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ABSTRACT

Introduction: When assessing the effect of a
therapy for psoriasis (PsO), it is important to
consider speed of response and cumulative
response. However, responses among biologics
may differ by body regions. This post hoc
analysis compares speed of response and
cumulative response for ixekizumab (IXE), an

interleukin-17A antagonist, and guselkumab
(GUS), an interleukin-23p19 inhibitor, in dif-
ferent body regions of patients with moderate-
to-severe plaque PsO participating in the
IXORA-R study, up to week 24.
Methods: The IXORA-R design has been previ-
ously described. Patients received the respective
on-label dosing of IXE or GUS. The median time
to first Psoriasis Area and Severity Index (PASI)
50, 75, 90, and 100 response (50%, 75%, 90%,
and 100% improvement from baseline, respec-
tively) and the cumulative days with clear skin
for PASI 50, 75, 90, and 100 responses were
assessed in four body regions: head, trunk,
upper extremities, and lower extremities.

Prior Presentation: This manuscript is based on work
that has been previously displayed in the form of an
e-poster at the European Academy of Dermatology and
Venereology (EADV)—31st Congress on 7-10 September
2022 in Milan, Italy.
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Results: A total of 1027 patients were enrolled
and received IXE (N = 520) or GUS (N = 507).
Median time to first PASI 50, 75, 90, and 100
response was shortest in the head region, fol-
lowed by the remaining body regions in both
IXE and GUS cohorts. In each body region, IXE
was significantly faster than GUS (p\ 0.001) in
achieving PASI 50, 75, 90, and 100. Through 24
weeks, the number of days with clear skin for
PASI 90 and 100 was greater in the head region,
followed by trunk, upper extremities, and lastly
lower extremities in both IXE and GUS cohorts.
In each body region, through 24 weeks, patients
on IXE experienced a significantly higher
number of days with clear skin for PASI 50, 75,
90, and 100 than patients on GUS (p\ 0.01).
Conclusions: As compared to GUS, IXE pro-
vided a faster skin clearance and more days with
clear skin in all body regions of patients with
moderate-to-severe plaque PsO through 24
weeks.
Trial Registration Number: https://www.
clinicaltrials.gov/: NCT03573323 (IXORA-R).

PLAIN LANGUAGE SUMMARY

Psoriasis, a long-term, inflammatory skin dis-
ease, impacts patient’s lives, and response to
treatment varies depending on the body region
affected. Here, we assessed the speed of response
and cumulative response through 24 weeks in
different body regions (head, trunk, upper
extremities, and lower extremities) of patients
with moderate-to-severe plaque psoriasis trea-
ted with currently approved therapies: ixek-
izumab (IXE), an interleukin-17A antagonist, or
guselkumab (GUS), an interleukin-23p19 inhi-
bitor. We calculated the speed of response as the
number of weeks to achieve first skin clearance,
based on the Psoriasis Area and Severity Index
(PASI) tool, and the cumulative response as the
number of days with clear skin throughout the
24-week period. We found that the head region
achieved skin clearance fastest and had a higher
number of days with clear skin compared to the

trunk, upper extremities, and lower extremities,
in both groups of patients treated with IXE or
GUS. Compared to GUS, IXE provided faster
skin clearance and a higher number of days
with clear skin in all body regions. For example,
the head region of patients treated with IXE, as
compared to GUS, achieved complete skin
clearance twofold faster and experienced 18.7%
more days of complete skin clearance. In con-
clusion, treatment with IXE through 24 weeks
provided a faster response and a higher cumu-
lative response than treatment with GUS in all
four body regions of patients with moderate-to-
severe plaque psoriasis.

Keywords : Body regions; Cumulative
response; Ixekizumab; IXORA-R; Moderate-to-
severe plaque psoriasis; PASI; Speed of response

Key Summary Points

Why carry out this study?

Responses among biologics for the
treatment of moderate-to-severe plaque
psoriasis may differ by body region.

In this post hoc analysis, we assessed and
compared the response to ixekizumab
(IXE), an interleukin-17A antagonist,
versus guselkumab (GUS), an interleukin-
23p19 inhibitor, in different body regions
of patients enrolled in the IXORA-R study.

What was learned from the study?

In both the IXE and GUS cohorts, the
speed of response and the cumulative
response for Psoriasis Area and Severity
Index (PASI) 100 (complete skin
clearance) were higher in the head region,
followed by the trunk, upper extremities,
and lastly lower extremities.

