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Abstract

Recent knowledge on the key role of interleukin (IL) 23/17 axis in psoriasis pathogen-

esis, led to development of new biologic drugs. Risankizumab is a humanized immu-

noglobulin G1 monoclonal antibody specifically targeting IL23. Its efficacy and safety

were showed by both clinical trials and real-life experiences. However, real-life data

on effectiveness and safety of risankizumab in patients who previously failed anti-

IL17 are scant. To assess the efficacy and safety of risankizumab in patients who pre-

viously failed anti-IL17. A 52-week real-life retrospective study was performed to

assess the long-term efficacy and safety of risankizumab in patients who previously

failed anti-IL17. A total of 39 patients (26 male, 66.7%; mean age 50.5 ± 13.7 years)

were enrolled. A statistically significant reduction of psoriasis area severity index

(PASI) and body surface area (BSA) was assessed at each follow-up (PASI at baseline

vs. week 52: 13.7 ± 5.8 vs. 0.9 ± 0.8, p < 0.0001; BSA 21.9 ± 14.6 vs. 1.9 ± 1.7,

p < 0.0001). Nail psoriasis severity index improved as well, being statistically signifi-

cative only at week 16 and thereafter [9.3 ± 4.7 at baseline, 4.1 ± 2.4 (p < 0.01) at

week 16, 1.4 ± 0.8 (p < 0.0001) at week 52]. Treatment was discontinued for primary

and secondary inefficacy in 1(2.6%) and 3(7.7%) patients, respectively. No cases of

serious adverse events were assessed. Our real-life study confirmed the efficacy and

safety of risankizumab, suggesting it as a valuable therapeutic weapon among the

armamentarium of biologics, also in psoriasis patients who previously failed anti-IL17

treatments.
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1 | INTRODUCTION

Psoriasis is a chronic, immune-mediated inflammatory skin condi-

tion, with a worldwide prevalence of 2%–3%.1 The high impact on

quality of life and the possibility of serious comorbidities

associated to psoriasis led to the need for effective and targeted

therapies.2

In this scenario, recent progress in psoriasis pathogenesis allowed

the development of new treatment options, particularly small-

molecules and biologic drugs.3 Among the cytokines involved in
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psoriasis, the axis of the interleukins (IL) 17 and 23 seems to play a

key role.3 Indeed, the production of IL-23 causes the differentiation

of naive CD4+ T cells into highly pathogenic helper T cells (Th17/

ThIL-17) which sustaining the inflammation by producing IL-17, IL-

17F, IL-6, and Tumor Necrosis Factor (TNF)-α.3 Thus, drugs specifi-

cally targeting IL23 such as risankizumab, tildrakizumab and

guselkumab as well as biologics acting against IL17 (ixekizumab,

brodalumab and secukinumab) have been approved for psoriasis man-

agement, showing promising results and superiority to anti-tumor

necrosis factor (TNF)-α and anti-IL12/23.4–10

However, the availability of 11 different biologics, the need for a

tailored treatment as well as the importance of comorbidities and pos-

sible biologic drug related events [e.g., paradoxical psoriatic arthritis

(PsA) or paradoxical eczematous eruptions],11–13 may still provide

therapeutical challenges.14 This is particularly true in real-life settings

which deal with more complicated (numerous comorbidities, poly-

pharmacy and frequent previous failure of biologics) subjects com-

pared to trials. Thus, real-life studies are needed in order to help

clinicians to choose the right treatment at the right moment for the

right patient.

Risankizumab is a humanized immunoglobulin G1 monoclonal

antibody specifically targeting IL23 by binding its p19 subunit.15 It has

been approved by European Medicines Agency in April 2019 for the

management of moderate-to-severe psoriasis and in 2021 for the

treatment of psoriatic arthritis. Its efficacy and safety were showed by

several clinical trials.16,17 Particularly, risankizumab has been showed

to be more effective than adalimumab, secukinumab and

ustekinumab.18–20 Promising results have been showed in real-life

settings as well.21–24 However, studies regarding the effectiveness

and safety of risankizumab in patients who previously failed anti-IL17

are scant, and existing data are limited to few cases, studies with lim-

ited follow-up and/or not specifically investigating the effectiveness

and safety of risankizumab after IL17 failure.25–31 However, anti-IL23

and anti-IL17 drugs partially share their therapeutic target on IL23/

Th17 pro-inflammatory axis which guide psoriasis pathogenesis.

