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In clinical practice, interruption of treatment may not
result in immediate cessation of disease control, and
some patients even experience sustained treatment
response following treatment interruption. This post
hoc analysis of UNCOVER-1 and -2 Phase 3 clinical
trials characterized the time to loss of treatment re-
sponse in patients with psoriasis who responded to
ixekizumab through a 12-week treatment period,
and who were then re-randomized to placebo for the
following 48 weeks. For those with static Physician
Global Assessment [sPGA]0/1 and Psoriasis Area and
Severity Index [PASI]90 at Week 12, the median time
to loss of PASI90 was 16.1 weeks (95% confidence
interval 12.7-16.4). For those with PASI100 at Week
12, the median time to loss of PASI100 was 12.1 weeks
(95% confidence interval 9.0-13.0). A small subset of
patients maintained high levels of disease control th-
rough Week 60. This study adds to the growing body
of evidence on sustained treatment response following
treatment interruption.
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iologics have proven effectiveness and safety in

treating plaque psoriasis (PsO). Long-term use of
biologics is necessary to control the signs and symptoms
of PsO, and it has been demonstrated both in studies with
periods of treatment withdrawal and in clinical practice
that treatment interruption leads to recurrence of skin
signs in patients (1-4). However, sustained responses
are observed in a small proportion of patients after tre-
atment withdrawal (1-4). These observations have been
interpreted by some as disease modification by biologics
(5). The aim of this study was to evaluate sustained treat-
ment responses and time to loss of response in patients
receiving ixekizumab (IXE), an anti-interleukin (IL)-17A
antagonist, in clinical studies, to complement available

SIGNIFICANCE

Some patients continue to experience disease control for
a time after treatment stops. To help characterize this
phenomenon, we measured the time to loss of disease con-
trol in clinical trials, for ixekizumab, a biologic drug used to
treat psoriasis. We show that a small nhumber of patients
who responded to ixekizumab maintained high levels of
disease control throughout the 48 weeks after ixekizumab
treatment. We discuss factors which could affect time to
loss of treatment response, including how biologics are
metabolised and act on the body, natural variation in
disease course, removal of disease triggers, and modifica-
tion of the disease.

data for other biologics used for PsO treatment. This post
hoc analysis investigates loss of Psoriasis Area and Se-
verity Index (PASI)75, PASI90 and PASI100 responses,
as these are reflective of the more ambitious treatment
goals for PsO. In addition, potential explanations for
sustained responses are discussed.

MATERIALS AND METHODS

The full study protocols, designs, population and outcomes of
UNCOVER-1 and -2 have been published previously (6, 7). This
post hoc analysis includes only patients who received IXE every
2 weeks (Q2W) through Week (W)12, achieved static Physician
Global Assessment (sSPGA)0/1 and PASI90 or PASI100 responses
at W12, and were re-randomized to placebo (PBO) during the
withdrawal period. Efficacy was measured by PASI and sPGA
assessments every 4 weeks until W60. The median time to loss of
PASI75, PASI90 and PASI100 responses for W12 IXE responders
(sPGAO0/1 and PASI90 or PASI100) was evaluated using Kaplan—
Meier time-to-event analyses. The time to loss of response was
calculated as the date of loss of response during the withdrawal
period (W16 to W60) minus the date of W12+1. Patients not
meeting criteria for loss of PASI response during the withdrawal
period were censored at the last visit date during that period and
considered non-responders.

RESULTS

Baseline demographics of the overall UNCOVER-1 and
-2 population and W12 IXE responders were comparable
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Table I. Baseline characteristics and demographics of the overall UNCOVER-1 and -2 study population and patients who achieved sPGAO/1

and PASI90 or sPGAO/1 and PASI100 at Week 12

Overall UNCOVER-1 and -2 PASI90 responders at Week
patient population

PASI100 responders at

12 re-randomized to PBO Week 12 re-randomized to

Characteristic (n=2,520) (n=180) PBO (n=98)
Age, years, mean+SD 45.3+13.0 44.2+12.5 45.3+12.5
Male, n (%) 1,704 (67.6) 118 (65.6) 58 (59.2)
BMI, kg/m?, mean+SD 30.7+6.9 29.9+6.2 28.9+5.8
Duration of PsO symptoms since diagnosis, years, mean+SD 19.2+12.2 19.2+11.6 20.2+11.5
Age at psoriasis onset, years, mean+SD 26.6+14.2 25.4+14.6 25.6+14.5
Baseline sPGA, mean+SD 3.6+0.6 3.5+0.6 3.5+0.6
Baseline PASI, mean+SD 19.9+7.6 20.1+8.2 19.5+7.2
Baseline % BSA, mean+SD 26.9+16.9 26.7+17.7 24.7+14.8
PsA diagnosis, n (%) 629 (25.0) 44 (24.4) 24 (24.5)
Previous biologic therapy, n (%) 810 (32.1) 55 (30.6) 33(33.7)

BMI: body mass index; BSA: body surface area; PASI: Psoriasis Area and Severity Index; PBO: placebo; PsA: psoriatic arthritis; PsO: plaque psoriasis; sPGA: Static

Physician Global Assessment.

