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Abstract

Background Psoriasis is a chronic inflammatory disease associated with significant long-term cumulative life course impairment. Achieving
rapid relief from psoriasis is a crucial aspect of an effective treatment, as it helps patients manage their daily discomfort, including pain, itch-
ing, embarrassment and other negative impacts of the disease. Cumulative clinical benefit, measured as the area under the curve (AUC) of
Psoriasis Area and Severity Index (PASI) responses and days free of disease, offers a comprehensive assessment of treatment efficacy over
time.

Objectives To evaluate the cumulative clinical benefits of biologic therapies in patients with moderate-to-severe plague psoriasis in a real-
world ltalian multicentre setting.

Methods This multicentre retrospective real-life study included patients treated with bimekizumab, brodalumab, guselkumab, ixekizumab,
risankizumab, secukinumab, tildrakizumab or ustekinumab at 23 Italian referral centres. Cumulative benefit was assessed by the AUC of PASI
100 (100% improvement from baseline) from week 0 to week 52, and days free of disease (PASI 100). Analyses included subgroup evalua-
tions by biologic-naive status and baseline PASI (< 10 vs.>10).

Results Among 1017 patients, bimekizumab showed the highest cumulative clinical benefit, with a mean of 203 days free of disease. It was
significantly superior to guselkumab (P<0.05), secukinumab (P<0.01), ustekinumab (P<0.01) and tildrakizumab (P<0.001). The advantage
was consistent across subgroups, with 216 days free of disease in biologic-naive and 184 in biologic-experienced patients. No significant dif-
ferences were found between bimekizumab and ixekizumab, brodalumab or risankizumab.

Conclusions In this multicentre real-life study, bimekizumab showed exploratory evidence of the cumulative clinical benefit of biologics in
moderate-to-severe psoriasis. These findings highlight the importance of cumulative endpoints and individualized treatment strategies in daily
practice.

What is already known about this topic?

e Achieving rapid relief from psoriasis is a crucial aspect of an effective treatment, as it helps patients manage their daily discomfort,
including pain, itching, embarrassment and other negative impacts of the disease.

e Cumulative clinical benefit, measured as the area under the curve of Psoriasis Area and Severity Index responses and days free of
disease, offers a comprehensive assessment of treatment efficacy over time.
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What does his study add?

e Bimekizumab shows exploratory evidence of the cumulative clinical benefit of biologics in moderate-to-severe psoriasis.
e Qur findings highlight the importance of cumulative endpoints and individualized treatment strategies in daily practice.

Patients with psoriasis often experience diminished qual-
ity of life and substantial long-term cumulative life course
impairment.’ Psoriasis is a systemic inflammatory disease
that significantly affects physical, psychological and social
wellbeing.! The burden of disease often includes fatigue,
stigmatization, anxiety and depression, highlighting its pro-
found impact on multiple aspects of daily life." Therefore,
achieving rapid relief from psoriasis is a crucial aspect of
an effective treatment, as it helps patients manage their
daily discomfort, including pain, itching, embarrassment and
other negative impacts of the disease.

A newer method for evaluating the cumulative clinical
benefit of psoriasis treatments is the area under the curve
(AUC).2 Cumulative clinical benefit is defined as the total
therapeutic effect of a treatment over a given time period,
accounting for both the extent and duration of clinical
response. This measure, calculated through the AUC of
Psoriasis Area and Severity Index (PASI) responses, makes
it possible to highlight differences in cumulative efficacy
among people responding to treatment.?

The cumulative clinical benefit can be affected by varia-
tions in response, as well as the speed and durability of the
response over time.® While cumulative life course impair-
ment refers to the long-term burden of the disease, assess-
ing the cumulative clinical benefit provides insight into the
overall therapeutic impact of treatment on patients.