Hence, more data are needed to understand if previous failure of anti-

IL17 may reduce the efficacy of anti-IL23 in short and long term.

Thus, the aim of our study is assessing the efficacy and safety of

risankizumab in patients who previously failed anti-IL17 up to

52 weeks of treatment.

2 | MATERIAL AND METHODS

A monocentric retrospective study was carried out enrolling patients

affected by moderate-to-severe plaque psoriasis undergoing treat-

ment with risankizumab and attending the Psoriasis Care Centre of

Dermatology at the University Federico II of Naples from May 2019

to January 2022. Inclusion criteria were: presence of moderate-to-

severe plaque psoriasis assessed by a dermatologist for at least

12 months; risankizumab treatment for at least 16 weeks; previous

failure (primary or secondary failure) of one or more anti-IL17 drugs

(brodalumab, ixekizumab and/or secukinumab). Exclusion criteria

were: patients <18 years old; palmoplantar or generalized pustular

psoriasis, erythrodermic psoriasis, concomitant systemic treatment

for psoriasis. Demographic (age, sex) and clinical features [psoriasis

duration, duration of PsA (if present), psoriasis severity through body

surface area (BSA) and psoriasis activity severity index (PASI), nail

psoriasis severity index (NAPSI) (if applicable), comorbidities, previ-

ous and current psoriasis treatment] were collected for each patient

at baseline. Moreover, psoriasis severity (PASI, BSA and NAPSI) was

assessed at each follow-up visit (week 4, week 16, week 28, week

40, week 52) as well as routine blood tests [blood count with for-

mula, transaminases, creatinine, azotemia, glycaemia, erythrocyte

sedimentation rate, serum protein electrophoresis, C reactive pro-

tein, total cholesterol and triglycerides], and adverse events (AEs).

Risankizumab was administered at labeled dosage for psoriasis

(150 mg as a subcutaneous injection at week 0, week 4, and every

12 weeks thereafter).

Regarding the efficacy, primary lack of efficacy was considered as

a clinical response less than a PASI75 after 16 weeks of treatment

whereas secondary inefficacy was defined as the assessment of an

inadequate improvement <PASI75 after an initial clinical response at

16 weeks. Effectiveness data were analyzed using a last observation

carried forward method, where if a patient dropped out of the study

the last available value was “carried forward” until the end of the

treatment. Safety was assessed by treatment-emergent AEs, physical

examinations and laboratory monitoring. The present study was con-

ducted respecting the Declaration of Helsinki, and all patients signed

an informed consent before starting the study.

3 | STATISTICAL ANALYSIS

Clinical and demographic data were analyzed through descriptive sta-

tistics. Continuous variables were presented as mean ± SD while num-

ber and proportion of patients were used for categorical ones.

Statistical analysis using GraphPad Prism 4.0 (GraphPad Software Inc.,

La Jolla, CA, USA) was carried out in order to assess the statistically

significance of clinical response. Chi-square test and Student's t test

were used to evaluate the statistical significance of the differences in

values obtained at the different time points of therapy for categorical

variables and continuous ones, respectively. p values < 0.05 were con-

sidered to be statistically significant.

4 | RESULTS

Eighty-nine patients treated with risankizumab attending our clinic

were screened. Forty-two (47.2%) subjects respected the inclusion

criteria. However, only 39 (43.8%) patients (26 male, 66.7%; mean age

50.5 ± 13.7 years, range 20–73 years, mean psoriasis duration 17.2

± 9.7 years) completed the follow-up period (Table 1). Fifteen (38.5%)

patients were also affected by PsA and nail involvement was observed

in nine subjects (23.1%). Hypertension was the most frequent comor-

bidity (17, 43.6%), followed by obesity (16, 41.0%), diabetes
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(13, 33.3%) and dyslipidemia (9, 23.1%) (Table 1). As regards previous

treatment, all subjects have been previously treated with one or more

conventional systemic treatments, with methotrexate as the main one

(29, 74.4%) followed by cyclosporine (26, 66.7%) and Nb-UVB Photo-

therapy (11, 28.2%) (Table 1). Notably, almost all subjects (37, 94.9%)

patients failed an anti-TNFα and 17 (43.6%) ustekinumab (Table 1). All

of the patients experienced a treatment failure with at least one anti-

IL17; particularly 26 (66.7%) failed ixekizumab (average duration of

treatment: 14.7 ± 8.9 months), 24 (61.5%) secukinumab (average

duration of treatment: 12.8 ± 10.8), 7 (17.9%) both secukinumab and

ixekizumab and 2 (5.1%) brodalumab (average duration of treatment:

4.3 ± 2.6) (Table 1).

