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Introduction: Psoriasis is a chronic inflammatory disease whose burden peaks in older age groups. Despite the increasing prevalence of
elderly patients with moderate-to-severe psoriasis, real-world data on biologics in this population remain limited, particularly for anti-IL-23
agents like guselkumab. This study evaluates the long-term effectiveness and safety of guselkumab in patients aged >65 years.
Methods: This retrospective study included 66 patients aged >65 years with plaque psoriasis treated with guselkumab 100 mg
between June 2019 and June 2024. PASI scores were recorded at baseline and during follow-up visits at weeks 4, 16, 24, 36, 52, 76,
and 104. Effectiveness was assessed using PASI75/90/100 and PASI < 2 responses. Multivariable logistic regression with Firth
correction identified baseline predictors of PASI90 and PASI100 at weeks 16 and 52. Safety outcomes included treatment-emergent
adverse events (TEAEs).

Results: Mean PASI improved from 13.3 at baseline to 1.0 at week 24 and remained stable through week 104. PASI90 and PASI100
were achieved by 83.9% and 71.0% at week 36 and maintained in 69.2% and 61.5% at week 104. Higher baseline PASI independently
predicted PASI90 and PASI100 at week 16, while lower eosinophil-to-lymphocyte ratio (ELR) independently predicted PASI100. At
week 52, chronic beta-blocker intake and PASI90 at week 16 predicted PASI90 response, while PASI100 was independently associated
with low-dose aspirin use and positive family history of psoriasis. TEAEs occurred in 16.7% of patients, with treatment discontinued
in 9.1%. Eczematous or urticarial AEs were associated with elevated baseline eosinophils and ELR.

Conclusion: Guselkumab is effective and well tolerated in older adults with psoriasis. Baseline ELR, early PASI response, and
chronic use of beta-blockers or aspirin may influence long-term treatment outcomes. While limited by the small sample size (66
patients), our findings represent the longest real-world follow-up to date among older psoriatic patients treated with guselkumab and
support its use as a valuable therapeutic option in this population.
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Introduction
Psoriasis, a chronic inflammatory skin condition affecting 2—3% of the world population,' impacts quality of life and has the
highest burden in the age groups of 60—64 and 65-69 years.” A few studies have tried to estimate the exact prevalence of
psoriasis in older adults,>* finding that between 3.9% and 5.3% are affected by the disease. Given that individuals with
psoriasis have a life expectancy comparable to the general population and, considering the projected growth of the elderly
demographic worldwide,’ the prevalence of psoriasis among older adults is expected to rise in the coming decades.
Biologics have emerged as the treatment of choice in patients with moderate-to-severe psoriasis, especially in cases
where conventional therapies, like cyclosporine or methotrexate, are contraindicated due to comorbidities. On the other
hand, while the elderly have a higher multimorbidity than the general population,® this age group is often excluded from
clinical trials on biologic therapies. As a consequence, data regarding the effectiveness and safety of these therapies in
this specific age group is currently derived from real world experiences.
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Older adults tend to show slower responses to biologic therapies compared to younger patients,” mainly due to age-
related changes in pharmacokinetics (eg lower peripheral tissue perfusion), comorbidities and immunesenescence.
Among comorbidities, insulin resistance and the resulting hyperinsulinemia are more common in the aging
population,® which may contribute to reduced biologic responsiveness by promoting interleukin-23 (IL-23) production
from adipocytes.” Treatment responses may also be affected by an age-related decline in the number and function of
regulatory T lymphocytes, whose activity, however, may be partially restored by anti-IL-23 therapies.'®

While the effectiveness and safety of anti-IL-17 agents in the elderly have been extensively studied,''™'* little
evidence has been published on tildrakizumab'> and other anti-IL-23 agents,'® mainly in studies with small sample
sizes and short follow-up periods, thus limiting the currently available knowledge of this biologic class in this age group.

This retrospective study aims to bridge this gap by providing long-term real-world data on the effectiveness and
safety of guselkumab, an anti-IL-23p19 agent, in patients aged 65 years or older.

Patients and Methods

Methods and Data Extraction from Patient Database

Eligible patients were elderly subjects (=65 years old) with chronic plaque psoriasis under treatment with guselkumab
100 mg in accordance with the Italian guidelines [psoriasis area and severity index (PASI) >10 or a PASI < 10 with
involvement of sensitive areas (including face, nails, palms/soles or genitals)]'” during the period June 2019-June 2024.
Patients who had used concomitant systemic anti-psoriatic therapies and those with less than 24 weeks of follow-up after
commencing guselkumab 100 mg were excluded from the analysis. To avoid underestimating the incidence of adverse
events, patients who discontinued guselkumab due to treatment-related adverse events but attended follow-up visits for at
least 24 weeks after the first guselkumab dose were included.

The characteristics of all patients, including age, comorbidities, chronic pharmacotherapy, baseline blood biomarkers,
disease duration, previous treatments and PASI scores at each visit, were obtained from electronic medical records. At
weeks 4, 16, 24, 36, 52, 76 and 104, the proportions of patients reaching a reduction of 75%, 90%, and 100% in PASI
compared with baseline (PASI75, PASI90 and PASI100, respectively) were recorded. We also analyzed the percentages
of patients who achieved an absolute PASI of 2 or less at each visit. During each dermatological examination, patients
were asked about the onset of any adverse event (AE), including AEs leading to the discontinuation of guselkumab.

Given the retrospective design of our study, not all visits were completed by all patients. Therefore, all data for
follow-up visits they had not attended were deemed missing. When a value for an intermediate visit was missed, it was
imputed using the last observation carried forward (LOCF) method.

The study was conducted in accordance with the ethical standards established by the 1964 Declaration of Helsinki.
Ethical approval was obtained from local Ethics Committee (Comitato Etico Territoriale Lombardia 6, protocol 4710).
Written informed consent was obtained from all individual participants included in the study. All the participants gave
their consent to the use of medical records for research purposes.

Outcome Measures

Effectiveness was measured by assessing the rate of patients reaching either improvement of 75%, 90%, and 100% in
PASI compared with baseline score or an absolute PASI < 2. Safety was measured assessing clinically significant
Treatment Emergent Adverse Events (TEAEs) defined as those that led to drug discontinuation, required hospitalization,
or prompted the initiation of specific medical treatment. We collected information regarding TEAEs type, week of onset
and whether they led to therapy discontinuation.

Statistical Analysis

Continuous variables were reported using mean and standard deviation (SD), while categorical variables were presented
as absolute numbers and frequencies. The effectiveness of guselkumab in terms of achievement of PASI90 and PASI100
at weeks 16 and 52 was evaluated according to different baseline characteristics, including gender, age, involvement of
difficult to treat areas (scalp, palms/soles, genitals, nails), body mass index (BMI), psoriasis duration, comorbidity burden
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and type, number of daily pharmacotherapies, and baseline blood biomarkers. Categorical variables were compared using
Chi-square or Fisher’s exact test, as appropriate. For continuous variables, either Student’s ¢-test or Mann—Whitney U-test
was applied based on data distribution, which was assessed using the Shapiro—Wilk test. Paired ¢-test was used to assess
significant differences in PASI values between visits. To identify baseline factors independently associated with the
achievement of PASI90 and PASI100 responses at weeks 16 and 52, multivariable logistic regression using Firth’s
penalized likelihood method was employed. All variables with p<0.1 in univariate analysis and those considered
clinically relevant (age, baseline PASI, bio-naive status, and BMI) were included in the initial models.
Multicollinearity among predictors was assessed by calculating variance inflation factors (VIF), and variables with
VIF > 5 were excluded to improve model stability.

Results of the multivariate analysis were reported as odds ratios (ORs) with corresponding 95% confidence intervals
(CIs). Model performance was evaluated using the residual deviance, Wald test, and Likelihood Ratio Test (LRT).

Microsoft Excel was used for data collection, while GraphPad Prism version 10.0.0 for Mac OS (GraphPad Software,
Boston, Massachusetts, USA) was used to generate graphs. All analyses were performed using R Statistical Software
(v4.1.2; R Core Team 2021).

