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ABSTRACT

Introduction: Psoriasis is a chronic inflam-
matory skin disease associated with significant
physical and psychological burden. Tildraki-
zumab, an interleukin-23 p19 inhibitor, has
demonstrated efficacy in treating moderate-
to-severe plaque psoriasis both in clinical trials
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and real-world setting. However, limited data are
available on the impact of the effective treat-
ment of psoriasis on the psychological health
of patients. The aim of this study was to assess
changes in psychological well-being, as well as
clinical and quality-of-life outcomes, in patients
with moderate-to-severe plaque psoriasis treated
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with tildrakizumab in routine clinical practice
in Italy.

Methods: This was an interim analysis (IA) of a
52-week multicenter, prospective, observational
study. Adults with moderate-to-severe plaque
psoriasis initiating tildrakizumab were enrolled.
Endpoints focused on well-being and psycholog-
ical health and included changes, from baseline
to week 28, in Depression, Anxiety, and Stress
Scale-21 (DASS-21) scores, Dermatology Life
Quality Index (DLQI), European Social Survey
(ESS) items, and World Health Organization-Five
Well-Being Index (WHO-5). Effectiveness was
also monitored via Psoriasis Area and Severity
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Index (PASI), and safety via treatment-emergent
adverse event reporting.

Results: A total of 115 patients were included
(mean age 52.5 years, 60.8% male), 102 receiv-
ing>1 dose of tildrakizumab and completing
DASS-21 evaluations at baseline and week 28. At
week 28, improvements were observed in DASS-
21 subscales [depression (- 2.6, 95% CI - 2.0 to
- 1.0), anxiety (- 2.3,95% CI - 2.0 to - 1.0), and
stress (— 3.4, 95% CI - 4.0 to — 2.0)], accompa-
nied by marked PASI reduction (- 13.7, 95% CI
- 12.8 to - 10.1). DLQI, ESS, and WHO-5 scores
also improved. Adverse events were generally
mild or moderate, with no unexpected safety
signals.
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Conclusion: In this real-world IA, tildraki-
zumab was observed to improve the psychologi-
cal well-being of patients, reflected by a reduc-
tion in all items of the DASS-21 scale and, in
parallel, confirmed its effectiveness in managing
physical symptoms of psoriasis, establishing its
role in the holistic management of psoriasis.

PLAIN LANGUAGE SUMMARY

Psoriasis is a lifelong inflammatory skin dis-
ease that affects both physical and emotional
well-being. Tildrakizumab is a newer biological
treatment that targets inflammation causing the
disease. Little is known on whether treating the
skin improves mental health. This study looked
at how tildrakizumab works in everyday clinical
practice among adults in Italy who have moder-
ate-to-severe plaque psoriasis and how effective
treatment of the skin can also impact on the
mental health of patients. A total of 115 adults
were enrolled and treated with tildrakizumab
for up to 28 weeks. Dermatologists and patients
evaluated changes in skin symptoms, quality of
life, and psychological health. Several standard-
ized tools were used, including the Psoriasis Area
and Severity Index to measure disease severity,
and questionnaires to assess depression, anxi-
ety, stress, and psychological well-being. After
28 weeks of treatment, most patients experi-
enced clear improvements. Skin symptoms and
affected areas were greatly reduced, and many
participants reported feeling less depressed,
anxious, and stressed. Their overall sense of
psychological well-being and quality of life also
improved. The treatment was generally well tol-
erated, with most side effects being mild or mod-
erate and no unexpected safety signals reported.
Overall, this real-world study supports the use of
tildrakizumab as an effective and safe treatment
for psoriasis. In addition to reducing physical
symptoms, it appears to help patients feel better
emotionally, highlighting its value in improving
both the skin and the overall quality of life of
people living with psoriasis.

Keywords: Biologics; QoL; IL-23 inhibitor;
Depression; Anxiety; Stress; Questionnaire

Key Summary Points

Why carry out this study?

Psoriasis is a chronic inflammatory disease
with significant psychological and physical
burden, yet real-world data on mental health
outcomes with IL-23 inhibitors remain lim-
ited.

Evidence on whether effective skin clearance
with tildrakizumab translates into meaning-
ful improvements in psychological well-being
in routine clinical practice is scarce.

Study question/hypothesis: Does treatment
with tildrakizumab in real-world Italian
clinical practice improve psychological well-
being, clinical severity, and quality-of-life
outcomes in adults with moderate-to-severe
plaque psoriasis?

What was learned from the study?

After 28 weeks of treatment, tildrakizumab
was associated with significant improvements
in psoriasis severity (mean PASI reduction of
—13.7) and clinically meaningful reductions
in depression, anxiety, and stress as measured
by DASS-21, together with improved DLQI
and WHO-S5 scores.

The study demonstrates that effective pso-
riasis control with tildrakizumab can lead to
improvements in psychological well-being
approaching levels seen in non-clinical popu-
lations, supporting a holistic benefit beyond
skin clearance.

These findings reinforce the value of tildraki-
zumab as a safe, well-tolerated, and effec-
tive biologic treatment in real-world clinical
settings, supporting its role in the compre-
hensive management of moderate-to-severe
plaque psoriasis.

A\ Adis



1798

Dermatol Ther (Heidelb) (2026) 16:1795-1812

INTRODUCTION

Psoriasis is a chronic, immune-mediated skin
disease that affects approximately 2-3% of
the population worldwide, and up to 8-11%
in Northern Europe [1]. In addition to physi-
cal discomfort, psoriasis causes psychological
distress [2]. Patients often report feelings of
stigma, social isolation, and low self-esteem,
which can contribute to comorbid depres-
sion, anxiety, and stress [3], with as many as
20% of individuals with psoriasis experienc-
ing depressive symptoms [4]. Severe disease
is associated with poorer quality of life (QoL),
and younger age at diagnosis is associated with
increased risk for depression, anxiety, stress,
and impaired QoL [5].

Treatments for managing moderate-to-severe
psoriasis have significantly evolved in recent
years, particularly with the availability of bio-
logic therapies targeting key inflammatory
pathways, such as tumor necrosis factor alpha
(TNFa), interleukin (IL)-17, and IL-23 [6]. These
treatments are not only effective in achieving
skin clearance but also improve patients’ QoL
[7].

Biologic therapies, particularly IL-23 and
IL-17 inhibitors, play an important role in alle-
viating the psychological distress experienced
by patients with moderate-to-severe psoriasis.
Guselkumab has shown to improve anxiety and
depression in patients with moderate-to-severe
psoriasis [8]. Few studies have been undertaken
in Italy to evaluate the benefits of biologic thera-
pies on the well-being of patients with psoriasis
using questionnaires specific for mental health
outcomes. In the SUPREME study, the Derma-
tology Life Quality Index (DLQI) questionnaire
allowed for recording high levels of minimal
disease activity in patients treated with secuki-
numab [9]. A post hoc analysis of the SUPREME
study showed that secukinumab was associated
with improvements in anxiety and depression,
assessed using the Hospital Anxiety and Depres-
sion Scale [10] in patients with psoriasis [11].

In the randomized controlled trials reSUR-
FACE 1 and 2, tildrakizumab achieved signifi-
cantly higher proportions of patients reach-
ing DLQI scores of 0 or 1 than placebo and

etanercept, alongside improvements in Psoria-
sis Area and Severity Index (PASI) and Physician
Global Assessment (PGA) responses [12].

Recently, a small Italian study included
patients (N=30) treated with 100 or 200 mg
of tildrakizumab for at least 28 weeks. DLQI
and World Health Organization-Five Well-
Being Index (WHO-35) scores analysis revealed
improvement in QoL in both groups [13].

The Depression Anxiety Stress Scale (DASS-21)
is recognized as a valuable and reliable tool for
measuring the psychological impact of psoriasis
[14]. It was first developed as a 42-item question-
naire [15], then shortened to 21 items for faster
administration [16]. It is easy to use, provides a
comprehensive assessment, and is adaptable to
various cultural and clinical settings [17]. This
scale has been used in several therapeutic areas,
such as cancer and diabetes [18, 19]. However,
studies that adopt this validated tool in the con-
text of psoriasis are limited [20, 21].

