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Abstract

Background: Plaque psoriasis is a chronic inflammatory disorder affecting the skin
and impacting quality of life. Tildrakizumab (TIL) is an IL-23 inhibitor licensed for
moderate-to-severe plaque psoriasis. Regulatory approval of medicinal products is
based on safety and efficacy data from randomized controlled trials (RCTs) which
impose stringent selection criteria. Long-term non-interventional studies (NIS) are
needed to establish effectiveness and safety in daily practice bridging the gap be-
tween RCTs and the real-world setting.

Objectives: This analysis of the NIS TILOT seeks to evaluate effectiveness and safety
of TIL in patients with moderate-to-severe plaque psoriasis in a real-world setting.
Secondary objectives include the assessment of the Dermatology Life Quality Index
(DLQI), treatment satisfaction and course of scalp and nail disease using Physician
Global Assessment (PGA).

Methods: Interim analysis at 52 weeks (W) of the ongoing non-interventional, pro-
spective, long-term multicentre study TILOT.

Results: The effectiveness analysis included 412 patients. The mean [standard devia-
tion, SD] Psoriasis Area and Severity Index (PASI) score was 16.0 [9.1] at baseline
improving by 82.4% (95% confidence interval [CI], 78.9-86.0) to 2.1 [2.9] at W52. The
proportion of patients achieving PASI scores of <3 and <5 increased over time peak-
ing at 74.6% (95% CI, 69.3-79.4) and 88.4% (95% CI, 84.3-91.8) at W52. Scalp-PGA
and nail-PGA improved by 79.8% (95% CI, 75.6-84.0) and 72.7% (95% CI, 63.9-81.6),
respectively. DLQI of 0/1 was achieved by 48.2% (95% CI, 42.3-54.2). Nine out of
10 physicians and patients expressed a high level of treatment satisfaction. No new
safety signals were observed.

Conclusions: This prospective cohort study demonstrates a high degree of effec-
tiveness and a reassuring safety profile of TIL in a real-world setting over 52 weeks.

Patients with scalp and nail involvement or pruritus showed marked improvements.
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INTRODUCTION

Psoriasis is a chronic systemic inflammatory skin disorder
estimated to affect more than 125 million people world-
wide," with a prevalence up to 8%-11% in some Northern
European countries.” The most common form, plaque
psoriasis, occurs in about 80%-90% of psoriatic patients3
and is characterized by erythematous lesions that com-
monly affect the elbows, knees, and exposed sensitive areas
such as the scalp and nails.*” Plaque psoriasis is also as-
sociated with pain and pruritus that profoundly affect the
quality of life and overall well-being of most patients.®™
The understanding of the pathogenesis of plaque psoria-
sis, especially on the role of the interleukin (IL)-23/IL-17
axis of which IL-23 is considered the master cytokine has
resulted in the development of highly efficacious classes
of biologic drugs. Among these, the humanized monoclo-
nal antibody tildrakizumab (TIL), targeting the IL-23p19
subunit, has demonstrated safety and efficacy in treating
psoriasis in large scale randomized controlled phase III tri-
als (reSURFACE 1 and reSURFACE 2)."° Recently, results
from the five-year long-term extension of the reSSURFACE
1 and 2 trials were published, confirming sustained dis-
ease control and a reassuring safety profile of TIL in long-
term treatment of plaque psoriasis.'’ High efficacy has also
been reported for other IL-23 inhibitors.'>"* Although ef-
ficacy and safety profiles of biological therapies are com-
monly established in phase III studies, concerns have been
raised regarding the external validity of these trials due to
the strict selection criteria for inclusion and exclusions of
psoriasis patients.'*'> Recent large registry studies have
demonstrated that a significant proportion of patients (up
to 78.4%) receiving systemic drugs for psoriasis in clinical
practice is not adequately represented in randomized con-
trolled trials (RCTs) because of non-eligibility.'*'” Reasons
for exclusion include low disease burden and presence of
comorbidities such as diabetes, hypertension, cardiac and
liver dysfunctions.”” Non-eligible psoriasis patients seem
to be more likely to develop adverse effects,” suggesting
that real-world safety might not be appropriately reflected
by a clinical trial population. Moreover, patients not eligi-
ble for participation in RCTs showed significantly smaller
changes in Psoriasis Area and Severity Index (PASI) score
as compared to patients meeting common inclusion and ex-
clusion criteria of RCTs."® Thus, prospective observational
data of novel biologics including TIL are needed to provide
valuable insight on real-world safety and on the efficacy-
effectiveness gap that might exist between RCTs and clin-
ical practice. Here, we present interim data at Week 52 of
the large non-interventional study (NIS) TILOT that seeks
to elucidate long-term effectiveness and safety of TIL in
routine practice. An area of special interest is the impact
of TIL on nail and scalp involvement, both known to pose
a significant burden of disease. Moreover, this study aimed
to assess patient-reported outcomes such as health-related
quality of life (HRQoL), itch and skin pain as well as overall
treatment satisfaction.

