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Abstract
Background: Tildrakizumab (TIL) is an interleukin (IL)-23p19 inhibitor for the 
treatment of moderate-to-severe plaque psoriasis with long-term efficacy and safety 
demonstrated in Phase III trials. Studies conducted in conditions closer to clinical 
practice are needed.
Objectives: The TRIBUTE study (open-label, Phase IV) assessed the efficacy and 
impact on health-related quality of life (HRQoL) of TIL 100 mg in adult moderate-
to-severe psoriasis patients (naïve to IL-23/Th17 pathway inhibitors) in conditions 
similar to clinical practice.
Methods: Key efficacy measure was Psoriasis Area Severity Index (PASI). HRQoL 
was evaluated using the Dermatology Life Quality Index (DLQI) and Skindex-16. 
Additional patient-reported outcomes included Pain-, Pruritus- and Scaling-
Numerical Rating Scale (NRS), Medical Outcome Study (MOS)-Sleep, Work 
Productivity and Activity Impairment (WPAI), Patient Benefit Index (PBI) and 
Treatment Satisfaction Questionnaire for Medication (TSQM).
Results: One hundred and seventy-seven patients were enrolled (six patients did 
not complete the study). After 24 weeks, the proportion of patients achieving PASI 
scores ≤ 3, PASI 75, PASI 90 and DLQI 0/1 was 88.4%, 92.5%, 74.0% and 70.4%, re-
spectively. Skindex-16 overall score improved (mean absolute change from baseline, 
MACB [95%CI]: −53.3 [−58.1, −48.5]). Significant benefits (MACB [95%CI]) were 
found on pruritus-, pain- and scaling-NRS scores (−5.7 [−6.1, −5.2], −3.5 [−4.1, −3.0] 
and −5.7 [−6.2, −5.2], respectively), MOS-Sleep (−10.4 [−13.3, −7.4] Sleep problems 
Index II) and WPAI (−36.4 [−42.6, −30.2] activity impairment, −28.2 [−34.7, −21.7] 
productivity loss, −27.0 [−32.9, −21.1] presenteeism and −6.8 [−12.1, −1.5] absentee-
ism). 82.7% of patients reported PBI ≥ 3 and the mean (SD) global TSQM score was 
high (80.5 [18.5]). Only one serious treatment-emergent adverse event was reported 
(not-related to TIL).
Conclusions: TIL 100 mg treatment after 24 weeks in conditions close to real clini-
cal practice showed a quick and high improvement in psoriasis signs and HRQoL. 
Patient reported improvements in sleep outcomes and work productivity, relevant 
benefits and high treatment satisfaction. The safety profile was favourable and con-
sistent with Phase III trials.
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I N TRODUC TION

Psoriasis is a chronic inflammatory skin disease that has sub-
stantial negative impact on both physical and psychological 
health.1 Chronic plaque psoriasis is the most common form 
of psoriasis and affects 2%–4% of the population in Western 
countries.2 Although the mechanisms underlying the patho-
genesis of chronic plaque psoriasis are not entirely defined, 
therapeutics targeting the interleukin (IL)-23/IL-17 axis have 
shown high efficacy.3 Among these, the humanized mono-
clonal antibody tildrakizumab (TIL), targeting the IL-23p19 
subunit, is a systemic treatment approved for adult patients 
with moderate-to-severe plaque psoriasis.4 Tildrakizumab has 
demonstrated efficacy and favourable safety profile in treating 
psoriasis in large scale randomized controlled Phase III trials 
(reSURFACE 1 and reSURFACE 2) for up to 5 years.5,6 However, 
regulatory randomized controlled trials (RCTs) often impose 
stringent inclusion and exclusion criteria. Consequently, RCT 
patient populations often display higher baseline disease se-
verity and fewer comorbidities, such as cardiovascular disease, 
compared to patients in real life clinical practice, and concerns 
have been raised about the external validity of these trials. In 
fact, recent large registry studies have demonstrated that 78.4% 
of patients receiving systemic treatment for psoriasis in clinical 
practice would not be eligible for regulatory RCTs.7-9 Thus, the 
collection of data closer to the everyday clinical practice be-
comes essential in order to properly characterize the benefits 
of modern therapy to psoriasis patients.

