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Background: Tildrakizumab, an anti-IL-23, showed promising efficacy and safety profiles in two randomized clinical-trials
(reSURFACE-1 and reSURFACE-2), comparing tildrakizumab superiority to placebo and etanercept. Due to its recent availability
in clinical-practice, real-life data are still limited.

Obijective: To assess the efficacy and safety of tildrakizumab in a real-world-practice in patients suffering from moderate-to-severe
psoriasis.

Methods: A 52-week observational retrospective study enrolled patients suffering from moderate-to-severe plaque-psoriasis, starting
tildrakizumab treatment.

Results: A total of 42 patients were included in the study. Mean PASI showed a significant reduction at each follow-up (p<0.001),
reducing from 13.5+5.9 at baseline, 2.8+3.8 at week-28, resulting stable up to week-52. High rates of patients reached both PASI90
and PASI100 responses at both week 16 (PASI90: 52.4%, PASI100: 33.3%) and week 28 (PASI90: 76.1%, PASI100: 61.9%),
maintaining these up to week 52 (PASI90: 73.8%, PASI100: 59.5%). The impact of treatment on patient’s quality of life has been
evaluated with DLQI, which showed a significant reduction during follow-ups.

Conclusion: Our data confirm tildrakizumab as an effective and generally safe treatment for the management of moderate-to-severe
psoriasis, with high rates of both PASI90 and PASI100 responses, and very few reported adverse events, up to 52 weeks of follow-up.
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Introduction

Psoriasis is a chronic inflammatory skin disease with a genetic background and autoimmune pathogenic traits, affecting 1-3%
of the global population' Even if the exact pathogenesis of psoriasis is still not fully understood, recent major research
advantages lead to the development of biologic drugs targeting specific cytokines’ pathway which were found hyperactivated
in psoriatic skin lesions.” Biologic drugs deeply changed the approach to moderate-to-severe forms of psoriasis, showing
promising results in terms of both safety and efficacy profiles.* Among available biological therapies, anti-interleukin (IL)-23s
(guselkumab, risankizumab and tildrakizumab) represent the latest class of biologics approved for the treatment of moderate-
to-severe psoriasis. Several clinical trials evaluated the efficacy and safety of Ant-IL-23s, showing high response rates linked
with an excellent safety profile.”” However, real-life data, showing their efficacy and safety profiles in daily dermatological
practice, hence, in patients typically excluded by the rigid criteria of the clinical trials, such as patients suffering from several
comorbidities, or other forms than plaque psoriasis (erythrodermic psoriasis), are mostly available for guselkumab and
risankizumab, due to the later availability of tildrakizumab in clinical practice.'®° Tildrakizumab is a high affinity humanized
immunoglobulin (Ig) G1 x antibody specifically targeting the p19 subunit of IL-23 without binding to IL-12 and the p40
subunit of IL-23.%" Its efficacy and safety have been evaluated in two randomized CT (reSURFACE 1 and reSURFACE 2),
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which showed tildrakizumab superiority to placebo and etanercept.”> However, tildrakizumab real-life data in literature are
still limited'** Herein, we report the results of a 52-week observational retrospective study evaluating tildrakizumab efficacy
and safety profiles in psoriatic patients in a real-life setting.

Methods

Study Design

A single-centre observational retrospective study was performed enrolling moderate-to-severe psoriatic patients treated with
tildrakizumab, attending the Psoriasis Care Center of Dermatology at the University Federico II of Naples, between November-
2019 to November 2022. Inclusion criteria were: (a) moderate-to-severe plaque psoriasis diagnosis since at least 1 year; (b) wash-
out period of at least 2 weeks from topical and 4 weeks from systemic or UV treatment; (¢) patients starting tildrakizumab, and for
which data are available at least since week 52 of follow-up.

All enrolled patients were treated with the standard dose of tildrakizumab 100 mg. (1 subcutaneous injection at weeks 0 and 4,
and then every 12 weeks). The aim of this study was to assess the efficacy and safety of tildrakizumab in a real-world setting.