The present multicenter, prospective, observa-
tional study was designed to investigate changes
in psychological well-Being of moderate-to-
severe pLaque psoriasis patients treated with
tildrakizUmab in clinical practicE in Italy (the
“BLUE” study). Here, we report the 28-week
interim analysis (IA) of the study, focusing on
changes in the DASS-21 depression, anxiety,
and stress subscales, as well as other relevant
outcomes that assess the well-being and QoL,
alongside selected measures for the physical
assessment of the disease. Further assessments
of the physical and functional burden of the dis-
ease will be reported in the final analysis of the
complete study.

METHODS

Study Design, Setting, and Patient
Population

The BLUE study is a multicenter, prospective,
observational study enrolling 331 patients with
moderate-to-severe plaque psoriasis (diagnosed
at least 24 weeks before enrollment) across 28
public hospitals in Italy. All patients started
treatment with tildrakizumab at enrollment
(enrollment phase between May 2023 and July
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2024) as per clinical practice and indepen-
dently of their participation in this study. Til-
drakizumab was administered subcutaneously
according to the approved Summary of Product
Characteristics [22], at 100 mg or 200 mg doses
at weeks 0 and 4, and then every 12 weeks there-
after. Dosage selection was at the discretion of
the treating physicians. Patients were asked to
attend visits after 28 and 52 weeks. The study
required participants to complete question-
naires through a smartphone or tablet applica-
tion. Adult male or female patients (> 18 years)
naive to treatment with biologics or who had
failed previous treatment with a biologic were
included. Exclusion criteria included pregnancy
or breastfeeding and inability or unwillingness
to follow study procedures. This interim analy-
sis (IA) was designed to provide a preliminary
descriptive analysis of patient characteristics and
some of the study endpoints at the 28-week fol-
low-up. The IA was foreseen for patients enrolled
by December 2023 who had reached week 28 of
observation or who had discontinued the study
early by June 2024.

This study followed Guidelines for Good
Pharmacoepidemiology Practices of the Interna-
tional Society for Pharmacoepidemiology (ISPE
2016), the STROBE (Strengthening the Report-
ing of Observational Studies in Epidemiology)
guidelines, the ethical principles laid down in
the Declaration of Helsinki, and the Italian AIFA
Guidelines for the classification and manage-
ment of observational studies on drugs. Ethical
approval was obtained from the independent
ethics committee at each study site. All patients
provided written informed consent prior to
enrollment.

Assessments

Patients attended baseline and follow-up vis-
its at week 28 and are scheduled to attend the
52-week follow-up visit as part of the full study.
The primary outcome measure for the full study
is the change in DASS-21 subscale scores from
baseline to week 52 [15]. The DASS-21 is a self-
administered questionnaire consisting of a set
of three subscales measuring depression, anxi-
ety, and stress (Supplementary Table 1). Scores

for each subscale were calculated by summing
the scores for the different items. Recommended
cutoff values for the three subscales are shown
in Supplementary Table 2.

For this IA, all outcomes were considered sec-
ondary outcomes of the full study. Changes in
DASS-21 scores were evaluated from baseline
to week 28. Further assessments, performed at
baseline and week 28, included the DLQI, (Sup-
plementary Table 3) [23]; the European Social
Survey (ESS) Items, to gauge happiness and
social well-being in a two-item questionnaire
of the Furopean Social Service (Supplementary
Table 4); the WHO-5, a concise measure of sub-
jective psychological well-being (Supplementary
Table 5) [24]; the PASI [25]; the PGA, assessing
severity of the three primary signs of the disease:
erythema, scaling, and plaque elevation [26]; the
Itch Numeric Rating Scale (Itch NRS) [27]; the
Functional Assessment of Chronic Illness Ther-
apy-Fatigue (FACIT-F) questionnaire [28]; and
the Medical Outcomes Study Sleep Scale (MOS-
Sleep) [29].

In the present IA, we present outcomes that
assess the well-being and QoL (DASS-21, DLQ],
ESS, WHO-5), in addition to PASI. Additional
assessments of the physical and functional bur-
den of the disease (PGA, Itch NRS, FACIT-F, and
MOS-Sleep) will be reported in the final analysis
upon completion of the study.

Safety Analysis

Treatment-emergent adverse events (TEAEs)
were collected during follow-up visits and
coded using the Medical Dictionary for Regu-
latory Activities (MedDRA). TEAEs may also be
detected when reported by the patient during
or between visits, or through physical examina-
tion, laboratory tests, or other assessments.

Statistical Analysis

Continuous data were summarized by mean
and standard deviation (SD), while categori-
cal data were presented by absolute and rela-
tive frequencies (n and %). Baseline psycho-
logical status was assessed using total and
subscale DASS-21 scores (depression, anxiety,
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and stress), summarized both as continu-
ous measures and according to established
severity categories (normal, mild, moderate,
severe, and extremely severe). Given the sin-
gle-arm, observational design of this study,
treatment effects were evaluated by analyz-
ing within-patient changes from baseline to
week 28. Accordingly, paired ¢ tests (for nor-
mally distributed values) or Wilcoxon signed
rank test (for non-normally distributed val-
ues) were used for within-group compari-
sons (after checking for normality using the
Shapiro-Wilk test). This approach was con-
sidered appropriate for evaluating treatment-
associated changes in the absence of a control
group. An interim analysis was planned as
soon as 115 enrolled patients had reached the
28-week visit or had discontinued. Two analy-
sis populations were defined: the full analysis
set (FAS), which included all patients receiv-
ing>1 dose of tildrakizumab who underwent
DASS-21 evaluations at baseline and week 28;
and the safety set (SAF), which included all
patients receiving>1 dose of tildrakizumab.
Missing data were handled using an available-
case approach. For the interim efficacy analy-
sis, patients without a DASS-21 assessment at
week 28 were excluded from efficacy analyses,
and no imputation of missing outcome values
was performed. Patients were included in each
analysis based on available data, and missing
values were reported as “missing” in descrip-
tive summaries. For partially missing dates,
prespecified rules were applied (the 15th day
was imputed when the day was missing; 1st
July when both day and month were missing).
This approach was adopted to avoid introduc-
ing unverifiable assumptions and to reflect the
real-world observational nature of the study.
All efficacy objectives were evaluated on the
FAS population for the IA, whereas all safety
analyses were assessed on the SAF population.
Descriptive statistics were used to summarize
demographic and baseline characteristics and
changes in each outcome measure at week 28.
All statistical analyses were performed using
SAS software, version 9.4 or later (SAS Institute,
Inc., Cary, NC, USA).