Baseline clinical evaluation showed a mean PASI of 13.7 ± 5.8,

mean BSA of 21.9 ± 14.6 and a mean NAPSI of 9.3 ± 4.7.

Both PASI and BSA revealed a statistically significant improve-

ment since week 4 [PASI: 5.9 ± 2.9 (p < 0.0001); BSA: 12.3 ± 6.9

(p < 0.001)], with 6 (15.4%) patients achieving PASI 90 response and

3 (7.7%) patients reaching PASI100, respectively. Then, PASI and BSA

reduction was confirmed at week 16 [PASI: 2.3 ± 1.9 (p < 0.0001);

BSA: 7.1 ± 4.1 (p < 0.0001)] and at each follow-up visit up to week

52 [PASI: 0.9 ± 0.8 (p < 0.0001), BSA: 1.9 ± 1.7 (p < 0.0001)]. Simi-

larly, PASI 90 and PASI 100 were achieved at week 16 by 24 (61.5%)

and 14 (35.9%) patients, respectively, and by 33 (84.6%) and

25 (64.1%) patients at week 52. As regards NAPSI, clinical improve-

ment was already assessed at week 4 (6.7 ± 4.6), being statistically

significant for the first time at week 16 (4.1 ± 2.4, p < 0.01) and then

up to week 52 (1.4 ± 0.8, p < 0.0001).

All investigated psoriasis scores are displayed in Figure 1 and

Table 2.

Discontinuation for primary and secondary inefficacy was

assessed in 1 (2.6%) and 3 (7.7%) patients, respectively. Particularly,

primary inefficacy was recorded in a patient who previously failed

secukinumab while 2 (5.1%) patients who previously failed both

secukinumab and ixekizumab stopped treatment between week 28–

40 and 1 (2.6%) patient, previously treated with ixekizumab, discon-

tinued treatment at week 40. Hence, risankizumab discontinuation for

inefficacy was registered in 4/39 (10.2%) subject in our 52-week real-

life study.

Regarding the safety, no cases of serious AEs, injection site reac-

tion, candida, major cardiovascular events, or malignancy, were col-

lected in our study. However, mild AEs were assessed in 11 (28.2%)

TABLE 1 Patients' feature at baseline (week 0)

Number of patients 39

Sex

Male 26 (66.7%)

Female 13 (33.3%)

Mean age (years) 50.5 ± 13.7

Mean duration of psoriasis (years) 17.2 ± 9.7

Psoriatic arthritis 15 (38.5%)

Nail psoriasis 9 (23.1%)

Psoriasis activity

PASI 13.7 ± 5.8

BSA 21.9 ± 14.6

NAPSI 9.3 ± 4.7

Comorbidities

Hypertension 17 (43.6%)

Obesity 16 (41.0%)

Diabetes 13 (33.3%)

Dyslipidemia 9 (23.1%)

Cardiopathy 5 (12.8%)

Depression 3 (7.7%)

Hypothyroidism 2 (5.1%)

Previous systemic treatments (conventional and small-molecules)

Methotrexate 29 (74.4%)

Cyclosporine 26 (66.7%)

Nb-UVB phototherapy 11 (28.2%)

Acitretin 5 (12.8%)

Apremilast 3 (7.7%)

Previous biologic treatments

Anti-TNFα

Adalimumab 12 (30.8%)

Etanercept 9 (23.1%)

Infliximab 7 (17.9%)

Golimumab 5 (12.8%)

Certolizumab 4 (10.3%)

Anti-IL12/23 17 (43.6%)

Anti-IL17

Ixekizumab 26 (66.7%)

Secukinumab 24 (61.5%)

Brodalumab 2 (5.1%)

Average duration of treatment (months)

Anti-TNFα

Adalimumab 7.5 ± 6.4

Etanercept 10.7 ± 11.8

Infliximab 5.3 ± 4.8

Golimumab 11.0 ± 11.2

Certolizumab 6.1 ± 2.9

Anti-IL12/23 27.8 ± 18.1

Anti-IL17

(Continues)

TABLE 1 (Continued)

Ixekizumab 14.7 ± 8.9

Secukinumab 12.8 ± 10.8

Brodalumab 4.3 ± 2.6

Note: PASI 90 and PASI 100 were achieved at week 16 by 24 (61.5%) and

14 (35.9%) patients, respectively and by 33 (84.6%) and 25 (64.1%)

patients at week 52.

