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ABSTRACT

Introduction: This study aimed to understand
treatment response dynamics, including factors
associated with favorable response, among
patients with moderate-to-severe psoriasis who
received guselkumab, adalimumab, or
secukinumab.
Methods: These post hoc analyses used data
from the phase III clinical trials ECLIPSE and
VOYAGE 1, which were conducted between
September 2021 and November 2022. On the
basis of absolute Psoriasis Area and Severity
Index (aPASI) scores, patients were divided into
short-term response types (SRT1–6, based on

week 20–48 response) and long-term response
types (LRT1–4, based on week 52–252 response).
Response types (RTs) were based on aPASI cut-
offs deemed clinically relevant by the investi-
gators; SRT1/LRT1 were the most favorable
response types. Baseline characteristics were
compared across RTs, and logistic regression
analyses established factors associated with
SRT1/LRT1.
Results: Overall, 1045, 662, and 272 patients
were included in the ECLIPSE short-term,
VOYAGE 1 short-term, and VOYAGE 1 long-
term analyses, respectively. Mean age, body
mass index (BMI), baseline aPASI score, and
body surface area were lower in SRT1 than SRT6.
In VOYAGE 1, adalimumab treatment, high
BMI, and current/former smoking status resul-
ted in less favorable responses. In the
VOYAGE 1 long-term analysis, patients in
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LRT4 had the highest baseline aPASI score, were
older, and were more often obese compared
with other LRT groups. Regression analyses
showed that SRT1 (both treatments) in
VOYAGE 1 and ECLIPSE, and LRT1 (guselkumab
group) in the VOYAGE 1 long-term analysis,
were associated with week 16 aPASI response. In
VOYAGE 1, SRT1 was associated with psoriasis
duration and smoking status.
Conclusions: Early treatment response and
baseline characteristics, including smoking,
psoriasis duration, and obesity, may be associ-
ated with longer-term response to biologics.
Trial Registration Numbers: ECLIPSE:
NCT03090100, VOYAGE 1: NCT02207231.

Keywords: Psoriasis; Guselkumab; Adalimu-
mab; Secukinumab; Treatment response;
Response dynamics; Baseline factors

Key Points

The aim of this study was to assess which
characteristics are associated with
favorable response to biologics in patients
with psoriasis.

In these analyses of the ECLIPSE and
VOYAGE 1 trials, favorable response to
treatment through week 48 and 252 was
associated with absolute Psoriasis Area
and Severity Index response at week 16;
psoriasis duration and smoking status
were also associated with favorable
response in VOYAGE 1 through week 48.
Certain baseline characteristics, such as
high body mass index, were more
common in patients with less favorable
response types than other groups.

Early response to treatment and certain
baseline characteristics (smoking,
psoriasis duration, and obesity) may be
associated with longer-term response.

INTRODUCTION

Psoriasis is a chronic inflammatory skin disease
that can significantly affect patients’ quality of
life [1, 2]. In recent years, as the pathogenesis of
the disease has become better understood, a
variety of novel targeted treatments have
become available [1, 3]. Multiple biologic classes
have demonstrated efficacy for the treatment of
moderate-to-severe plaque psoriasis at set time
points, including tumor necrosis factor (TNF)
inhibitors, interleukin (IL)-17 inhibitors, an
IL-12/23 inhibitor, and IL-23 inhibitors [3, 4].
There is also evidence that these treatments can
improve patients’ quality of life [5, 6]. However,
data on predictors and dynamics of response to
biologic treatment are limited and primarily
drawn from registry and retrospective studies
[7–10]. Therefore, generating association mod-
els from randomized controlled trial data may
help with efforts to personalize healthcare in
psoriasis, to maximize positive efficacy out-
comes and minimize negative safety outcomes
[11].

Guselkumab, an IL-23p19 inhibitor admin-
istered by subcutaneous injection, has been
extensively investigated in studies of patients
with moderate-to-severe plaque psoriasis, such
as the phase III clinical trials VOYAGE 1 (which
included an open-label extension [OLE]) and
ECLIPSE [12–14]. In VOYAGE 1, higher propor-
tions of patients achieved Investigator’s Global
Assessment (IGA) 0 or 1 and Psoriasis Area and
Severity Index (PASI) 90 responses at week 16
with guselkumab versus placebo (co-primary
endpoint) or adalimumab [12]. In ECLIPSE,
guselkumab was superior to secukinumab on
the basis of the PASI 90 primary endpoint at
week 48 [13].