Table 1 Demographic and clinical characteristics of the
FAS population

Patient characteristics (7 = 102) n (%)
Age, years (mean + D) 52.5+16.0
Sex
Male 62 (60.8)
Female 40 (39.2)
Marital status (married) 62 (60.8)
Living alone 18 (17.6)
BMI, kg/m? (mean + SD) 272455
Medical history
At least one medical condition 50 (49.0)
Vascular disorders 28 (27.5)
Metabolism and nutrition disorders 27 (26.5)
Cardiac disorders 8(7.8)
Neoplasms 8 (7.8)
Psychiatric disorders 5 (4.9)
Infections and infestations 5(4.9)
Others 26
Currently smoking 52 (51.0)
Regular alcohol consumption 10 (9.8)
Psoriasis history
Disease duration (mean + SD) 17.5+11.9
Age at discase onset (mean + SD) 343+17.6
PASI 15.6+£10.2
Disease severity
Moderate 47 (46.1)
Severe 55(53.9)
Lesions in difficult-to-treat areas 87(85.3)
Nails 38 (43.7)
Scalp 60 (69.0)
Face 34(39.1)
Genitals 36 (41.4)
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Table 1 continued

Patient characteristics (7 =102) 7 (%)

Previous psoriasis treatments (non-bio- 88 (86.3)
logic)
Acitretin 8(9.1)
Cyclosporine 40 (45.5)
Dimethyl fumarate 2(2.3)
Methotrexate 30 (34.1)
NB-UVB phototherapy 11 (12.5)
Other treatment 26 (29.5)

Previous biologics treatment 38(37.3)
Anti-IL-12/23: ustekinumab 3(7.9)
Anti-IL-17: brodalumab 2(5.3)
Anti-IL-17: ixekizumab 4(10.5)
Anti-IL-17: secukinumab 4(10.5)
Anti TNE: infliximab 1(2.6)
Anti-TNF: adalimumab 22(57.9)
Anti-TNE: etanercept 11 (28.9)

Each patient could have more than one disease, past condi-
tion, or previous treatment

FAS full analysis set, » number, PASI Psoriasis Activity
Severity Index, SD standard deviation

RESULTS

Patient Disposition and Baseline
Characteristics

Baseline characteristics of the study FAS
population are presented in Table 1. By the
28-week cutoff, of the 115 enrolled patients in
the SAF population, 14 had discontinued til-
drakizumab prematurely. Reasons for discon-
tinuation were adverse events (n=9), patient
withdrawal (n=3), lost to follow-up (n=1), and
death (n=1). The FAS population included 102
patients. Mean age was 52.5+16 years, 60.8%
were male and 39.2% were female, and mean
disease duration was 17.5+11.9 years. Base-
line PASI was 15.6+10.2, and the majority
of patients had severe disease (53.9%), with

85.3% having lesions in high impact areas.
Approximately half (49%) of patients had
comorbidities, mainly vascular (27.5%), and
metabolic and nutritional disorders (26.5%).
At baseline visit, only 5 (4.9%) patients were
diagnosed with psychiatric disorders (3 for
depression, 1 for anxiety, and 1 for insom-
nia). Prior treatments for psoriasis included
non-biologics (86.3%) and biologics (37.3%),
primarily anti-TNF agents like adalimumab
(57.9%).

Tildrakizumab Exposure

The majority of patients were started on
the approved 100 mg dose (73.5%), and the
remaining 26.5% received 200 mg. Seven
patients (6.9%) changed their treatment dose
by week 28, increasing from 100 to 200 mg.

Depression, Anxiety, and Stress: DASS-21
Scores

Changes in depression, anxiety, and stress
levels were evaluated through the DASS-21
questionnaire, from baseline to week 28. By
week 28, there was a clinically meaningful sig-
nificant decrease in mean depression (- 2.6,
95% CI - 2.0 to — 1.0), anxiety (- 2.3, 95% CI
- 2.0 to - 1.0), and stress (- 3.4, 95% CI - 4.0
to — 2.0) DASS-21 subscale scores (Fig. 1a), with
a reduction of 43-57% from baseline levels.
Baseline DASS-21 scores indicated on aver-
age mild symptoms (see Supplementary Table 2
for cutoff values) across the depression (mean
5.0%£4.5), anxiety (mean 4.2+3.8), and stress
subscales (mean 7.9+4.8) in the cohort overall,
although 24-30% patients exhibited moderate,
severe, or extremely severe severity categories
in the three subscales (Fig. 1b). A high pro-
portion of these patients shifted toward mild
or normal categories by week 28 (77.4% for
depression, 84% for anxiety, 87.1% for stress)
with only 6-11% patients exhibiting moderate,
severe, or extremely severe severity categories
in the three subscales (Fig. 1b). Stratified sub-
analysis by previous biologic exposure also
revealed similar improvements in DASS-21
scores from baseline to 28 weeks in patients
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DASS-21 score categories
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Fig. 1 Depression, anxiety, and stress (DASS-21) ques-
tionnaire. a DASS-21 subscales scores at baseline and
week 28; b DASS-21 severity category distribution at

that were naive (from 5.4+4.9 to 2.6+3.2) and
not biologic naive (from 4.4+ 3.9 to 2.3+£2.6).

Other Assessments of Well-Being and Quality
of Life: DLQI, ESS, and WHO-5

A high proportion of patients (66 out of 69,
95.7%) shifted from moderate-to-extremely
large impact on daily life to small/no impact
(Fig. 2a), with mean DLQI scores improv-
ing substantially from baseline to week 28
(10.1£7.1 at baseline vs 1.2+ 1.9 at week 28)
(Fig. 2b). The WHO-5 well-being index showed
a meaningful increase, from 50.9+23.9 at base-
line to 66.0+18.4 at week 28 (Fig. 2¢).

Physical Assessment of Disease Severity: PASI
and PGA

By week 28, mean PASI showed a marked reduc-
tion (from 15.6+10.2 to 1.8+2.6, Fig. 3a), with
the majority of patients achieving PASI<3 (from
3.9% at baseline to 77.5% at week 28), and over
half of the patients achieving PASI<1 (from 1%
to 52.9%, Fig. 3b). Sub-analysis by prior biologic
treatment also revealed similar improvements

baseline and week 28. Data presented as mean and stand-
ard deviation for a or frequencies (absolute number of
patients) for b

(from baseline to 28 weeks) in patients that were
naive (from 16.02+10.1 to 1.5+2.4) or not bio-
logic naive (14.8+10.5 to 2.4+2.9).

Patients who achieved PASI< 3 at week 28 had
more pronounced improvements in depression
and stress scores compared with those who had
PASI >3 (Table 2).

The distribution of patients by PGA index
of their whole body at baseline and week 28 is
summarized in Table 3. The matched PGA index
shift is shown in Fig. 3c. Overall, there was a
net improvement in PGA, with 77 out of 79
(97.5%) moderate-to-severe patients improving
to a clear-to-mild PGA index. Similar trends are
also observed when considering specific areas of
lesions, including the scalp, face, nail, palmo-
plantar, and genital areas (data not shown).

Safety Measures

All 115 enrolled patients were included in the
safety analysis. Tildrakizumab was well toler-
ated over 28 weeks, and 15 patients (13%) expe-
rienced at least one TEAE, totaling 17 events.
Of these, 3 events (2.6%) were mild, 7 events
(5.2%) were moderate, and 7 events (6.1%)
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Fig.2 Well-being and quality of life assessments. a Derma-
tology Life Quality Index (DLQI) distribution of patients
by item at each timepoint; b DLQI scores at baseline and
week 28; ¢ World Health Organization-Five Well-Being

were severe (Table 4). Serious adverse events
(SAEs) occurred in 4 patients (3.5%), includ-
ing cardiac disorders (n=2), chronic obstruc-
tive pulmonary disease (n=1), and drug inef-
fectiveness (n=1). One SAE resulted in death
due to myocardial infarction in a patient with
known cardiovascular comorbidities; this event
was not considered related to tildrakizumab by
the investigator. Overall, 10 TEAEs in 8 patients
(7.0%) were judged to be related to treatment,
most commonly general disorders and admin-
istration site conditions, including drug inef-
tectiveness (3.5%), peripheral edema (1.7%),
and treatment failure (0.9%). Additional treat-
ment-related events included arthralgia, COPD,
and psoriasis (each 0.9%). No TEAEs led to
temporary treatment interruption; however,

Index (WHO-5) scores at baseline and week 28. Data pre-
sented as frequencies (absolute number of patients) for a or
mean and standard deviation for b and ¢

10 patients (8.7%) permanently discontinued
tildrakizumab because of adverse events, and
9 patients (7.8%) discontinued the study. No
clinically relevant laboratory abnormalities or
vital sign changes suggestive of drug toxicity
were observed. No new or unexpected safety
signals emerged, and the safety findings were
consistent with the established safety profile of
tildrakizumab (Table 4).