Abbreviations: BSA, body surface area; NAPSI, nail psoriasis severity index

(NAPSI); Nb-UVB, narrow band – ultraviolet B; PASI, psoriasis activity

severity index.
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subjects: nasopharyngitis (7.7%), upper respiratory tract infections

(5.1%), headache (5.1%), fatigue: (5.1%), arthralgia (2.6%), and pruritus:

(2.6%), all without requiring treatment discontinuation. Moreover,

mild alterations were reported at routine blood tests in 5 (12.8%)

patients, with mild transient hyperglycemia, mild liver enzyme eleva-

tion and mild leukocytosis in 2 [5.1%: 124 and 121 mg/dl (n.v. 60–

100 mg/dl)], 2 [5.1%: GOT: 171 and 133 U/L (n.v. 0–37 U/L), GPT:

123 and 55 U/L (n.v. 0–45 U/L) and γ-GT: 47 and 38 U/L (n.v. 10–

39 U/L)] and 1 [2.6%: total white blood cells count: 13000

(n.v. 4500–11,000 μl)] patients, respectively, all without requiring

treatment discontinuation.

Of note, 1 patient (2.6%) developed mild new-onset PsA, success-

fully treated adding oral corticosteroids to risankizumab treatment.

Finally, 4 (10.3%) patients temporarily suspended risankizumab (range

1–6 weeks) because of SarsCov2 infection or for “at-risk” contact

with a subject affected by Covid-19.

5 | DISCUSSION

Major advancements in psoriasis pathogenesis, particularly on the

importance of 17/23 axis,32–34 allowed the development of new

drugs selectively targeting these cytokines, which showed promising

results in terms of safety and effectiveness also during the Covid-19

pandemic period.35,36 In this background, among the jungle of the

numerous existing biological therapies,14 drugs targeting IL17 and

IL23 which partially share their therapeutic target, represent the most

efficacious available treatment options for moderate-to-severe dis-

ease.14 However, primary or secondary lack of efficacy is reported

also with these drugs, and biologic switching still remain the main

therapeutic option in those cases.37

In this scenario, more real-life data are needed in order to offer to

psoriasis patients a tailored-tail treatment and guide treatment

choice.14 Among drugs selectively targeting IL23, risankizumab

showed to be more effective than adalimumab, secukinumab and

ustekinumab in clinical studies,18–20 and its high efficacy profile has

also been showed in real-life settings.21–24 To date, literature data

regarding the effectiveness of risankizumab in patients who failed

anti-IL17 are limited to case series, small studies with limited follow-

up and/or not specifically investigating the effectiveness and safety of

risankizumab after IL17 failure.25–31 Hence, we performed a retro-

spective study in order to evaluate the efficacy and safety or

risankizumab in patients who previously failed anti-IL17 in a real-life

setting up to 52 weeks.

In our cohort, 39 out of 89 screened patients completed the

follow-up period respecting the inclusion and exclusion criteria. The

effectiveness of risankizumab was observed since week 4, showing a

statistically significant improvement of PASI (5.9 ± 2.9 vs. 13.7 ± 5.8,

p < 0.0001) and BSA (12.3 ± 6.9 vs. 21.9 ± 14.6, p < 0.001). PASI and

BSA significant improvement was confirmed at each follow-up visit up

to week 52 [PASI: 0.9 ± 0.8 (p < 0.0001); BSA: 1.9 ± 1.7 (p < 0.0001)]