In clinical practice, patient responses to
biologics can be categorized into a variety of
response types (RTs), such as ‘‘maintenance of
clear response’’ and ‘‘non-acceptable response.’’
We hypothesize that a patient’s RT is likely to
vary over time. When biologic treatment is
initiated, there is usually an induction period
during which initial response occurs and con-
tinues to improve (weeks 0–12/16), followed by
a stabilization period when maximal efficacy is
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achieved and begins to level off (weeks 20–48).
Beyond this point (week 52 onwards, ‘‘long
term’’), patients are in a maintenance phase.

The objective of these post hoc analyses of
data from ECLIPSE and VOYAGE 1 was to
understand the treatment response dynamics of
different subgroups of patients with short-term
RTs (SRTs) receiving guselkumab, adalimumab,
or secukinumab in phase III trials and long-term
RTs (LRTs) for those who continued guselkumab
in the VOYAGE 1 OLE. We then evaluated fac-
tors associated with the most favorable treat-
ment RT.

METHODS

Source of Data

Data were derived from the ECLIPSE
(NCT03090100; April 2017 through September
2018 at 142 sites) and VOYAGE 1
(NCT02207231; December 2014 through June
2020, including the OLE, at 101 sites) phase III,
global, multicenter trials. Study designs have
been published previously and are briefly
described here [12, 13]. Results of these post hoc
analyses are presented. Data were analyzed
between September 2021 and November 2022.

Participants

Eligible patients were C 18 years of age and had
moderate-to-severe plaque psoriasis (absolute
PASI [aPASI] C 12, IGA score C 3, and body
surface area [BSA] involvement C 10%) for
C 6 months, and were candidates for pho-
totherapy or systemic therapy [12, 13]. The
protocols for ECLIPSE and VOYAGE 1 were
approved by relevant ethics committees and
review boards. Both studies were conducted
in accordance with the Declaration of Helsinki
and are consistent with Good Clinical Practice.
Participating patients provided written
informed consent.

Randomization, Treatment, and Masking

In ECLIPSE, patients were randomized 1:1 to
receive either guselkumab (100 mg at weeks 0
and 4, then every 8 weeks) or secukinumab
(300 mg at weeks 0, 1, 2, 3, and 4, then every
4 weeks) through week 44 [13]. In VOYAGE 1,
patients were randomized 2:1:2 to receive either
guselkumab 100 mg (weeks 0 and 4, then every
8 weeks), placebo/guselkumab (placebo at
weeks 0, 4, and 12, then guselkumab at
weeks 16 and 20, then every 8 weeks), or adali-
mumab (80 mg at week 0, 40 mg at week 1, then
40 mg every 2 weeks through week 47) [12].
Patients in the VOYAGE 1 OLE receiving
guselkumab from baseline for C 156 consecu-
tive weeks were included [14].

Outcome Assessments

In ECLIPSE, aPASI scores were obtained weekly
from baseline to week 4 and every 4 weeks
thereafter until week 48; in VOYAGE 1 and the
OLE, aPASI scores were obtained at baseline,
week 2, every 4 weeks from week 4 to 52, then
every 8 weeks to week 252.

SRTs and LRTs were author-defined at
weeks 48 and 252, respectively, and were based
on aPASI scores using cutoff values judged to be
clinically relevant. Patients receiving treatment
with guselkumab, secukinumab, or adalimumab
between weeks 0 and 48 in ECLIPSE and
VOYAGE 1 were categorized into six SRTs
(Table 1). Patients receiving guselkumab from
week 0 for C 156 consecutive weeks through up
to 5 years in the VOYAGE 1 OLE were catego-
rized into four LRTs (Table 1). RTs were mutu-
ally exclusive, and each patient was assigned to
the most favorable RT they achieved, based on
as-observed aPASI scores reported at each time
point through a defined period. Analyses were
also conducted with four alternatively defined
LRTs based on aPASI and Dermatology Life
Quality Index (DLQI) scores reported at each
time point through a defined period using
clinically relevant cutoff values as determined
by the authors (Table 1). DLQI scores were col-
lected at weeks 0, 8, 16, 24, and 48 in
VOYAGE 1 and weeks 76, 100, 124, 156, 172,
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Table 1 Response type criteria

