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Background Chronic psoriasis may require medication adjustments over time.
Objectives To evaluate the efficacy/safety of tildrakizumab in subgroups from the
reSURFACE studies (N = 1862) that received continuous dosing, higher/lower
dosing, treatment interruption/reinitiation and initiation.

Methods Responders [Psoriasis Area and Severity Index (PASI) > 75%] and partial
responders (PASI > 50% to < 75%) in Part 3 of the reSURFACE studies (weeks
28-52 or week 64) who received tildrakizumab 200 mg or 100 mg were reran-
domized to the same dosage (T100/T100 or T200/T200), a higher/lower
dosage (T100/T200 or T200/T100) or placebo (PBO) (T100/PBO or T200/
PBO). Patients receiving PBO who relapsed were reinitiated to tildrakizumab.
Etanercept (ETN) week-28 partial responders and nonresponders (PASI < 50%)
received tildrakizumab 200 mg (ETN/T200).

Results Among T100/T100 and T200/T200 week-28 partial responders, the pro-
portion of patients who achieved as-observed PASI 75 responses increased over
time. Among T100/T200 week-28 partial responders, PASI 75 responses
increased from week 32 (38:5%) to week 52 (63-2%) and remained consistent
in T200/T100 week-28 responders. Among patients who relapsed in the T100/
PBO and T200/PBO groups, 86% and 83% of those who reinitiated tildrak-
izumab achieved PASI 75 by week 64, respectively. Among ETN/T200 week-28
partial responders, PASI 75 responses (nonresponder imputation) increased from
week 32 (24-1%) to week 52 (74-7%). PASI 90, PASI 100 and Physician’s Global
Assessment responses were consistent with PASI 75 results. Treatment was well
tolerated.
Conclusions Patients

generally fared well with tildrakizumab maintenance,

reinitiation, dose adjustment or initiation.

What’s already known about this topic?

e Tildrakizumab demonstrated significant efficacy vs. placebo with a positive safety
profile during the first 28 weeks of treatment in two randomized double-blind
trials.
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What does this study add?

e Treatment scenarios with tildrakizumab, such as long-term continuous dosing (up
to 64 weeks), treatment interruption/reinitiation and switching from another bio-
logic, can be part of the management of plaque psoriasis with a reasonable expec-
tation of efficacy and tolerability.

Recent advances in the treatment of chronic plaque psoriasis
have focused on targeting the interleukin (IL)-23/T helper
(Th)17 immunological pathway using the IL-17A antagonists
secukinumab and ixekizumab and the IL-23pl19 antagonists
guselkumab and tildrakizumab.' * Tildrakizumab, recently
approved by the U.S. Food and Drug Administration and the
European Medicines Agency for the treatment of moderate-to-
severe plaque psoriasis, is a humanized monoclonal antibody
that selectively inhibits I1-23p19.%® Large phase IIb and phase
III trials have demonstrated the efficacy and safety of tildrak-
izumab.*’ The reSURFACE 1 and reSURFACE 2 studies were
three-part, randomized controlled phase III studies in which
tildrakizumab 100 mg (T100) and 200 mg (T200) were eval-
uated compared with placebo; reSURFACE 2 also included an
active comparator, etanercept (ETN).* Both tildrakizumab
dosages demonstrated significant efficacy vs. placebo (PBO)
with a positive safety profile during Part 1 (initial 12 weeks)
and Part 2 (subsequent 16 weeks).*

Long-term treatment and medication adjustments may be
needed to maintain disease control of chronic plaque psoriasis.
Some medication adjustments that occur in real-world settings
include interruption of treatment/reinitiation of treatment,
higher/lower dosing, or switching from an older biologic
with an inadequate response to a newer biologic with a differ-
ent mechanism of action.®’ In recognition of these real-world
biologic dosing practices for chronic psoriasis, the objectives
of Part 3 of the reSURFACE studies (ClinicalTrials.gov
NCT01722331, NCT01729754) were to evaluate (i) the
maintenance of efficacy and safety with continuous tildrak-
izumab dosing, (ii) relapse after treatment interruption and
retreatment effect upon relapse, (iii) the impact that adjusting
doses (higher or lower) has on efficacy and safety, and (iv)
the efficacy and safety of tildrakizumab after switching from
ETN.