A recent meta-analysis demonstrated that among biologics
approved for psoriasis treatment, anti-interleukin (IL)-17 drugs
consistently showed greater cumulative clinical benefits on
PASI 75, PASI 90 and PASI 100 (> 75%, >90% and 100%
improvement from baseline) over a 12- or 16-week period
compared with anti-IL.-23 and other biologics.* Considering
1 year of exposure, another meta-analysis showed that [L-17
and IL-23 inhibitors demonstrated greater cumulative clini-
cal benefits for both PASI 100 and PASI 90 compared with
IL-12/23 and tumour necrosis factor inhibitors, in particular
for complete and almost-complete skin clearance. Among
them, ixekizumab and risankizumab provided the greatest
cumulative clinical benefits over 1 year.® Moreover, an inter-
national multicentre observational study investigating PASI
100 durability found that, after 12 months of treatment, the
cohort receiving anti-IL-17A therapy had higher response
rates (18.2% vs. 11.5%) and significantly higher odds (odds
ratio 1.8) than the cohort receiving other biologics.®

In this context, the novel [L-17A/F inhibitor bimekizumab
demonstrated superior outcomes over a 48-week period
compared with an anti-IL-17A agent such as secukinumab.
Specifically, the total AUC and the estimated number of days
during which patients achieved PASI 100 were significantly
higher in patients randomized to bimekizumab than in those
receiving secukinumab.” This suggests that bimekizumab
may offer a robust and long-lasting therapeutic benefit for
patients with moderate-to-severe plaque psoriasis.

Our retrospective study aimed to evaluate the cumula-
tive clinical benefits of biologic treatments for psoriasis in a

real-world setting. This approach is essential to guide clini-
cians in the treatment selection process.® Cumulative ben-
efit reflects not only the extent of clinical response but also
the speed of onset and its durability over time, factors that
are critical in optimizing patient care and achieving the right
treatment for the right patient at the right time.®

In addition to the AUC, we also assessed the number of
days free of disease, defined as the total number of days in
which a patient maintained complete skin clearance (PASI
100).2 This metric provides a direct and intuitive measure of
sustained treatment efficacy, capturing both the persistence
of response and its impact on quality of life.®

Patients and methods

This multicentre, retrospective study included patients
affected by moderate-to-severe plaque psoriasis treated
with bimekizumab, brodalumab, guselkumab, ixekizumab,
risankizumab, secukinumab, tildrakizumab and ustekinumab
from 1 December to 31 December 2023, at 23 Italian refer-
ral hospitals participating in the ltalian Landscape Psoriasis
(IL PSO) project. IL PSO is a national multicentre observa-
tional initiative aimed at describing treatment patterns and
the effectiveness and outcomes of systemic therapies for
moderate-to-severe psoriasis in daily clinical practice.

The IL PSO project does not follow a single interven-
tional protocol, as it is based on retrospective chart reviews
reflecting routine clinical management. However, data col-
lection is standardized through a predefined common case
report form shared across centres. Patients affected by
moderate-to-severe plagque psoriasis and eligible for sys-
temic treatments were included. Ethical approval was not
required, as the study involved retrospective data collection
without deviation from routine clinical care. All participants
had provided written informed consent for the use of their
anonymized clinical data during standard clinical visits. The
study complied with the Declaration of Helsinki.

Outcome measures

The cumulative clinical benefits of each biologic treatment
from week 0 to week 52 were estimated using the AUC
method. The AUC represents the total exposure to a drug or
the overall effect of a treatment by integrating the response
over a specified period. Due to the observational nature of
this study, the AUCs were calculated for PASI 100 response
rates at week 0, week 16 (+ 4 weeks), week 28 (+ 4 weeks)
and week 52 (+ 4 weeks) across all biologics studied. At
baseline, demographic data, disease characteristics (PASI
and body surface area), psoriasis duration, previous treat-
ments, comorbidities (including psoriatic arthritis) and treat-
ment were registered. At each follow-up, disease severity
evaluations were performed with PASI and involved body
surface area.
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Table 1 Demographic and clinical characteristics

Tildrakizumab

Variable Bimekizumab Brodalumab Guselkumab Ixekizumab Risankizumab Secukinumab 100 mg Ustekinumab
No. of patients 130 128 125 126 124 125 129 130
Age at first dose 49.8 (14.5) 55.4 (176)  52.3(19.5) 51.6 (20.2) 53.1 (20.4) 49.1 (15.0) 56.9 (20.3) 48.3 (15.7)
(years), mean (SD)