DISCUSSION

This interim analysis of a prospective, real-
world observational study in Italy reveals
that tildrakizumab therapy for moderate-to-
severe plaque psoriasis significantly reduces
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Fig.3 Physical assessment of disease severity. a Psoriasis »
Activity Severity Index (PASI) scores; b PASI score catego-
ries; ¢ Physician’s Global Assessment (PGA) index (whole
body) shifts from baseline to week 28. Data presented as
mean and standard deviation for a or frequencies (absolute
number of patients) for band ¢

patient-reported symptoms of depression, anxi-
ety, and stress after 28 weeks. Improvements in
DASS-21 subscale scores (depression, anxiety,
and stress) were paralleled by robust improve-
ments in physical disease severity scores (PASI
and PGA), as well as other psychological and
well-being scores (DLQI and WHO-5). These
findings support and extend results from pre-
vious studies highlighting the broad impact
of tildrakizumab on key patient-centered out-
comes in routine clinical care of patients with
plaque psoriasis [12, 30-41].

To our knowledge, this is the first study evalu-
ating the use of a biologic for moderate-to-severe
plaque psoriasis that adopts changes in DASS-
21 questionnaire subscale scores as a primary
endpoint. We observe that after 28 weeks of
treatment with tildrakizumab, depression, anxi-
ety, and stress scores of patients with psoriasis
reached levels comparable to the non-clinical
population [42]. Specifically, mean DASS-21
scores in our population at week 28 vs. the non-
clinical population in Henry and Crawford 2005
were 2.5 vs. 2.8 for depression, 1.8 vs. 1.9 for
anxiety, and 4.5 vs. 4.7 for stress [42].

Although the DASS-21 is indeed recognized
as a valuable and reliable tool for measuring the
psychological impact of psoriasis [43, 44], many
patients will also have overlapping symptoms
(i.e., depression and anxiety) which was not
assessed in the present study. In addition, only
5 patients (4.9%) reported psychiatric disorders
at baseline (reflecting prior clinical diagnoses),
while 24-30% of patients were identified as
having moderate-to-severe symptoms as meas-
ured using the DASS-21. This discrepancy likely
reflects underdiagnosis in routine care and the
difference between medical history (capturing
only established disorders) and sensitive self-
report scales such as the DASS-21, which detect
subclinical and situational distress.
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Table 2 Association between PASI (<3 and >3) at
week 28 and each DASS-21-scale score-change from base-
line to week 28

PASI<3 PASI>3
DASS-21 subscales N=79 N=23
Depression score-change
Mean (SD) -28(45)  -2.0(6.0)
95% CI —-3.00; - 1.00 —4.54;0.63

Anxiety score-change
Mean (SD)
95% CI

-2.1(3.6) -3.1(5.0)
~2.00;—1.00 - 4.00;0.00
Stress score—change

Mean (SD)
95% CI

-3.4(5.0) -3.3(5.0)
—5.00; —2.00 -5.46;-1.15

CI confidence interval, DASS-21 Depression, Anxiety,
Stress Scale 21, PASI Psoriasis Area and Severity Index, SD
standard deviation

Table 3 Whole-body PGA index distribution

PGA index Baseline Week 28
Clear 1(0.99) 47 (46.08)
Almost clear 4(3.96) 40 (39.22)
Mild 17 (16.83) 13 (12.75)
Moderate 59 (58.42) 2 (1.96)
Severe 20 (19.80) 0

Total 101 (99.02) 102 (100.00)

Data reported as 7 (%)
PGA Physician Global Assessment, 7z number

One important study is the TRIBUTE study, an
international, multicenter, phase IV, open-label
trial that assessed the efficacy and real-world
impact of tildrakizumab in patients with mod-
erate-to-severe psoriasis. It demonstrated signifi-
cant improvements in skin symptoms, patient-
reported outcomes such as pruritus, pain, and
sleep, and QoL scores (DLQI and Skindex-16)
after 24 weeks of treatment [36].

Preliminary results of the POSITIVE study
show that treatment with tildrakizumab was
associated with increased psychological well-
being of patients, assessed using the WHO-5
questionnaire [45]. Specifically, mean WHO-5
scores at baseline were 53.9, similar to our base-
line WHO-3 score of 50.9. Putting these values
in context, mean WHO-5 score for the general
population, in patients with type 2 diabetes
and among female patients with breast cancer
are 63.9, 60.3, and 52.2, respectively [46-48].
After 28 weeks of treatment, the POSITIVE
study recorded an increase in the WHO-S5 score
in patients treated with tildrakizumab, reach-
ing a mean of 67.3, which was similar to the
mean value in our study of 66.0 and the score
of the general population. The only other study
that evaluated depression, anxiety, or stress in
patients treated with tildrakizumab was a recent
small study by Trovato et al., where the tools
used were DLQI and WHO-5 questionnaires [13].

WHO-5 provides a good general overview of
mental health aspects [24], and DLQI directly
evaluates how the disease affects daily life [23].
However, they may not fully capture the emo-
tional burden and social stigma of psoriasis. The
DLQI, while widely used to assess the impact
of psoriasis on QoL, has several limitations.
It captures a limited range of patient-relevant
domains, as it is based on only 10 items, and
some questions combine multiple issues, com-
plicating interpretation. In addition, items may
be irrelevant for certain patients, leading to “not
relevant” responses that can underestimate dis-
ease severity and quality-of-life impact, high-
lighting the need for supplementary assessments
[45].

Several mechanisms may explain the asso-
ciation between skin clearance and psychologi-
cal benefit. Psoriasis-related disfigurement and
associated stigmatization are known risk factors
for depression, anxiety, and perceived stress [3,
49]. Achieving skin clearance or near-clearance
(e.g., PASI<3) may therefore reduce the social
and emotional toll of psoriasis, thus alleviating
depressive and anxious symptoms [8, 11, 50].
Moreover, research indicates that the relation-
ship between psoriasis and mood disorders such
as depression and anxiety is bidirectional: higher
levels of depression have been shown to predict
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Table 4 TEAEs registered in the safety population (z=115)

TEAEs Patients Events
7 (%)

Total 15 (13.0) 17
Mild 3(2.6) 3
Moderate 6(5.2) 7
Severe 7(6.1) 7

Serious 4(3.5) 4
Cardiac disorder 2(1.7) 2
Drug ineffective 1(0.9) 1
COPD 1(0.9) 1

Related to treatment 8(7.0) 10
General disorders and administration site conditions 7(6.1) 7

Drug ineffective 4(3.5) 4
Edema peripheral 2(17) 2
Treatment failure 1(0.9) 1
Arthralgia 1(0.9) 1
COPD 1(0.9) 1
Psoriasis 1(0.9) 1

Leading to study drug temporarily discontinued 0 0

Leading to study drug permanently discontinued 10 (8.7) 11

Leading to study discontinuation 9(7.8) 9

Fatal (myocardial infarction) 1(0.9)

COPD chronic obstructive pulmonary disease, » number, TEAE treatment emergent adverse event

poorer clinical outcomes and lower efficacy in
psoriasis treatment [51]. This suggests that not
only does effective management of psoriasis
lead to improved emotional well-being but also
that addressing psychological comorbidities can
enhance treatment responses. Supporting this
idea, Timis et al. demonstrated that improve-
ments in PASI scores significantly correlated
with reductions in depression and anxiety,
whereas changes in DLQI showed no such asso-
ciation [52]. This finding reinforces the limita-
tions of relying solely on DLQI to assess QoL
and highlights the importance of incorporating

broader psychosocial measures. Moreover, the
authors concluded that biologic therapies not
only reduce disease severity but also effectively
alleviate depression and anxiety symptoms in
patients with psoriasis.

Our preliminary results revealed that
patients with the greatest PASI improvements
also showed larger reductions in DASS-21
depression and stress scores (independent of
prior biologic exposure), indicating a corre-
lation between dermatological improvement
and psychological benefit [S3]. This finding
highlights the clinical relevance of achieving
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rigorous control of skin lesions, potentially
reinforcing the concept that the extent of der-
matologic improvement can translate into a
tangible psychosocial benefit [54, 55]. A simi-
lar relationship was observed for DLQI (data
not shown), indicating that improvements
in skin-related QoL and psychological well-
being often track in parallel [54, 55]. While
this observation is clinically useful and high-
lights the importance of holistic care for both
patients and physicians, it is important to note
that improving PASI scores does not automati-
cally lead to improved mental health for every
patient since psychological distress can persist
independent of skin severity.