Results

Clinical and Demographic Characteristics of the General Population

Sixty-six patients were included in this study. Of these, 64 patients completed 24 weeks of treatment, while 62, 55, 35
and 26 of them respectively reached 36, 52, 76 and 104 weeks of follow up. Forty-three patients were male (65.2%), the
mean age was 70.7 years, with a standard deviation (SD) of 6.3. Mean psoriasis duration was 24.9 years (SD 14.8). Mean
BMI was 27.7 (SD 5.0) and 25.8% of our patients were obese (BMI > 30). A concomitant diagnosis of Psoriatic Arthritis
(PsA) was observed in 25.8% of patients, and 95.5% of all the patients were affected by at least one comorbidity, with
39.4% of patients being affected by four or more comorbidities. The most represented comorbidity was hypertension
(74.2%), followed by cardiac comorbidities (28.8%), obesity (25.8%) and chronic kidney disease (CKD; 25.8%).
Twenty-one patients (31.8%) were chronically taking more than 3 concomitant medications for their comorbidities,
and participants were taking on average 3.10 (SD 2.6) daily medications. The most prescribed daily medications were
beta-blockers (34.8%) followed low-dose aspirin (28.8%) and statins (27.3%).

More than one third of patients had never received a biologic therapy before starting guselkumab (39.4%), while the
most prescribed biologics in bio-experienced patients were adalimumab (48.5%) followed by secukinumab (18.2%),
etanercept (9.1%) and ixekizumab (6.1%). Twenty-five patients (37.9%) had failed one biologic, while six (9.1%) had
failed three or more biologics, with an average of 1.0 (SD 1.0) failures per patient. Thirty-six patients (54.5%) had
involvement of one or more sensitive areas (scalp, genitals, palms and soles), while 17 (25.8%) suffered from nail
psoriasis. Additional data regarding the characteristics of our populations are summarized in Table 1.

Table 1 Summary of Demographic and Clinical Characteristics of
Included Patients

Study Population

Patients, n 66

Age (years), mean * SD 70.7 £ 6.3

6569, n (%) 31 (47.0%)

70-74, n (%) 13 (19.7%)

75+, n (%) 22 (33.3%)
(Continued)
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Table | (Continued).

Study Population

Sex, male 43 (65.2%)
Body Mass Index (kg/m?), mean + SD 277 £5.0
Psoriasis duration (years), mean * SD 249 + 148

Psoriasis family history, n (%)

23 (34.8%)

Psoriatic Arthritis, n (%)

17 (25.8%)

Psoriatic Arthritis duration (years), mean * SD

17.3 £ 13.2

Involvement of difficult to treat areas, n (%)

36 (54.5%)

Scalp 27 (40.9%)
Genitals 9 (13.6%)
Palms and soles 8 (12.1%)
Nail involvement, n (%) 17 (25.8%)
Patients with no comorbidity, n (%) 3 (4.5%)
Patients with one comorbidity, n (%) 13 (19.7%)
Patients with two comorbidities, n (%) 15 (22.7%)
Patients with three comorbidities, n (%) 9 (3.6%)
Patients with 4 or more comorbidities, n (%) 26 (39.4%)
Comorbidities per patient, n (%) 33+£25

Patients with one or more comorbidities, n (%)

Hypertension

63 (95.5%)
49 (74.2%)

Any cardiac disease*® 19 (28.8%)
Obesity 17 (25.8%)
Chronic Kidney Disease 17 (25.8%)
Diabetes 17 (25.8%)
Dyslipidemia/Hypercholesterolemia 15 (22.7%)
Hyperuricemia Il (16.7%)
Thyroid disease™* 9 (13.6%)
Any liver disease 8 (12.1%)
Any Psychiatric Disorder*** 6 (9.1%)
Any hematological disorder 5 (7.6%)
Any respiratory disorder 4 (6.1%)
GERD and/or chronic gastritis 4 (6.1%)
Benign Prostate Hyperplasia 4 (6.1%)
Atopic diathesis 4 (6.1%)
Other 16 (26.7%)
Chronic therapy per patient, n (%) 3.1 £26
Patients taking less than 4 chronic therapies, n (%) 45 (68.2%)
Patients taking more than 3 chronic therapies, n (%) | 21 (31.8%)

Type of chronic therapy, n (%)
Beta-blockers

23 (34.8%)

Low-dose aspirin 19 (28.8%)
Statins 18 (27.3%)
ACE inhibitors 14 (21.2%)
Diuretics 14 (21.2%)
Calcium-channel blockers 13 (19.7%)
(Continued)
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Table | (Continued).

Study Population

ARBs 12 (18.2%)
Proton Pump Inhibitors I (16.7%)
Levothyroxin 8 (12.1%)
Metformin 8 (12.1%)
Allopurinol 8 (12.1%)
Alpha-blockers 6 (9.1%)
Insulin therapy 3 (4.5%)
Other therapy 21 (35.0%)
Previous systemic non-biologic treatments, n (%) 58 (87.9%)
Methotrexate 33 (50.0%)
Cyclosporin 30 (45.5%)
Phototherapy 24 (36.4%)
Acitretin 21 (31.8%)
Dimethyl fumarate 8 (12.1%)
Apremilast 3 (4.5%)

Biologics, n (%)

Naive 26 (39.4%)
Adalimumab 32 (48.5%)
Secukinumab 12 (18.2%)
Etanercept 6 (9.1%)
Ustekinumab 6 (9.1%)
Ixekizumab 4 (6.1%)
Bimekizumab 2 (3.0%)
Brodalumab 2 (3.0%)
Infliximab 2 (3.0%)
Tildrakizumab I (1.5%)

Biologics failure, n (%)

| failure 25 (37.9%)
2 failures 9 (13.6%)
3+ failures 6 (6.1%)
Failures per patient, n £ SD 1.0+ 1.0
Red Blood Cells x 10/mcL, mean * SD 4.54 + 0.56
Hemoglobin g/dL, mean + SD 14.37 + 1.65
Platelets x10*/mcL, mean + SD 235.98 + 58.08
Neutrophils x10%/mcL, mean * SD 4.32 £ 1.56
Lymphocytes x10%/mcL, mean * SD 1.87 £ 0.70
Monocytes x103/mcL, mean  SD 0.59 +0.20
Eosinophils x10%/mcL, mean * SD 0.34 + 0.55
Basophils xI03/mcL, mean = SD 0.05 + 0.04
Creatinine (mg/dL), mean + SD 1.00 + 0.39
ELR, mean * SD 0.18 £ 0.28
NLR, mean * SD 2,61 +1.38
PLR, mean * SD 143.79 + 65.23
GGT UI/L, mean * SD 32.60 + 33.29
(Continued)
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Table | (Continued).

Study Population

AST UI/L, mean * SD 22.66 + 9.11
ALT UI/L, mean + SD 20.97 £ 11.27
Glucose (mg/dL), mean * SD 105.43 £ 34.53

Notes: * = including ischemic heart disease, atrial fibrillation, atrial flutter; heart
failure. **= including Hashimoto hypothyroidism and multinodular goiter. ¥ = includ-
ing bipolar disorder,

Abbreviations: ADHD, anxious-depressive syndrome; GERD, Gastro Esophageal
Reflux Disease; SD, Standard Deviation; ACE, Angiotensin Converting Enzyme;
ARB, Angiotensin-Receptor Blocker; ELR, Eosinophil-to-Lymphocyte Ratio; NLR,
Neutrophil-to-Lymphocyte Ratio; PLR, Platelet-to-Lymphocyte Ratio; GGT, Gamma-
glutamyl Transpherase; AST, Aspartate Transaminase; ALT, Alanine Transaminase.

Effectiveness of Guselkumab
At baseline, the mean PASI was 13.3 (SD 7.1). During the treatment with guselkumab, it significantly decreased to 5.8
(SD 3.7) at week 4, 2.0 (SD 1.9) at week 16 and 1.0 (SD 1.4) after 24 weeks of treatment. Mean PASI further improved
after 36 weeks (0.6 £ 1.3), while it remained stable at weeks 52, 76 and 104 with no statistically significant fluctuations,
being 1.0 (SD 2.0), 1.1 (SD 2.2) and 1.2 (SD 2.3), respectively. At week 4, 15.6% of the patients reached PASI75, 3.1%
PASI90, 1.6% PASI100 and 3.1% PASI < 2. The effectiveness of guselkumab progressively improved during the first
36 weeks of treatment, with 39.1%, 64.1% and 83.9% of patients reaching PASI90 after 16, 24, 36 weeks of treatment,
respectively. In the same time intervals 25.0%, 50.0% and 71.0% of patients achieved PASI100. The effectiveness of
guselkumab was maintained throughout the study period, with 76.4%, 74.3% and 69.2% of patients maintaining PASI90
and 65.5%, 65.7% and 61.5% of patients maintaining PASI100 at weeks 52, 76 and 104, respectively.