Female, n (%) 39 (30.0) 29 (22.7) 39 (31.2) 40 (31.7) 40 (32.3) 49 (39.2) 40 (31.0) 41 (31.5)
Weight (kg), mean 82.6 (19.2) 80.7 (17.0)  79.9 (18.6) 772 (14.6) 80.1 (19.3) 776 (13.9) 80.2 (15.7) 80.7 (17.3)
(SD)

BMI (kg m-2), mean 275 (5.5) 272 (5.0) 26.8 (5.4) 25.8 (4.7) 26.8 (6.3) 26.6 (4.2) 26.5 (4.2) 275 (5.0)
(SD)

Age at psoriasis 38.0 (16.4) 40.3(20.3) 378(20.0) 36.6(19.8) 39.4(21.6) 36.8 (15.1) 41.5 (24.0) 34.6 (17.7)
diagnosis (years),

mean (SD)

Biologic naive, n 76 (58.5) 92 (71.9) 60 (48.0) 73 (567.9) 89 (71.8) 92 (73.6) 104 (80.6) 79 (60.8)
(%)

PASI score at 16.3 (8.0) 15.6 (6.3) 12.4 (5.9) 15.8 (6.3) 14.8 (6.1) 14.7 (5.5) 12.6 (6.3) 13.7 (7.1)
baseline, mean (SD)

PASI> 10, n (%) 96 (73.8) 95 (74.2) 75 (60.0) 104 (82.5) 90 (72.6) 99 (79.2) 73 (56.6) 84 (64.6)

BMI, body mass index; PASI, Psoriasis Area and Severity Index.

The total AUC for each PASI response was determined
using the trapezoidal rule.? The number of days free of dis-
ease (i.e. PASI 100) was also calculated for each treatment,
considering 1 year of treatment exposure.

The nominal AUC and the number of days free of disease
were also evaluated according to previous exposure to other
biologics (i.e. biologic naive vs. previously exposed) and by
severity at baseline, defined as PASI<10 vs. PASI>10.

Differences between treatments in the number of days
free of disease were determined by means of the Dwass—
Steel-Critchlow-Fligner method for multiple comparisons.
Categorical data were recorded as absolute frequencies and
percentages, while continuous data were recorded as the
mean and SD. For PASI 100 calculation, where data were miss-
ing, patients were considered nonresponders. No other impu-
tation was done in the case of missing data. All analyses were
performed using SAS v9.4 (SAS Institute Inc., Cary, NC, USA).

Sample size

A sample of 120 patients per group would provide 80%
power to detect a statistically significant difference of

45 days in PASI 100, with an SD of 120 days, using a non-
parametric Wilcoxon (Mann—-Whitney) rank-sum test, with a
two-sided significance level of 0.05.

Results

A complete description of the baseline characteristics of the
1017 patients is provided in Table 1, stratified by biologic
treatment.

Figure 1 shows the percentages of patients reaching PASI
100 at week 16, week 28 and week 52 by biologic treatment.
After 52 weeks of treatment, >50% of patients achieved
PASI 100. Specifically, response rates were 75% for bimeki-
zumab, 64% for risankizumab, 63% for ixekizumab, 61% for
brodalumab, 60% for tildrakizumab, 58% for guselkumab,
56% for ustekinumab and 50% for secukinumab.

The cumulative benefit of treatment, in terms of total
time spent in PASI 100 (days free of disease) over 1 year,
was consistent with the PASI 100 response rate (Table 2).
Specifically, Figure 2 illustrates that bimekizumab ranked
first, with an average of 203 days free of disease, followed
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Figure 1 PASI 100 (100% improvement in Psoriasis Area and Severity Index from baseline) over time by biologic treatment.
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4 Cumulati

Table 2 Cumulative benefit and days free of disease by biologic
treatment

Difference vs.
Days spent bimekizumab

Current biologic Rank AUC in PASI 100 (days)
Bimekizumab 1 2897 203 -
Brodalumab 3 2464 172 -30
Guselkumab 5 2138 150 -53
Ixekizumab 2 2498 175 -28
Risankizumab 4 2429 170 -33
Secukinumab 7 1954 137 -66
Tildrakizumab 100 mg 8 1879 132 =71
Ustekinumab 6 2029 142 -61