Study Limitations

The main limitations of this study include the
absence of a direct comparator arm. In this
regard, improvements in DASS-21 scores should
be interpreted with caution because, without a
placebo or active comparator, we cannot exclude
contributions from placebo effects, natural dis-
ease variability, or other external influences. Fur-
thermore, given the observational design and
that this is strictly an 1A, we did not adjust DASS-
21 outcome results for potential confounder
variables such as baseline psychiatric disorders
and antidepressant use, socioeconomic status,
or previous biologic use. Adjusted and multi-
variable analyses including additional covari-
ates are planned in the final 52-week analysis.
Although observational studies do lack the strict
randomization of clinical trials, they reflect the
complexities of routine practice and a broader
patient population, including those with multi-
ple comorbidities or prior biologic therapy fail-
ures. These patients may be underrepresented in
controlled trials.

Furthermore, patients who discontinued
early may differ systematically from patients
who completed, potentially introducing bias in
our results. Nonetheless, the low overall drop-
out rate and consistent improvements in mul-
tiple patient-reported outcomes strengthen the
validity of the findings. Another limitation of
this study is that the present IA is only based
on 28-week data and a proportion of the cohort

are yet to complete follow-up, potentially intro-
ducing uncertainty and the risk of premature
conclusions. The final 52-week analysis with the
complete cohort may yield additional insights.

CONCLUSION

This 28-week interim data suggest that tildraki-
zumab provides clinically important improve-
ments not only in psoriatic skin lesions but also
in psychological well-being and QoL parameters
in real-world clinical practice. These effects have
significant implications for patient manage-
ment, particularly given the notable psychoso-
cial burden of psoriasis [56]. Longer-term analyses
(including the adjusting for potential confound-
ing variables) from this study, including the
52-week data, will help clarify the durability of
these benefits.

ACKNOWLEDGEMENTS

We thank the participants of the study. OPIS
S.r.l. Clinical CRO (Milan, Italy) collected and
analyzed the data.

Medical Writing/Editorial Assistance. We
thank Selene Mogavero, PhD, and Colin Gerard
Egan, PhD (CE Medical Writing SrLs), who pro-
vided editorial assistance, funded by Almirall
S.p.A.

Author Contribution. Emanuele Trovato,
Claudio Bonifati, Simone Ribero, Massimil-
iano Scalvenzi, Alessandra Narcisi, Aldo Cuccia,
Vincenzo Panasiti, Antonio Giovanni Richetta,
Gianluca Pagnanelli, Ketty Peris, Franco Ron-
gioletti, Francesca Satolli, Federico Bardazzi,
Alessandro Borghi, Carlo Carrera, Marco Gal-
luzzo, Claudia Lasagni, Giovanna Moretti,
Marco Romanelli, Emanuele Cozzani, Claudio
Guarneri, Marina Venturini, Maria Rita Bon-
giorno, Francesca Prignano, Vito Di Lernia,
Franca Taviti, Severino Persechino, Rocco De
Pasquale, Fabrizio Colonna, Marina Talamonti

A\ Adis



1808

Dermatol Ther (Heidelb) (2026) 16:1795-1812

and Antonio Costanzo contributed to the
study enrollment or conception and design. All
authors read and approved the final version of
the manuscript.

Funding. Almirall S.p.A., Italy sponsored
this study and provided funding for editorial
assistance and the Rapid Service Fee.

Data Availability. The data that support
the findings of this study are available from the
corresponding author upon reasonable request.

Declarations

Conflict of Interest. Emanuele Trovato
has nothing to disclose; Claudio Bonifati has
received support for consulting fees, hono-
raria, and support for attending meetings from
AbbVie, Lilly, Janssen-Cilag, Novartis, and
Amgen; Simone Ribero has received research
grants, travel support, and consultancy fees
from AbbVie, Almirall, Leo Pharma, Johnson &
Johnson, L'Oréal, Sanofi, Sandoz, UCB, Eli Lilly,
Novartis, and Bristol Myers Squibb; Massimil-
iano Scalvenzi has nothing to disclose; Alessan-
dra Narcisi has served on advisory boards and
has received honoraria for lectures and research
grants from Almirall, AbbVie, Leo Pharma, Cel-
gene, Eli Lilly, Janssen, Novartis, Sanofi Gen-
zyme, Amgen, and Boehringer Ingelheim; Aldo
Cuccia has nothing to disclose; Vincenzo Pana-
siti has nothing to disclose; Antonio Giovanni
Richetta has nothing to disclose; Gianluca Pag-
nanelli has no financial disclosures regarding
the study; Ketty Peris has received support for
consulting fees and honoraria from AbbVie,
Almirall, Biogen, Celgene, Janssen, Galderma,
Novartis, Lilly, Pierre Fabre, Sandoz, Sanofi,
and Sun Pharma; Franco Rongioletti has noth-
ing to disclose; Francesca Satolli has nothing to
disclose; Federico Bardazzi has been a consult-
ant, adviser, and clinical study investigator for
Eli Lilly, AbbVie, Novartis, Leo Pharma, Sandoz,
Bristol Myers Squibb, Abiogen Pharma, Celgene,
and Janssen; Alessandro Borghi has nothing to
disclose; Carlo Carrera has served as a board
participant or speaker for AbbVie, Lilly, Janssen,
Novartis, Celgene, Almirall, and Leo Pharma;

Marco Galluzzo declares to have acted as speaker
and/or consultant for AbbVie, Almirall, Eli Lilly,
Johnson & Johnson, LEO Pharma, Novartis,
and Sanofi, outside the submitted work; Clau-
dia Lasagni declares a conflict of interest with
AbbVie, Novartis, Lilly, and Almirall; Gio-
vanna Moretti has nothing to disclose; Marco
Romanelli has nothing to disclose; Emanuele
Cozzani has acted as a speaker for AbbVie, Almi-
rall, Eli Lilly, and Novartis; Claudio Guarneri
has been a scientific consultant, speaker, and/
or clinical study investigator for AbbVie, Cel-
gene, Janssen, Eli Lilly, Novartis, Pfizer, Sanofi,
Almirall, and Leo Pharma; Marina Venturini
has served as advisory board member and/or
consultant and has received fees and speaker’s
honoraria and/or has participated in clinical tri-
als for AbbVie, Almirall, Amgen, Bristol Myers
Squibb, Boehringer Ingelheim, Eli Lilly, Gal-
derma, Janssen, Leo Pharma, Novartis, Pierre
Fabre, and UCB Pharma; Maria Rita Bongiorno
has nothing to disclose; Francesca Prignano has
served as advisory board member and consultant
and has received fees and speaker’s honoraria
or has participated in clinical trials for AbbVie,
Almirall, Leo Pharma, Eli Lilly, Janssen, Novartis,
Biogen, Sanofi Genzyme, UCB, and Boehringer
Ingelheim; Vito Di Lernia has served as consult-
ant and/or member of Data Safety Monitoring
Boards or advisory boards and/or has received
speaker honoraria from AbbVie, Amgen, Eli Lilly,
Janssen, and Novartis; Franca Taviti has noth-
ing to disclose; Severino Persechino has noth-
ing to disclose; Rocco De Pasquale has nothing
to disclose; Fabrizio Colonna has received fees
from Almirall for conference and scientific con-
sultancy; Marina Talamonti declares to have
acted as speaker and/or consultant for AbbVie,
Almirall, Eli Lilly, Johnson & Johnson, LEO
Pharma, Novartis, and Sanofi; Antonio Cos-
tanzo has served as advisory board member and
consultant and has received fees and speaker’s
honoraria or participated in clinical trials for
AbbVie, Almirall, Biogen, LEO Pharma, Lilly,
Janssen, Novartis, Pfizer, Sanofi Genzyme, and
UCB Pharma.