(Figure 1, Table 2). This results are similar to those of a previous

16-week real-life experience25 on 8 patients undergoing treatment

with risankizumab who previously failed anti-IL17 which showed a

statistically significant psoriasis improvement from baseline to week

4 (PASI: 11.9 vs. 5.5, BSA: 22.9 vs. 10.7, p < 0.05 for both) up to week

16 [PASI: 3.3 (p < 0.001), BSA: 7.5 (p < 0.01).25 Similarly, a recent real-

life multicenter retrospective study on 44 patients (65.9% male; mean

age 52.8 years) showed a PASI reduction from 12.3 to 5.3 and to

1.3 at 1 and 3 months follow-up, respectively, with 45% of patients

achieving PASI 100 at 3 months.26 Of note 12 (32.4%) subjects in this

cohort of patients had previously failed an anti-IL17.26 However,

detailed sub analysis of antiIL-17 bio-experienced vs. anti-IL17 naïve

subjects had not been performed.

F IGURE 1 Mean PASI, BSA and NAPSI assessment at baseline,
week 4, week 16, week 28, week 40 and week 52. BSA, body surface
area; NAPSI, nail psoriasis severity index; PASI, psoriasis activity
severity index.

TABLE 2 Psoriasis assessment at
baseline, week 4, week 16, week 28,
week 40 and week 52

Week 0 4 16 28 40 52

PASI 13.7 ± 5.8 5.9 ± 2.9 2.3 ± 1.9 2.1 ± 1.7 1.5 ± 1.3 0.9 ± 0.8

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001

BSA 21.9 ± 14.6 12.3 ± 6.9 7.1 ± 4.1 4.3 ± 2.3 2.8 ± 2.1 1.9 ± 1.7

<0.001 <0.0001 <0.0001 <0.0001 <0.0001

NAPSI 9.3 ± 4.7 6.7 ± 4.6 4.1 ± 2.4 3.7 ± 1.2 2.5 ± 1.0 1.4 ± 0.8

<0.01 <0.01 <0.001 <0.0001

Abbreviations: BSA, body surface area; NAPSI, nail psoriasis severity index; PASI, psoriasis activity

severity index.
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In our cohort, at week 4, PASI 90 and PASI100 were achieved by

6 (15.4%) and 3 (7.7%) subjects, respectively increasing to 24 (61.5%)

and 14 (35.9%) at week 16 and 33 (84.6%) and 25 (64.1%) at

week 52.

Nine (23.1%) patients showed nail psoriasis at baseline (NAPSI:

9.3 ± 4.7). Even if clinical improvement was observed since week

4 (6.7 ± 4.6), NAPSI reduction was firstly statistically significant at

week 16 (4.1 ± 2.4, p < 0.01) up to week 52 (1.4 ± 0.8, <0.0001).

Instead, in one of our previous real-life study25 nail involvement was

assessed in 2 (25.0%) patients who previously failed ixekizumab,

showing improvement albeit not reaching statistical significance up to

week 16 (NAPSI: 18.0 at baseline reducing to 16 at week 4 and 7 at

week 16).25

In our study. Risankizumab discontinuation rate was 10.2%

(n = 4) up to 52 weeks of treatment (75% secondary inefficacy). How-

ever, possible predictive factors which may increase the risk of ineffi-

cacy were not assessed.

As regards safety, no cases of serious AEs were collected and

only 11 (28.2%) patients reported mild AEs, with nasopharyngitis

(3, 7.7%) and upper respiratory tract infection (2, 5.1%), as the main

ones. Moreover, 5 (12.8%) patients showed mild blood chemistry

alterations and 1 patient (2.6%) developed new-onset PsA which

did not require treatment switching. No AEs required treatment

suspension. These results confirmed data previously showed by our

group which did not collect major AEs in their 16-weeks

experience.25

However, in our experience 4 (10.3%) patients temporarily

suspended risankizumab scheduled administration due to SarsCov2

infection or for “at-risk” contact with a patient affected by Covid-19.