RT Description Based on aPASI criteria alone Based on aPASI and DLQI criteria

Short term

SRT1 Maintenance of

clear response

Patients with an aPASI score of 0 at each visit

for weeks 20–48

N/A

SRT2 Maintenance of

optimal

response

Patients who were not in SRT1 and with an

aPASI score of B 1 at each visit for

weeks 20–48

N/A

SRT3 Fluctuation

around

optimal

response

Patients who were not in SRT1 or 2 and with

an aPASI score of B 1 at least once from

baseline to week 16 and weeks 20–48 and

with an aPASI score B 3 for weeks 20–48

N/A

SRT4 Gaining

optimal

response over

time

Patients who were not in SRT1, 2, or 3 and

with an aPASI score of B 1 for the first time

in weeks 20–48, and an aPASI score B 3 for

weeks 20–48

N/A

SRT5 Partial response Patients who were not in SRT1, 2, 3, or 4 and

with an aPASI score B 5 for weeks 20–48

N/A

SRT6 Non-acceptable

response

Patients who were not in SRT1, 2, 3, 4, or 5

and with an aPASI score of[ 5 at any visit

from week 20–48 or who discontinued the

study for any reason

N/A

Long term

LRT1 No disease

activity

Patients with all aPASI scores of 0 during

weeks 52–252

Patients with all aPASI scores of 0 during

weeks 52–252; no DLQI requirement

LRT2 Low disease

activity

Patients who were not in LRT1 and had all

aPASI scores of B 2 during weeks 52–252

Patients who were not in LRT1 and had all

aPASI scores of B 2 during weeks 52–252;

DLQI score of B 5 during weeks 20–252

LRT3 Tolerable

disease

activity

Patients not in LRT1 or 2 who had all aPASI

scores of B 5 during weeks 52–252

Patients not in LRT1 or LRT2 who had all

aPASI scores of B 5 during weeks 52–252;

DLQI score of B 10 during weeks 20–252

LRT4 Variable

response

Comprised all patients not in LRT1, 2, or 3 Patients not in LRT1, LRT2, or LRT3;

no DLQI requirement

SRTs ranged from most favorable, SRT1 (maintenance of clear response), to least favorable, SRT6 (non-acceptable
response). LRTs ranged from most favorable, LRT1 (no disease activity), to least favorable, LRT4 (variable response)
aPASI absolute Psoriasis Area and Severity Index, DLQI Dermatology Life Quality Index, LRT long-term RT, N/A not
applicable, RT, response type, SRT short-term RT
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204, 228, and 252 in the VOYAGE 1 OLE, but
were not collected in ECLIPSE.

Analyses

After classification of patients into RTs and
development of heatmap visualizations, base-
line characteristics were compared across RTs
with descriptive statistics. A Sankey diagram
was developed to depict the proportion of
patients in VOYAGE 1 SRTs who were recate-
gorized into each of the respective LRTs in the
VOYAGE 1 OLE.

A multivariable logistic regression model was
developed to establish factors associated with
RT1. For ECLIPSE and VOYAGE 1, SRT1 was
defined over weeks 20–48 for patients treated
with guselkumab, adalimumab, or secuk-
inumab, and for the VOYAGE 1 OLE, LRT1 was
defined over weeks 52–252 for patients treated
with guselkumab, with LRTs based on aPASI or
aPASI and DLQI criteria. Variables included in
the model were chosen on the basis of results of
comparing characteristics across RTs; variables
included baseline age, body mass index (BMI),
sex, smoking status, presence of psoriatic
arthritis, psoriasis duration, prior exposure to
systemic treatment, aPASI score, C-reactive
protein level, and aPASI score at week 16.
Observed data were used with no imputation.
Forward and backward elimination techniques,
with alpha = 0.10, were used for covariate
selection. Significance was not corrected. All
statistical analyses were conducted using SAS
version 9.4 (SAS Institute, Inc., Cary, NC, USA)
or higher using the Windows operating system.

RESULTS

Patient Disposition and RTs

Short-Term RTs
For ECLIPSE, 1045 patients were included in the
SRT analysis (guselkumab, n = 534; secuk-
inumab, n = 511); three patients were random-
ized but not treated and therefore were not
included [13]. The largest numerical differences
in between-group distribution of SRTs were

between the proportion of patients in SRT6, the
least favorable SRT (10.7% vs 18.4%, respec-
tively), and SRT1, the most favorable SRT
(34.1% vs 29.2%; Supplementary Fig. 1a).