Ethical Approval. This study followed
Guidelines for Good Pharmacoepidemiology

A\ Adis



Dermatol Ther (Heidelb) (2026) 16:1795-1812

1809

Practices of the International Society for Phar-
macoepidemiology (ISPE 2016), the STROBE
(Strengthening the Reporting of Observational
Studies in Epidemiology) guidelines, the ethi-
cal principles laid down in the Declaration of
Helsinki, and the Italian AIFA Guidelines for the
classification and management of observational
studies on drugs. Ethical approval was obtained
from the independent ethics committee at
each study site. All patients provided written
informed consent prior to enrollment.

Open Access.  This article is licensed under a
Creative Commons Attribution-NonCommercial
4.0 International License, which permits any
non-commercial use, sharing, adaptation, distri-
bution and reproduction in any medium or for-
mat, as long as you give appropriate credit to the
original author(s) and the source, provide a link
to the Creative Commons licence, and indicate
if changes were made. The images or other third
party material in this article are included in the
article’s Creative Commons licence, unless indi-
cated otherwise in a credit line to the material.
If material is not included in the article’s Crea-
tive Commons licence and your intended use is
not permitted by statutory regulation or exceeds
the permitted use, you will need to obtain per-
mission directly from the copyright holder. To
view a copy of this licence, visit http://creativeco
mmons.org/licenses/by-nc/4.0/.

REFERENCES

1. Damiani G, Bragazzi NL, Karimkhani Aksut C,
et al. The global, regional, and national bur-
den of psoriasis: results and insights from the
global burden of disease 2019 study. Front Med.
2021;8:743180. https://doi.org/10.3389/fmed.
2021.743180.

2. Luna PC, Chu C-Y, Fatani M, et al. Psychosocial
burden of psoriasis: a systematic literature review
of depression among patients with psoriasis. Der-
matol Ther (Heidelb). 2023;13:3043-55. https://
doi.org/10.1007/s13555-023-01060-5.

3. HuanglL, Feng Z, Xu C, et al. Stigma and psycho-
logical health in psoriasis patients based on the
dual-factor model of mental health: the chain
mediating roles of social appearance anxiety and

10.

11.

12.

13.

alexithymia. Front Psychiatry. 2024;15:1499714.
https://doi.org/10.3389/fpsyt.2024.1499714.

Liu L, Lin N, Yu Y, et al. Epidemiology of mental
health comorbidity in patients with psoriasis: an
analysis of trends from 1986 to 2019. Psychiatr
Res. 2023;321:115078. https://doi.org/10.1016/j.
psychres.2023.115078.

Kwan Z, Bong YB, Tan LL, et al. Determinants of
quality of life and psychological status in adults
with psoriasis. Arch Dermatol Res. 2018;310:443-
51. https://doi.org/10.1007/s00403-018-1832-x.

Thatiparthi A, Martin A, Liu J, Egeberg A, Wu JJ.
Biologic treatment algorithms for moderate-to-
severe psoriasis with comorbid conditions and
special populations: a review. Am J Clin Derma-
tol. 2021;22:425-42. https://doi.org/10.1007/
$40257-021-00603-w.

Iskandar IYK, Ashcroft DM, Warren RB, et al.
Comparative effectiveness of biological therapies
on improvements in quality of life in patients
with psoriasis. Br ] Dermatol. 2017;177:1410-21.
https://doi.org/10.1111/bjd.15531.

Gordon KB, Armstrong AW, Han C, et al. Anxi-
ety and depression in patients with moderate-to-
severe psoriasis and comparison of change from
baseline after treatment with guselkumab vs. adali-
mumab: results from the Phase 3 VOYAGE 2 study.
J Eur Acad Dermatol Venereol. 2018;32:1940-9.
https://doi.org/10.1111/jdv.15012.

Campanati A, Diotallevi F, Radi G, et al. Psoriatic
patients treated with secukinumab reach high lev-
els of minimal disease activity: results from the
SUPREME study. Eur J Dermatol. 2021;31:630-7.
https://doi.org/10.1684/ejd.2021.4150.

Snaith RP. The Hospital Anxiety And Depression
Scale. Health Qual Life Outcomes. 2003;1:29.
https://doi.org/10.1186/1477-7525-1-29.

Talamonti M, Malara G, Natalini Y, et al. Secuki-
numab improves patient perception of anxiety
and depression in patients with moderate to severe
psoriasis: a post hoc analysis of the SUPREME
study. Acta Derm Venereol. 2021;101:adv00422.
https://doi.org/10.2340/00015555-3712.

Reich K, Papp KA, Blauvelt A, et al. Tildrakizumab
versus placebo or etanercept for chronic plaque
psoriasis (reSURFACE 1 and reSURFACE 2): results
from two randomised controlled, phase 3 trials.
Lancet. 2017;390:276-88. https://doi.org/10.1016/
S0140-6736(17)31279-5.

Trovato E, Dragotto M, Capalbo E, Cartocci A,
Rubegni P, Calabrese L. Uncovering the differ-
ences: how DLQI and WHO-5 scores vary in

A\ Adis


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.3389/fmed.2021.743180
https://doi.org/10.3389/fmed.2021.743180
https://doi.org/10.1007/s13555-023-01060-5
https://doi.org/10.1007/s13555-023-01060-5
https://doi.org/10.3389/fpsyt.2024.1499714
https://doi.org/10.1016/j.psychres.2023.115078
https://doi.org/10.1016/j.psychres.2023.115078
https://doi.org/10.1007/s00403-018-1832-x
https://doi.org/10.1007/s40257-021-00603-w
https://doi.org/10.1007/s40257-021-00603-w
https://doi.org/10.1111/bjd.15531
https://doi.org/10.1111/jdv.15012
https://doi.org/10.1684/ejd.2021.4150
https://doi.org/10.1186/1477-7525-1-29
https://doi.org/10.2340/00015555-3712
https://doi.org/10.1016/S0140-6736(17)31279-5
https://doi.org/10.1016/S0140-6736(17)31279-5

1810

Dermatol Ther (Heidelb) (2026) 16:1795-1812

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

moderate-to-severe psoriasis patients treated with
tildrakizumab 100 mg vs. 200 mg? J Clin Med.
2024;13:5240. https://doi.org/10.3390/jcm13
175240.

Nada Q, Herdiana I, Andriani F. Testing the valid-
ity and reliability of the Depression Anxiety Stress
Scale (DASS)-21 instrument for individuals with
psychodermatology. Psikohumaniora J Penelit
Psikol. 2022;7:153-68. https://doi.org/10.21580/
pjpp-v7i2.11802.

Lovibond PF, Lovibond SH. Depression anxiety
and stress scales. 2015. https://doi.org/10.1037/
t39835-000.

Lovibond SH, Lovibond PF. Depression anxi-
ety stress scales. 2011 https://doi.org/10.1037/
t01004-000.

Zanon C, Brenner RE, Baptista MN, et al. Exam-
ining the dimensionality, reliability, and invari-
ance of the Depression, Anxiety, and Stress Scale-
21 (DASS-21) across eight countries. Assessment.
2021;28:1531-44. https://doi.org/10.1177/10731
91119887449.

Sharp L, Carsin A-E, Timmons A. Associations
between cancer-related financial stress and strain
and psychological well-being among individuals
living with cancer. Psychooncology. 2013;22:745-
55. https://doi.org/10.1002/pon.3055.

Abualhamael SA, Baig M, Alghamdi W, Gazzaz ZJ,
Al-Hayani M, Bazi A. Quality of life, stress, anxiety
and depression and associated factors among peo-
ple with type 2 diabetes mellitus in Western region
Saudi Arabia. Front Psychiatry. 2023;14:1282249.
https://doi.org/10.3389/fpsyt.2023.1282249.