Besides high burden physical symptoms such as pruritus 
and skin pain, psoriasis negatively impacts multiple aspects 
of patients' lives including sleep, work, leisure, as well as 
health-related quality of life (HRQoL) and people suffering 
from this disease often experience poor functional and emo-
tional well-being.10-15 Thus, in order to accurately determine 
the holistic value and benefits of modern treatments, psoria-
sis studies should assess multiple aspects of not only physical 
symptoms of psoriasis, but also patients' daily life such as 
sleep, work and key HRQoL domains.16

TRIBUTE is a 24-week international, multicentre, open 
label Phase IV clinical study enrolling patients with moderate-
to-severe chronic plaque psoriasis and aiming to assess ef-
ficacy of TIL 100 mg and impact on HRQoL in conditions 
similar to real-world clinical practice. Moreover, TRIBUTE 
evaluated the effect of TIL on a variety of key PROs includ-
ing pruritus, skin pain, scaling, sleep and work and activity 
impairment, patient benefit and overall treatment satisfaction.

M ATER I A L S A N D M ETHODS

Study design

The study was an international (Spain and Italy), multi-
centre, open label phase IV clinical study in patients with 
moderate-to-severe chronic plaque psoriasis naïve to IL-23/
Th17 pathway inhibitors (including IL-12/23p40, IL-17, and/
or IL-23p19 inhibitors). The eligibility criteria used in this 

study resemble clinical practice in Spain and Italy and pa-
tients were treated according to the Summary of Product 
Characteristics (SmPC) of TIL (the selection criteria are de-
scribed in Table S1).

Tildrakizumab was administered at the approved dose of 
100 mg via subcutaneous injection at Week 0 (Day 1), and 4 
and every 12 weeks thereafter (corresponding to Week 16).6

The study was registered at The European Union Clinical 
Trials Register (Eudract No. 2019-002804-42) and the study 
protocol was approved by the independent ethics commit-
tees of the participating medical centres.

Patients

Patients (n = 177) were enrolled across 40 study centres in 
Europe (20 centres in Spain and 20 in Italy). Adult patients 
aged 18 years or older, were eligible to participate in the study 
if they had diagnosis of chronic plaque psoriasis for at least 
6 months. Patients had to have at least moderate plaque pso-
riasis at the screening visit.17,18 Non-treatment-naïve patients 
had to follow the corresponding wash-out period according 
to the current or last treatment for psoriasis. All patients 
gave written informed consent before any study-related tests 
was done. The full list of inclusion and exclusion criteria are 
described in detail in Table S1.

Procedures

The efficacy and impact of TIL 100 mg on HRQoL was as-
sessed by PASI and DLQI (co-primary endpoints) at Week 
24 after three doses. The secondary efficacy endpoints in-
cluded assessment of DLQI and DLQI-R, PASI, Physician's 
Global Assessment (PGA), body surface area (BSA) scores 
and pruritus-numerical rating scale (NRS), pain-NRS, and 
scaling-NRS, Skindex-16, Medical Outcomes Study [MOS]-
Sleep, Work Productivity and Activity Impairment (WPAI), 
Patient Benefit Index (PBI) and Treatment Satisfaction 
Questionnaire for Medication (TSQM). The safety and tol-
erability endpoints included: vital signs, physical examina-
tion, vital signs, safety laboratory and Treatment-Emergent 
Adverse Events (TEAEs).

The PASI instrument assesses three severity parameters 
(erythema, induration and scaling) for each body region. The 
sum of the three severity scores is multiplied by the area score 
for each body region; the scores for each body region are then 
summed to produce a total score ranging from 0 to 72.19

The DLQI questionnaire is calculated by summing the 
score of each question resulting in a maximum of 30 and a 
minimum of 0. The higher the score, the more quality of life 
is impaired.20 DLQI-R scoring is the traditional DLQI score 
multiplied by a conversion factor that eliminates the not rel-
evant responses (NRRs) items of the DLQI, and thereby ad-
justs the total score to the relevant items.21

The BSA assessment measures the total area of the body 
affected by psoriasis.
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The PGA is the assessment by the Investigator of the over-
all disease severity. The PGA is a 6-point scale ranging from 
0 (clear) to 5 (severe).19

The pruritus-NRS, pain-NRS, and scaling-NRS scores 
range from 0 to 10. The cut-off point NRS <3 was applied to 
identify patients with mild itch or pain.23

The Skindex-16 measures the quality of life of patients 
with skin diseases. It includes three domains (emotion, func-
tioning and symptom) and an overall score ranging from 0 
(best quality of life) to 100 (worst quality of life).23

The MOS-Sleep questionnaire consists of 12 items leading to 
six domains (sleep disturbance, sleep adequacy, daytime sleep-
iness, snoring, being awakened by shortness of breath or by a 
headache, and quantity of sleep), ranging from zero to 100 (with 
the exception of sleep quantity, that was scored continuously 
from 0 to 24 h). Higher scores on the MOS-Sleep reflects more 
of the attribute indicated by the subscale name. The MOS-Sleep 
Index II is an aggregate measure of four sleep domains (sleep 
disturbance, awakening short of breath or with headache, sleep 
adequacy and somnolence). The score ranges from 0 to 100, 
with higher scores indicating worse sleep problems. The min-
imal clinically important difference (MCID) is a change of ≥5.1 
and a population norm has been estimated at 25.8.25,26