(Table I). Of the 211 patients who received IXE 80 mg
Q2W from baseline and achieved an sPGAO/1 at W12,
180 and 98 patients also had a PASI90 and PASI100
response, respectively, at W12 and were re-randomized
to PBO. Our post hoc analysis demonstrated that, for
sPGAO0/1 and PASI90 responders at W12, the median
(95% confidence interval [95% CIJ) time to loss of re-
sponse was 16.1 (12.7-16.4) weeks for PASI90 and 20.1
(17.1-20.6) weeks for PASI7S5 (Fig. 1A). Of the PASI90
responders at W12, 2.8% (n=>5) did not lose their PASI90
response before W60, while 7.2% (n=13) did not lose
their PASI75 response.

For sPGA0/1 and PASI100 responders at W12, the me-
dian (95% CI) time to loss of PASI100 response was 12.1
(9.0-13.0) weeks (Fig. 1B). In addition, the median (95%
CI) time to loss of response was 16.6 (16.0—17.6) weeks
for PASI90 and 20.6 (20.0-23.9) weeks for PASI75 for
the sSPGAO0/1 and PASI100 responders at W12 (Fig. 1B).
Of W12 PASI100 responders, 4.1% (n=4) did not lose
their PASI100 response before W60, 4.1% (n=4) did not
lose their PASI90 response, and 7.1% (n=7) did not lose
their PASI75 response.

DISCUSSION

This post hoc analysis of UNCOVER-1 and -2 shows
that, after IXE withdrawal at W12, half of PASI90 and
PASI100 responders maintained their response for 16 and
12 weeks, respectively. A small proportion of responders
at W12 maintained their response for 48 weeks after
IXE withdrawal, consistent with previously published
data from UNCOVER-1 and -2, demonstrating that,
among [XE-treated patients with an sSPGAO0/1 response
at W12 who were re-randomized to receive PBO, 7.6%
maintained an sPGAO0/1 response after 48 weeks and
had a median time to relapse (defined as an sPGA >3)
of 20.4 weeks (3, 6).

Sustained off-treatment responses have been reported
for some biologics for PsO, including IXE (1-4). The
median times to relapse for some biologics for PsO are
summarized in Table II; however, differences in the ran-
domized withdrawal period design and relapse definitions
prevent inter-drug comparisons. Possible explanations
for the duration of time to loss of response and frequency
of sustained off-treatment responses for different biolo-
gics include pharmacodynamic and/or pharmacokinetic

A 10 B 100
—_ Median (95% Cl) Median (95% Cl)
2 IXEQ2W/PBO  Patients Events (Weeks) IXEQ2W/PBO  Patients Events (Weeks)
29 80 | —— PASI75 180 167  20.14(17.14,20.57) 80 —— PASI75 98 91 20.64(20.00, 23.86)
S5 ———PASI90 180 175 16.14(12.71,1643) ——PASI90 98 94 16.57(16.00,17.57)
‘g 2 PASIN00 98 94 12.14(9.00, 13.00)
5L 6 60 1
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Time since PASI90 response (Weeks) Time since PASI100 response (Weeks)
No. of patients at risk (events until next visit) No. of patients at risk (events until next visit)
Time. 0 12 24 36 a8 52 Time 0 2 2% 36 48 52
PASI7S  98(11) 87(50) 3706) 1ne) 6() 0
PRSI 18000) 15069) 6160 2o o 0 PASIS0  98(26) 72648) 207) 70) 40 0
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Fig. 1. Psoriasis Area and Severity Index (PASI) responses in patients during withdrawal period (NRI). Time to loss of: (A) PASI90/75 and (B)
PASI100/90/75 in patients with (A) PASI90 and (B) PASI100 responses at week 12. Symbols represent censored observations. 95% CI: 95% confidence

PASI100  98(48) 50(35)

interval; IXE: ixekizumab; Q2W: every 2 weeks; NRI: non-responder imputation; PBO: placebo.
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Table II. Summary of randomized withdrawal and re-treatment study designs for biologics for plaque psoriasis

Drug IXE SEC BRO RIS GUS TIL

Inhibits IL-17A IL-17A IL-17RA IL-23 IL-23 IL-23

Trial UNCOVER-1 and  SCULPTURE (14) AMAGINE-1 (15) IMMhance (16) VOYAGE-2 (1) reSURFACE-1 (4)

-2(3,6)

Randomized withdrawal period Weeks 12-60 Weeks 12-60 Weeks 12-52 Weeks 28-88 Weeks 28-72 Weeks 28-64