The SRT analysis for VOYAGE 1 included
662 patients. The largest numerical differences
between guselkumab and adalimumab groups
were between the proportion of patients in
SRT6, the least favorable (15.2% vs 43.2%,
respectively), and SRT1, the most favorable SRT
(22.5% vs 10.8%; Supplementary Fig. 1b).

Long-Term RTs
In VOYAGE 1, 329 patients were enrolled to
receive guselkumab; however, 57 (17.3%) dis-
continued treatment before week 156 and were
not included in the LRT analysis. Therefore,
272 patients were included and categorized into
four LRTs (Supplementary Fig. 1c).

Because the criteria between SRTs and LRTs
differed, patient distributions across both were
compared for VOYAGE 1 (short-term) and the
OLE (long-term). A Sankey diagram depicted
the proportion of patients in each SRT and their
recategorization into an LRT is shown in Fig. 1.
Most patients were recategorized from SRTs to
similar/corresponding LRTs. Similar results were
seen when patients were categorized into RTs
based on observed aPASI and DLQI scores
(Supplementary Fig. 2).

Baseline Characteristics

Short-Term RTs
Across the overall study populations of ECLIPSE
and VOYAGE 1 (Supplementary Tables 1–4),
mean age, BMI, aPASI score, and BSA at baseline
were lower for SRT1 versus SRT6. SRT1 and SRT2
included the highest proportions of younger
patients (\45 years of age); in VOYAGE 1,
SRT4 had the lowest proportion of patients who
never smoked; mean body weight was generally
higher in less favorable RTs. In ECLIPSE, psori-
asis duration was shortest in SRT1 for patients
receiving secukinumab, and lowest in SRT2 and
SRT4 for patients receiving guselkumab. In
VOYAGE 1, psoriasis duration was shortest in
SRT1 for patients treated with adalimumab
or guselkumab.
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Patients treated with adalimumab in
VOYAGE 1 with a high BMI and/or who were
current smokers were often categorized into less
favorable SRTs, whereas a higher proportion of
never-smokers were included in more favorable
SRTs. However, BMI and smoking status
appeared to have a less substantial effect on SRTs
for guselkumab. Mean aPASI score at baseline
was numerically lower in SRT1 versus SRT6 in
the guselkumab group but similar between SRT1
and SRT6 in the adalimumab group.

Long-Term RTs
Baseline characteristics across LRTs in the
VOYAGE 1 OLE are shown in Supplementary
Table 5. Patients in LRT4 had higher mean age,
BMI, and aPASI at baseline and more were obese
versus all other LRTs. The proportion of patients
without nail psoriasis was highest in LRT1 and
LRT2. All other characteristics were generally
similar across LRTs. Similarly, when using
observed aPASI and DLQI scores to categorize
patients into LRTs, patients in LRT4 had the
highest baseline aPASI scores, and LRT4 inclu-
ded more patients with nail psoriasis at baseline
than other LRTs (Supplementary Table 6).

Efficacy and Patient-Reported Outcomes
Over Time

Mean aPASI scores over time are shown in
Fig. 2a–c. Across all trials, in all SRTs and LRTs,
aPASI score improved over time from baseline
to the end of trial. Results were similar for the
VOYAGE 1 OLE, with patients categorized into
LRTs based on observed aPASI and DLQI scores
(Supplementary Fig. 3). Heatmap visualizations
of patient-level aPASI scores for each of the
treatment groups in ECLIPSE, VOYAGE 1, and
the VOYAGE 1 OLE are shown in Supplemen-
tary Figs. 4, 5, and 6. More patients were cate-
gorized into SRT1 or SRT2 with guselkumab
versus secukinumab in ECLIPSE (Supplementary
Figs. 1a and 4); this was also true for guselk-
umab versus adalimumab in VOYAGE 1 (Sup-
plementary Figs. 1b and 5). In the VOYAGE 1
OLE, most patients were categorized into LRT2
based on aPASI score (Supplementary Figs. 1c
and 6). In the VOYAGE 1 OLE, with LRT groups
categorized on the basis of observed aPASI and
DLQI scores, similar numbers of patients fell
into LRT2 and LRT3 (Supplementary Fig. 6b).