Additional data on the effectiveness of guselkumab at each time point in terms of mean PASI, PASI75/90/100 and
PASI < 2 are shown in Figures 1 and 2.

Patients, %
n
<
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Week4 | Week16 | Week24 | Week36 Week76 | Week104
(n=64) (n=64) (n=64) (n=62) (n=35) (n=26)
PASI 75 15.6% 75.0% 93.8% 93.5% 89.1% 91.4% 88.5%
PASI 90 3.1% 39.1% 64.1% 83.9% 76.4% 74.3% 69.2%
PASI 100 1.6% 25.0% 50.0% 71.0% 65.5% 65.7% 61.5%
PASI <2 3.1% 39.1% 68.8% 79.0% 69.8% 80.6% 71.4%

Figure | Share of patients achieving PASI75, -90, -100 and < 2 responses over time.
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Baseline Week 4 Week 16 Week 24 Week 36 Week 76 | Week 104
(n=66) (n=64) (n=64) (n=64) (n=62) (n=35) (n=26)

r::salntSD 13.3+7.1 5.8%+3.7 2.0+£1.9 1.0+1.4 0.6+1.3 1.0+2.0 1122 1.2+2.3
p NA <0.001 <0.001 <0.001 <0.001 0.078 0.776 1

Figure 2 Mean % SD PASI scores at several time-points over the follow up period. Symbol “*” indicates a statistically significant (p < 0.05) change in PASI.

Predictors of PASI90 and -100 Responses at Week 16

Table 2 reports baseline demographic and clinical characteristics of the psoriasis cohort stratified by treatment response to
guselkumab at week 16. Patients who achieved a PASI90 response at week 16 were older (73.6 £ 8.2 vs 68.9 £ 4.1; p =
0.045) had a significantly lower baseline BMI (25.8 £ 4.2 vs 28.3 £ 4.1; p = 0.016), a higher baseline PASI (16.4 + 8.9 vs
11.2 £4.8; p=0.020), a higher proportion of individuals aged >75 years (52.0% vs 23.1%; p = 0.035), lower lymphocyte
(1.67£0.76 vs 2.01 £ 0.65; p = 0.015) and eosinophil (0.16 + 0.15 vs 0.45 £ 0.68; p = 0.009) counts, as well as a reduced
eosinophil-to-lymphocyte (ELR; 0.09 = 0.08 vs 0.22 £+ 0.34; p = 0.017) and higher platelet-to-lymphocyte ratio (PLR;
170.89 + 88.74 vs 126.88 + 49.42; p 0.031).

Higher baseline PASI emerged as the only independent predictor of achieving PASI-90 response at week 16 in the
multivariate model (OR 1.09, 95% CI 1.00-1.26, p = 0.047).

Regarding the achievement of PASI100 at week 16, no baseline clinical variable showed any significant association,
although this outcome correlated with lower lymphocyte counts (1.60 = 0.76 vs 1.98 £ 0.67; p = 0.016), eosinophils (0.13
+0.15 vs 0.41 £ 0.63; p = 0.006), ELR (0.08 = 0.07 vs 0.21 £ 0.31; p = 0.005), and higher platelet-to-lymphocyte ratio
(PLR; 180.67 = 83.92 vs 131.13 £ 54.41; p = 0.021). Patients who reached PASI100 at week 16 had on average a lower
BMI (25.6 + 3.4 vs 27.9 £+ 4.4), although not significantly (p = 0.006).

Higher baseline PASI (OR 1.11, 95% CI 1.01-1.23 p = 0.026) and lower baseline ELR (OR < 0.001, 95% CI <
0.001-0.94; p = 0.048) emerged as the only independent predictors of achieving PASI100 response at week 16 in the
multivariate model.
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Table 2 Variables Associated with the Achievement of PASI90 and PASI100 at W16

PASI90 at W16

PASII00 at W16

Univariate Analysis Multivariate Analysis® Univariate Analysis Multivariate Analysis®

PASI90 at WI6? Yes (n=25) No (n=39) P OR (95% Cl) P Yes (n=17) No (n=47) p OR (95% Cl) P
Gender (M), n (%) 13 (52.0) 28 (71.8) 0.179 8 (47.1) 33 (70.2) 0.159

Age (years), mean * SD 73.6 £82 689 + 4. 0.045 | 1.03 (0.89-1.24) 0.677 | 724 +72 70.2 + 6.0 0.335 | 0.98 (0.86-1.10) 0.705
Aged 6569, n (%) 9 (36.0) 21 (53.8) 0.255 6 (35.3%) 24 (51.1) 0.405

Aged 70-74, n (%) 3 (12.0) 9 (23.1) 0.436 3(17.6) 9 (19.1) 1.000

Aged 75+, n (%) 13 (52) 9 (23.1) 0.035 | 1.56 (0.16-11.34) | 0.675 | 8 (47.1) 14 (29.8) 0.324

Baseline PASI, mean + SD 164 + 89 112 48 0.020 | 1.09 (1.00-1.26) 0.047 | 157 £93 123 £ 6.1 0.221 .11 (1.01-1.23) 0.026
Any difficult to treat area, n (%) 15 (60.0) 20 (51.3) 0.670 9 (52.9) 26 (55.3) 1.000

Scalp involvement, n (%) 12 (48.0) 14 (35.9) 0.483 8 (38.3) 18 (38.3) 0.732

Palmoplantar involvement, n (%) 2 (8.0) 6 (15.4) 0.628 I (5.9) 7 (14.9) 0.593

Genital involvement, n (%) 2 (8.0) 7(17.9) 0.454 0 (0.0 8 (18.2) 0.468

Nail involvement, n (%) 5 (20.0) 12 (30.8) 0.508 4 (23.5) 13 (27.7) 0.992

PsA, n (%) 7 (28.0) 16 (41.0) 0.882 5(29.4) Il (23.4) 0.870

Pso family history, n (%) 7 (35.0) 16 (42.1) 0.428 5(294) 18 (38.3) 0.719

Bio-naive, n (%) 10 (40.0) 12 (30.8) 0.625 | 0.73 (0.10-2.70) 0.644 | 6 (35.3) 16 (34.0) 1.000 | 0.48 (0.07-2.41) 0.390
Biologic failures, mean *+ SD 08+ 1.1 1.0+ 1.0 0.209 0.8 +0.7 1.0 £ .1 0.929

Disease duration, years * SD 232+ 134 26.0 £ 15.0 0.441 23.0 £ 12.6 25.6 £ 15.0 0.538

BMI (kg/m?), mean £ SD 258 + 4.2 283 + 4.1 0.016 | 0.90 (0.74-1.05) 0.174 | 25.6 £ 3.4 279 + 44 0.060 | 0.82 (0.61-1.02) 0.082
Number of comorbidities, mean + SD 3829 30+23 0.247 3.6 32 32+23 0.896

Fit (3 or less comorbidities), n (%) 14 (56.0) 26 (66.7) 0.552 9 (52.9) 31 (66.0) 0.511

Unfit (>3 comorbidities), n (%) 11 (44.0) 13 (33.3) 0.552 8 (47.1) 16 (34.1) 0.511