Materials and methods

Study designs

Data were obtained from two international multicentre, three-
part, double-blinded, randomized controlled phase III studies
[reSURFACE 1 (ClinicalTrials.gov NCT01722331; Merck
Protocol 010) and reSURFACE 2  (ClinicalTrials.gov
NCT01729754; Merck Protocol 011)].* Details of both studies
have been previously described.* Briefly, eligible participants
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were adults aged > 18 years with moderate-to-severe chronic
plaque psoriasis [body surface area involvement > 10%, Physi-
cian’s Global Assessment (PGA) score > 3 and Psoriasis Area
and Severity Index (PASI) > 12] at baseline who were candi-
dates for phototherapy or systemic therapy. In Part 1 (weeks
0-12) of reSURFACE 1, patients were randomized (2 : 2 : 1)
to receive tildrakizamab 200 mg, tildrakizumab 100 mg or
PBO subcutaneously. In Part 1 (weeks 0—12) of reSURFACE 2,
patients were randomized (2 : 2 : 1 :2) to receive tildrak-
izumab 200 mg, tildrakizumab 100 mg, PBO or twice-weekly
ETN 50 mg subcutaneously (Fig. 1). In Part 2 (weeks 12-28)
of both studies, patients who received tildrakizumab (or ETN
in reSURFACE 2) in Part 1 of the studies continued the same
originally randomized treatment (except ETN decreased to
once weekly) and patients in the PBO group were rerandom-
ized (1 : 1) to receive either tildrakizumab 200 mg or 100
mg (Fig. 1). At week 28, nonresponders to tildrakizumab and
responders to ETN (reSURFACE 2 only) were discontinued
(Fig. 1). In Part 3 (weeks 28—64, reSURFACE 1; weeks 28—
52, reSURFACE 2) of the studies, responders (PASI > 75%)
and partial responders (PASI > 50% to < 75%) who received
tildrakizumab 200 mg or 100 mg were rerandomized to con-
tinue the same dosage of tildrakizumab, a different tildrak-
izumab dosage or PBO (reSURFACE 1 only). Tildrakizumab
treatment was administered every 12 weeks. Responders in
reSURFACE 1 rerandomized to PBO in Part 3 who relapsed
were reinitiated to their originally randomized tildrakizumab
dosage. ETN partial responders (PASI > 50% to < 75%) and
nonresponders (PASI < 50%) in reSURFACE 2 received tildrak-
izumab 200 mg (Fig. 1). Patients switched from ETN received
tildrakizumab at weeks 32, 36 and 48.

The studies were conducted in accordance with the Declara-
tion of Helsinki. Local institutional review boards or ethics
panels reviewed and approved the study protocols; written
informed consent was signed by all participants prior to con-
ducting study-related procedures.

Study end points

Results for the efficacy and safety end points in Parts 1 and
2 of the individual reSURFACE studies have been previously
reported.* Efficacy end points included the proportion of
patients achieving > 75%, 90% and 100% improvement in
PAST (i.e. PASI 75, PASI 90 and PASI 100 responses, respec-

tively), and the proportion of patients achieving PGA

© 2019 The Authors. British Journal of Dermatology
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Fig 1. Study designs for (a) reSURFACE 1 and (b) reSURFACE 2. Source of patients from reSURFACE 1 and reSURFACE 2 contributing to pooled
subgroups are indicated by blue (T200/T200), green (T100/T100) and red (T100/T200). D/C, discontinued; ETN, etanercept; NR,
nonresponders; PBO, placebo; PR, partial responders; R, responders; TIL, tildrakizumab.