In literature, there are five case series or small real-life studies

reporting data on the efficacy and safety of risankizumab in patients

who previously failed anti-IL17.25–31

However, most of these studies show very limited number of

patients and/or follow-up .25–28 Indeed, our preliminary study con-

ducted did not involve patients who previously failed brodalumab,

had a limited follow-up (16 weeks) period and a limited cohort of

patients.25 The short-term follow-up period (3 months) is the major

limitation also for Rivera-Díaz et al experience together with limited

sample size.26 Similarly, only three patients treated with

risankizumab after anti IL-17 failure were included in Bonifati et al.27

study, showing a significant improvement of psoriasis after 3 months

of treatment without AEs reported. A recent case-series reported by

Dawoud et al. showed the effectiveness of risankizumab in two

patients affected by plaque psoriasis and pustular psoriasis previ-

ously treated with secukinumab and ixekizumab. Indeed, both the

patients reached a PASI 100 response at week 28, without reporting

serious AEs.28

Even if not particularly focusing on anti-IL17 failure, the results of

a multicenter real-life experience involving 166 patients treated with

risankizumab up to 52 weeks were recently reported by Mastorino

et al.29 In particular, 165, 103, 30 and 11 subjects completed 16, 28,

40, and 52 weeks of treatment, respectively showing a statistically

significative PASI decrease from baseline (12.5) to week 16 (1.9) up to

week 52 (0.5) (p = 0.0001).29 In particular PASI 90 and PASI 100 were

achieved by 53% and 32% of patients at week 16, and by 82%, and

73% of patients at week 52, respectively.29 In their cohort, patients

previously treated with secukinumab, ixekizumab and brodalumab

were 27 (16.3%), 34 (20.5%) and 10 (6.0%), respectively.29 However,

detailed sub analysis of anti-IL-17 bio-experienced versus anti-IL17

naïve subjects had not been performed. To the best of our knowledge,

this is the first long-term study specifically investigating the effective-

ness of risankizumab in patients who previously failed anti-IL17 and

with the larger cohort.

Our results confirmed the efficacy and safety of risankizumab,

suggesting this biologic drug as a valuable weapon in patients with

moderate-to-severe psoriasis unresponsive to anti-IL17. Moreover,

switching from IL17 does not seem to affect risankizumab effective-

ness, confirming the results of Rivera-Díaz et al. which also recently

assessed that prior biologic treatments did not statistically significant

affect risankizumab effectiveness comparing biologics-naïve and

non-biologic-naïve patients.26 Hansel et al.30 showed that previous

biologic failure did not affect risankizumab effectiveness as well. In

their cohort, among the 57 patients who completed the 16-week

follow-up period, 41 (71.9%) were previously treated with at least

one biologic. Overall, at week 16 49 (86.0%), 36 (63.2%) and

28 (49.1%) of patients achieved PASI75, PASI 90 and PASI

100, respectively.30

Similarly, Gkalpakiotis et al. suggested that previous biologic

therapy did not affect PASI 90 and PASI 100 response in a cohort of

154 patients treated with risankizumab in a 52-weeks multicenter

experience, including 20 patients (13.0%) who previously failed anti-

IL17.31 On the contrary, in their analysis, only Mastorino et al.

showed that previous biological treatment failure showed impact on

the response to risankizumab.29 Indeed, PASI in bio-naive and bio-

experienced patients at 16 weeks was 1.3 and 2.3 (p = 0.047), with

65% and 44% of patients reaching PASI 90, (p = 0.007), and 83%

and 66% PASI 75 (p = 0.020), respectively.29 At 28 weeks 86% of

bio-naïve patients and 62% of bio-experienced ones reached PASI

90 (p = 0.008), respectively.29 Statistically significant differences

were also detected at week 40 in the achievement of PASI

[90 (100% of bio-naïve patients vs. 64% in bio-experienced

(p = 0.046)].29

Certainly, further studies are required to compare the efficacy of

risankizumab in patients who previously failed anti-IL17 to patients

anti IL17 naïve as well as further experiences will allow to improve

the knowledge on the biologic armamentarium guiding clinicians in

daily practice.

6 | LIMITATIONS

The retrospective design, the size of our cohort, the limited number of

patients who previously failed brodalumab as well as the limited num-

ber of patients with nail involvement may be the main limitations,
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reducing the generalizability of our results. The fact that 4 (10.3%)

patients temporarily delayed risankizumab scheduled administration

due to Covid-19 infection or “at-risk” contact with a subject affected

by Covid-19 may represent another limitation which could have

influenced data.

7 | CONCLUSIONS

Our real-life monocentric retrospective experience confirmed the

effectiveness and safety of risankizumab which do not seem to be

reduced by previous anti-IL-17 treatments failure. However, further

studies are needed to confirm our results as well as to gain data to

support the best evidence based biologic selection algorithm.
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