As compared to GUS, IXE provided a
significantly faster response and a
significantly higher cumulative response
in all body regions.

H. C.-H. Hong
Probity Medical Research Inch, Surrey, BC, Canada
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DIGITAL FEATURES

An interactive infographic provided for this
article: https://vahub.lilly.com/gooderham_
dermatologyandtherapy_2024.

INTRODUCTION

Psoriasis (PsO) is a chronic, lifelong, inflamma-
tory skin disease that affects 3.0% of the US
adult population [1] and an estimated 55.8
million adults worldwide [2]. The prevalence of
PsO in children is lower than in adults, ranging
from 0% in Taiwan to 2.1% in Italy [2]

The pathogenesis of PsO is thought to be
related to an excessive activation of parts of the
adaptive immune system [3]. Psoriatic lesions
develop as a result of a complex interaction
between cells and mediators of the immune
system and skin epithelium and connective
tissue [4]. For patients with mild PsO, topical
treatments and/or targeted phototherapy are
recommended. For patients with moderate-to-
severe PsO or for patients with concurrent pso-
riatic arthritis, systemic treatments are recom-
mended [3]. Specifically, biologic drugs and
small molecules have become valuable options
in recent years [5, 6].

PsO impacts multiple facets of a patient’s life
[7]. This is reflected in the cumulative life course
impairment, a concept that has been intro-
duced to describe how the accumulation of
physical, psychological, social, and economic
burdens across a lifetime influence life-chang-
ing decisions and alter the course of the lives of
many patients affected by PsO [8, 9]. Due to
this, it is important to consider the cumulative
benefits for patients when assessing the effect of
a therapy for PsO. In addition to long-term
efficacy, speed of response is also an important
milestone when gauging therapeutic success,
and it is a treatment goal for patients.

The efficacy and safety of ixekizumab (IXE),
an interleukin (IL)-17A antagonist, and guselk-
umab (GUS), an IL-23p19 inhibitor, were asses-
sed and compared in the IXORA-R head-to-head
clinical trial. IXE was found to clear skin more
rapidly and provide a greater cumulative benefit

than GUS in patients with moderate-to-severe
plaque PsO [10, 11].

Some areas of the body have additional
impacts on patients’ quality of life [12]. For
instance, patients with PsO in the scalp region
have reported greater disease and itch severity
and poorer health in comparison to patients
with PsO affecting other body regions [13].
Likewise, some areas of the body respond faster
to certain biologic therapies than other body
regions [14–17].

The objective of this post hoc analysis is to
compare speed of response and cumulative
response by body regions for IXE versus GUS in
patients with moderate-to-severe plaque PsO
participating in the IXORA-R study, up to week
24.

METHODS

Study Design

The study design of the phase IV, randomized,
double-blind, head-to-head, multicenter
IXORA-R clinical trial (ClinicalTrials.gov:
NCT03573323) has been previously thoroughly
described [10, 11]. Briefly, patients were ran-
domly assigned 1:1 to receive subcutaneous
injections of the respective on-label dosing of
IXE or GUS. Specifically, patients on IXE
received a 160-mg starting dose at week 0, fol-
lowed by 80 mg every 2 weeks from weeks 2 to
12, and every 4 weeks thereafter. Patients on
GUS received 100 mg at weeks 0, 4, 12, and 20.

The study protocol was approved by local
ethics review boards (Electronic Supplementary
Material Table S1) and was conducted according
to the International Conference on Harmo-
nization Good Clinical Practice guidelines and
the Declaration of Helsinki. All patients were
required to give informed consent for partici-
pation in the study.

Patient Population

Patients were enrolled in the trial if they were
C 18 years of age with chronic plaque PsO for at
least 6 months before baseline, were a candidate
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for phototherapy and/or systemic therapy, and
had a static Physician’s Global Assessment
score C 3, a Psoriasis Area and Severity Index
(PASI) score C 12, and a body surface area
involvement C 10% at screening and baseline.

Patients were excluded from the trial if they
had a predominant pattern of pustular, ery-
throdermic, and/or guttate forms of PsO; a his-
tory of drug-induced PsO or a clinically
significant flare of PsO during the 12 weeks
before baseline; previous treatment with IL-
23p19 antagonists (including GUS); concurrent
or recent use of any biologic agent within the
specified periods prior to baseline; previous
treatment with IXE; or failure to respond to an
IL-17 antagonist.