response (defined as a PGA score of ‘clear’ or ‘minimal” with points was week 0. Safety and tolerability were assessed by

at least a two-grade reduction from baseline) at week 40,

clinical review of adverse events (AEs), laboratory tests and
week 52, and/or week 64. Baseline for all efficacy end

vital signs.
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Continuous long-term maintenance dosing was defined as
patients who received the same dosage of tildrakizumab from
baseline through the end of Part 3 (week 64 in reSURFACE 1
and week 52 in reSURFACE 2); data from the two studies
were pooled according to the respective 100 mg or 200 mg
tildrakizumab dosage. Relapse was defined as a 50% reduction
in maximum PASI response following withdrawal of tildrak-
izumab treatment. Rebound was defined as worsening of pso-
riasis over baseline values (PASI > 125%) or new pustular,
erythrodermic or more inflammatory psoriasis occurring
within 2 months after stopping tildrakizumab.

Prespecified analyses of efficacy and safety end points
were conducted in the subpopulations of patients with con-
tinuous dosing (TlOO/TlOO and T200/T200, data pooled
from both studies), patients switched to PBO (T100/PBO
and T200/PBO) in reSURFACE 1, and in patients with
dosage adjustment in either study [T100/T200 (data pooled
from both studies) and T200/T100 (reSURFACE 2 only)
(Table S1; see Supporting Information)]. End points were
analysed post hoc in partial responders and nonresponders
switched from ETN to tildrakizumab (ETN/T200) in reSUR-
FACE 2 (Fig. 1).

Statistical analysis

The efficacy population included the full analysis set popula-
tion, and the safety population included the all-participants-
as-treated population (i.e. patients who entered Part 3 and
received at least one dose of study medication). In the effi-
cacy population, patients were grouped based on allocated
treatment, whereas patients were grouped based on the
actual treatment in the safety population. Descriptive sum-
mary statistics were calculated for all end points. As per the
protocols, data for Part 3 study end points were as-observed
(i.e. no imputation for missing data or nonresponders),
except in the analysis of efficacy outcomes in ETN partial
responders and nonresponders who switched to tildrak-
izumab 200 mg where nonresponder imputation was used.
Post hoc nonresponder imputation analyses of Part 3 end
points from the individual studies are provided in Table S2
(see Supporting Information).

Results

Patient disposition

Overall, 1862 patients were randomized to the studies; 1770
patients completed Part 1 and 1671 patients completed Part
2% A total of 676 patients and 794 patients participated in
Part 3 of reSURFACE 1 and reSURFACE 2, respectively; 638
patients (94-4%) in reSURFACE 1 and 756 patients (95-2%)
in reSURFACE 2 completed Part 3 of each study. Baseline
demographic and disease characteristics for patients entering
Part 3 were generally similar among the dosing subgroups
and to the full randomized patient populations in reSURFACE
1 and 2 (Table 1).*
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Efficacy

Continuous long-term tildrakizumab dosing

In reSURFACE 1 and reSURFACE 2, a subgroup of patients
received the same dosage of tildrakizumab from baseline of
Part 1 until the end of Part 3 (T100/T100 and T200/T200);
data from the respective dosages in the two studies were
pooled. Among patients in the T100/T100 (n = 40) and
T200/T200 (n = 102) subgroups who were partial responders
at week 28, the proportion of patients who achieved PASI 75
response at week 52 increased over time to 64% and 52-5%,
respectively (Fig. S1; see Supporting Information). Results
with continuous long-term tildrakizumab dosing for PAST 90,
PASI 100 and PGA in week-28 partial responders were gener-
ally consistent with PASI 75 results (Fig. S1; see Supporting
Information). As previously reported, among patients in the
T100/T100 and T200/T200 subgroups who were responders
at week 28 in both studies, PASI 75 responses remained con-
sistent over time.”*