Hypertension, n (%) 18 (72.0) 29 (74.4) 1.000 12 (70.6) 35 (74.5) 1.000

Obesity, n (%) 3 (12.0) 12 (30.8) 0.154 2 (11.8) 13 (27.7) 0.321
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Diabetes, n (%) 4 (16.0) 11 (28.2) 0.411 2(11.8) 13 (27.7) 0.321
Chronic Kidney Disease, n (%) 5 (20.0) 11 (28.2) 0.657 2(11.8) 14 (29.8) 0.253
Hyperuricemia, n (%) 6 (24.0) 5(13.2) 0.414 3 (17.6) 8 (17.0) 1.000
Any heart disorder, n (%)* 8 (32.0) 9 (23.1) 0.618 6 (35.3) Il (23.4) 0.528
Hypercholesterolemia, n (%) 5 (20.0) 9 (23.1) 1.000 3(17.6) Il (23.4) 0.881
Any thyroid disorder, n (%)** 3 (12.0) 6 (15.4) 0.991 I (5.9) 8 (17.0) 0.468
Any psychiatric disorder, n (%)*** 3 (12.0) 3(7.7) 0.891 2 (11.8) 4 (8.5) 1.000
Any liver disease, n (%) | (4.0) 7(17.9) 0.208 I (5.9 7 (14.9) 0.593
Any respiratory disorder, n (%) 2 (8.0) 2 (5.1) 1.000 2 (11.8) 2 (4.3) 0.609
Any hematological disorder, n (%) 1 (4.0) 4 (10.3) 0.665 I (5.9) 4 (8.5) 1.000
Atopic diathesis, n (%) | (4.0) 3(7.7) 0.947 0 (0.0 4 (8.5) 0.511
Any gastric disorder; n (%) 2 (8.0) 2 (5.1) 1.000 2(11.8) 2 (4.3) 0.609
Benign Prostate Hyperplasia, n (%) 2 (8.0) 2 (5.1) 1.000 2 (14.3) 2 (4.5) 0.609
Number of therapies, mean * SD 3.6 £3.0 26 +20 0.342 3.6 £34 27 £2.1 0.627
3 or less therapies, n (%) 14 (56.0) 29 (74.4) 0.210 8 (47.1) 35 (74.5) 0.078
More than 3 therapies, n (%) 11 (44) 10 (25.6) 0.210 9 (52.9) 12 (25.5) 0.078 | 3.78 (0.86-20.30) 0.078
Low-dose aspirin, n (%) 5 (20) 13 (33.3) 0.383 3 (17.6) 15 (31.9) 0.420
Statins, n (%) 6 (24) 10 (25.6) 1.000 4 (23.5) 12 (25.5) 1.000
Levothyroxine, n (%) 3 (12.0) 5(12.8) 1.000 2(11.8) 6 (12.8) 1.000
Calcium-channel blockers, n (%) 4 (16.0) 7(17.9) 1.000 3(17.6) 8 (17.0) 1.000
Insulin therapy, n (%) 0 (0.0) 3(7.7) 0.415 0 (0.0) 3 (64) 0.691
Beta blockers, n (%) 7 (28.0) 15 (38.5) 0.555 6 (35.3) 16 (34.0) 1.000
ACE inhibitors, n (%) 8 (32.0) 5(12.8) 0.123 6 (35.3) 7 (14.9) 0.150
ARBs, n (%) 7 (28) 6 (15.4) 0.365 4 (23.5) 9 (19.1) 0.974
Metformin, n (%) 2 (8.0 5(12.8) 0.847 2(11.8) 5 (10.6) 1.000
(Continued)
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Table 2 (Continued).

PASI90 at W16 PASII00 at W16
Univariate Analysis Multivariate Analysis® Univariate Analysis Multivariate Analysis®
Diuretics, n (%) 8 (32.0) 5(12.8) 0.123 5(294) 8 (17.0) 0.461
Allopurinol, n (%) 2 (8.0) 6 (15.4) 0.628 I (5.9 7 (14.9) 0.593
PPIs, n (%) 5 (20.0) 5(12.8) 0.675 5(294) 5(10.6) 0.151
Alpha blockers, n (%) 1 (10.0) 3(7.7) 0.947 I (5.9 3 (6.4) 1.000
Red Blood Cells x 104/mcL, mean + SD | 4.38 + 0.62 4.64 + 0.52 0.113 441 £ 0.71 4.59 £ 0.51 0.536
Hemoglobin (g/dL), mean * SD 13.87 = 1.86 14.76 + |.42 0.056 | 0.86 (0.58-1.43) 0.749 13.94 + 2.04 14.58 + 1.49 0.195
Platelets x10%/mcL, mean % SD 24271 £ 5111 | 233.11 £ 63.61 | 0.431 247.62 + 49.23 | 233.07 £ 61.87 | 0.253
Neutrophils x10*/mcL, mean + SD 4.18 + 1.88 444 + 1.34 0.348 4.18 £ 2.23 440 + 1.28 0.299
Lymphocytes x10*/mcL, mean + SD 1.67 £ 0.76 2.0l £ 0.65 0.015 | 1.43 (0.39-5.94) 0.589 1.60 £ 0.76 1.98 £+ 0.67 0.016 | .18 (0.24-6.15) 0.836
Monocytes x10*/mcL, mean * SD 0.60 + 0.24 0.58 £ 0.18 0.994 0.60 + 0.29 0.58 £ 0.17 0.841
Eosinophils x10%/mcL, mean  SD 0.16 £ 0.15 0.45 + 0.68 0.009 0.13£0.13 0.41 £ 0.63 0.006
Basophils x10*/mcL, mean % SD 0.05 £ 0.02 0.05 + 0.05 0.720 0.05 £ 0.02 0.05 £ 0.05 0.864
ELR, mean + SD 0.09 £ 0.08 0.22 £ 0.34 0.017 | 0.18 (0.00-2.47) 0.276 | 0.08 £ 0.07 0.21 £0.31 0.005 | <0.00l (<0.001-0.94) | 0.048
NLR, mean + SD 2.89 + 1.53 244 £ 129 0.196 293 £ 1.51 251 £1.35 0.135
PLR, mean + SD 170.89 + 88.74 | 126.88 £ 49.42 | 0.031 | 1.01 (1.00-1.02) 0.234 180.67 + 83.92 | 131.13 £ 54.41 | 0.021 | 1.0l (1.00-1.03) 0.209
Creatinine (mg/dL), mean * SD 0.98 + 0.43 0.98 + 0.24 0.366 0.96 + 0.45 0.99 + 0.27 0.351
GGT (U/L), mean £ SD 27.21 £21.29 35.95 + 39.79 0.220 30.94 + 21.31 33.07 + 37.44 0.664
AST (U/L), mean * SD 21.38 + 9.88 23.89 + 9.88 0.314 2262 + 7.67 23.02 = 9.66 0917
ALT (U/L), mean = SD 20.29 + 11.82 21.76 £ 11.18 0.487 22.25 + 12.97 20.83 + 10.87 0.735
Glucose (mg/dL), mean + SD 107.54 £ 4549 | 101.68 + 22.85 | 0.508 102.12 £ 37.93 | 105.10 £ 33.26 | 0.610
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Notes: P values in bold indicate statistical significance (p < 0.05). * = including ischemic heart disease, atrial fibrillation, atrial flutter, heart failure; **= including Hashimoto hypothyroidism and multinodular goiter; *** = including bipolar disorder,
ADHD, anxious-depressive syndrome. ACIinicaIIy relevant variables (Age, Baseline PASI, Bio-naive status and BMI) and variables with p<0.10 in the univariate analysis were initially included in the multivariate Firth regression. The variable
“Eosinophils” was then removed due to high collinearity (Variance Inflation Factor > 5). Model performance: Likelihood ratio test=19.32881 on 9 df, p=0.02253778, n=62, Wald test = 14.90494 on 9 df, p = 0.09358056. ®Clinically relevant variables
(Age, Baseline PASI, Bio-naive status and BMI) and variables with p<0.10 in the univariate analysis were initially included in the multivariate Firth regression. The variables “3 or less therapies” and “Eosinophils” were removed from the multivariate
model due to high collinearity (Variance Inflation Factor > 5). Model performance: Likelihood ratio test=16.44628 on 8 df, p=0.03642013, n=62, Wald test = 15.60997 on 8 df, p = 0.04831529.

Abbreviations: OR, Odds Ratio; Cl, Confidence Interval; PsA, Psoriatic Arthritis; BMI, Body Mass Index; GERD, Gastro Esophageal Reflux Disease; SD, Standard Deviation; ACE, Angiotensin Converting Enzyme; ARB, Angiotensin-
Receptor Blocker; PPIs, Proton Pump Inhibitors; ELR, Eosinophil-to-Lymphocyte Ratio; NLR, Neutrophil-to-Lymphocyte Ratio; PLR, Platelet-to-Lymphocyte Ratio; GGT, Gamma-glutamyl Transpherase; AST, Aspartate Transaminase; ALT,
Alanine Transaminase.
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Predictors of PASI90 and -100 Responses at Week 52

Table 3 reports baseline demographic and clinical characteristics of the psoriasis cohort, stratified according to treatment
response to guselkumab at week 52. Patients who achieved PASI90 at week 52 had a lower prevalence of obesity (17.1% vs
50.0%; p = 0.037), and more frequently achieved a PASI90 (51.2% vs 0.00%; p = 0.002) or PASI-100 (34.1% vs 0.00%;
p 0.029) response at week 16. Furthermore, patients achieving PASI90 at week 52 were more frequently taking beta-blockers
(46.3% vs 14.3%) and low-dose aspirin (36.6% vs 7.1%), although not significantly (respectively p = 0.07 and p = 0.08).