AUC, area under the curve; PASI 100, 100% improvement in Psoriasis
Area and Severity Index from baseline.

by ixekizumab (175 days), brodalumab (172 days) and risanki-
zumab (170 days). In contrast, guselkumab, ustekinumab,
secukinumab and tildrakizumab showed lower mean values:
150, 142, 137 and 132 days, respectively. Bimekizumab
provided a statistically significant higher mean number of
days free of disease compared with guselkumab (P<0.05),
secukinumab (P<0.01), ustekinumab (P<0.01) and tildraki-
zumab (P<0.001) (Table S1; see Supporting Information).

A subgroup analysis by bio-naive status is shown in
Table 3 and Figure 3. Bimekizumab consistently ranked
first in both cohorts: 216 days in bio-naive patients and
184 days in bio-experienced patients. Among bio-naive
patients, bimekizumab was significantly superior to secuki-
numab (P<0.05), tildrakizumab (P<0.001) and ustekinumab
(P<0.001) (Table S2; see Supporting Information).

As regards bio-experienced patients, no statistically sig-
nificant differences were found comparing bimekizumab to
other biologics (Table S2).

Brodalumab, guselkumab and tildrakizumab also main-
tained consistent ranks in both groups (3, 5 and 7, respec-
tively). In contrast, ixekizumab (P<0.001) and ustekinumab
(P<0.05) tended to perform better in bio-experienced than
bio-naive patients (ranked 2 vs. 4 and 4 vs. 8, respectively),

ve benefits of biologics in patients with psoriasis, D. Orsini et al.

while risankizumab (P<0.001) and secukinumab (P<0.001)
showed better outcomes in bio-naive than bio-experienced
patients (ranked 2 vs. 6 and 6 vs. 8, respectively) (Table 3).

Subgroup analysis based on baseline PASI score (< 10
vs.>10) is presented in Table 4 and Figure 4. Bimekizumab
remained the top-ranking treatment in both cohorts
(200 days with PASI<10 and 204 days with PASI>10).

Ixekizumab, guselkumab and tildrakizumab tended to
show better responses in patients with a baseline PASI
score <10, whereas brodalumab, risankizumab and secuki-
numab had better outcomes in patients with a baseline PASI
score>10. However, bimekizumab showed statistically
significant differences only compared with guselkumab
(P<0.05), secukinumab (P<0.05), tildrakizumab (P<0.001)
and ustekinumab (P<0.05) and only in the PASI> 10 group
(Table S3; see Supporting Information).

Considering the anti-IL-17A, anti-IL-17A/F, anti-1-23, anti-
IL-17A receptor and anti-1L-12/23 classes, the anti-IL-17A/F
agent (bimekizumab) showed statistically superior efficacy
in terms of cumulative benefit of treatment compared with
anti-1L-23 class (203 vs. 150 days, P<0.001), anti-1L-12/23
(203 vs. 142 days, P=0.001) and anti-IL-17/A (203 vs.
156 days, P=0.01). No statistically significant differences
were observed among the other classes (Table S4; see
Supporting Information).

Discussion

This large, multicentre, real-life study investigated the cumu-
lative clinical benefit of biologic therapies in patients with
moderate-to-severe psoriasis, assessed through the AUC
and days spent in PASI 100 over 52 weeks. Among the bio-
logics analysed, bimekizumab showed the highest cumula-
tive benefit, both overall and across key subgroups, including
bio-naive patients and those with higher disease severity.
Specifically, bimekizumab achieved the highest cumu-
lative clinical benefit overall (203 days free of disease),
with statistically significant superiority over guselkumab,

Tildrakizumab 100

Secukinumab

Guselkumab

Risankizumab

Brodalumab

Ixekizumab

Bimekizumab

Ustekinumab 142

0 26 52 78 104 130 156 182 208 234 260 286 312 338 364

203

Days

Figure 2 Number of days free of disease over 1 year of biologic treatment.
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Table 3 Cumulative benefit and days free of disease by biologic treatment and bio-naive status