Fig. 1 Sankey diagram depicting proportion of patients
receiving guselkumab in VOYAGE 1 according to each
SRT and their recategorization into an LRT in the
VOYAGE 1 OLE. A large proportion of patients in
VOYAGE 1 who achieved a specific SRT went on to
achieve a similar LRT. Only patients who were in the

study for C 156 weeks, received guselkumab, and inclu-
ded in both the short- and long-term analyses are
included. SRTs and LRTs were defined on the basis of
aPASI only. aPASI absolute Psoriasis Area and Severity
Index, LRT long-term RT, OLE open-label extension,
RT response type, SRT short-term RT
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Fig. 2 Plots of mean aPASI scores for patients in each
numbered RT group across the three clinical trials. Patients
with more favorable SRTs achieved better skin responses
than patients with less favorable SRTs. a ECLIPSE,
b VOYAGE 1, and c VOYAGE 1 OLE. Patients with
more favorable SRTs achieved better skin responses than
patients with less favorable SRTs. Data shown are for
the overall population for each trial, and, therefore,

a and b include patients that were treated with guselkumab
or secukinumab and guselkumab or adalimumab, respec-
tively. Patients in the OLE of VOYAGE 1 were treated
with guselkumab (c). SRTs and LRTs were defined on the
basis of aPASI only. aPASI absolute Psoriasis Area and
Severity Index, LRT long-term RT, OLE open-label
extension, RT response type, SRT short-term RT
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Among patients receiving guselkumab in
VOYAGE 1, DLQI scores were largely aligned
with aPASI scores, although DLQI scores were
more variable over time. In general, DLQI
responses were achieved by week 24 and main-
tained thereafter in SRT1–6, and DLQI score was
consistently lower in SRT1 and SRT2 versus other
SRTs (Fig. 3a). DLQI patterns over 252 weeks in
patients receiving guselkumab in the VOYAGE 1
OLE were similar to those seen for aPASI scores,
particularly for LRT1–3 (Fig. 3b). At week 24,
mean DLQI scores were 0.69–5.70 and 0.88–3.14
across SRTs in VOYAGE 1 and LRTs in the
VOYAGE 1 OLE, respectively. As with mean
aPASI scores over time for the VOYAGE 1 OLE,
when RTs were based on observed aPASI and
DLQI scores, the DLQI results were similar com-
pared with RTs based on observed aPASI score
alone (Supplementary Fig. 7). At week 24, mean
DLQI scores ranged from 0.59 to 3.61 across RTs
in the VOYAGE 1 OLE when RTs were based on
observed aPASI and DLQI scores. Heatmap visu-
alizations of patient-level DLQI scores for each
treatment group in the VOYAGE 1 and
VOYAGE 1 OLE are shown in Supplementary
Fig. 8.

Logistic Regression Model: Factors
Associated with Classification in RT1
When Receiving Biologic Treatment

Results of the multivariable logistic regression
for factors associated with SRT1 (patients from
ECLIPSE and VOYAGE 1 treated with guselk-
umab, adalimumab, or secukinumab) and LRT1
(patients from the VOYAGE 1 OLE treated with
guselkumab), using the backward elimination
model are presented in Fig. 4, with odds ratios
shown for selected covariates. Results using the
full model are presented in Supplementary
Fig. 9.

In the backward elimination model, achiev-
ing SRT1 in ECLIPSE, SRT1 in VOYAGE 1, and
LRT1 in the VOYAGE 1 OLE were associated
with aPASI scores at week 16 (Fig. 4). In
ECLIPSE, this was the only variable associated
with achievement of SRT1, and in the
VOYAGE 1 OLE it was the only variable associ-
ated with achievement of LRT1 (irrespective of

how LRTs were defined). Of note, when looking
at baseline demographics, there was not a sta-
tistically significant association between lower
BMI at baseline and achievement of LRT1.
However, in VOYAGE 1, SRT1 was associated
with psoriasis duration and smoking status
at baseline.

DISCUSSION

In these post hoc analyses of data from two
multicenter randomized controlled clinical tri-
als, patients in favorable SRTs and LRTs tended
to be younger, have lower baseline BMI and
aPASI scores, and have shorter duration of pso-
riasis than those in less favorable RTs. In mul-
tivariable logistic regression analyses, lower
week 16 aPASI scores were consistently associ-
ated with a higher chance of achieving the most
favorable RTs (SRT1 in ECLIPSE and VOYAGE 1,
and LRT1 in the VOYAGE 1 OLE). In
VOYAGE 1, but not ECLIPSE, shorter disease
duration and never having smoked (versus
being a former smoker) were also associated
with a higher probability of achieving SRT1; no
baseline demographics were associated with
achieving LRT1.