Response criteria for re-randomization sPGA0/1 PASI75 sPGA0/1 sPGA0/1 PASI90 PASI75

Relapse criteria sPGA =23 Loss of 220% of sPGA =23 sPGA =23 Loss of 250% of  Loss of 250% of
the maximum PASI the Week 28 PASI the maximum PASI
improvement and loss response improvement
of PASI75 response

Half-life, days (8) 13 27 11 28 15-18 23

Median time to relapse, weeks 20° 242 6.5°¢ 422 232 (for loss of 24 (100 mg and

PASIO) 200 mg TIL)

@Median time to relapse shows the length of time to relapse after last treatment dose. bRelapse was defined as the desire of the patient to start a new treatment. “Median
time to loss of response results are from post hoc analysis of patients from the AMAGINE-1, -2 and -3 trials, which were terminated mid-trial.
BRO: brodalumab; GUS: guselkumab; IL: interleukin; IXE: ixekizumab; PASI: Psoriasis Area and Severity Index; RIS: risankizumab; SEC: secukinumab; sPGA: Static

Physician Global Assessment; TIL: tildrakizumab.

properties of biologics, natural fluctuations in the course
of PsO, removal of disease triggers, potential disease
modification, or any combination of these factors (5).

Firstly, variations in pharmacodynamic and/or pharma-
cokinetic properties between biologics might affect the
duration of treatment response. Inhibition of different
cytokines involved in PsO may affect distinct inflamma-
tory pathways. In addition, greater proportions of patients
achieving high response levels imply a greater propor-
tion with serum drug levels exceeding that required to
achieve a response. As the half-lives for anti-IL-17 and
anti-IL-23 biologics range from 11 to 28 days (Table II)
(8), it may require several months for drug levels to drop
below those required to achieve a response threshold,
resulting in longer lasting residual effects.

Secondly, PsO is a highly variable disease, ranging
from stable disease in some patients to fluctuating periods
of relapse and remission in others. Therefore, it is pos-
sible that sustained off-treatment responses may be due
to a period of natural remission rather than a treatment-
specific result. Similarly, removal of disease triggers
during treatment periods may reduce disease symptoms
during treatment-free periods. Specifically, termination
of concurrent medication and lifestyle changes (such as
weight reduction, diminished psychosocial stress) may
improve PsO symptoms (5). In addition, since being male
or biologic-naive are associated with increased responses
to biologic treatment (9), it is possible that these and
other factors may also influence off-treatment responses.
Conversely, certain genetic variants (such as an IL-23R
genotype) and smoking may predispose patients to more
severe disease (10), which may potentially accelerate the
recurrence of PsO.

Finally, disease modification because of biologic
treatment has also been proposed as an explanation
for the sustained off-treatment responses observed in
some patients. Indeed, in some inflammatory diseases,
evidence exists that biologic treatment can modify immu-
nological processes underlying pathogenesis and prevent
disease progression (11). While there is no underlying
structural, macroscopic damage that can be measured
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to demonstrate a change in disease progression in PsO,
some microscopic changes, such as treatment-recalcitrant
tissue-resident memory T cells at sites previously af-
fected by PsO, may potentially exist in PsO; however,
further research is needed to investigate this (12).

Reflective of the aforementioned factors, there are no
feasible study designs for the investigation of disease
modification in PsO. A hypothetical randomized study
would need to monitor treatment responders after tre-
atment withdrawal over a defined number of years and
compare them with a control group that did not receive
any treatment during the initial treatment period. While
patients with long-term (often >10 years) moderate-to-
severe PsO are generally the population investigated in
PsO studies, biologic treatment at the early stages of
psoriasis is associated with a reduced rate of relapse,
and early intensive biologic treatment of other immune-
mediated inflammatory diseases suggests this can reduce
inflammatory mechanisms that lead to chronic inflam-
mation and improve long-term patient outcomes (5,
11, 13). Therefore, to specifically address the question
of disease modification, it appears that patients with
new-onset moderate-to-severe PsO should be included
in these randomized studies to diminish the impact of
the discussed confounders; however, this proposed
study design is yet to be validated. In addition, it would
be ethically challenging to withhold treatment when
highly effective treatments exist for PsO. Overall, as
well-designed, adequately powered studies specifically
studying disease modification have not been performed
in patients with PsO to date, there is insufficient evi-
dence to claim that biologic treatment leads to disease
modification in PsO.

In conclusion, this post hoc analysis demonstrated
that, for IXE-treated patients who achieved sPGAO0/1
and PASI90 or PASI100 at W12, the median time to
loss of response was 16 and 12 weeks, respectively,
and that a small proportion of patients maintained their
PASI responses after 48 weeks. These observations are
consistent with IXE’s pharmacokinetic properties and an
occasionally fluctuating disease course. Overall, these
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results and those published for other biologics emphasize
a lack of supportive data for disease modification in PsO.
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