At baseline, the following data were collected for each patient: i) personal and demographic data; ii) psoriasis duration and
presence of psoriatic arthritis (PsA); iii) comorbidities; iv) previous treatments for psoriasis; v) psoriasis severity through Body
Surface Area (BSA) and Psoriasis Activity Severity Index (PASI), and Dermatology Life Quality Index (DLQI) scores. PASI,
BSA, DLQI routine blood tests (blood count with formula, transaminases, creatinine, azotemia, glycaemia, erythrocyte
sedimentation rate, C reactive protein, total cholesterol and triglycerides levels, protein electrophoresis), and adverse events
(AEs), were assessed at each follow-up visit (weeks 16, 28, and 52). The efficacy of tildrakizumab treatment was evaluated at
week 12, 28, and 52 in terms of mean percentage change from baseline and percentage of patients with a PASI reduction >75%
(PASI 75), >290% (PASI 90) and 100% (PASI 100). Primary and secondary inefficacy were documented during follow-ups.
Primary inefficacy was considered as the lack of PASI 75 response after 16 weeks of treatment, while secondary inefficacy was
recorded when PASI 75 response was lost during follow-ups after week 16. Data about treatment efficacy were evaluated 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 [last observation carried forward (LOCF) method].

At each follow-up visit, the safety was assessed recording treatment-emergent AEs, physical examinations, and routine
laboratory monitoring (blood count with formula, transaminases, creatinine, azotaemia, glycaemia, erythrocyte sedimentation
rate, C reactive protein, total cholesterol and triglycerides levels, protein electrophoresis). The occurrence of AEs was collected at
each follow-up visit (weeks 16, 28 and 52).

The present study was conducted in the respect of the Declaration of Helsinki. The approval from the local institutional review
board (University of Naples Federico II) was exempted because the protocol of the study did not deviate from the standard routine
clinical practice. All patients included in the study signed a written informed consent form during routine clinical practice visits.

Statistical Analysis

Demographic and clinical variables were analysed through descriptive statistics. Data were presented as number and proportion of
patients for categorical variables and as mean + standard deviation in case of continuous ones. Student’s #-test and Chi-square test
were used to assess the statistical significance of the quantitative and qualitative characteristics differences of the cohort of patients
treated with tildrakizumab at different follow-up visits. A p-value of <0.05 was considered as statistically significant. The last
observation carried forward (LOCF) method was used at each time point, where, if a person drops out of the study, then his or her
last observed score on the dependent variable is used for all subsequent. All statistical analyses were performed using GraphPad-
Prism 4.0 (GraphPad Software Inc., La Jolla, CA, USA).

Results

A total of 42 patients were enrolled in the study. The study population included 24 males (57.1%) and 18 females (42.9%), with
amean age 0of 49.549.2 years. All patients were affected by a moderate-to-severe form of plaque psoriasis, with a mean duration of
14.4+8.6 years. Psoriatic arthritis (PsA) was reported in 21.4% (n=9), with a mean duration of 3.9+4.2 years. The most frequently
reported comorbidity were hypertension (45.2%, n=19) and dyslipidaemia (28.6%, n=12), followed by type 2 diabetes mellitus
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(16.6%, n=7), cardiopathy (14.2%, n=6), and depression (11.9%, n=5). All patients had previously been treated with at least one
systemic conventional treatment (including methotrexate, cyclosporin, acitretin, and narrow band UVB phototherapy). As regard
previous exposure to biologics, 45.2% (n=19) were bio-naive, while 54.8% (n=23) have been previously treated with at least one
biologic drug. Demographic, anamnestic, and clinical data were resumed in Table 1.

Regarding psoriasis severity, at baseline, mean PASI score was 13.5+5.9, which reduced to 5.4+4.2 at week 16
(p<0.001), 2.8.1+3.8 at week 28 (p<0.01), and up to 2.9+4.2 at week 52 (p<0.01). A similar trend was found for BSA,
which reduced from 19.6+£10.4 at baseline, to 10.4+6.3 at week 16 (p<0.001), 4.7 + 4.9 at week 28 (p<0.01), and up to
4.9 £ 4.2 at week 52 (p<0.01). All these changes from baseline resulted statistically significant (p<<0.001). (Table 2)
A high rate of patients reached both PASI90 and PASI100 responses at both week 16 (PASI90: 52.4%, PASI100: 33.3%)
and week 28 (PASI90: 76.1%, PASI100: 61.9%), maintaining these up to week 52 (PASI90: 73.8%, PASI100: 59.5%).
(Table 2, Figure 1) Only 11.9% (n=5) discontinued the treatment: 2 of them due to treatment primary inefficacy; 3 of
them for loss of response during follow-up (1 at week 28, and 2 at week 52). Hence, a total of 37 patients fully completed
the 52 weeks of follow-up.