Relapse or rebound of disease after tildrakizumab
withdrawal

In reSURFACE 1, a subgroup of patients was withdrawn
from tildrakizumab treatment and rerandomized to PBO
(T100/PBO or T200/PBO). The median time to relapse in
the T100/PBO and T200/PBO subgroups was 24 weeks in
each group. The proportions of patients in the T100/PBO
subgroup who were PASI 75 responders at week 28 and
who experienced relapse at each time point were 0-9%
(week 32), 5:-5% (week 40), 10-8% (week 52) and 11-8%
(week 64). The proportions of patients in the T200/PBO
subgroup who were PASI 75 responders at week 28 and
who experienced relapse at each time point were 0-8%
(week 32), 3:5% (week 40), 14-1% (week 52) and 10-0%
(week 64). In general, the proportion of patients in the
T100/PBO and T200/PBO groups who were PASI 75
responders decreased over time in Part 3 (Fig. 2). Similar
results were observed for PASI 90, PASI 100 and PGA
responses (Fig. S2; see Supporting Information). Among
those who relapsed and who had reinitiated tildrakizumab
for at least 12 weeks, 86% who reinitiated tildrakizumab
100 mg (T100/PBO/T100, n = 35) and 83% who reinitiated
tildrakizumab 200 mg (T200/PBO/T200, n = 30) achieved
PASI 75 again by week 64. PASI 90, PASI 100 and PGA
responses also increased with reinitiation of tildrakizumab
treatment.

There were no patients who experienced rebound of disease
after tildrakizumab withdrawal.

Dosage adjustment

In both studies, a subgroup of week-28 partial responders
receiving tildrakizumab 100 mg was rerandomized to 200 mg
(TlOO/TZOO, n = 40); data from the two studies were pooled.

© 2019 The Authors. British Journal of Dermatology
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Table 1 Baseline demographics and disease characteristics of all randomized patients and patients who entered Part 3

© 2019 The Authors. British Journal of Dermatology British Journal of Dermatology (2020) 182, pp1359-1368
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Fig 2. Proportion of week 28 responders in reSURFACE 1 with Psoriasis Area and Severity Index (PASI) 75 response over time after withdrawal of
tildrakizumab (T100/PBO and T200/PBO). PBO, placebo; T100, tildrakizumab 100 mg; T200, tildrakizumab 200 mg.
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Fig 3. Proportion of patients with (a) Psoriasis Area and Severity Index (PASI) 75, (b) PASI 90, (c) PASI 100 and (d) Physician’s Global
Assessment (PGA) of ‘clear’ or ‘minimal’ response over time after dose adjustment of tildrakizumab 100 mg to 200 mg (T100/T200; week 28
partial responders) and tildrakizumab 200 mg to 100 mg (T200/T100; week 28 responders). PBO, placebo; T100, tildrakizumab 100 mg; T200,

tildrakizumab 200 mg.

The proportion of patients in the T100/T200 subgroup who
were PASI 75 responders increased from week 32 (39%) to
week 52 (63%) (Fig. 3). PASI 90, PASI 100 and PGA
responses for the T100/T200 subgroup were generally consis-
tent with the PASI 75 results (Fig. 3).

In reSURFACE 2, a subgroup of week-28 responders
receiving tildrakizamab 200 mg was rerandomized to

British Journal of Dermatology (2020) 182, pp1359-1368

tildrakizamab 100 mg (T200/100, n = 110). The
proportions of patients in this T200/T100 subgroup who
were PASI 75 responders remained consistent from week
32 (98-2%) to week 52 (94-2%) (Fig. 3). PASI 90, PASI
100 and PGA responses for the T200/T100 subgroup
consistent with the PASI 75 results

were generally

(Fig. 3).

© 2019 The Authors. British Journal of Dermatology
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Treatment switch from etanercept

In reSURFACE 2, patients who were partial or nonresponders
to ETN at week 28 were switched to tildrakizumab 200 mg
following a 4-week washout period (ETN/T200, n = 120).
The proportion of patients in this ETN/T200 subgroup who
achieved PASI 75 response increased from week 32 (24-1%,
ETN partial responders; 10-3%, ETN nonresponders) to week
52 (74:7%, ETN partial responders; 53-8%, ETN nonrespon-
ders) (Fig. S3; see Supporting Information). PASI 90, PASI
100 and PGA responses for the ETN/T200 subgroup were
generally consistent with the PASI 75 results (Fig. S3; see Sup-
porting Information).

