore, they are known to 
have high internal validity (the extent to which a study 
establishes a trustworthy cause-and-effect relationship 
between a treatment and an outcome). The stringent and 
controlled settings under which RCTs are carried out 
result in limited generalizability, since they are perfor-
med in considerably different conditions from real-life 
routine care. In contrast to RCTs, real-life studies have 
high generalizability, but low internal validity (16).

Compared with data from phase 3 trials, the current 
real-life study showed slightly lower PASI 100, 90 and 
75 response rates at week 16. In particular, PASI 100 
was achieved by 29% (95% CI 20–40%) of patients in 
the current study, which is lower than that observed in 
UltIMMa-1 (36%), UltIMMa-2 (51%), IMMvent (40%) 
and IMMerge (44%). PASI 90 (61%; 95% CI 50–71%) 
was also lower than that observed in the phase 3 studies 
(ranging from 72% to 75%). Finally, PASI 75 was ap-
proximately 86% in the current study compared with 89% 
(95% CI 76–92%) (UltIMMa-1), 91% (UltIMMa-2), 
91% (IMMvent), 89% (IMMhance) and 74% (IMMerge). 
Regarding the PASI 90 response at week 40, there are 
almost no differences between RCTs and the current 
study. Although the current study did not have a sufficient 
number of patients who reached the week 52 follow-up 
(n = 29), it is worth noting that the responses are similar 
to those seen in other RCTs. Like the RCTs (3–7), the 
current study had a challenging patient group; the per-
centage of patients who had previously failed systemic 
biological therapies was high (39%). 

Compared with data from phase 3 trials, the current 
real-life study showed lower PASI 100 and PASI 90 
response rates at week 16, while it had similar PASI 90 
and 100 response rates at week 40. The potential diffe-
rence in responses at week 16 could be due to multiple 
factors. First, the response to treatment is likely to dif-
fer between real-life conditions, as opposed to tightly 
controlled clinical trials, as also recently demonstrated 
by Yiu et al., who found a gap between the efficacy of 
ustekinumab and secukinumab in an idealized trial set-
ting and in the real-world clinical setting in the treatment 
of psoriasis (10). Moreover, this difference in PASI per-
centage responses could also be because some patients 
were unable to strictly follow the schedule of the visits, 
as 3 patients missed their visit at week 16. Since the 

LOCF was considered for the missing week 16 PASI, 
this might account for the lower PASI 90 and PASI 100 
response rates at week 16.

Despite the current data being collected during the 
first outbreak of the COVID-19 pandemic, in an area 
strongly affected by SARS-CoV-2, none of the patients 
experienced COVID-19-related symptoms, consistent 
with previously reported data on safety of biologics. 
Indeed, a recent study showed not significant number 
of hospitalizations or deaths from COVID-19 in patients 
affected by chronic plaque psoriasis and treated with 
immunosuppressive/immunomodulating biological 
agents (17).

Limitations and strengths
This study has some limitations, the main one being the 
retrospective design, which does not allow retrieval of 
missing data. The LOCF might have affected the va-
riability of the results. Other significant limitations are 
the small size of the sample, the lack of a randomized 
controlled setting, the relatively short study period, and 
the heterogeneity of clinical assessment among clinicians 
from different centres.

Conclusion
The results at week 40 confirm that the efficacy of risan-
kizumab is maintained over time, with higher therapeutic 
responses compared with week 16, and demonstrates the 
effectiveness of risankizumab in daily clinical practice in 
patients with moderate-to-severe plaque psoriasis, with 
the longest real-life follow up to-date. The failure of ≥ 2 
previous biologics, BMI and baseline PASI ≥ 20, affec-
ted risankizumab effectiveness. Compared with RCTs, 
the current study found slightly lower PASI 75/90/100 
responses at week 16, and similar PASI 90 responses at 
week 40, supporting risankizumab as an effective treat-
ment in real-world conditions. Risankizumab was well 
tolerated, with no significant safety findings reported 
throughout the study. Larger and longer prospective 
studies and retrospective analyses of patient registries 
are needed to evaluate the safety and effectiveness of 
risankizumab further in a real-life setting.
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