Milutinovic S, Veljkovic K, Zlatanovic M, Radu-
novic G, Damjanov N. Depression/anxiety symp-
toms in axial spondyloarthritis and psoriatic
arthritis patients in Serbia: a pilot study. Rheu-
matol Int. 2019;39:1595-605. https://doi.org/10.
1007/500296-019-04376-8.

Temel B, Orenay OM, Karaosmanoglu N. Eating
disorder risk factors and the impact of obesity in
patients with psoriasis. Cutis. 2024;114:164-8.
https://doi.org/10.12788/cutis.1130.

[lumetri, SmPC [Internet]. https://www.ema.
europa.eu/en/documents/product-information/
ilumetri-epar-product-information_it. pdf.
Accessed 9 Sept 2025.

Finlay AY, Khan GK. Dermatology Life Quality
Index (DLQI)—a simple practical measure for rou-
tine clinical use. Clin Exp Dermatol. 1994;19:210-
6. https://doi.org/10.1111/.1365-2230.1994.tb011
67.X.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Topp CW, Qstergaard SD, Sendergaard S, Bech
P. The WHO-5 well-being index: a systematic
review of the literature. Psychother Psychosom.
2015;84:167-76. https://doi.org/10.1159/00037
6585.

Fredriksson T, Pettersson U. Severe psoriasis—
oral therapy with a new retinoid. Dermatologica.
1978;157:238-44. https://doi.org/10.1159/00025
0839.

Simpson M]J, Chow C, Morgenstern H, Luger TA,
Ellis CN. Comparison of three methods for meas-
uring psoriasis severity in clinical studies (Part 2 of
2): use of quality of life to assess construct validity
of the Lattice System Physician’s Global Assess-
ment, Psoriasis Area and Severity Index and Static
Physician’s Global Assessment. ] Eur Acad Derma-
tol Venereol. 2015;29:1415-20. https://doi.org/10.
1111/jdv.12861.

Phan NQ, Blome C, Fritz F, et al. Assessment of
pruritus intensity: prospective study on valid-
ity and reliability of the visual analogue scale,
numerical rating scale and verbal rating scale in
471 patients with chronic pruritus. Acta Derm
Venereol. 2012;92:502-7. https://doi.org/10.2340/
00015555-1246.

Webster K, Cella D, Yost K. The Functional Assess-
ment of Chronic Illness Therapy (FACIT) measure-
ment system: properties, applications, and inter-
pretation. Health Qual Life Outcomes. 2003;1:79.
https://doi.org/10.1186/1477-7525-1-79.

Hays RD, Martin SA, Sesti AM, Spritzer KL. Psycho-
metric properties of the Medical Outcomes Study
Sleep measure. Sleep Med. 2005;6:41-4. https://
doi.org/10.1016/j.sleep.2004.07.006.

Berenguer-Ruiz S, Aparicio-Dominguez M, Her-
ranz-Pinto P, et al. Effectiveness and safety of
tildrakizumab for the treatment of psoriasis in
real-world settings at 24 weeks: a retrospective,
observational, multicentre study by the Spanish
Psoriasis Group. J Eur Acad Dermatol Venereol.
2023;37:2517-25. https://doi.org/10.1111/jdv.
19468.

Bhatia N, Heim J, Schenkel B, Vasquez JG. Qual-
ity of life and patient-reported symptoms in
a phase 4, real-world study of tildrakizumab
in patients with moderate-to-severe psoria-
sis: week 28 interim analysis. ] Dermatol Treat.
2023;34:2200872. https://doi.org/10.1080/09546
634.2023.2200872.

Blauvelt A, Sofen H, Papp K, et al. Tildraki-
zumab efficacy and impact on quality of life up
to 52 weeks in patients with moderate-to-severe
psoriasis: a pooled analysis of two randomized
controlled trials. J Eur Acad Dermatol Venereol.

A\ Adis


https://doi.org/10.3390/jcm13175240
https://doi.org/10.3390/jcm13175240
https://doi.org/10.21580/pjpp.v7i2.11802
https://doi.org/10.21580/pjpp.v7i2.11802
https://doi.org/10.1037/t39835-000
https://doi.org/10.1037/t39835-000
https://doi.org/10.1037/t01004-000
https://doi.org/10.1037/t01004-000
https://doi.org/10.1177/1073191119887449
https://doi.org/10.1177/1073191119887449
https://doi.org/10.1002/pon.3055
https://doi.org/10.3389/fpsyt.2023.1282249
https://doi.org/10.1007/s00296-019-04376-8
https://doi.org/10.1007/s00296-019-04376-8
https://doi.org/10.12788/cutis.1130
https://www.ema.europa.eu/en/documents/product-information/ilumetri-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/ilumetri-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/ilumetri-epar-product-information_it.pdf
https://doi.org/10.1111/j.1365-2230.1994.tb01167.x
https://doi.org/10.1111/j.1365-2230.1994.tb01167.x
https://doi.org/10.1159/000376585
https://doi.org/10.1159/000376585
https://doi.org/10.1159/000250839
https://doi.org/10.1159/000250839
https://doi.org/10.1111/jdv.12861
https://doi.org/10.1111/jdv.12861
https://doi.org/10.2340/00015555-1246
https://doi.org/10.2340/00015555-1246
https://doi.org/10.1186/1477-7525-1-79
https://doi.org/10.1016/j.sleep.2004.07.006
https://doi.org/10.1016/j.sleep.2004.07.006
https://doi.org/10.1111/jdv.19468
https://doi.org/10.1111/jdv.19468
https://doi.org/10.1080/09546634.2023.2200872
https://doi.org/10.1080/09546634.2023.2200872

Dermatol Ther (Heidelb) (2026) 16:1795-1812

1811

33.

34.

35.

36.

37.

38.

39.

40.

41.

2019;33:2305-12. https://doi.org/10.1111/jdv.
15862.

Burlando M, Castelli R, Cozzani E, Parodi A. Treat-
ment of moderate-to-severe plaque psoriasis with
tildrakizumab in the real-life setting. Drugs Con-
text. 2021;10:2021-2-6. https://doi.org/10.7573/
dic.2021-2-6.

Caldarola G, Galluzzo M, Bernardini N, et al. Tild-
rakizumab in moderate-to-severe plaque psoriasis:
a multicenter, retrospective, real-life study. Derma-
tol Ther. 2022. https://doi.org/10.1111/dth.15488.

Campione E, Lambiase S, Gaeta Shumak R, et al.
A real-life study on the use of tildrakizumab
in psoriatic patients. Pharmaceuticals (Basel).
2023;16:526. https://doi.org/10.3390/ph160
40526.

Costanzo A, Llamas-Velasco M, Fabbrocini G,
et al. Tildrakizumab improves high burden skin
symptoms, impaired sleep and quality of life of
moderate-to-severe plaque psoriasis patients in
conditions close to clinical practice. J] Eur Acad
Dermatol Venereol. 2023;37:2004-15. https://doi.
0rg/10.1111/jdv.19229.

Drerup KA, Seemann C, Gerdes S, Mrowietz U.
Effective and safe treatment of psoriatic disease
with the anti-IL-23p19 biologic tildrakizumab:
results of a real-world prospective cohort study in
nonselected patients. Dermatology. 2021. https://
doi.org/10.1159/000519924.

Galluzzo M, Talamonti M, Cioni A, et al. Efficacy
of tildrakizumab for the treatment of difficult-to-
treat areas: scalp, nail, palmoplantar and genital
psoriasis. J Clin Med. 2022;11:2631. https://doi.
0rg/10.3390/jcm11092631.

Mastorino L, Cariti C, Susca S, et al. Tildrakizumab
in real-life shows good efficacy in moderate-to-
severe psoriasis regardless of previous use of bio-
logic drugs and joint involvement. Dermatol Ther.
2022;35:€15818. https://doi.org/10.1111/dth.
15818.