The WPAI questionnaire consists of six questions and 
four scores are derived from the questions: percent absentee-
ism (work time missed), percent presenteeism (impairment at 
work), percent work productivity loss (overall work impairment 
due to absenteeism and presenteeism), and percent activity im-
pairment (activities performed outside of work). Higher scores 
indicate a higher level of impairment. The MCIDs for both 
(work productivity loss and the activity impairment domains) 
has been estimated to be 20% in patients with psoriasis.28

The PBI questionnaire assesses patient-relevant treatment 
needs and benefits. The first part of the PBI corresponds to the 
Patient Needs Questionnaire (PNQ), where the patients rate 
the importance of each treatment goal on a Likert scale rang-
ing from 0 = ‘not at all [important]’ to 4 = ‘very [important]’. 

The second part corresponds to the patient benefit question-
naire (PBQ) and it consists of the same items as the PNQ, 
but the instructions differ. Here, the patients rate the extent 
to which the treatment needs have been achieved by therapy 
using a Likert scale ranging from 0 = ‘treatment did not help 
at all’ to 4 = ‘treatment helped a lot’. In addition, the Likert 
scale contains the option ‘does not apply to me’ in the PNQ 
and the option ‘did not apply to me’ in the PBQ. The PBI 
score ranges from 0 (no benefit) to 4 (maximal benefit) and a 
PBI ≥ 1 is considered as relevant benefit from treatment.29,30

The TSQM is designed to measure patients' satisfaction 
with medication. It contains four subscales ranging from 0 
to 100, with higher scores representing higher satisfaction 
on that domain.

Statistical analysis

The analyses were performed in a total of 177 patients, cor-
responding to the safety analyses set (SAF) population and 
the Intention-to-treat (ITT) population.

All parameters were either nominally or ordinally 
scaled, tabulated by absolute frequencies and percentages 
were calculated as observed. Presented analysis was based 
on observed cases (OC). Sensitivity analyses using the non-
responder imputation (NRI) for absolute PASI, DLQI 0/1 
and DLQI-R 0/1 scores were also performed.

R E SU LTS

Subject disposition and baseline characteristics

A total of 198 patients were assessed for eligibility in the 
TRIBUTE study (21 were screening failures and were not 
included in the analysis population). The remaining 177 
patients were included in the safety and ITT populations. 

F I G U R E  1   Patient disposition flow chart. *IC No.4 of the Spanish protocol. EC, exclusion criteria; IC, inclusion criteria; No, number.

Screening failures, n = 21
• Compliance of EC No 4 (n = 1)*
• Compliance of EC No 7 (n = 1)
• Compliance of EC No 9 (n = 6)
• Compliance of EC No 8 (n = 2)
• Compliance of EC No 12 (n =4)
• Compliance of EC No 14 (n = 6)
• Compliance of EC No 17 (n = 1)

Assessed for eligilibity
n = 198

Tildrakizumab 100mg
n = 177

Study completed
n = 171

Screening discontinued, n = 6
• Adverse event, n = 2
• Lack of efficacy, n = 1
• Lost to follow-up, n= 1
• Protocol deviation, n = 1
• Technical problem, n = 1
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The patients' disposition is shown in Figure 1. Most patients 
(96.6%) continued TIL treatment at 24 weeks. Demographics 
and baseline characteristics are shown in Table 1. Out of 177 
patients, 113 patients (63.8%) had experienced a past medi-
cal condition at screening visit or suffered from comorbidi-
ties with hypertension being the most prevalent (32 patients, 
18.1%), followed by depression (10 patients, 5.6%) and asthma 
(nine patients, 5.1%).

Clinical response

Psoriasis area and severity index (PASI)

The mean (SD) PASI (co-primary endpoint) score decreased 
from 16.2 (8.5) at baseline to 1.0 (1.7) at Week 24 (Figure 2a), 
with a mean (95% CI) absolute change from baseline of −15.1 
(−16.3, −13.8). The proportion of patients achieving absolute 
PASI scores of ≤5, ≤3 and ≤1 increased from baseline to Week 
24 (96.0%, 88.4% and 66.5%, respectively; Figure 2b). The per-
centage of patients achieving PASI 75 and PASI 90 at Week 24 
were 92.5% and 74.0%, respectively. Absolute PASI scores of 
≤5, ≤3 and ≤1 by NRI imputation are described in Table S2.