Outcomes

The PASI assesses the degree of skin area affected
and the severity of skin disease in four body
regions: the head (i.e., head, scalp, and neck),
the trunk (i.e., chest, abdomen, back, axillae,
and genitalia), the upper extremities (i.e., arms,
hands, and palms, exclusive of nails), and the
lower extremities (i.e., buttocks, legs, feet, and
soles, exclusive of nails). A PASI improvement
from baseline of 50%, 75%, 90%, and 100% is
indicated as PASI 50, PASI 75, PASI 90, and PASI
100, respectively.

In this study, the speed of response was
assessed as the median time to first PASI 50, 75,
90, and 100 responses in each body region, and
the cumulative response was assessed as the
number of days with clear skin for PASI 50, 75,
90, and 100 responses in each body region.

Statistical Analysis

The intent-to-treat population was analyzed
through 24 weeks. The median time to first PASI
50, 75, 90, and 100 responses in each body
region was calculated based on Kaplan–Meier
analysis, and the treatment comparisons were
performed using log-rank test. The cumulative
days with clear skin for PASI 50, 75, 90, and 100
responses in each body region were calculated
by the average number of days with PASI
response up to the applicable time point and

estimated by the percentage of the maximum
area under the curve (AUC) over the total
duration at that time point. The treatment
comparisons were performed using the analysis
of covariance (ANCOVA) adjusted for baseline
PASI and pooled sites. Normality tests of con-
tinuous variables (e.g., PASI) have been carried
out at the study level, as specified in the pro-
tocol of the IXORA-R study.

Missing data were imputed with non-re-
sponder imputation (NRI) for categorical vari-
ables, modified baseline observation carried
forward (mBOCF) for continuous variables, and
between visits extrapolation for patient-level
AUC.

SAS version 9.4 software (SAS Institute, Cary,
NC, USA) was used for statistical analysis.

RESULTS

A total of 1027 patients were enrolled in the
IXORA-R trial, among whom 520 received IXE
and 507 received GUS.

Demographics and baseline characteristics
were numerically similar across the two treat-
ment arms (Table 1). The baseline mean (stan-
dard deviation [SD]) age was 49.0 (13.9) years
for patients on IXE and 49.0 (14.9) years for
patients on GUS, with almost two thirds of each
treatment arm being males. The baseline mean
(SD) PASI score was 19.5 (7.9) for patients on
IXE and 19.3 (7.1) for patients on GUS. The
regional baseline mean (SD) PASI score in
patients treated with IXE versus GUS was high-
est in the lower extremities (8.9 [4.3] vs. 8.9
[3.9]), followed by trunk (5.3 [3.3] vs. 5.3 [3.2]),
upper extremities (3.8 [1.9] vs. 3.6 [1.8]), and
head (1.6 [1.2] vs. 1.6 [1.2]) (Table 1).

For the IXE treatment arm, the median time
to first PASI 50, 75, 90, and 100 responses was
shortest in the head region, followed by the
trunk, upper extremities, and lastly the lower
extremities (Fig. 1). Similarly, for the GUS
treatment arm, the median time to first PASI 75,
90, and 100 responses was shortest in the head
region, followed by the trunk, upper extremi-
ties, and lastly the lower extremities (Fig. 1). For
the GUS treatment arm, however, the median
time to first PASI 50 response was shortest in the
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head region, followed by all other body regions
within a similar time frame (Fig. 1).

In each body region, IXE was significantly
faster than GUS (p\ 0.001) in achieving PASI
50, 75, 90, and 100. Specifically, the median
time to complete skin clearance (i.e., PASI 100)
of the body regions in patients treated with IXE
versus GUS was 4.1 versus 8.1 weeks (p\ 0.001)
in the head, 6.4 versus 10.1 weeks (p\0.001) in
the trunk, 8.1 versus 10.1 weeks (p\0.001) in
the upper extremities, and 10.1 versus 16.1
weeks (p\0.001) in the lower extremities
(Fig. 1).