MATERIALS AND METHODS
Study design and endpoints

This is an interim analysis of the ongoing prospective, multi-
centre NIS TILOT for the treatment of patients with moderate-
to-severe plaque psoriasis with TIL for 144weeks in clinical
practice. This analysis includes patients who had been enrolled
in the study at least 52weeks prior to data cut-off. Analysis of
effectiveness is based on the full analysis set that includes 412
patients. The safety analysis also includes patients who entered
the study after initiation of TIL treatment, in total 441. After ap-
proval by the ethics committee, the study started in December
2018 and the end of the recruitment phase was in October 2021.
The observation period will be approximately 3 years per patient
(~36 months). The overall goal of the study is the assessment of the
effectiveness and safety profile of TIL in a large study population
(~900 subjects) when treated under routine clinical conditions.
Psoriasis Area and Severity Index was assessed for all subjects as
part of routine clinical practice. Other measures of clinical ef-
fectiveness included: Body Surface Area (BSA), Physician Global
Assessment (PGA), scalp- and nail-PGA, Dermatology Life
Quality Index (DLQI), patient and physician's treatment satisfac-
tion assessment. Itch and skin pain assessments were performed
using a visual analogue scale (VAS). For itch and skin pain re-
sponse analyses, these readings were converted to numerical rat-
ing scale (NRS). The cut-off point for the NRS was <3 to identify
patients with mild or moderate itch or pain.'®

Subject selection

Male or female subjects aged >18 years old with moderate-to-
severe plaque psoriasis by investigator's clinical assessment,
able to provide written informed consent for the collection,
evaluation, storage and transmission of clinical data who
were candidates for systemic therapy and receive TIL in rou-
tine care, were included in the study. Subjects were excluded
from the study if they had a contraindication according to
the Summary of Product Characteristics."’

Data collection and monitoring

Data were collected using paper-based case report forms. All
concomitant medications were coded using the drug dic-
tionary of the World Health Organization. All adverse drug
reactions (ADRs), deaths, other reportable events and medi-
cal histories were coded according to the Medical Dictionary
for Regulatory Activities. The monitoring was conducted at
10% of the participation sites as a risk-based approach.

Statistical analysis

According to the non-interventional character of the study,
the statistical analysis was descriptive and explorative, and
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no statistical hypotheses were formulated. All parameters
were either nominally or ordinally scaled, tabulated by ab-
solute and relative frequencies and percentages were cal-
culated as observed. For continuous variables mean and
standard deviation (SD) or median are applied, post hoc sta-
tistical test is conducted using t-tests. For discrete variables
and responder analyses, 95% confidence intervals (CI) are
provided. Presented analysis was based on observed cases
(OC) and last observation carried forward (LOCF). A modi-
fied non-responder imputation (mNRI) assessment, where
missing values because of treatment discontinuation until
Week 52 due to “Lack of efficacy of therapy” or “Intolerance”
were imputed as non-response, and a worst case imputation
(WCI) analysis of the data, where missing values because
of treatment discontinuation until Week 52 due to “Lack of
efficacy of therapy” or “Intolerance” were replaced by the
worst available value per patient, are also included as sup-
plementary material. Analysis was generated using the SAS-
software, version 9.2.

RESULTS
Subject disposition and baseline characteristics

412 patients who were newly prescribed TIL at study enrol-
ment were available for the effectiveness analysis. Most pa-
tients (82.3%) continued TIL treatment at 52 weeks, 17.7% of
the patients had withdrawn from the study before Week 52,
with the most common reasons for discontinuation being
lack of efficacy and intolerance. Baseline characteristics of
the study population are shown in Table 1. Thirty-nine pa-
tients received TIL before the start of the study and, accord-
ing to study protocol, were not included in the full analysis
set, but instead included in the safety analysis set (n = 441).
Out of 412 subjects, 246 (59.7%) suffered from comorbidities
with hypertension being the most prevalent (n = 124, 30.1%).
Overall, 361 (87.6%) of subjects had received prior systemic
therapy and 103 (25.0%) subjects had received prior biologics
treatment.