Body surface area (BSA)

The mean (SD) absolute BSA score decreased from 21.7 
(13.8) at baseline to 1.8 (3.4) at Week 24, with a mean (95% 
CI) absolute change from baseline of −19.9 (−22.0, −17.8).

Physician's global assessment (PGA)

The mean (SD) PGA score decreased from 2.9 (0.8) at base-
line to 0.6 (0.7) at Week 24 (Figure 2c), with an overall mean 
(95% CI) absolute change from baseline of −2.3 (−2.5, −2.2). 
The proportion of patients achieving PGA scores of 0 or 1 
with at least a 2-grade reduction from baseline was 78.0% 
at Week 24 (Figure 2d). At Week 24, the absolute PGA score 
ranging from 0 (clear) to 5 (severe) was achieved by 54.9%, 
37.6%, 5.2%, 1.7%, 0.6% and 0% of patients, respectively.

Heath-related quality of life

Dermatology life quality index (DLQI) and  
DLQI-relevant (DLQI-R)

Both DLQI and DLQI-R mean (SD) absolute scores de-
creased from 14.1 (7.4) and 14.9 (7.5) at baseline to 2.0 (3.6) 
and 2.3 (4.0) at Week 24, respectively, with a mean (95% CI) 
absolute change from baseline of −12.1 (−13.3, −10.8) score in 
DLQI (co-primary endpoint) and −12.6 (−13.9, −11.3) score 
in DLQI-R (Figure 3a). The percentage of patients achieving 
DLQI 0/1 scores (DLQI and DLQI-R) at Week 24 was 70.4% 
and 59.1%, respectively (Figure 3b). When imputing missing 

values using NRI, these percentages were 63.3% and 53.1%, 
respectively (Tables S3 and S4).

Skindex-16

The mean (SD) scores decreased from baseline to Week 24: 
overall score (68.5 [25.0] to 14.9 [21.8]), emotions (74.2 [25.4] 
to 17.2 [23.9]), symptoms (73.0 [24.1] to 16.0 [22.8]), and 

T A B L E  1   Demographic and other baseline characteristics (SAF 
population).

Characteristics N Mean (SD)/n (%)

Age (years) 177 44.6 (12.4)

<65 years 167 (94.4%)

Sex (male) 177 123 (69.5%)

BMI (kg/m2) 177 27.5 (5.7)

Time since psoriasis diagnosis (years) 177 15.6 (12.4)

Prior exposure to biologic systemic 
therapy for psoriasis, n (%)

176 37 (20.9%)

PASI 177 16.24 (8.5)

BSA 177 21.7 (13.8)

PGA 177 2.9 (0.8)

DLQI 168 14.1 (7.4)

DLQI-R 168 14.9 (7.5)

Pruritus-NRS 174 7.4 (2.0)

Pain-NRS 174 4.6 (3.1)

Scaling-NRS 173 7.4 (2.0)

Work productivity and activity impairment

% Work time missed (absenteeism) 107 11.1 (22.6)

% Impairment while working 
(presenteeism)

113 35.0 (30.1)

% Total work impairment 107 40.2 (32.5)

% Total activity impairment 146 45.5 (32.1)

Medical outcomes study sleep scale

Adequacy 173 52.5 (25.7)

Disturbance 173 44.7 (24.4)

Quantity (h) 167 6.5 (1.1)

Shortness of breath/headache 173 18.4 (21.9)

Snoring 173 43.4 (32.2)

Somnolence 173 34.3 (20.2)

Sleep Problems Index II 173 39.8 (20.3)

Skindex-16, overall 168 68.5 (25.0)

Emotion subscale 168 74.2 (25.4)

Functioning subscale 167 57.0 (32.5)

Symptom subscale 168 73.0 (24.1)

Abbreviations: BSA, body surface area; DLQI, Dermatology Life Quality Index; 
DLQI-R, DLQI-Relevant; NRS, numerical rating scale; PASI, Psoriasis Area 
and Severity Index; PGA, Physician Global Assessment; PNQ, Patient Needs 
Questionnaire; SAF, safety analyses set; SD, standard deviation. [Correction added 
on 21 July 2023 after first online publication: The author has revised the data in 
Medical outcomes study sleep scale.]
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functioning domains (57.0 [32.5] to 10.8 [21.6]; see Figure 3c). 
The mean (95% CI) Skindex-16 absolute changes from base-
line to Week 24 in the overall score, emotions, symptoms, 

and functioning domains were −53.3 (−58.1, −48.5), −56.5 
(−61.6, −51.5), −57.7 (−62.7, −52.7), and −45.6 (−51.1, −40.0), 
respectively.