As expected, on the basis of the efficacy
results from the ECLIPSE and VOYAGE 1 stud-
ies, more patients receiving guselkumab were
classified into favorable SRTs versus secuk-
inumab or adalimumab. At the end of the
VOYAGE 1 OLE, most patients treated with
guselkumab had low disease activity (LRT2).
These analyses identified differences in charac-
teristics that help to explain these results. For
example, short-term treatment with adali-
mumab resulted in categorization into less
favorable SRTs among current smokers versus
patients who had never smoked, whereas
smoking status did not appear to impact SRT
classification for patients receiving secuk-
inumab or guselkumab. Higher baseline BMI
appeared to result in categorization into less
favorable SRTs among patients receiving secuk-
inumab or adalimumab, but no clear pattern
was observed with guselkumab. Validation
studies are required to confirm the association
between variables identified and the RTs
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defined here and to support use of these RTs for
the guidance of treatment in clinical practice.

These results contribute to the ongoing
effort to personalize treatment of psoriasis,
which requires an understanding of the factors
that may affect response to different treatments
[11, 15]. The RTs used were author-defined and
based on clinical experience, but generally
appear consistent with wider interpretation of
aPASI scores. For example, in an analysis of data

from the British Association of Dermatologists
Biologics and Immunomodulators Register
(BADBIR), including more than 13,000 patients
with psoriasis, achieving aPASI score B 4 was
concordant with PASI 75 response in 88% of
cases [16]. Additionally, in a population-based
cohort study including 2034 patients with
moderate-to-severe psoriasis and 3 years’ sus-
tained treatment with adalimumab, etanercept,
infliximab, certolizumab pegol, ustekinumab,

Fig. 3 Plots of mean DLQI scores over time for patients
from VOYAGE 1 and the VOYAGE 1 OLE stratified by
RT. Patients with more favorable short-term and long-
term RTs achieved greater improvements in DLQI scores
than patients in less favorable RTs. a Data shown are for
the overall VOYAGE 1 population and, therefore, the
graph includes patients that received guselkumab or

adalimumab. b Patients in the OLE of VOYAGE 1 were
treated with guselkumab. SRTs and LRTs were defined on
the basis of aPASI only. aPASI absolute Psoriasis Area and
Severity Index, DLQI Dermatology Life Quality Index,
LRT long-term RT, OLE open-label extension,
RT, response type, SRT short-term RT
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secukinumab, ixekizumab, or brodalumab, pre-
dictive prognostic models were used to identify
optimal biologic treatment [17]. Modeling pre-
dicted which cytokine targets were associated
with a successful treatment outcome with
59.2–63.6% accuracy overall and 93.9–95.9%
accuracy for the two most successful treatments.
Therefore, predicted response to treatment
could potentially be used to guide a holistic
approach for managing patients with psoriasis,
which may allow physicians to optimize the
balance of treatment benefit and the risk of side
effects on an individual basis [11, 15].

The association of smoking with the onset of
psoriasis and disease severity is well established
[18–20]. Data from real-world registries [7–9],
retrospective analyses [10], and a recent meta-
analysis [21] have shown that smokers have a

worse response to biologic therapy than non-
smokers. However, biologics have more com-
monly been studied either by mechanism of
action or as an overall class, but differences
between individual biologics have not been
established. In a recent pooled analysis evalu-
ating the effect of baseline factors on outcomes
with secukinumab, there were more non-
smokers in groups with better responses to
treatment; a similar, but weaker, trend was also
seen in patients treated with etanercept [22].
The value of smoking cessation for reducing
psoriasis severity remains unclear, and its
impact on treatment outcomes in patients with
psoriasis has yet to be explored [21]. Nonethe-
less, smoking cessation programs should be
considered for patients with psoriasis [20].