Papp K, Thaci D, Reich K, et al. Tildrakizumab
(MK-3222), an anti-interleukin-23p19 monoclo-
nal antibody, improves psoriasis in a phase IIb
randomized placebo-controlled trial. Br ] Derma-
tol. 2015;173:930-9. https://doi.org/10.1111/bjd.
13932.

Vasquez JG, Heim JM, Bhutani T, et al. Improve-
ment in patient-reported symptoms and satisfac-
tion with tildrakizumab in a real-world study in
patients with moderate-to-severe plaque psoriasis.
J Clin Aesthet Dermatol. 2024;17:63-7.

42.

43.

44.

4S.

46.

47.

48.

49.

50.

S1.

Henry JD, Crawford JR. The short-form version
of the Depression Anxiety Stress Scales (DASS-
21): construct validity and normative data in
a large non-clinical sample. Br ] Clin Psychol.
2005;44:227-39. https://doi.org/10.1348/01446
6505X29657.

Hepat A, Chakole S, Rannaware A. Psychological
well-being of adult psoriasis patients: a narrative
review. Cureus. 2023;15:e37702. https://doi.org/
10.7759/cureus.37702.

Salari N, Heidarian P, Hosseinian-Far A, Babajani
F, Mohammadi M. Global prevalence of anxiety,
depression, and stress among patients with skin
diseases: a systematic review and meta-analysis.
J Prev. 2024;45:611-49. https://doi.org/10.1007/
$10935-024-00784-0.

Taylor J. A new landmark for wellbeing in pso-
riasis: the POSITIVE study. EM] Dermatol. 2023.
https://doi.org/10.33590/emjdermatol/10308846.

Moeller SB, Gondan M, Austin SF, Slade M, Simon-
sen S. National norms of mental health for Den-
mark. Nord J Psychiatry. 2023;77:617-23. https://
doi.org/10.1080/08039488.2023.2202637.

Hoffman CJ, Ersser SJ, Hopkinson JB, Nicholls PG,
Harrington JE, Thomas PW. Effectiveness of mind-
fulness-based stress reduction in mood, breast- and
endocrine-related quality of life, and well-being
in stage O to III breast cancer: a randomized,
controlled trial. J Clin Oncol. 2012;30:1335-42.
https://doi.org/10.1200/JC0O.2010.34.0331.

Domenech A, Kasujee I, Koscielny V, Griffiths
CEM. Systematic review of the use of the WHO-5
well-being index across different disease areas. Adv
Ther. 2025;42:3657-77. https://doi.org/10.1007/
$12325-025-03266-9.

Adesanya EI, Matthewman J, Schonmann Y, et al.
Factors associated with depression, anxiety and
severe mental illness among adults with atopic
eczema or psoriasis: a systematic review and meta-
analysis. Br ] Dermatol. 2023;188:460-70. https://
doi.org/10.1093/bjd/ljac132.

Tuman B, SerefliCan B, Tuman TC. Assessment of
anxiety, depression, social anxiety, anxiety sensi-
tivity, and perceived stress in psoriasis patients: a
controlled cross-sectional study. ] Contemp Med.
2021;11:875-82. https://doi.org/10.16899/jcm.
962932.

Jin W, Zhang S, Duan Y. Depression symptoms
predict worse clinical response to etanercept
treatment in psoriasis patients. Dermatology.
2019;235:55-64. https://doi.org/10.1159/00049
2784.

A\ Adis


https://doi.org/10.1111/jdv.15862
https://doi.org/10.1111/jdv.15862
https://doi.org/10.7573/dic.2021-2-6
https://doi.org/10.7573/dic.2021-2-6
https://doi.org/10.1111/dth.15488
https://doi.org/10.3390/ph16040526
https://doi.org/10.3390/ph16040526
https://doi.org/10.1111/jdv.19229
https://doi.org/10.1111/jdv.19229
https://doi.org/10.1159/000519924
https://doi.org/10.1159/000519924
https://doi.org/10.3390/jcm11092631
https://doi.org/10.3390/jcm11092631
https://doi.org/10.1111/dth.15818
https://doi.org/10.1111/dth.15818
https://doi.org/10.1111/bjd.13932
https://doi.org/10.1111/bjd.13932
https://doi.org/10.1348/014466505X29657
https://doi.org/10.1348/014466505X29657
https://doi.org/10.7759/cureus.37702
https://doi.org/10.7759/cureus.37702
https://doi.org/10.1007/s10935-024-00784-0
https://doi.org/10.1007/s10935-024-00784-0
https://doi.org/10.33590/emjdermatol/10308846
https://doi.org/10.1080/08039488.2023.2202637
https://doi.org/10.1080/08039488.2023.2202637
https://doi.org/10.1200/JCO.2010.34.0331
https://doi.org/10.1007/s12325-025-03266-9
https://doi.org/10.1007/s12325-025-03266-9
https://doi.org/10.1093/bjd/ljac132
https://doi.org/10.1093/bjd/ljac132
https://doi.org/10.16899/jcm.962932
https://doi.org/10.16899/jcm.962932
https://doi.org/10.1159/000492784
https://doi.org/10.1159/000492784

1812

Dermatol Ther (Heidelb) (2026) 16:1795-1812

52.

53.

54.

Timis T-L, Beni L, Mocan T, Florian I-A, Orasan
R-I. Biologic therapies decrease disease severity
and improve depression and anxiety symptoms
in psoriasis patients. Life Basel. 2023;13:1219.
https://doi.org/10.3390/1ife13051219.

Lacour J-P, Bewley A, Hammond E, et al. Associa-
tion between patient- and physician-reported out-
comes in patients with moderate-to-severe plaque
psoriasis treated with biologics in real life (PSO-
BIO-REAL). Dermatol Ther Heidelb. 2020;10:1099-
109. https://doi.org/10.1007/s13555-020-00428-1.

Hebert AA, Bobonich MA, Rodriguez Capriles C,
et al. Higher rates of skin clearance and efficacy in
challenging body areas are associated with better
health-related quality of life following ixekizumab
maintenance treatment in pediatric patients with
plaque psoriasis. Pediatr Dermatol. 2022;39:55-60.
https://doi.org/10.1111/pde.14892.

5S.

56.

Licata G, Di Brizzi EV, Castelli F, et al. Tildraki-
zumab and quality of life: deep dive into the
impact of psoriasis and treatment on differ-
ent domains-should psychosocial life impair-
ment be considered a comorbidity? ] Clin Med.
2025;14:223. https://doi.org/10.3390/jcm14
010223.

Stewart TJ, Tong W, Whitfeld MJ. The associations
between psychological stress and psoriasis: a sys-
tematic review. Int J Dermatol. 2018;57:1275-82.
https://doi.org/10.1111/ijd.13956.

Publisher’s Note Springer Nature remains neutral with
regard to jurisdictional claims in published maps and
institutional affiliations.

A\ Adis


https://doi.org/10.3390/life13051219
https://doi.org/10.1007/s13555-020-00428-1
https://doi.org/10.1111/pde.14892
https://doi.org/10.3390/jcm14010223
https://doi.org/10.3390/jcm14010223
https://doi.org/10.1111/ijd.13956

	Psychological Well-Being of Patients with Moderate-to-Severe Plaque Psoriasis Treated with Tildrakizumab: 28-Week Interim Results from a Multicenter Observational Study in Italy Using the DASS-21 Questionnaire, the BLUE Study
	Abstract
	Introduction: 
	Methods: 
	Results: 
	Conclusion: 

	Plain Language Summary
	Introduction
	Methods
	Study Design, Setting, and Patient Population
	Assessments
	Safety Analysis
	Statistical Analysis

	Results
	Patient Disposition and Baseline Characteristics
	Tildrakizumab Exposure
	Depression, Anxiety, and Stress: DASS-21 Scores
	Other Assessments of Well-Being and Quality of Life: DLQI, ESS, and WHO-5
	Physical Assessment of Disease Severity: PASI and PGA
	Safety Measures

	Discussion
	Study Limitations

	Conclusion
	Acknowledgements 
	References