F I G U R E  2   (a) Absolute total mean PASI score from baseline to Week 24; (b) PASI ≤ 5, PASI ≤ 3 and PASI ≤ 1 from baseline to Week 24; (c) Absolute 
total mean PGA score from baseline to Week 24; (d) Percentage of patients achieving PGA score 0/1 and at least a 2-grade reduction from baseline; ITT 
population. ITT, intention-to-treat; PASI, Psoriasis Area and Severity Index; PGA, Physician Global Assessment; SD, standard deviation.
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Additional patient-reported outcomes

Pruritus-NRS, Pain-NRS and Scaling-NRS

The proportion of patients achieving pruritus-NRS <3 and 
pain-NRS <3 increased from 27 (15.7%) and 75 (43.9%) at 
Week 4 to 124 (76.5%) and 135 (84.9%) at Week 24, respec-
tively (Figure 4a). The pruritus-NRS, pain-NRS and scaling-
NRS scores decreased from baseline to Week 24 (mean [SD]: 
7.4 [2.0] to 1.7 [2.3] pruritus-NRS score, 4.6 [3.1] to 1.1 [2.1] 
pain-NRS score, and 7.4 [2.0] to 1.8 [2.9] scaling-NRS score; 
Figure 4b). After 24 weeks of treatment, patients reported an 
absolute mean (95% CI) change from baseline of −5.7 (−6.1, 
−5.2), −3.5 (−4.1, −3.0), −5.7 (−6.2, −5.2) in pruritus-NRS, 
pain-NRS and scaling-NRS scores, respectively.

MOS-Sleep

Results from the MOS-Sleep questionnaire showed a de-
crease after 24 weeks of treatment with TIL in the domain 
of disturbance, adequacy and somnolence (according to 

change from baseline 95% CI; Figure  5). The mean (SD) 
Sleep Problems Index II at baseline was 39.8 (20.3) and de-
creased to 28.5 (15.6) at Week 24 with an absolute mean (95% 
CI) change from baseline of −10.4 (−13.3, −7.4).

Work productivity and activity impairment 
(WPAI)

The work productivity and activity impairment improved after 
24 weeks of treatment with TIL (mean (SD) from baseline to 
Week 24: 11.1 [22.6] to 3.1 [15.6] percent work time missed [ab-
senteeism], 35.0 [30.1] to 5.8 [14.9] percent impairment while 
working [presenteeism], 40.2 [32.5] to 8.1 [19.7] percent overall 
work impairment and 45.5 [32.1] to 8.3 [16.2] percent activity 
impairment; Figure 6). The largest improvement was observed 
on the patient's regular daily activities impairment, with a mean 
(95% CI) absolute change from baseline of −36.4 (−42.6, −30.2). 
A mean (95% CI) absolute change from baseline of −28.2 (−34.7, 
−21.7) in the overall work impairment, −27.0 (−32.9, −21.1) in the 
impairment while working (presenteeism) and −6.8 (−12.1, −1.5) 
in work time missed (absenteeism) was observed.

F I G U R E  4   (a) Proportion of patients achieving absolute pruritus-NRS < 3 and pain-NRS < 3 at all study visits; (b) Absolute NRS score from baseline 
to Week 24 in the pruritus-NRS, pain-NRS and scaling-NRS scores; ITT population. ITT, intention-to-treat; NRS, numerical rating scale.
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F I G U R E  5   Absolute mean values in the MOS-Sleep score by domains and Sleep problems Index II at baseline and Week 24; ITT population. ITT, 
intention-to-treat; MOS, medical outcomes study.
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Patient benefit index (PBI)

The therapy goals are described in the PNQ, the mean scores 
by each item of the questionnaire are shown in Table S5. The 
top three treatment goals with the highest mean (SD) score 

were ‘to be healed of all skin defects’ (3.9 [0.4]), ‘to be free 
of itching’ (3.8 [0.5]) and ‘to regain control of the disease’ 
(3.8 [0.6]). All the top three treatment goals were considered 
important/very important as graded by more than 95% of 
the population.

The PBQ scores are summarized in Figure 7. The highest 
agreements were achieved in ‘to be confident in the therapy’, 
‘to be able to lead a normal day life’ and ‘to regain control do 
the disease’.

At Week 24, the mean (SD) PBI total score was 3.4 (0.6). 
A total of 98.7% of patients (148 out of 150 patients) achieved 
PBI total score ≥ 1, whereas 82.7% of patients (124 patients) 
achieved a total score of ≥3.