Fig. 4 Association of factors with SRT1 (ECLIPSE and
VOYAGE 1) and LRT1 (VOYAGE 1 OLE); backward
elimination model. Forest plot shows that, in ECLIPSE,
achievement of SRT1 was associated with aPASI score at
week 16. In VOYAGE 1, aPASI score at week 16 and
smoking status (former smoker vs never smoker) at
baseline were associated with achievement of SRT1. In
the VOYAGE 1 OLE, aPASI score at week 16 was
associated with achievement of LRT1. The model for

the SRT is based on patients receiving guselkumab or
secukinumab in ECLIPSE and guselkumab or adalimumab
in VOYAGE 1; the model for the LRT is based on
patients receiving guselkumab in the VOYAGE 1 OLE.
aPASI absolute Psoriasis Area and Severity Index, BMI
body mass index, CI confidence interval, DLQI Derma-
tology Life Quality Index, LRT long-term response type,
OLE open-label extension, SRT short-term response type,
W week
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The less favorable outcomes observed in this
study in patients with a high BMI treated with
secukinumab and adalimumab are also consis-
tent with observations in real-world and retro-
spective analyses [7–10]. Additionally, in an
analysis of pooled phase III data from patients
with psoriasis (FIXTURE, ERASURE, and CLEAR
trials), lower BMI was associated with a better
response to treatment with secukinumab [22].
In the prospective GUIDE study, which ana-
lyzed factors leading to complete skin clearance
following guselkumab treatment, each kg/m2

increase in BMI negatively affected the likeli-
hood of achieving clearance [23]. However,
consistent with real-world studies [24, 25], our
analyses found that the effect of BMI on efficacy
may be less with guselkumab treatment com-
pared with other treatments. Weight loss has
been shown to improve treatment outcomes in
patients with psoriasis [26, 27], and weight loss
interventions should also be considered when
treating patients.

Finally, prior biologic therapy may be asso-
ciated with a poor short-term response to
guselkumab and secukinumab. This is consis-
tent with other studies showing that prior sys-
temic or biologic therapy can negatively affect
the efficacy of TNF inhibitors [28, 29], ustek-
inumab [28, 30], secukinumab [22], and
guselkumab [25].

The primary strength of this analysis is that
it is based on robust datasets from two ran-
domized clinical trials that included a total of
almost 2000 participants. Our analysis therefore
includes comparison of three different treat-
ments. In addition, these datasets included
long-term follow-up, to a maximum of
252 weeks, allowing differentiation of short-
term and long-term response. It is also a
strength that the RT definitions were based on
thresholds deemed clinically relevant by psori-
asis experts. In contrast, a limitation of the
analysis is that the RT definitions did not con-
sider patient views. A recent consensus study,
including patients with psoriasis, dermatolo-
gists, and nurses, described freedom from dis-
ease as multifaceted, with five domains
identified as management of clinical symptoms,

considerations beyond the skin, treatment bur-
den, quality of care, and well-being [31]. Hence,
this analysis may have missed certain patient-
relevant considerations by focusing on clinical
responses, evaluating aPASI ± DLQI alone.
Other limitations include the post hoc nature of
these analyses, use of descriptive statistics, and
the lack of statistical analyses comparing
adjustment for baseline characteristics across
different RTs. Long-term data were only avail-
able for guselkumab, with no comparator.
Additionally, with the exception of obesity,
baseline cardiometabolic parameters were not
evaluated; diabetes, metabolic syndrome, and
hypertension have all been shown to be asso-
ciated with response to biologics in other stud-
ies [22]. While similar results were found with
RTs defined on the basis of aPASI score alone or
aPASI and DLQI scores, patient-reported out-
comes are important measures of treatment
success [31]. Covariates using logistic regression
were derived on the basis of a relatively small
number of patients, and correlation/agreement
within covariates was not evaluated. Further,
aPASI score was used to define RTs and was also
a covariate and therefore, as expected, was
associated with SRT1/LRT1. Most covariates
were measured at baseline with the response
variable based on a time interval; it is possible
that a given characteristic could have changed
(e.g., smoking status) during the time interval
used to define the RT. Lastly, the performance
of the models was never compared.

CONCLUSION

Our analyses suggest associations between ini-
tial response and certain baseline characteristics
(e.g., smoking, psoriasis duration, and obesity)
with long-term response to treatment. Such
associations may differ between biologics. Life-
style and weight management appear to be
important in management of psoriasis, given
their impact on treatment outcomes. Further
research is needed to confirm these findings and
validate the clinical relevance of the RT defini-
tions presented here: for instance, future
prospective studies should collect data on a
wider range of potential treatment response
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predictors. It could also be valuable to run a
similar analysis including patient-identified
disease outcomes as noted above. However, the
present study suggests that tailored disease
management based on patients’ baseline char-
acteristics for more effective treatment appears
to be a future possibility.
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