Safety

Overall, at least one treatment-emergent AE was reported by
50-9-75-0% of the patient dosing subgroups in Part 3
(Table 2). The most common AE in all dosing subgroups was
nasopharyngitis (11-7-20-6%). The rates of serious AEs were
low (0-9-7-8%), except in the T100/T100 continuous dosing
group, where six serious AEs were reported (15%); one of the
serious AEs in the T100/T100 group was related to treatment.
Rates of discontinuation owing to AEs were generally low (0—
5-0%). Five deaths
occurred during Part 3 of the studies. None of the deaths were

in patients receiving tildrakizumab

considered related to study medication.

Discussion

As spontaneous remission of long-standing chronic plaque
psoriasis is uncommon, long-term treatment and medication
adjustment may be needed to maintain disease control. The
current analysis demonstrates that long-term continuous dos-
ing of tildrakizumab, not only maintains efficacy, but also
improves efficacy over time in some patients; 63-9% of
patients who were partial responders at week 28 with the
100-mg dosage achieved PASI 75 by week 52. Durability of
efficacy for psoriasis has also been observed with the IL-
23p19 antagonist guselkumab. In the phase III VOYAGE 1 trial
(N = 837), the coprimary end point of a PGA score of ‘clear’
or ‘minimal’ was achieved with guselkumab treatment by
85-1% of patients at week 16 and 82-4% of patients at week
100; PASI 75 was achieved by 91:2% of patients at week 16
and 94-8% of patients at week 100.>'°
of long-term studies of biologics for psoriasis indicated that

In contrast, a review

up to one-third of patients receiving anti-tumour necrosis fac-
tor (TNF)-o agents experience a loss of efficacy over time.''
Loss of efficacy with the IL-17A antagonist secukinumab was
reported for 21% of patients before 32 weeks of treatment in
one study, although the investigators speculated that the
patients in the study may have been subject to a selection bias

12,13

towards treatment-resistant psoriasis. Other long-term

studies have demonstrated sustained efficacy for up to 5 years

with secukinumab and 4 years with ixekizumab.'*'?

© 2019 The Authors. British Journal of Dermatology

Interruption of treatment may occur for various reasons
such as pregnancy, insurance coverage or surgery. The group
in reSURFACE 1 who were PASI 75 responders and were
rerandomized to PBO after 28 weeks of tildrakizumab treat-
ment mimicked treatment interruption. As expected, disease
control declined after tildrakizumab withdrawal. However, of
the patients who relapsed and were reinitiated to tildrak-
izumab, approximately 85% achieved PASI 75. These data pro-
vide reassurance that patients may regain response after a
treatment interruption of tildrakizumab. Regaining efficacy
after treatment interruption has also been demonstrated for
secukinumab in a withdrawal trial of clinical responders,
where 181 patients were rerandomized to PBO at week 52.'°
Overall, 75% of these patients relapsed and more than 90%
were able to achieve PASI 75 after secukinumab reinitiation.
In contrast, response rates with ETN were reduced after a
treatment interruption, with only 52% of initial responders
achieving PASI 75 after reinitiation. '’

In real-world practice, it is common for patients to adjust
dosages of biologics.® Occasionally, the dosage is increased
because of a lack of efficacy, whereas a lengthy remission may
prompt a decrease in dosage.® Analysis of tildrakizumab
dosage adjustments revealed that for patients receiving the
200-mg dosage who were responders at week 28, adjusting
the dosage to 100 mg had little impact on efficacy. For
patients on the 100-mg dosage who were only partial respon-
ders at week 28, increasing the dosage to 200 mg resulted in
continued improvement, but there was no meaningful differ-
ence compared with those who continued to receive the 100-
mg dosage.