Patient's treatment satisfaction (TSQM)

At Week 24, patients reported the highest satisfaction 
in the side-effect's subscale (mean [SD] score of 96.8 
[12.5]), followed by global satisfaction (mean [SD] score 
of 80.5 [18.5]), convenience (mean [SD] score of 79.6 
[16.2]) and effectiveness (mean [SD] score of 77.6 [23.3]; 
Figure 8).

F I G U R E  6   Absolute mean values in the WPAI score at baseline 
and Week 24; ITT population. ITT, intention-to-treat; WPAI, work 
productivity and activity impairment.
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F I G U R E  7   Percentage of patients with high agreement (PBQ, by all items) at Week 24, sorted from higher to lower treatment needs achieved; 
ITT population. ITT, intention-to-treat; n, number of patients who completed this item; PBQ, Patient Benefit Questionnaire; SD, standard deviation. 
Percentage calculation excluded missing and ‘does not apply to me’ answers. Possible answers include 0 = not at all/does not apply to me, 1 = somewhat, 
2 = moderately, 3 = quite, and 4 = very. High agreement is defined as positive responses including answers of ‘quite’ or ‘very’.
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To be free of pain (133, 3.4 [1.0])

To be less burdened in your partnership (125, 3.3 [1.0])

To be comfortable showing yourself more in public (136, 3,4 [0.9])
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Safety assessments

A total of 177 patients received at least one dose of TIL 100 mg 
and were included in the safety population. The exposure to 
study medication ranged from 1 day to 134 days, with a mean 
(SD) treatment duration of 104.8 (15.2) days. Up to Week 24, 
52 out of 177 patients (29.4%) had at least one TEAE. The 
most frequent TEAEs were headache (6.2%), coronavirus in-
fection (2.3%) and back pain (2.3%; see Table 2). All TEAEs 
occurred during the study are displayed in Table S6. Among 
the four patients with coronavirus events, three of them 
were resolved. Two patients (1.1%) reported a TEAE that led 
to study discontinuation. One patient (0.6%) had a serious 
TEAE of coronavirus infection that led to death although 
it was considered not related to the study drug. The other 
patient discontinued the study because of an erythrodermic 
psoriasis event that was considered possibly related to TIL.

Table 3 shows TEAE of special interest. No malignancy 
or major adverse cardiovascular events (MACE) occurred in 
this study.

DISCUSSION

Here, we present the results of the Phase IV clinical 
TRIBUTE study to assess the efficacy, safety and impact on 
HRQoL of TIL 100 mg in patients with moderate-to-severe 
chronic plaque psoriasis and without previous biological 
treatment with an IL-23/Th17 pathway inhibitor at Week 
24, in conditions close to the clinical practice. The eligibility 
criteria used in this study resemble clinical practice in Spain 
and Italy and patients were treated according to the SmPC of 
TIL. Baseline PASI and DLQI values were lower than those 
reported in RCT, and comparable to real-world evidence 
(RWE) cohorts. Moreover, included patients have a broad 
variety of comorbidities and medical history.

Under these circumstances, treatment with TIL 100 mg 
displayed high PASI response rates. Almost nine out of 10 pa-
tients achieved a clinically meaningful target of PASI < 3 and 
two thirds achieved PASI < 1, meaning that most of patients 

achieved a highly relevant treatment goal after 24 weeks of 
treatment.31 Additionally, patients experienced a significant 
improvement in burden of disease; at Week 24 DLQI score was 
0/1, indicating no impairment of HRQoL, in 70% of patients.

A limitation of the DLQI is that items marked as ‘not rel-
evant’ are scored as 0 = ‘no impairment’, which may occur in 
up to 40% of psoriasis patients.31,32 Large surveys indicate 
that patients who declare an item as ‘not relevant’ in many 
instances have a higher disease-related burden and may in 
fact be too impaired by the skin disease to take part in cer-
tain areas of life. Thus, for patients with ‘not relevant’ re-
sponses, it might be more difficult to fulfil the DLQI > 10 
required by clinical guidelines to become candidates for sys-
temic treatment. To avoid the bias associated with the NRR 
option, the DLQI-R score that adjusts the total score to the 
relevant items has been assessed.23,31 Using this more con-
servative and perhaps less biased score, most patients (59%) 
still did not appear to have HRQoL impairment (DLQI-R 
score 0/1) at Week 24.

The PASI 90 and DLQI 0/1 response rates at Week 24 
(74% and 70.4%, respectively) appeared higher in the present 

F I G U R E  8   Absolute mean values in the TSQM score at Week 24; 
ITT population. ITT, intention-to-treat; TSQM, patient's treatment 
satisfaction.
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TSQM T A B L E  2   Most common TEAEs (>1%; SAF population).