Current biologic Bio-naive status No. of patients Rank AUC Days spent in PASI 100
Bimekizumab No b4 1 2622 184
Yes 76 1 3092 216
Brodalumab No 36 3 2322 163
Yes 92 3 2520 176
Guselkumab No 65 5 2080 146
Yes 60 5 2200 154
Ixekizumab No 53 2 2608 183
Yes 73 4 2419 169
Risankizumab No 35 6 1983 139
Yes 89 2 2604 182
Secukinumab No 33 8 1564 109
Yes 92 6 2093 147
Tildrakizumab No 25 7 1680 18
100 mg Yes 104 7 1927 135
Ustekinumab No 51 4 2212 155
Yes 79 8 191 134

AUC, area under the curve; PASI 100, 100% improvement in Psoriasis Area and Severity Index from baseline.

secukinumab, ustekinumab and tildrakizumab. This advan-
tage was consistently maintained across key subgroups,
including both bio-naive (216 days) and bio-experienced
patients, as well as across different baseline PASI scores. Of
note, there were no notable differences between patients
with moderate psoriasis (PASI<10) and severe psoriasis
(PASI>10) (204 vs. 200 days), suggesting that bimekizumab
is equally effective regardless of disease severity.

This finding may be related to the fact that bimekizumab is
the only approved biologic to simultaneously neutralize both
IL-17A and IL-17F, two cytokines that play complementary
roles in psoriatic inflammation. This dual blockade may explain
the superior depth and durability of response seen with bime-
kizumab. However, it is important to note that although bime-
kizumab demonstrated numerically the greatest benefit, it did
not achieve statistically significant superiority over all agents,
and real-world treatment decisions should consider individual
patient profiles, comorbidities and prior biologic exposure.

Indeed, we observed a difference of approximately
1 month less in days free of disease for ixekizumab, broda-
lumab and risankizumab compared with bimekizumab.
Ixekizumab and brodalumab also performed well in terms

of cumulative benefit. This is likely explained by their rapid
onset of action and high skin clearance rates, as demon-
strated in randomized clinical trials.

Ixekizumab showed a slight tendency to be more effec-
tive in patients with moderate disease (baseline PASI<10),
achieving 199 days free of disease (rank 2) vs. 170 days
in patients with severe psoriasis (P<0.001), and also in
bio-experienced patients compared with bio-naive patients
(183 vs. 169 days, P<0.001). Brodalumab tended to be
more effective in bio-naive patients (176 vs. 163 days, rank
3, P<0.001) and in patients with severe disease (178 vs.
157 days, P<0.001). Risankizumab showed its best results
in bio-naive patients (182 vs. 139 days, rank 2, P<0.001)
and in patients with severe psoriasis (177 vs. 152 days, rank
3), suggesting that bio-naive patients and those with severe
psoriasis could benefit the most from this treatment.

Other biologics, including guselkumab, secukinumab,
ustekinumab and tildrakizumab, showed consistently lower
cumulative benefits, with reductions ranging from 53 to 71
fewer days compared with bimekizumab. Notably, gusel-
kumab appeared more effective in patients with moderate
psoriasis (165 days) but less so in those with severe disease
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Figure 3 Number of days free of disease over 1 year of biologic treatment and bio-naive status. PASI 100, 100% improvement in Psoriasis Area and

Severity Index from baseline.
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Table 4 Cumulative benefit and days free of disease by biologic treatment and Psoriasis Area and Severity Index (PASI) score at baseline

Current biologic PASI class at baseline No. of patients Rank AUC Days spent in PASI 100
Bimekizumab PASI> 10 96 1 2913 204
PASI<10 34 1 2853 200
Brodalumab PASI> 10 95 2 2539 178
PASI<10 33 4 2248 157
Guselkumab PASI> 10 75 7 1987 139
PASI<10 50 3 2364 165
Ixekizumab PASI> 10 104 4 2427 170
PASI<10 22 2 2836 199
Risankizumab PASI>10 90 3 2529 177
PASI<10 34 5 2165 152
Secukinumab PASI>10 99 5 2067 145
PASI<10 26 8 1523 107
Tildrakizumab PASI>10 73 8 1808 127
100 mg PASI<10 56 7 1971 138
Ustekinumab PASI>10 84 6 2005 140
PASI<10 46 6 2074 145

AUC, area under the curve; PASI 100, 100% improvement in PASI from baseline.