Access to biologics with different mechanisms of action
provides patients with treatment options to achieve the best
disease control possible. A majority of patients in reSURFACE
2 who were nonresponders or partial responders after 28
weeks of ETN achieved PASI 75 within 20 weeks of switching
to tildrakizumab. Many of the trials of biologics for psoriasis
that target the IL-23/Th17 immunological pathway have used
anti-TNF-ol agents as active comparators, and clinical responses
to guselkumab and ixekizumab in patients who are partial or
nonresponders to anti-TNF-o. agents have been demon-
strated.'®"?

The safety and tolerability of tildrakizumab was demon-
strated in Parts 1 and 2 of the reSURFACE studies and in a
pooled analysis of phase II and III studies.**® In Part 3 of
the studies, tildrakizumab remained well tolerated among all
the dosing subgroups examined, and treatment up to 64
weeks did not suggest a risk for important new safety events
occurring later in treatment or a change in the overall pat-
tern of AEs.

The portions of the analysis involving partial responders
were limited by small sample size. Another potential limitation
of the analysis was, as mentioned in the Materials and meth-
ods section above, that different statistical methods were used
to handle dropouts and nonresponders in different cohorts.
As-observed data were used for analysis of some cohorts,

British Journal of Dermatology (2020) 182, pp1359-1368
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Table 2 Summary of adverse events (AEs) in Part 3 of reSURFACE 1 and reSURFACE 2 dosing subgroups

British Journal of Dermatology (2020) 182, pp1359-1368 © 2019 The Authors. British Journal of Dermatology
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which did not include patients who may have left the study
owing to lack of efficacy.

The current analysis indicates that patients who receive
long-term continuous dosing with tildrakizumab for up to 64
weeks can maintain or improve clinical outcomes. Further-
more, the results provide reassurance that efficacy can be
regained after a treatment interruption and reinitiation, and
that reinitiation is well tolerated. Lastly, the majority of
patients who do not respond or who only partially respond to
ETN can achieve improved clinical responses with tildrak-
izumab. In sum, data from these clinical studies demonstrate
the efficacy and tolerability of tildrakizumab for patients under
various changing treatment scenarios.
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Supporting Information

Additional Supporting Information may be found in the online
version of this article at the publisher’s website:

Table S1 Source of patients from reSURFACE 1 and reSUR-
FACE 2 contributing to pooled subgroups.

Table S2 Proportion of patients with Psoriasis Area and
Severity Index (PASI) 75, PASI 90, PASI 100 and Physician’s
Global Assessment of ‘clear’ or ‘minimal’ at the end of Part 3
(week 52 for reSURFACE 1 and week 64 for reSURFACE 2)
analysed as-observed or by nonresponder imputation (NRI)
when available.

Fig S1. Pooled analysis from reSURFACE 1 and reSURFACE
2 of proportion of patients with (a) Psoriasis Area and Severity
Index (PASI) 75, (b) PASI 90, (c) PASI 100, and (d) Physi-
cian’s Global Assessment of ‘clear’ or ‘minimal’ over time in
week 28 partial responders who received continuous tildrak-
izumab dosing.

Fig S2. Proportion of week 28 responders in reSURFACE 1
with (a) Psoriasis Area and Severity Index (PASI) 90, (b) PASI
100 and (c) Physician’s Global Assessment of ‘clear’ or ‘mini-
mal’ over time after withdrawal of tildrakizamab [T100/pla-
cebo (PBO) and T200/PBO].

Fig S3. Proportion of week 28 etanercept (ETN) partial
responders (PR) and nonresponders (NR) with (a) Psoriasis
Area and Severity Index (PASI) 75, (b) PASI 90, (c) PASI 100
and (d) Physician’s Global Assessment responses over time
after switching to tildrakizumab 200 mg (ETN/T200). *N’s
include randomized patients who were partial or nonrespon-
ders at week 28 who completed Part 2; one patient did not
enter Part 3 of the study.
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