System organ class term, Preferred term
Total events/n 
(%) (N = 177)

Gastrointestinal disorders

Nausea 2/2 (1.1%)

Vomiting 3/2 (1.1%)

General disorders and administration conditions

Asthenia 2/2 (1.1%)

Infections and infestations

Corona virus infection 4/4 (2.3%)

Musculoskeletal and connective tissue disorders

Back pain 5/4 (2.3%)

Nervous system disorders

Dizziness 3/2 (1.1%)

Headache 14/11 (6.2%)

Migraine 3/2 (1.1%)

Skin and subcutaneous tissue disorders

Pruritus 3/3 (1.7%)

Abbreviations: SAF, safety analyses set; TEAE, treatment-emergent adverse event.

T A B L E  3   TEAEs of special interest (SAF population).

TEAEs of special 
interest (preferred 
term)

Number 
of 
TEAEs

Number of 
patients with 
TEAE

% of patients 
with TEAE

Drug 
hypersensitivity

1 1 0.6%

Injection site 
hypersensitivity

1 1 0.6%

Corona virus 
infection

4 4 2.3%

Abbreviations: SAF, safety analyses set; TEAE, treatment-emergent adverse event.
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study than in the phase III, reSURFACE trials (52%/56% 
with PASI 90 response and 52%/54% of patients with DLQI 
score 0/1 and at Week 28 in reSURFACE 1 and 2, respec-
tively).33 Unlike the reSURFACE trials, the response rates in 
the TRIBUTE study seem similar to the effectiveness found 
in some RWE studies.34-36 Reasons for these differences 
in response rates might be different time period (2012 vs. 
2020), different standard of care and increased knowledge 
of psoriasis. However, standard measurements in clinical 
trials would make clinical research more reproducible and 
comparable than RWE studies. It should be mentioned that 
the higher baseline disease severity and more homogeneous 
patient population often seen in regulatory Phase III trials 
speak against lower response rates in the reSURFACE trials.

The PASI 75 and PASI 90 response rates reported for the 
other IL-23p19 inhibitors, guselkumab and risankizumab, 
in real-life settings appear consistent with those observed in 
this study with TIL.37-42 Likewise, recent real world evidence 
studies reporting PASI response rates for all three IL-23p19 
inhibitors from the same cohort have found very similar 
effectiveness.35,43

In addition to the DLQI questionnaire, the Skindex-16 
measure was utilized in the TRIBUTE study to comprehen-
sively assess the impact on HRQoL. Compared to DLQI, the 
Skindex questionnaire may better capture emotional impact 
of psoriasis and treatment according to patients' criteria.44 
Moreover, comparisons of the measurement properties of the 
DLQI, DLQI-R and Skindex-16 outcomes for patients with 
mild symptoms showed that DLQI and DLQI-R seemed to 
be insensitive to small impairments in HRQoL.45 Evidence 
for the benefits of modern biological treatment, particularly 
Il-23p19 inhibition, on HRQoL using the Skindex question-
naire is extremely limited in psoriasis. Thus, for the first 
time, the results of this study showed a clear benefit on sev-
eral Skindex-16 domains, including emotion, for patients 
treated with an IL-23p19 inhibitor.

Although surprisingly under-recognized until recent 
years, pruritus is a frequent symptom in psoriasis (up to 96% 
of patients with moderate-to-severe psoriasis reported pru-
ritus46). However, despite this prevalence, there is a paucity 
of clinically relevant data regarding pruritus in psoriasis as 
well as its response to treatment, and it has been pointed 
out that physicians may not routinely query their psoriasis 
patients about it.15,24,46-49 Pruritus has a multidimensional 
nature, being a predictor of depressive symptoms and anxi-
ety, negatively impacting daily activities (e.g. concentration, 
sleep, attend work or school), and leading to a deterioration 
in quality of life. Skin pain is a prominent symptom of psori-
asis observed in 70%–96% of patients,24,50 and together with 
other psoriasis-related sensory skin symptoms has a negative 
impact on functions such as sleep, mood, and enjoyment of 
life.10 In this study, treatment with TIL showed a prominent, 
early reduction in pruritus, pain, and scaling (after only two 
doses), and more than seven out of 10 patients reported mild 
pruritus and more than eight out of 10 patients reported skin 
pain-NRS <3 at Week 24.22