In the multivariate model, the chronic intake of beta-blockers emerged as an independent predictor of PASI90
achievement at week 52 (OR 5.86, 95% CI 1.03-63.78; p = 0.047). Achieving PASI90 at week 16 independently
predicted the maintenance of PASI90 response at week 52 (OR 53.21, 95% CI 1.99-122,596.71). Conversely, achieving
PASI100 at week 16 did not retain independent significance in the main model, but became statistically significant when
PASI90 at week 16 was excluded from the sensitivity analysis (OR 20.48, 95% CI 1.84-3788.46; p = 0.008).

Patients who achieved PASI100 at week 52 had more frequently reached PASI90 (51.4% vs 11.1%; p = 0.042) and
PASI100 (35.1% vs 5.6%; p=0.010) responses at week 16, and more often had a positive family history of psoriasis (45.9% vs
11.1%; p = 0.025). They were less frequently obese (16.2% vs 44.4%; p = 0.054) and more frequently on chronic low-dose
aspirin therapy (37.8% vs 11.1%; p = 0.083), although these associations did not reach statistical significance.

In the multivariate model, a positive family history of psoriasis (OR 5.98, 95% CI 1.36-35.81; p = 0.016) and chronic
low-dose aspirin intake (OR 4.88, 95% CI 1.01-33.13; p = 0.048) emerged as independent predictors of achieving
PASI100 at week 52. Neither PASI90 nor PASI100 achievement at week 16 retained independent significance in the main
model; however, when the two variables were alternately excluded from a sensitivity analysis, both became significantly
associated with the outcome (PASI90 at week 16: OR 10.90, 95% CI 1.83—-153.13, p = 0.006; PASI100 at week 16: OR
11.04, 95% CI 1.51-245.34, p = 0.014) (see Table 3).

Safety of Guselkumab and Causes of Treatment Discontinuation

A total of 11 patients (16.7%) experienced a clinically significant treatment-emergent adverse event (TEAE) during the
104-week follow-up for a total TEAE rate of 11.9 TEAEs/100 patient-years (see Table 4). The most frequently reported
AE was the diagnosis of a previously undiagnosed malignancy (3 patients, 4.5%), followed by eczematous eruptions (2
patients, 3.1%), submammary and axillary candidiasis (2 patients, 3.1%), bullous pemphigoid (1 patient, 1.5%),
pemphigus vulgaris (1 patient, 1.5%), urticaria (1 patient, 1.5%), and infectious endocarditis (1 patient, 1.5%).

TEAESs occurred on average at week 32.5 of treatment (see Table 2), with neoplasms diagnosed at weeks 32, 88, and 96,
respectively.

Treatment discontinuation was recorded in 6 patients (9.1%). One patient discontinued guselkumab due to secondary
loss of efficacy on both skin and joint domains. The remaining five discontinued treatment following the onset of adverse
events, including neoplasia (n=3), bullous pemphigoid (n=1), and pemphigus vulgaris (n=1).

To explore potential associations between baseline clinical characteristics and the development of specific categories
of AEs, a univariate analysis was performed (see Table S1).

Among the findings, a significantly higher baseline eosinophil count (2.15+0.72 vs 0.25+0.37; p=10.004), lympho-
cyte count (2.97+0.39 vs 1.81+£0.66; p=0.014) and ELR (0.71+0.17 vs 0.15+0.25; p=0.007) were observed in
patients who developed eczematous or urticarial reactions. Daily ARBs intake showed a statistically significant associa-
tion (100.0% vs 17.5%, p = 0.007) with the development of malignancies. Due to the low number of positive events,
a multivariate analysis was not undertaken.

Discussion

Effectiveness and Safety Comparison with Other Real-Life Studies

Several real-life studies have been reported on the effectiveness and safety of anti-IL-23 agents in the elderly,
116

15,16,18,19 yet few

of them specifically focused on guselkumab. Ruggiero et al ® investigated the efficacy of guselkumab in 20 elderly subjects
followed up for 40-44 weeks, reporting better responses compared to our observations in the short term (at week 4: 65.0% vs

3.1% patients achieving PASI90; 30.0% vs 1.5% patients achieving PASI100) but inferior responses in the medium to long

Psoriasis: Targets and Therapy 2025:15 https: 59|
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Table 3 Variables Associated with the Achievement of PASI90 and PASI100 at Week 52

PASI90 at W52

PASI100 at W52

Univariate Analysis

Multivariate Analysis®

Univariate Analysis

Multivariate Analysis®

PASI90 at W52? Yes (n=41) No (n=14) p OR (95% CI) ) Yes (n=37) No (n=18) p OR (95% Cl) p
Gender (M), n (%) 24 + 585 Il +786 0.306 22 (59.5) 13 (72.2) 0.532

Age, years + SD 70.76 + 6.73 69.14 £ 4.11 0.668 | 0.96 (0.78-1.15) 0.617 | 70.95 + 6.84 69.11 + 443 0.421 1.07 (0.94-1.27) 0.300
Aged 65-69, n (%) 19 (46.3) 8 (57.1) 0.698 18 (48.6) 9 (50.0) 1.000

Aged 70-74, n (%) 7(17.1) 2 (14.3) 1.000 7 (18.9) 2(11.1) 0.729

Aged 75+, n (%) 26 (63.4) 10 (71.4) 0.827 12 (32.4) 7 (38.9) 0.865

Baseline PASI, mean + SD 13.66 (7.79) 12.90 (5.81) 0915 | 0.90 (0.73-1.06) 0.205 | 13.10 £7.45 1422 £ 7.11 0.451 | 0.91 (0.78-1.03) 0.144
PASI90 at week 16, n (%) 21 (51.2) 0 (0.0) 0.002 | 53.21 (1.99-122,596.71) | 0.011 | 19 (51.4) 2(11.1) 0.042 | 4.15 (0.57-67.81) 0.170
PASI100 at week 16, n (%) 14 (34.1) 0 (0.0) 0.029 | 1.232 (0.02-521.18) 0.940 | 13 (35.1) I (5.6) 0.010 | 4.62 (0.24-140.13) | 0.300
Any difficult to treat area, n (%) 22 (53.7) 6 (42.9) 0.698 20 (54.1) 8 (44.4) 0.703

Scalp involvement, n (%) 17 (41.5) 4 (28.6) 0.590 15 (40.5) 6 (33.3) 0.826

Palmoplantar involvement, n (%) 4 (9.8) 4 (28.6) 0.199 4 (10.8) 4 (22.2) 0.472

Genital involvement, n (%) 5(12.2) I (7.1) 0.978 5(13.5) 1 (5.6) 0.669

Nail involvement, n (%) 8 (19.5) 5(35.7) 0.386 6 (16.2) 7 (38.9) 0.129

PsA, n (%) 9 (22.0) 5(357) 0.506 8 (21.6) 6 (33.3) 0.545

Pso family history, n (%) 17 (41.5) 2 (14.3) 0.128 17 (45.9) 2(1.1) 0.025 | 5.98 (1.36-35.81) 0.016
Bio-naive, n (%) 13 31.7) 4 (28.6) 1.000 | 1.62 (0.22—-13.41) 0.628 | 11 (29.7) 6 (33.3) 1.000 | 1.68 (0.35-9.52) 0.525
Biologic failures, mean + SD 0.83 (0.92) 1.21 (1.12) 0.221 0.89 + 0.94 1.00 £ 1.08 0.832

Disease duration, years + SD 27.34 (13.59) 24.93 (16.28) 0.493 27.00 + 13.38 26.17 £ 16.15 0.726

BMI (kg/m?), mean  SD 26.93 + 3.90 29.21 £ 450 0.113 26.95 + 4.07 28.66 + 4.17 0.179

Number of comorbidities, mean + SD 3.29 + 2.40 3.36 £ 2.87 0.784 3.14 £ 242 3.67 £2.70 0519

Fit (3 or less comorbidities), n (%) 26 (63.4) 9 (64.3) 1.000 11 (29.7) 6 (33.3) 1.000