In both IXE and GUS treatment arms,
through 24 weeks, the number of days with
clear skin for PASI 90 and PASI 100 was greatest
in the head region, followed by the trunk, upper
extremities, and lastly by the lower extremities
(Fig. 2). Conversely, no substantial difference in
the number of days with clear skin for PASI 50
and 75 was observed among body regions, in
both treatment arms, through 24 weeks (Fig. 2).

In each body region, through 24 weeks,
patients on IXE experienced a significantly
higher number of days with clear skin for PASI
50, 75, 90, and 100 as compared to patients on

Table 1 Demographics and baseline characteristics

Demographics and baseline
characteristics

Ixekizumab
(N = 520)

Guselkumab
(N = 507)

Total population, ITT
(N = 1027)

Age, years 49.0 (13.9) 49.0 (14.9) 49.0 (14.4)

Male, n (%) 338 (65.0) 314 (61.9) 652 (63.5)

Weight

Weight, kg 96.6 (24.9) 94.6 (24.9) 95.6 (24.9)

C 100 kg, n (%) 197 (38.0) 171 (33.7) 368 (35.9)

Body Mass Index, kg/m2 32.9 (7.9) 32.8 (7.9) 32.8 (7.9)

Duration of PsO since diagnosis, years 17.5 (13.8) 16.3 (13.8) 16.9 (13.8)

Body Surface Area, % 24.1 (16.1) 23.8 (15.4) 23.9 (15.8)

Mean PASI score

Body 19.5 (7.9) 19.3 (7.1) 19.4 (7.5)

Head 1.6 (1.2) 1.6 (1.2) 1.6 (1.2)

Trunk 5.3 (3.3) 5.3 (3.2) 5.3 (3.2)

Lower extremities 8.9 (4.3) 8.9 (3.9) 8.9 (4.1)

Upper extremities 3.8 (1.9) 3.6 (1.8) 3.7 (1.9)

DLQI total score 12.8 (6.9) 13.2 (7.4) 13.0 (7.1)

Prior PsO therapy, n (%)

Non-biologic systemic 170 (32.7) 141 (27.8) 311 (30.3)

Topical therapy 375 (72.1) 354 (69.8) 729 (71.0)

Phototherapy 77 (14.8) 63 (12.4) 140 (13.6)

Biologic 139 (26.7) 134 (26.4) 273 (26.6)

Data are presented as the mean with the standard deviation in parentheses, unless otherwise stated
DLQI Dermatology Life Quality Index, ITT intent-to-treat, PASI Psoriasis Area and Severity Index, PsO psoriasis
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GUS (p\ 0.01). Specifically, the number of days
with complete skin clearance (i.e., PASI 100) in
patients treated with IXE versus GUS was 107.5
versus 90.6 days (p\ 0.0001) in the head, 97.7
versus 83.9 days (p\0.0001) in the trunk, 85.0
versus 75.6 days (p = 0.002) in the upper
extremities, and 75.7 versus 59.8 days
(p\ 0.0001) in the lower extremities (Fig. 2).

DISCUSSION

The impact of PsO on patients’ quality of life
varies depending on the body region affected
[12]. For instance, the head and the upper
extremities are visible body regions and, there-
fore, their involvement has been reported to be
associated with higher feelings of stigmatization

and levels of social anxiety [18]. The trunk
includes the genitals, and genital involvement
has been shown to impact patients’ intimate
relationships [19].

Consequently, it is important that PsO
treatments achieve a rapid and cumulative
response in all body regions, especially in those
that carry a higher burden [20]. The speed of
response of a biologic therapy for PsO has been
seen to be an important factor in improving not
only the quality of life and satisfaction of
patients, but also the treatment persistence,
perhaps because, among other factors [21, 22], it
builds trust and confidence between the patient
and the healthcare provider. The cumulative
response of a biologic therapy for PsO is also a
paramount factor in counterbalancing the

Fig. 1 Median time to first PASI 50, 75, 90, and 100
responses by body regions (head, trunk, upper extremities,
and lower extremities) in patients on IXE (N = 520) or
GUS (N = 507). Data are presented as the median
number of weeks with 95% CI. Asterisks indicate a

statistically significant difference at ***p-value\ 0.001 by
the log-rank test. CI confidence interval, GUS guselkumab,
IL interleukin, IXE ixekizumab, PASI Psoriasis Area and
Severity Index. Interactive Infographic link: https://vahub.
lilly.com/gooderham_dermatologyandtherapy_2024
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cumulative life course impairment caused by
PsO [8, 9].