Table | Characteristics of the Study Population

Number of Patients 42
Sex:

Male 57.1% (n=24)
Female 42.9% (n=18)
Mean Age (years) 49.5£9.2
Mean duration of Psoriasis (years) 14.4+8.6
Psoriatic arthritis 21.4% (n=9)
Mean duration (years) 3.9+4.2
Comorbidities:

Hypertension 45.2% (n=19)
Dyslipidaemia 28.6% (n=12)
Diabetes 16.6% (n=7)
Cardiopathy 14.2% (n=6)
Depression 11.9% (n=5)
Thyroiditis 9.5% (n=4)
Glaucoma 4.7% (n=2)
BPH 4.7% (n=2)
Previous conventional systemic treatments:

Methotrexate 64.3% (n=27)
Cyclosporine 40.5% (n=17)
Acitretin 42.3% (n=15)
Nb-UVB Phototherapy 16.6% (n=7)
Bio-naive patients 45.2% (n=19)

Previous biologic treatments

Anti- TNF
Adalimumab 30.9% (n=13)
Etanercept 7.1% (n=3)
Infliximab 2.4% (n=1)
Certolizumab 4.7% (n=2)
Golimumab 7.1% (n=3)
(Continued)
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Table | (Continued).

Number of Patients 42
Anti- IL-12/23

Ustekinumab 11.9% (n=5)
Anti-IL-17

Ixekizumab 9.5% (n=4)
Secukinumab 7.1% (n=3)
Brodalumab 4.7% (n=2)
Anti-IL-23

Guselkumab 4.7% (n=2)
Risankizumab 2.4% (n=1)

Abbreviations: BPH, Benign prostatic hyperplasia; Nb-UVB, Narrow band UVB;
IL, interleukin; TNF, Tumor necrosis factor.

Table 2 Clinical Outcomes During Tildrakizumab Treatment

Baseline Week 16 Week 28 Week 52
Mean PASI 135+59 54+42 28+38 29 +42
Mean BSA 19.6 + 14.8 104+63 47+49 49+ 42
DLQI 184 + 85 82142 5436 58+42
PASI90 N/A 52.4% (n = 23) 76.1% (n = 32) 73.8% (n = 31)
PASI100 N/A 33.3% (n = 14) 61.9% (n = 26) 59.5% (n = 25)
Discontinuation rate N/A 4.7% (n = 2) 7.1% (n = 3) 11.9% (n = 5)
Total number of patients 42 40 39 37

Abbreviations: BSA, Body Surface Area; PASI, Psoriasis Area Severity Index.

The impact of treatment on patient’s quality of life has been evaluated with DLQI, which showed a significant
reduction during follow-ups, reducing from 18.4 + 8.5 at baseline, to 8.2 + 4.2 at week 16, to 5.4 + 3.6 at week 28, and up
to 5.8 £ 4.2 at week 52.

Mean PASI, BSA, and DLQI, and PASI90 and PASI100 response rates were resumed in Table 2.

Concerning safety profile, tildrakizumab showed to be a generally safe treatment. Most frequently reported AEs were
pharyngitis (11.9%, n=5) followed by flu-like illness (9.5%, n=4), headache (7.1%, n=3), diarrhoea (2.4%, n=1).
Furthermore, 3 patients (7.1%) referred pain at the injection site. None of these AES required treatment discontinuation.
No cases of serious AEs, candida, malignancy, cardiovascular events were reported during the study. Safety data were

resumed in Table 3.