Unfit (>3 comorbidities), n (%) 15 (36.6) 5(35.7) 1.000 13 (35.1) 7 (38.9) 1.000
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Hypertension, n (%) 32 (78.0) 11 (78.6) 1.000 29 (78.4) 14 (77.8) 1.000
Obesity, n (%) 7(17.1) 7 (50.0) 0.037 | 0.61 (0.12-3.23) 0.558 | 6 (16.2) 8 (44.4) 0.054 | 0.54 (0.11-2.67) 0.435
Diabetes, n (%) 10 (24.4) 4 (28.6) 1.000 9 (24.3) 5(27.8) 1.000
Chronic Kidney Disease, n (%) 8 (19.5) 3(21.4) 1.000 8 (21.6) 3 (l16.7) 0.943
Hyperuricemia, n (%) 9 (22.0) 2 (143) 0816 9 (243) 2 (11.1) 0.429
Any heart disorder, n (%)* 11 (26.8) 4 (28.6) 1.000 9 (243) 6 (33.3) 0.703
Hypercholesterolemia, n (%) 10 (24.4) 3(21.4) 1.000 10 (27.0) 3 (l67) 0.610
Any thyroid disorder, n (%)** 7(17.1) 2 (14.3) 1.000 5 (13.5) 4 (22.2) 0.667
Any psychiatric disorder, n (%)*** 4 (9.8) I (7.1) 1.000 3(8.1) 2(11.1) 1.000
Any liver disease, n (%) 5(122) 2 (14.3) 1.000 381 4 (22.2) 0.297
Any respiratory disorder, n (%) 2 (49) I (7.1) 1.000 I (2.7) 2 (11.1) 0512
Any hematological disorder, n (%) 3(7.3) 2 (14.3) 0.807 254 3(l67) 0.388
Atopic diathesis, n (%) 3(73) 0 (0.0 0.719 3 (8.1) 0 (0.0 0.542
Any gastric disorder; n (%) 2 (49) I (7.1) 1.000 1 (2.7) 2 (I1.1) 0.512
Benign Prostate Hyperplasia, n (%) 2 (4.9) 2 (143) 0.566 2 (5.4) 2 (11.1) 0.833
Number of therapies, mean + SD 3.27 £2.59 243 £ 2.14 0.328 3.03 (2.52) 3.11 (2.49) 0.785
3 or less therapies, n (%) 29 (70.7) 8 (57.1) 0.545 26 (70.3) 11 (61.1) 0.709
More than 3 therapies, n (%) 12 (29.3) 6 (42.9) 0.545 11 (29.7) 7 (38.9) 0.709
Low-dose aspirin, n (%) 15 (36.6) 1 (7.1) 0.080 | 6.89 (0.84—142.65) 0.074 | 14 (37.8) 2 (11.1) 0.083 | 4.88 (1.01-33.13) | 0.048
Statins, n (%) 13 (31.7) 2 (143) 0.360 12 (32.4) 3 (l16.7) 0.363
Levothyroxine, n (%) 5(122) 3(214) 0.684 5(13.5) 3 (l6.7) 1.000
Calcium-channel blockers, n (%) 4 (9.8) 3(21.4) 0.505 4 (10.8) 3 (16.7) 0.857
Insulin therapy, n (%) 2 (4.9) I (7.1) 1.000 2 (54) I (5.6) 1.000
Beta blockers, n (%) 19 (46.3) 2 (143) 0.070 | 5.86 (1.03-63.78) 0.047 | 17 (45.9) 4(22.2) 0.160
ACE inhibitors, n (%) 10 (24.4) 2 (143) 0.678 7 (18.9) 5(27.8) 0.690

(Continued)
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Table 3 (Continued).

PASI90 at W52 PASI100 at W52
Univariate Analysis Multivariate Analysis® Univariate Analysis Multivariate Analysis®
ARBs, n (%) 8 (19.5) 4 (28.6) 0.738 8 (21.6) 4 (22.2) 1.000
Metformin, n (%) 5(12.2) 1 (7.1) 0.978 4 (10.8) 2 (11.1) 1.000
Diuretics, n (%) 8 (19.5) 4 (28.6) 0.738 6 (16.2) 6 (33.3) 0.274
Allopurinol, n (%) 6 (14.6) 2 (14.3) 1.000 5 (13.5) 3(16.7) 1.000
PPIs, n (%) 7(17.1) 2 (14.3) 1.000 5 (13.5) 4 (22.2) 0.667
Alpha blockers, n (%) 2 (49) 2 (14.3) 0.566 1 (2.7) 3(16.7) 0.188
Red Blood Cells x 10%/mcL, mean + SD | 4.53  0.61 4.60 £ 0.55 0.493 455+ 0.63 453 +0.52 0.979
Hemoglobin (g/dL), mean * SD 1437 + 1.80 14.66 + 1.62 0.575 1458 + 1.75 14.16 £ 1.75 0.374
Platelets x10*/mcL, mean % SD 24246 + 55.00 | 218.57 + 60.32 | 0.195 243.78 + 56.54 | 221.17 £ 55.82 | 0.200
Neutrophils x10*/mcL, mean + SD 437 £ 1.74 4.15 £ 1.21 0.847 437 £ 1.82 421 £ 1.10 0.943
Lymphocytes x10%*/mcL, mean + SD 1.93 £ 0.72 1.76 = 0.65 0.475 1.97 £ 0.73 1.72 £ 0.62 0.262
Monocytes x10*/mcL, mean  SD 0.61 £0.21 0.52 £ 0.20 0.199 0.62 + 0.22 0.53 £ 0.18 0.159
Eosinophils x10*/mcL, mean * SD 0.33 £ 0.54 0.29 + 0.42 0.977 0.29 + 0.46) 0.38 £ 0.6l 0.795
Basophils x10*/mcL, mean % SD 0.05 £ 0.05 0.05 + 0.02 0.638 0.05 + 0.05 0.05 £ 0.02 0.387
Creatinine (mg/dL) + SD 0.95 £ 0.35 0.98 + 0.25 0417 0.97 £ 0.36 0.95 £ 0.23 0.713
ELR, mean + SD 0.16 £ 0.27 0.20 £ 0.33 0.824 0.13£0.16 0.26 £ 0.43 0.478
NLR, mean + SD 251 £ 1.23 279 £ 191 0.961 244 £ 1.17 2.88 + 1.83 0.622
PLR, mean * SD 144.28 + 69.42 | 136.76 + 54.02 | 0.938 14248 £ 70.20 | 142.12 £ 56.29 | 0.680
GGT (U/L), mean * SD 30.52 £ 22.50 | 2879 * 15.95 0.820 29.69 + 22.24 30.83 + 1842 | 0.569
AST (U/L), mean * SD 23.85 + 9.75 20.86 + 4.77 0.373 24.32 + 9.89 20.56 + 5.44 0.305
ALT (U/L), mean + SD 2193 £ 11.03 19.71 £ 7.64 0.764 22.38 + 11.46 19.28 + 6.99 0.512
Glucose (mg/dL), mean + SD 10551 +40.51 | 104.71 +21.74 | 0.370 103.00 + 35.09 | 109.22 + 38.03 | 0.424

Notes: P values in bold indicate statistical significance (p < 0.05). * = including ischemic heart disease, atrial fibrillation, atrial flutter, heart failure; **= including Hashimoto hypothyroidism and multinodular goiter; *** = including bipolar
disorder;, ADHD, anxious-depressive syndrome. ACIinicaIIy relevant variables (Age, Baseline PASI, Bio-naive status and BMI) and variables with p<0.10 in the univariate analysis were included in the multivariate Firth regression. The
variable “BMI” was then removed from the initial multivariate model due to high collinearity (Variance Inflation Factor > 5). Regarding the two variables describing PASI outcomes at week 16, in this multivariable model only PASI90 at
week |6 retained statistical significance. However, in a sensitivity model excluding PASI90 at week 16, PASI100 at week |6 became significantly associated with PASI90 response at week 52 (OR = 20.48; 95% CI 1.84-3788.46; p = 0.008).
Model performance: Likelihood ratio test=23.7346 on 8 df, p=0.002538672, n=55; Wald test = 14.4648 on 8 df, p = 0.07042652. ®Clinically relevant variables (Age, Baseline PASI, Bio-naive status and BMI) and variables with p<0.10 in the
univariate analysis were included in the multivariate Firth regression. The variable “BMI” was then removed from the initial multivariate model due to high collinearity (Variance Inflation Factor > 5). Regarding the two variables describing
PASI outcomes at week |6, in this multivariable model neither “PASI90 at week |6 nor PASI100 at week |6” retained statistical significance. However, in a sensitivity model where the two variables were mutually excluded, both “PASI90
at week 16” (OR 10.90; 95% CI 1.83-153.13; p = 0.006) and “PASI100 at week 16” (OR 11.04; 95% CI 1.51-245.34; p= 0.014) became significantly associated with PASI100 response at week 52. Model performance: Likelihood ratio
test=23.38084 on 8 df, p=0.002908206, n=55, Wald test = 16.6277| on 8 df, p = 0.03422783.