(139 days). Secukinumab was more effective in bio-naive
patients (147 days) but was the least effective treatment
for moderate disease (107 days). Ustekinumab showed bet-
ter results in bio-experienced patients (155 days), whereas
tildrakizumab performed slightly better in moderate cases
(138 days) but had the lowest efficacy in bio-experienced
patients (118 days).

No statistically significant differences in terms of AUC and
days free of disease were found when comparing bimeki-
zumab with risankizumab, ixekizumab and brodalumab.

Globally, these variations in subgroup performance across
biologics highlight the complexity of treatment selection in
real life and emphasize the importance of individualized
treatment decisions based on patient history, disease sever-
ity and prior treatment exposure. Our findings highlight the
heterogeneity in performance of biologics and support the
need for individualized treatment strategies based on prior
exposure, disease severity and therapeutic goals. The use
of cumulative metrics, such as AUC and days in PASI 100,
adds meaningful clinical insight beyond traditional static end-
points, particularly in evaluating real-world impact.

Achieving and maintaining complete skin clearance (PASI
100) over time are increasingly recognized as pivotal treat-
ment goals in moderate-to-severe psoriasis. These out-
comes not only reflect optimal disease control but also
translate into tangible improvements in patients’ quality
of life and reduced cumulative life course impairment.
Therefore, treatments that induce a fast and durable PASI
100 response may have the greatest potential to prevent the
downstream impact of uncontrolled disease.

The strengths of this study include its large, multicentre
design involving 23 referral centres across ltaly; the inclusion
of over 1000 patients; the comprehensive analysis of mul-
tiple biologic classes (anti-IL-17A, anti-IL-17A/F, anti-IL-23,
anti-IL-17 receptor and anti-IL-12/23); and the combined
evaluation of both absolute (days in PASI 100) and cumu-
lative (AUC) treatment outcomes. In addition, the study
offers meaningful subgroup analyses by bio-naive status
and baseline PASI score, applying nonparametric statistics
suitable for real-world, non-normally distributed data. These
features enhance the generalizability and clinical relevance
of the findings.
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However, several limitations should be acknowledged.
The retrospective and observational nature of the study
may introduce selection bias, as treatment decisions were
not randomized but clinician driven. Similarly, the variation
in timing of PASI assessments across centres may have
influenced AUC estimates. Specifically, earlier or later
assessments around weeks 16 and 28 could lead to under-
or overestimation of cumulative benefit depending on the
treatment’s speed of response. Potential confounders such
as obesity, smoking, treatment adherence and concomitant
therapies were not adjusted for. Moreover, variability in clin-
ical assessment practices across centres, and absence of
formal imputation for missing data (except for nonresponder
imputation in PASI 100) may limit the interpretability of qual-
ity-of-life outcomes. Finally, the 52-week follow-up period
does not provide insight into long-term treatment sustain-
ability. Consequently, these findings should be interpreted
with caution and considered as hypothesis generating,
pending confirmation in prospective, controlled studies.

In conclusion, this multicentre, real-life study provides
exploratory evidence on the cumulative clinical benefit of
biologics in moderate-to-severe psoriasis. Bimekizumab
consistently showed the highest number of days in PASI
100 at 1 year, with statistically significant superiority over
guselkumab, secukinumab, ustekinumab and tildrakizumab.
Although differences with other agents such as ixekizumab,
brodalumab and risankizumab did not reach statistical signif-
icance, trends suggest potential subgroup-specific advan-
tages.

Given the study’s observational design, these findings
should be interpreted as hypothesis generating. However,
they support bimekizumab as a promising option for achiev-
ing rapid and durable disease control, while highlighting the
importance of individualized treatment strategies in clinical
practice. Certainly, cumulative benefit metrics such as AUC
and days in PASI 100 may help guide treatment decisions to
offer patients a tailored and personalized approach.
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