Effectiveness
Clinical response

The mean (SD) total PASI score decreased from 16.0 (9.1)
at baseline to 4.5 (5.6) at week 16 and to 2.1 (2.9) at Week
52 corresponding to an improvement of 82.4%. A simi-
lar trend was seen using LOCF with mean PASI scores of
5.5 (7.1) at week 16 and 3.6 (5.8) at Week 52 as depicted
in Figure 1 (p <0.0001, for absolute and relative difference
versus baseline for both OC and LOCEF). The proportion
of patients with PASI <1, PASI <3 (Figure 2a) and PASI
<5 (Figure 2b) increased from 1.0 (95% CI, 0.3-2.5), 1.9
(95% CI, 0.8-3.8) and 6.8 (95% CI, 4.6-9.7) at baseline to
47.9% (95% CI, 42.1-53.6), 74.6% (95% CI, 69.3-79.4) and

TABLE 1 Patient characteristics and demographic data (full analysis
set)
Parameter n Mean+SD %
Age (years) 412 47.8+14.9
Gender (male) 412 61.7
Height (cm) 408 174.0+9.4
Weight (kg) 407  88.2+19.2
Plaque psoriasis diagnosis since (years) 411 18.8+14.3
BMI (kg/m?) 407 29.1+6.0
PASI 412 16.0+9.1
PGA 411 3.1£0.6
BSA (%) 401 26.2+17.8
DLQI 409 13.7+7.3
Patients with nail psoriasis (nail-PGA >0) 411 44.3
Patients with scalp psoriasis (scalp-PGA 411 81.0
>0)
Itching (VAS) 397 56.8+26.3
Pre-treatment with conventional systemic 412 87.6
therapy
Pre-treatment with biologics 412 25.0
Concomitant disease 412 59.7

Abbreviations: BMI, body mass index; BSA, body surface area; DLQI, Dermatology
Life Quality Index; PASI, Psoriasis Area and Severity Index; PGA, Physician Global
Assessment; SD, standard deviation; VAS, visual analogue scale.
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FIGURE 1 Evolution of absolute PASI over time (mean). LOCF, Last

Observation Carried Forward; OC, Observed Cases; PASI, Psoriasis Area
and Severity Index. LOCF: n = 412.

88.4% (95% CI, 84.3-91.8) at Week 52, respectively. Using
LOCF 43.9% (95% CI, 39.1-48.9), 67.7% (95% CI, 63.0-
72.2) and 79.1% (95% CI, 74.9-83.0) achieved a PASI <1,
<3, <5 response at Week 52. The percentage of patients
with PASI 75 and PASI 90 response increased over time
to 78.7% (95% CI, 73.6-83.2) and 57.7 (95% CI, 51.9-63.3)
at Week 52, respectively. mNRI/WCI data are presented
in Table S1. The mean (SD) affected BSA with TIL was re-
duced from 26.2 (17.8) at baseline to 9.3 (12.5) [7.2 (11.4)
using LOCF] at week 16 and 4.0 (7.1) [6.4 (11.3) using
LOCF] at Week 52 (p<0.0001 for both OC and LOCEF).
The percentage of patients with clear or almost clear skin
(PGA 0/1) increased from 1.7% (95% CI, 0.7-3.5) at base-
line to 51.8% (95% CI, 46.7-56.9) at week 16 [48.9.1% (95%
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CI, 44.0-53.9), LOCF] and to 72.6% (95% CI, 67.3-77.5) at
Week 52 [64.2% (95% CI, 59.4-68.9), LOCF]. mNRI data
are presented in Table S1. In patients with scalp involve-
ment at baseline, the scalp-PGA dropped from 2.7 (95%
CI, 2.6-2.8) at baseline to 0.6 (95% CI, 0.5-0.7) at Week
52 with an overall improvement of 79.8% (95% CI, 75.6-
84.0; Figure Sla). Of these, 63.8% (95% CI, 57.2-70.0) had
no scalp involvement at Week 52 (Figure 3a). Very similar
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FIGURE 2 (a) Proportion of patients with PASI <3 from baseline