Discussion

The increased knowledge of psoriasis pathogenesis deeply changed the management of moderate-to-severe psoriasis.
Indeed, the availability of biological drugs specifically targeting key cytokines implicated in psoriasis pathogenesis, deeply
modified the treatment of moderate-to-severe disease, particularly in patients presenting contraindications and/or an
inadequate response to conventional systemic treatments.>*?* In this scenario, the relatively recent findings of IL-23/IL-
17 axis as the primary signalling pathway behind psoriatic skin changes, led to the development of new biologic drugs
targeting these cytokines: anti IL-23.%° Tildrakizumab, a humanized antibody specifically targeting the p19 subunit of IL-23,
represents the latest anti-IL-23 available in clinical practice on the Italian market.' It received on March 20, 2018 the FDA
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Figure | Rates of PASI90 and PASII00 responses achieved during tildrakizumab treatment.

approval for the treatment of adults with moderate-to-severe plaque psoriasis who are candidates for systemic therapy.?’
Tildrakizumab short and long term efficacy has been showed in two randomized placebo controlled studies: reSURFACE1
and reSURFACE2.%*® In the reSURFACE studies, tildrakizumab was compared with placebo and etanercept, showing
promising results in both comparisons.**® Particularly, a significantly higher proportion of patients in the tildrakizumab
groups than in the placebo groups achieved PASI 75, PASI 90, and PASI 100 responses at week 12 in both studies
(p<0-0001). In reSURFACE 2, a significantly higher proportion of patients in the tildrakizumab group than in the etanercept
group achieved PASI 75 (p<0-0001) at week 12.>® Furthermore, also PASI90 and PASI100 responses in tildrakizumab
treatment groups resulted significantly higher than etanercept, at both week 12 [tildrakizumab PASI90: 39% (n=119),
PASI100: 12% (n=38) vs etanercept PASI90: 31% (n=85), PASI100 5% (n=15)] (p<0.0001), and week 28 [tildrakizumab
PASI90: 56% (n=161), PASI100: 23% (n=66) vs etanercept PASI90: 21% (n=67), PASI100 11% (n=31)] (p<0.0001).>*2*
A post hoc analysis of reSURFACE trials, reported data of 5 years of follow-up, focusing on psoriatic patients with
metabolic syndrome treated with tildrakizumab. Interestingly, no significant differences were reported in terms of PASI
response rates, and adverse events up to week 244 between patients with and without metabolic syndrome, confirming
tildrakizumab efficacy and favorable safety profile even in long-term follow-up also in patients with metabolic syndrome.>’
ReSURFACE studies also showed tildrakizumab as a safe treatment in moderate-to-severe psoriasis.”**® Indeed, tildraki-
zumab, at both 100 and 200 mg dosages, did not raise any safety issues in both reSSURFACE trials, resulting comparable to

Table 3 Reported Adverse Events During
Tildrakizumab Treatment Up to 52 Weeks Follow-