Pruritus, pain and burning sensations associated with 
psoriatic lesions may have a direct effect on the development 
of sleep disturbances causing difficulties with falling asleep 
and awakening,51,52 and these symptoms are thought to be 
the main predictors of impaired sleep together with chronic 
obstructive pulmonary disease and sleep apnoea.51-54 Some 
reports indicate that sleep disorders are not correlated with 
psoriasis severity, suggesting that PASI alone cannot be 
used for the prognosis of sleep disorders.55 In general, pa-
tients with moderate-to-severe psoriasis have substantial 
sleep impairment, and unsurprisingly, sleep impairment is 
strongly linked with decreased quality of life.56 The present 
study assessed patient-reported sleep problems using the 
MOS-Sleep scale, and after 24 weeks of TIL treatment, sig-
nificant improvements in the sleep domain of disturbance 
and somnolence and an increase in adequacy were deter-
mined. The mean at baseline of the composite score MOS 
sleep problem Index II was 39.8, significantly worse than a 
general population norm (25.8), suggesting impaired sleep 
of psoriasis patients in line with previous reports.11,12,52,54 At 
Week 24, TIL treatment significantly improved the score to 
28.5, approaching the general population norm (25.8).25 The 
mean improvement was significantly higher than 5.1 (mean 
change of −10.4 [95% CI: −13.3, −7.4]), which is described as 
the MCID.26 The effect of biological therapy on sleep im-
pairment in psoriasis has been scarcely studied, with only a 
few reports available concerning TNF inhibition.11,56 Thus, 
to our knowledge, this is the first time that significant and 
clinically relevant benefits of Il-23p19 inhibition on sleep 
impairment in psoriasis has been demonstrated.

The physical and emotional deterioration associated 
with psoriasis, including sleep difficulties, frequently im-
pact patients' ability to perform in the workplace, with 
affected individuals reporting impairment during work 
time and increased absenteeism.57-60 Our results indicate 
that psoriasis has high negative effects on work productiv-
ity and activity, as described previously.12 After 24 weeks 
of treatment with TIL, significant improvements were 
reported for presenteeism, work productivity (overall 
work impairment), activity impairment and absentee-
ism. Recently, MCID for work productivity and activity 
impairment for psoriasis has been established as a 20% 
change in both domains, and the benefits found here for 
TIL clearly surpass this threshold27 (mean change [95% 
CI] from baseline of −28.2 [−34.7, −21.7] and −36.4 [−42.6, 
−30.2], respectively). Such improvement in work produc-
tivity and activity is expected to confer a reduction in the 
productivity-related cost burden to the patient and the pa-
tient's family.

Using PBI, the TRIBUTE study provides valuable as-
sessments of treatment benefits that are important for 
patients' lives. Our findings on the PNQ and PBQ items 
revealed that seven out of the top 10 patient-reported 
key treatment needs were also identified among the top 
10 treatment benefit items at Week 24, which may indi-
cate alignment between patient needs and benefits of TIL 
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in this study. Notably, the means of all PBQ items were 
higher than 3, which is considered the threshold for high 
treatment benefit.33 Overall, 99% of patients had a PBI 
total score equal or higher than 1 after 24 weeks of TIL 
treatment, which confirms a significant clinical benefit, 
and 82.7% of patients reported a high treatment benefit 
(PBI ≥ 3).32,33

In line with findings on HRQoL and patient benefits, pa-
tients treated with TIL 100 mg reported high treatment sat-
isfaction (mean global satisfaction score of 80.5), especially 
in the side-effect's subscale of the TSQM questionnaire, 
followed by convenience and effectiveness subscales (mean 
scores of 96.8, 79.6, 77.6, respectively).

Finally, TIL showed no safety concerns. The only death 
occurred during the study, due to a TEAE of coronavi-
rus infection, was considered not related to the study drug 
as the patient had high risk factors for progression of a 
pulmonary infection (elderly patient, hypertension and 
overweight). No other serious TEAEs were reported, in ac-
cordance with the well-established favourable safety profile 
of tildrakizumab.6,9,35,36,43

One important limitation of this study is the open-label 
design, which could have induced bias in the reporting 
outcomes.

By contrast, this study has some strengths as to obtain 
data closer to the clinical practice as well as to provide the 
absolute PASI score that has been suggested as a better mea-
sure of therapeutic success than the relative reduction in 
PASI score (according to the Psoriasis Group of the Spanish 
Academy of Dermatology and Venereology).61,62

In conditions close to real clinical practice, TIL improved 
physical signs of psoriasis, including burdensome symptoms 
such as pruritus and skin pain after 24 weeks of treatment. 
Moreover, clinically relevant benefits were reported to key 
aspects of patients' daily life such as sleep, work and HRQoL 
impairment. These findings were accompanied by signifi-
cant patient treatment benefits and satisfaction as well as a 
favourable safety profile of TIL.
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