through Week 52. (b) Proportion of patients with PASI <5 from baseline
through Week 52. LOCF, Last Observation Carried Forward; OC,
Observed Cases; PASI, Psoriasis Area and Severity Index. LOCF: n = 412.
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results were obtained using LOCF with scalp-PGA drop-
ping by 70.6% (95% CI, 66.2-74.9) to a mean scalp-PGA of
0.8 (95% CI, 0.7-0.9) at Week 52. In patients with nail dis-
ease at baseline (nail-PGA >0), mean nail-PGA improved
from 1.8 (95% CI, 1.7-2.0) at baseline to 0.4 (95% CI, 0.3—
0.6) at Week 52 (Figure S1b). This corresponds to an im-
provement of 72.7% (95% CI, 63.9-81.6) with 66.7 (95% CI,
57.4-75.1) of patients being clear and 24.8% (95% CI, 17.3-
33.6) showing only mild disease (Figure 3b). Using LOCEF,
the nail-PGA improved to a similar extent by 64.8% (95%
CI, 57.4-72.3) resulting in a mean nail-PGA of 0.6 (95% CI,
0.5-0.7) at Week 52. Median itch as assessed on the VAS
decreased from 63.0 at baseline to 4.0 [6.0 LOCF] at Week
52 (p<0.0001, for both OC and LOCEF; Figure 4a). For
responder analysis, VAS was transformed to NRS. No or
only mild pruritus as defined by Reich et al.'® was reported
by 81.9% (95% CI, 76.9-86.3) of patients at Week 52 with a
similar degree of response seen when using LOCF [74.1%
(95% CI, 69.4-78.3)] (Figure 4b). Skin pain also improved
in patients receiving TIL with 92.8% patients showing no
or only mild skin pain (skin pain-NRS <3) at Week 52
(data not shown).

DLQI response

The median DLQI score (OC and LOCF) improved from
13.0 at baseline to 2.0 at Week 52 (p <0.0001, for both OC and
LOCEF; Figure 5). The percentage of patients with no impair-
ment of their HRQoL (DLQI 0/1) increased to 48.2% (95%
CI, 42.3-54.2) and 42.5% (95% CI, 37.7-47.5) using LOCF
at Week 52. mNRI data are presented in Table S1. The pro-
portion of patients with DLQI 0/1 is presented in Figure S2.
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(a) Course of the scalp-PGA in patients with scalp involvement at baseline. (b) Course of the nail-PGA in patients with nail involvement

at baseline. LOCF, Last Observation Carried Forward; OC, Observed Cases; PGA, Physician Global Assessment. Scalp-PGA, LOCEF: n = 333; nail-PGA,

LOCEF: n=182.
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FIGURE 5 DLQI score up to Week 52 (median). OC and LOCF

values are the same. DLQI, Dermatology Life Quality Index; LOCF, Last
Observation Carried Forward; OC, Observed Cases. LOCF: n = 409.

Overall, DLQI changes correlated with PASI improvement.
With a Pearson correlation coefficient of r = 0.2549 at base-
line and r = 0.53098 at Week 52, however, a certain degree of
heterogeneity of DLQI-scores became apparent (Figure S3).

Treatment satisfaction of physician and patients

At Week 52, 92.2% of physicians were satisfied or very satis-
fied with the effectiveness and 99.3% were satisfied or very
satisfied with the tolerability of TIL (Figure 6a). Similarly,
among participants, 91.4% were satisfied or very satisfied
with effectiveness and 97.1% were satisfied or very satisfied
with tolerability (Figure 6b).

Safety

Safety data are summarized in Table 2. At the point of this
interim analysis, 68 patients (15.4%) experienced an ADR.
Exposure-adjusted incidence rate (EAIR) of patients with
ADR per 100 patient-years (PY) was 16.5. Serious ADR

occurred in 14 subjects (3.2%) with an EAIR of 3.4. There
were three deaths during the period covered by this interim
analysis and EAIR per 100 PY was 0.8. The cause of death
was colon cancer in one patient and could not be discerned
for the other. All patients had multiple preexisting comor-
bidities. The three deaths were assessed to not be related to
the study drug and caused by worsening of comorbidities.
Moreover, deaths in this study were in line with average an-
nual death rate in Germany®’ (11 per 1000 people). The most
common adverse drug reactions were nausea (n = 3 subjects,
0.7%) and skin infection [folliculitis (n = 3 subjects, 0.7%)].

DISCUSSION

Here, we show interim data at Week 52 of the ongoing pro-
spective, NIS TILOT conducted in Germany to assess the
effectiveness and safety of long-term therapy with TIL in
patients with moderate-to-severe plaque psoriasis in routine
practice. We found a significant improvement of overall dis-
ease severity with a trend of continuous reduction in disease
severity throughout the study, as assessed by PASI, PGA and
BSA. Importantly, patients with involvement of impactful
areas like scalp and nails also benefitted from TIL treatment
with 6 out of 10 patients being cleared at Week 52. These
changes were accompanied by improvement of HRQoL and
other patient reported outcomes such as pruritus and skin
pain. TIL was well tolerated with no new safety signals.