Abbreviations: OR, Odds Ratio; Cl, Confidence Interval; PsA, Psoriatic Arthritis; BMI, Body Mass Index; GERD, Gastro Esophageal Reflux Disease; SD, Standard Deviation; ACE, Angiotensin Converting Enzyme; ARB, Angiotensin-
Receptor Blocker; PPIs, Proton Pump Inhibitors; ELR, Eosinophil-to-Lymphocyte Ratio; NLR, Neutrophil-to-Lymphocyte Ratio; PLR, Platelet-to-Lymphocyte Ratio; GGT, Gamma-glutamyl Transpherase; AST, Aspartate Transaminase; ALT,
Alanine Transaminase.
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Table 4 Clinically Significant Treatment Emergent Adverse Events Observed During the Treatment Period and Causes of
Discontinuation

TEAEs, n (%): | TEAEs per 100 Patients/Year | Week of Onset, Mean % SD:
Total 11 (16.7%) 1.9 325 £393
New onset neoplasia, n (%) 3 (4.5%) 32 72.0 + 349
Pancreas cancer 1 (1.5%) 88
Prostate cancer 1 (1.5%) 96
Adenoid cystic carcinoma of the palate | | (1.5%) 32
Eczema, n (%) 2 (3.1%) 22 30+ 14
Candidiasis, n (%) 2 (3.1%) 22 285 %332
Submammary 1 (1.5%) 5
Axillary 1 (1.5%) 52
Pemphigus, n (%) 1 (1.5%) 1.1 2
Urticaria, n (%) I (1.5%) 1.1 5
Bullous pemphigoid, n (%) I (1.5%) 1.1 2
Endocarditis, n (%) 1 (1.5%) 1.1 3
Discontinuations
Total, n (%) 6 (9.1%)
Adverse Events, n (%) 5 (7.6%)
Secondary inefficacy, n (%) I (1.5%)

Abbreviations: TEAEs, Treatment Emergent Adverse Events; SD, Standard Deviation.

term (75.0% and 55.0% patients respectively reaching PASI90 and PASI100 at week 40—44 vs and 83.9% and 71.0% patients
respectively reaching PASI90 and PASI100 at week 36 in our study). The differences in baseline PASI (17.1 £5.1 vs 12.9 +
7.1) and rate of bio-naive patients (10.0% vs 33.3%) might partially explain the observed differences in treatment outcomes,
especially in the medium to long term. In the same study a higher rate of patients experienced an adverse event (25.0% in
44 weeks vs 16.7% in 104 weeks), although no serious AEs were reported.

The effectiveness and safety of tildrakizumab in the elderly was investigated in the ESTER study,'® involving 49
patients with a mean age of 73.1 £+ 6.0 followed up for 28 weeks. During the study, better responses were observed in the
short term compared to our observations (at week 4: PASI100 observed in 6.4% vs 1.5%) while results were comparable
in the medium term (PASI100 observed in 47.5% at week 28 vs 50.0% at week 24). No severe AE was reported by the
authors, however no comparison with our observations can be made due to the significantly different study durations (28
vs 104 weeks). Fiorillo et al'” conducted a retrospective study on 205 elderly patients receiving IL-17 and IL-23
inhibitors, of which 35 were treated with guselkumab, 87 with risankizumab and 9 with tildrakizumab. While no sub-
analysis on different biologics or biologic classes was reported, no severe AE was observed during the 104 weeks follow
up, confirming the safety of these drugs in older patients. The reported efficacy outcomes were comparable, with 34.6%,
59.5% and 57.3% (vs 25.0%, 65.5% and 61.5% in our study) achieving PASI100 at weeks 16, 52 and 104, respectively.

Beyond IL-23 inhibitors, several studies have assessed the effectiveness and safety of IL-17 inhibitors in elderly

patients with psoriasis. Phan et al*°

conducted a retrospective multicenter study on 114 patients aged 65 years and older,
treated with secukinumab, ixekizumab, or brodalumab, reporting that 70% of the total participants achieved Physician
Global Assessment (PGA) score of 0/1 between 3 and 6 months after initiation of treatment, while 28.9% of patients
discontinued the anti-IL-17 therapy either due to psoriasis relapses (41.2%), primary failures (32.4%) and AEs (20.6%),
showing higher discontinuation and AEs rates than what we observed with guselkumab in the same subpopulation.
The efficacy and safety of secukinumab alone in the elderly were investigated in a post-hoc analysis of the

SUPREME Study,'' involving 36 patients aged 65 years or above. Of these, 69.4% and 44.4% respectively reached
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PASI90 and PASI100 at week 16 (compared to 39.1% and 25.0% observed in our study in the same time point),
confirming the well-known faster short-term action of anti-IL-17 agents,”' while 66.7% reached PASI90 at week 24
(similarly to what we observed in the same point, with 64.1% reaching the same outcome). Regarding safety, 47.2% of
patients in the aforementioned study developed a TEAE, however only 8.33% discontinued treatment for this reason.

Regarding bimekizumab, a multicenter Italian real-world study by Orsini et al'* analyzed its performance in elderly patients.
In their cohort of 98 patients, PASI90 and PASI100 were respectively achieved by 72.4% and 53.1% at week 16, and mean
improvement scores were maintained at week 36. AEs were reported by 5.1% of patients, but none lead to discontinuation.

A retrospective multicenter real-world study on a cohort of 69 patients treated with brodalumab'* found improve-
ments comparable to the other studies investigating the efficacy of IL-17-inhibitors in the elderly, with 69.1% and 55.9%
respectively reaching PASI90 and PASI100 at week 16 with further improvements to 86.4% and 75.8% at week 52. It
must be noted however that the cohort in the aforementioned study had a lower BMI than those in our experience (26.9 +
4.4 vs 28.0 £ 5.1), a lower prevalence of obesity (15.9% vs 28.3%) and a higher rate of bio-naive patients (40.6% vs
33.3%), clinical features with proven impact on treatment outcomes.”> Treatment was discontinued in 8.7% of patients,
mainly due to adverse events.

Finally, Sobotkova et al** compared the overall effectiveness and safety of different biologic classes in elderly versus
younger patients, finding no significant difference in PASI90 and PASI100 outcomes over 52 weeks, and similar safety
outcomes in the two groups. However, no comparison between biologic classes was performed, limiting the possibility to
assess any efficacy and safety difference between elderly and younger patients among anti-IL-17 and anti-IL-23 agents.

Features Influencing Treatment Response

We explored whether baseline demographic, clinical and laboratory characteristics could influence the probability of
achieving PASI90 and PASI100 responses at weeks 16 and 52 during guselkumab treatment. In the short term, univariate
analyses identified age over 75 years, lower BMI, higher baseline PASI, reduced baseline lymphocyte and eosinophil counts,
lower ELR and higher PLR as significantly associated with PASI90 response. PASI100 response was similarly linked to
lower lymphocytes, eosinophils, ELR, and higher PLR. Multivariate Firth regression confirmed higher baseline PASI, as the
only independent predictor of both outcomes, while lower ELR emerged as an independent predictor of PASI100.

In the long term, patients who reached PASI90 or PASI100 at week 52 were more likely to have a positive family
history of psoriasis, be non-obese, and to have already achieved PASI90 or PASI100 at week 16. Interestingly, they were
also more frequently treated with beta-blockers, although not significantly. In multivariate analysis, the chronic intake of
beta-blockers and having reached PASI90 at week 16 emerged as independent predictors of PASI90 long term response,
while a positive psoriasis family history and the daily intake of low-dose aspirin emerged as independent predictors of
PASI100 long term response. The latter also showed a tendency towards association with PASI90 response, although not
reaching statistical significance.