Up

Adverse Events

Pharyngitis 11.9% (n=5)
Flu-like illness 9.5% (n = 4)
Headache 7.1% (n = 3)
Diarrhoea 2.4% (n=1)
Injection site reaction (pain) 7.1% (n = 3)
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placebo in terms of reported AEs.*' Most reported AEs were nasopharyngitis (3.1%) and headache (1.3%) followed by
injection site reaction (pain) in (1.4%), while reported malignancies consisted mostly of non-melanoma skin cancer, without
any cases of melanoma skin cancer reported. Hence, reSURFACE trials showed tildrakizumab as an efficacy and generally
safe option for the treatment of moderate-to-severe psoriasis.>’ Data from real-life studies evaluating tildrakizumab
treatment in daily dermatological practice, are still limited if compared to those available for other anti-IL-23s** In
a previous study, we analysed and compared guselkumab, risankizumab, and tildrakizumab safety and efficacy in real-
world-practice in elderly patients." The study included 6 patients treated with tildrakizumab. Even in these fragile and
complex class of patients, tildrakizumab was found to be a safe and effective treatment option, showing high rates of
PASI90 and PASI100 responses at week 28 (PASI90: 50%; PASI100: 33.3%)." Among other available real-life data,
Burlando M. et al*? reported tildrakizumab efficacy and safety in 25 patients suffering from moderate-to-severe psoriasis.*>
The authors confirmed the promising results of the clinical trials, showing even higher rates of PASI90 and PASI100
responses than resurface trials, at both week 12 (PASI90 and (71%) PASI100: 67%) and week 28 (PASI90: 91%, PASI100:
87%).* Furthermore, in this study no AEs were reported, and no patients discontinued the treatment.”* Another recently
published prospective study evaluated tildrakizumab efficacy in real-life settings in 150 patients®® Interestingly, these
patients strongly differed from patients included in reSURFACE studies, for both clinical and demographic data. Indeed, the
baseline PASI reported by authors was of 8.6 = 4.2 in comparison to the PASI of the reSURFACE studies that was
significantly 20.5 + 7.63. This was due to the absence of a washout periods in the study.** The authors reported a rapid
decrease of mean PASI, with a huge improvement of DLQI, showing results in line with reSURFACE studies.*® Another
recent study by Narcisi A. et al*' retrospectively evaluated and compared the efficacy anti-IL23 drugs and IL17 or ILI7RA
inhibitors in a real-life population with scalp psoriasis.”’ Interestingly, although responders’ rate was slightly higher at Week
24 and 48 in patients treated with anti-IL17, no statistically significant differences were reported if compared to anti-IL
-23s.3! Concerning tildrakizumab, even if no specific data were reported in this study, in the sub-analysis among the three
anti-IL-23, patients treated with tildrakizumab seemed to respond later than risankizumab and guselkumab.’’ Recently
published real-life studies also confirmed the promising results of tildrakizumab showing high rates of PASI 90 and PASI
100 responses, a sustainable response over time, linked with an excellent safety profile, reporting a significative clinical
improvement also in difficult to treat area, such as nails and scalps.**>° Previously, we published a preliminary real-life data
evaluating tildrakizumab in the management of plaque psoriasis up to 28 weeks of treatment, showing huge improvements
obtained also at earlier follow-up visits (PASI90 and PASI100 were reached by 52.9% and 35.3% patients at week 12, and
by 76.5% and 61.8% at week 28).%° A recently published retrospective, multicenter real-life study, enrolled a total of 237
patients treated with tildrakizumab up to 52 weeks.*' Authors’ results were in line with our study, showing comparable rates
of both PASI 90 and PASI 100 at week 52, which were reached by 73.55% and 58.68% of patients, respectively.*' An
interesting data regarded the difference between bio-naive patients, in which the efficacy of tildrakizumab resulted to be
significantly higher than bio-experienced patients.*' Indeed, although our study found a slightly higher improvement in bio-
naive patients, this resulted a not statistically significant difference; this may come from the higher number of patients
enrolled in this study (n=237 vs n=42).*' In line with our experience, tildrakizumab resulted a generally safe treatment, with
no serious AE reported, no discontinuations due to AE, and with nasopharyngitis and upper respiratory infections as the
most reported AEs.*' The results of our study confirmed tildrakizumab as an effective and generally safe treatment option
for the management of moderate-to-severe psoriasis. Indeed, we reported a significant reduction in mean PASI during
follow-ups, with even higher rates of PASI90 and PASI100 responses than reSURFACE studies, at both week 16 (PASI9O0:
52.4%, PASI100: 33.3%) and week 28 (PASI90: 76.1%, PASI100: 61.9%), maintaining these responses up to week 52
(PASI90: 73.8%, PASI100: 59.5%). Interestingly, no significant differences were found among bio-naive and bio-
experienced patients, as well as among patients with different comorbidities. Notably, our results were also maintained
over 1-year of follow-up, showing a stable disease until last follow-up visit, linked with an important positive impact on
patients’ quality of life, showed by a significative reduction of DLQI during treatment (which reduced from 18.4 + 8.5 at
baseline, to 5.4 + 3.6 at week 28, and 5.8 + 4.2 at week 52). (Table 2, Figure 1) Our data also confirmed the safety of
tildrakizumab, reporting only few AEs [pharyngitis (11.9%, n=5) followed by flu-like illness (9.5%, n=4), headache (7.1%,
n=3), diarrhoea (2.4%, n=1)], and without any cases of serious AEs, candidiasis, malignancy, and cardiovascular events
reported during the study. (Table 3).
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Limitations
The major limitations of the study include the small sample size of the study population, the retrospective nature of the
study, and the high percentage of bio naive patients that may limit the generalizability of the results.

Conclusions

Our results confirm tildrakizumab as an effective and generally safe treatment for the management of moderate-to-severe
psoriasis, showing higher PASI90 and PASI100 responses, and a comparable safety profile, if compared to reSURFACE
trials, linked to a sustained clinical response up to 52 weeks of treatments. Therefore, even if our data confirmed the
promising results of tildrakizumab trials, more real-life studies with a larger study population and a longer follow-up
period may be needed to confirm its efficacy and safety in long term, and to better clarify its role in the management of
moderate-to-severe psoriasis.
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