In TILOT, patient baseline characteristics were similar to
those reported by the German psoriasis registry (PsoBest),
which suggests that TILOT is representative of the psoria-
sis population receiving systemic therapy in Germany.21
However, in comparison with the reSURFACE program
some differences become evident. Patients in TILOT fre-
quently suffered from comorbidities. In fact, cardiovascular
and metabolic comorbidities such as hypertension and dia-
betes were more common in TILOT (30.1% and 9%) than in
the reSURFACE 2 trial (25.5% and 3.6%)."° While the pres-
ence of certain comorbid conditions is known to distinguish
patients eligible for RCTs from those who are not,"” this in-
sight underpins the relevance of evidence from real-world
studies such as TILOT. Moreover, in this study, the mean
baseline PASI and BSA (%) of 16.0 and 26.2, respectively,
were lower than that of clinical trial populations, which were
20.2 and 32.0, respectively."" These differences might be re-
lated to the study types including the wash-out periods com-
monly used in RCTs that might lead to more exacerbated
baseline severity. In addition, more patients in TILOT had
previously received conventional systemic (87.6% of patients
vs 31.8%) or biologic therapies (25% vs 17.9%) compared
with patients from reSURFACE trials. Consequently, many
patients in TILOT received TIL as a later treatment line for
plaque psoriasis. Despite such differences, the effective-
ness results among patients in TILOT were comparable or
slightly higher to those observed in clinical trials.'” At week
28, the percentage of patients with PASI <3 (66.2%) and PASI
<5 (80.1%) were higher than what was observed in RCTs*
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FIGURE 6 (a) Physician satisfaction—effectiveness and tolerability

at Week 52. (b) Patient satisfaction—effectiveness and tolerability at Week
52.locf, Last Observation Carried Forward; OC, Observed Cases. LOCF:
n =406, 0C: n=282.

TABLE 2 Summary of safety
Tildrakizumab (n = 441, 380 PY)
n % EAIR/100 PY
Patients with any ADR 68 15.4 16.5
Patients with any serious ADR 14 3.2 3.4
Deaths® 3 0.7 0.8

Abbreviations: ADR, adverse drug reaction; EAIR, exposure-adjusted incidence
rate; PY, patient-years.
“The three deaths were assessed as not related to the study drug.

(62.8% and 75.3%, respectively). Interestingly, a trend to-
wards further improvement beyond week 28 was observed
for several parameters including, for example, PASI response
rate (PASI <3 66.2% at week 28 vs 74.6% at Week 52). This
observation is in line with data from the reSURFACE trials
showing further improvement in at least a subset of patients
beyond week 28.%* Involvement of visible areas such as scalp
and nails is frequently associated with a high burden of dis-
ease due to frequent stigmatization, pruritus or functional
impairment and pain, respectively. Therefore, effective
treatment of these manifestations is key.***** Importantly,
in this NIS, TIL demonstrated effectiveness in improving
nail and scalp disease as well as mitigating plaque psoriasis
related symptoms such as itch and skin pain. This study also
provides insights into the impact of TIL on impairment of
HRQoL experienced by plaque psoriasis patients. Although
the impact of TIL on HRQoL in TILOT was significant with
48.2% of patients achieving a DLQI 0/1 at Week 52, other
large real-world studies found even higher response rates. A
recently published cohort of TIL-treated patients reported
DLQI 0/1 in 61% of patients after 28 weeks of treatment.

retrospective observational study enrolling psoriasis patients
treated with guselkumab, risankizumab and tildrakizumab
showed that there were not any significant differences in
terms of real-life effectiveness between them.”® Overall, our
results are fairly in line with prior reports on effectiveness and
safety of TIL in routine practice, all showing similar or even
better response rates than reported in RCTs.**"*

Our study has several limitations. These include the ob-
servational character, lack of a control group and mono-
national setup. All reported outcomes were documented
according to routine practice. As a consequence, more data
gaps may result than in strictly controlled RCTs. Further,
measured variables may have been influenced by responder
bias, that is, patients experiencing a favourable treatment
response may have been more likely to continue treatment,
while those who were not experiencing a favourable treat-
ment response may have tended to discontinue treatment.
However, to address this shortcoming, in addition to OC,
more conservative imputation methods have been used to
carry forward or impute less favourable results in patients
with missing data/who terminated prematurely.

In conclusion, this is the largest prospective cohort study
published to date within the class of IL-23 inhibitors, con-
firming the effectiveness and safety of TIL. This study also
supports the real-world performance of TIL in reducing
subjective symptoms of disease such as itch and improv-
ing psoriasis in visible areas such as the scalp and nails.*>*
Longer-term data from TILOT and other studies will deepen
the understanding of the real-world effectiveness and im-
pact on the quality of life of TIL for the treatment of plaque
psoriasis.
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