The association between baseline PASI score and treatment response has been explored in multiple studies. While
some have reported that achieving PASI100 (complete clearance) is more likely in patients with lower baseline PASI
scores,”” others have found that higher baseline PASI values are associated with increased rates of PASI75 and PASI90
responses.”**> These contrasting findings highlight the limitations of relative PASI reduction as an efficacy metric—
particularly in patients with low baseline disease severity—since a substantial relative improvement may not correspond
to complete skin clearance.”® Our results should therefore be interpreted with caution, especially in light of this
methodological consideration.

Weissman et al*’ investigated the association of hematological ratios with psoriasis in a nationwide cohort study. Among
the reported findings, patients with severe psoriasis presented with higher eosinophils, lower lymphocytes and consequently
higher ELR, however its relationship with treatment responses was not the object of the study. Some works have suggested
that eosinophils are capable of producing IL-23, IL-17 and other inflammatory factors that activate and recruit neutrophils,
thus contributing to the pathogenesis of psoriasis.”**’ Other works have shown a correlation between severe psoriasis and
lower peripheral blood lymphocytes counts,”® further contributing to increase ELR in patients with more severe psoriasis,
thus strengthening the hypothesis of ELR as a possible marker of psoriasis severity. The association of a higher ELR with
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worse treatment responses in the short- but not in the long-term further consolidates this hypothesis, as patients with more
severe psoriasis might require more time to experience a marked reduction in systemic inflammation.

PLR has been investigated as a possible marker of systemic inflammation in plentiful studies.*’ While the association
with psoriasis emerged clearly, its correlation with psoriasis severity is still debated, and it has been demonstrated only in
a few studies.”’ Its potential role as a predictor of treatment response, however, has been rarely explored, and no

1.32 Furthermore, the association we found in the univariate

significant correlation was found in the study by Kearney et a
analysis was not confirmed after adjusting for the variables considered in the multivariate analysis.

Age emerged as a negative predictor of PASI100 response at week 28 in the GUIDE study>* and at week 20 in a large Italian
multicenter retrospective study.*> While these findings contrast with our results, it is worth noting that in the GUIDE study, the
difference in the prevalence of super responders versus non—super responders among patients aged over 65 years was more
pronounced in the subgroup with psoriasis duration <2 years (2.6% vs 10.0%) than in those with longer disease duration (4.8% vs
7.7%). This observation suggests that age may have a greater impact in patients with shorter disease duration and a less
considerable influence in those with longer disease duration (as the patients in our study). Notably, in both the Italian multicenter
study and in our analysis, age was not retained as an independent predictor of PASI100 response in the multivariate model.
Therefore, the true influence of age on the likelihood of achieving complete clearance either in the short or in the long term
remains uncertain and should be interpreted with caution.

Obesity and higher BMI have consistently emerged as predictors of reduced treatment response across multiple
studies.”***>° From an immunological standpoint, this association may be explained by the observation that obese
individuals exhibit elevated levels of IL-23,>"® largely due to increased production by subcutaneous adipocytes in
response to insulin stimulation.” Insulin levels tend to be higher in obese patients, particularly those with metabolic
syndrome or insulin resistance.*”

Regarding the association between a family history (FH) of psoriasis and PASI90 and PASI100 responses, our
findings are consistent with existing literature. FH has been associated with better short-term treatment outcomes,*® fewer
biologic switches,*' and longer drug survival.** These observations may reflect underlying differences in the inflamma-
tory burden between patients with and without a family history of psoriasis.

Explaining the association between short-term PASI90 responses and chronic beta-blocker use is more challenging.
Several studies have reported a link between beta-blockers and both de novo psoriasis and psoriasis flares,** and a recent
meta-analysis confirmed an increased incidence of psoriasis among beta-blocker users.** While the underlying mechan-
isms remain incompletely understood, one study demonstrated that propranolol can enhance IL-23 secretion by mono-
cyte-derived Langerhans cells and promote Th17 differentiation from naive CD4+ T cells.*’

We speculate that psoriasis in beta-blocker users may be more dependent on IL-23—driven pathways. Consequently,
targeting IL-23 in this subgroup might result in a more pronounced therapeutic response compared to patients with less
IL-23-centric inflammation.

The relationship between Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) and psoriasis has been investigated in
several studies.*® Among these, Wu et al found no association between regular aspirin use and the risk of developing
psoriasis in a large cohort.’ Interestingly, psoriasis patients appear to exhibit increased platelet COX-/ mRNA expres-
sion, which correlates with both PASI scores and circulating IL-17A levels.*® These findings suggest that platelets may
contribute to psoriatic inflammation, and that aspirin could exert anti-inflammatory effects by directly targeting this
component of the inflammatory cascade.

Features Influencing Safety
The association between the onset of paradoxical eczemas and acute urticaria with elevated peripheral eosinophil counts and
higher ELR is not unexpected, as both markers are correlated with atopic dermatitis,* a known risk factor for paradoxical eczema
during biologic therapy.>® Moreover, both conditions share a predominant Th2 immune signature.”"

The only variable associated with the new diagnosis of a previously undetected neoplasm in our cohort was the
chronic use of angiotensin receptor blockers (ARBs). While a large population-based study found no significant
association between ARB use and cancer incidence,’ a separate multicenter retrospective study suggested a potential
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protective effect of this antihypertensive class.” Given these conflicting findings, our results should be interpreted with
caution, particularly in light of the low number of events, which precluded multivariate analysis.
Furthermore, although the frequency of new cancer diagnoses in our study population might initially appear alarming,

54,55

our results do not markedly differ from the reported incidence of malignancies in older adults, particularly

considering that patients with moderate-to-severe psoriasis have an increased relative risk of developing cancer.>®

Clinical Implications for the Practicing Physician

As elderly and frail patients are rarely included in clinical trials, information about the safety of psoriasis biological
treatments in this special population mainly derives from real world experiences. In our study, guselkumab demonstrated
a good safety profile and effectiveness, supporting its use as a valid therapeutic option in older adults.

Because elderly patients are often affected by multimorbidity and chronic polypharmacy, a thorough assessment of
concomitant medications is essential before initiating biologic therapy. In our study, chronic use of beta-blockers and
low-dose aspirin emerged as independent predictors of long-term effectiveness at week 52. Clinicians should be aware
that patients taking these drugs might achieve better sustained responses and be more likely to reach complete or near-
complete psoriasis clearance under guselkumab treatment.

Conversely, obese patients may show a less pronounced clinical response to guselkumab, and other biologics classes
(eg IL-17-inhibitors) might represent effective options in this subgroup. However, due to its favorable safety profile,
guselkumab might be preferred in clinically complex patients regardless of their BMI. In this last case, weight loss might
be further encouraged in obese patients as an intervention favoring treatment effectiveness and thus improving quality of
life, especially in patients with a high baseline Dermatology Life Quality Index (DLQI).

Finally, a positive family history of psoriasis should be noted during clinical assessment, as these patients may
experience greater benefits from guselkumab therapy.

These practical considerations may help dermatologists tailor therapeutic decisions for elderly patients with psoriasis,
although the findings should be interpreted with caution given the retrospective design and limited sample size of the study.

Limitations

The main limitations of the present study are inherent to its retrospective nature and the relatively small sample size,
which may have limited the statistical power to detect additional predictors of treatment response. Moreover, the
presence of some missing data could have affected the completeness of the longitudinal analyses. Furthermore, while
the majority of the included patients were of Caucasian background, no information on racial or ethnic background was
collected or considered in our analysis, thereby limiting the generalizability of our results. Finally, no statistical analysis
was conducted regarding longer-term outcomes (ie, predictors of response maintenance at week 104) due to the low
number of patients with adequate follow-up.

Conclusions
Our study confirms the effectiveness and safety profile of guselkumab in older adults with psoriasis in a real-world
setting. Short term achievement of PASI90 and PASI100 was positively influenced by higher baseline PASI scores and
higher ELR, while long-term PASI90 and PASI100 responses were positively associated with the daily intake of beta-
blockers and low-dose aspirin, a positive family history of psoriasis and having achieved PASI100 at week 16.
Collectively, this real-world study confirms that guselkumab, is highly effective and safe in elderly patients with
psoriasis, supporting the use of this biologic agent in this population. Future prospective studies on larger cohorts are
warranted to confirm and further elucidate these findings.
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