This analysis examined the speed of response
and cumulative response in the four body
regions assessed by the PASI score, namely, the
head, trunk, lower extremities, and upper
extremities, and compared responses between
two biologics currently approved for the treat-
ment of moderate-to-severe PsO: IXE vs. GUS.

In terms of differences in body regions, in
both groups of patients treated with IXE or
GUS, skin clearance was achieved faster in the
head region as compared to the remaining body
regions. Specifically, the median time to achieve
the first PASI 100 in the head region was
approximately half of the median time required
to achieve the first PASI 100 in the upper

extremities (for IXE only) and in the lower
extremities (for both IXE and GUS). This finding
is in accordance with the authors’ clinical
observations, data from real-world clinical
practice [14], and data from other trials [15–17].

In a real-world retrospective study, Cheng
et al. found that the head and upper extremities
regions had the lowest PASI scores (PASI 75, 90,
and 100) as compared to the lower extremities
in patients with moderate-to-severe PsO who
completed 2-year ustekinumab or secukinumab
treatment [14].

Blauvelt et al. observed that the head and
trunk of patients with moderate-to-severe PsO
treated with IXE for 12 weeks responded more
quickly than the upper and lower extremities,
especially in terms of reduced scaling and

Fig. 2 Days of clear skin for PASI 50, 75, 90, and 100
responses by body regions (head, trunk, upper extremities,
and lower extremities) in patients on IXE (N = 514) or
GUS (N = 506) through 24 weeks. Data are presented as
least-squares means with 95% CI. Asterisks indicate

statistically significant differences at **p-value\ 0.01 and
****p-value\ 0.0001 by analysis of covariance. CI confi-
dence interval, GUS guselkumab, IL interleukin, IXE
ixekizumab, LSM least-squares mean, PASI Psoriasis Area
and Severity Index.
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thickness [15]. Similarly, Armstrong et al.
reported that, in patients with moderate-to-
severe PsO treated with adalimumab for 16
weeks, the trunk and head showed greater
responses than the upper and lower extremities,
as measured by regional PASI reduction from
baseline [16]. Griffiths et al. also reported that,
in patients with moderate-to-severe PsO treated
with etanercept (50 mg once weekly for 24
weeks), the median time to PASI 75 was faster
for the head and trunk (both 12 weeks), fol-
lowed by upper and lower extremities (both 18
weeks). By week 24, C 84% of patients achieved
PASI 75 for the head region, whereas C 64%
achieved PASI 75 for the lower extremities [17].

In terms of treatment comparison, we found
that patients treated with IXE experienced a
significantly faster response and a significantly
higher cumulative response, through 24 weeks,
in all body regions as compared to patients
treated with GUS.

When looking at the time to complete skin
clearance, IXE was 2.0-fold faster than GUS in
achieving PASI 100 in the head region, 1.6-fold
faster in the trunk, 1.2-fold faster in the upper
extremities, and 1.6-fold faster in the lower
extremities. As compared to patients treated
with GUS, patients receiving IXE had 18.7%
more days of PASI 100 in the head region,
16.4% more days in the trunk, 12.4% more days
in the upper extremities, and 26.5% more days
in the lower extremities.

In light of the new frontier in PsO manage-
ment which gravitates towards a personalized
medicine [23], our findings are relevant and
offer the foundation to tailor the PsO treat-
ments based on the body region affected.

The main limitations of this study were: (1)
the duration of 24 weeks; (2) the clinical trial
population limiting generalizability; and (3)
lack of a placebo control.

CONCLUSION

Skin clearance in the head region was achieved
faster than in the trunk, upper extremities, and
lower extremities in patients with moderate-to-
severe plaque PsO treated with IXE (IL-17A
antagonist) or GUS (IL-23p19 inhibitor).

Patients treated with IXE experienced a signifi-
cantly faster response with shorter time to first
PASI 50, 75, 90, and 100 in all body regions as
compared to patients treated with GUS. Also,
patients treated with IXE experienced a signifi-
cantly higher cumulative response, through 24
weeks, with more days of clear skin for PASI 50,
75, 90, and 100 in all body regions as compared
to patients treated with GUS.

In conclusion, as compared to GUS, IXE
provided a faster response and a higher cumu-
lative response in all body regions of patients
with moderate-to-severe plaque PsO.
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