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ABSTRACT

Introduction: The lifetime incidence of nail
psoriasis in patients with psoriasis is 80–90%, with
23–27% of patients having nail psoriasis at any
given time. Nail psoriasis is even more prevalent
in patients with comorbid psoriatic arthritis.
Complete psoriasis clearance, an achievable
therapeutic goal, should ideally include the reso-
lution of nail psoriasis. Here, we assessed simul-
taneous skin and nail clearance in patients with
psoriasis acrossfive head-to-head trials comparing
ixekizumab with other biologics.
Methods: Data were assessed in patients with
moderate-to-severe psoriasis (with or without

psoriatic arthritis) with nail psoriasis at baseline
from the IXORA-R, IXORA-S, UNCOVER-2,
UNCOVER-3, and SPIRIT-H2H trials. Ixekizumab
patients received IXEQ2W to week 12 and
IXEQ4W beyond week 12. PASI 100 depicted
complete skin clearance, and PGA-F 0 (IXORA-R)
or NAPSI 0 (all other trials) depicted complete nail
clearance. Treatmentcomparisonswereevaluated
using the Cochran-Mantel-Haenszel test. Non-
responder imputation was used for missing data.
Results: Ixekizumab achieved significantly
greater simultaneous skin and nail complete
clearance than etanercept (UNCOVER-2:
p\0.001 and UNCOVER-3: p\ 0.001) at week
12, demonstrating an efficacious and rapid
response. Across all five head-to-head trials,
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ixekizumab achieved a high rate of simultane-
ous skin and nail clearance (range: 28.6–45.9%
of patients) by week 24 that was maintained up
to week 52 (range: 40.5–51.4% of patients).
Ixekizumab achieved numerically greater
simultaneous complete clearance than guselk-
umab at week 24 (p = 0.079), but statistically
significant greater simultaneous clearance
compared to ustekinumab (p\0.001) and
adalimumab (p = 0.006) at week 24 and week 52
(p\ 0.001 and p = 0.007, respectively).
Conclusion: In five head-to-head trials, ixek-
izumab-treated patients had higher rates of
simultaneous complete skin and nail clearance
compared to etanercept, guselkumab, ustek-
inumab, and adalimumab, thereby reinforcing
ixekizumab’s ability to achieve high levels of
efficacy in multiple domains of psoriatic disease.
Trial registration: NCT01474512, NCT01597
245, NCT01646177, NCT03573323, NCT02561
806, and NCT03151551.

Keywords: Adalimumab; Etanercept;
Guselkumab; IL 17A inhibitor; Ixekizumab;
Moderate-to-severe psoriasis; Psoriatic arthritis;
Ustekinumab

Key Summary Points

Why carry out this study?

Psoriasis in challenging body areas, such
as nails, may lead to larger impacts on
patients’ quality of life; it is clinically
important to obtain resolution in both
skin and nails in this patient population,
and comparisons of treatments can help
guide dermatologists to prescribe the most
appropriate treatment

This study compared the efficacy of
ixekizumab in simultaneous clearance of
skin and nail psoriasis over time with
other biologics

What was learned from this study?

Ixekizumab has greater efficacy at clearing
psoriasis of the skin and nails compared to
four other biologics with three different
mechanisms of action

INTRODUCTION

Plaque psoriasis is a common chronic inflam-
matory skin disease characterized by red scaly
plaques that manifest on the skin, often along-
side various debilitating comorbidities such as
psoriatic arthritis, diabetes, cardiovascular dis-
ease, and depression [1]. Combined with the
classic itching and overt nature of the disease,
plaque psoriasis can have a significant impact
on patients’ mental health and quality of life
[2].

Ixekizumab is a high-affinity monoclonal
antibody that selectively targets interleukin
(IL)-17A, blocking the binding of IL-17A to its
cognate receptor and neutralizing its activity
[3]. The rapid onset of action and the long-term
efficacy and safety of ixekizumab for up to 5
years have been demonstrated in pivotal phase
3 clinical trials (UNCOVER-1, UNCOVER-2, and
UNCOVER-3) and head-to-head studies
(UNCOVER-2, UNCOVER-3, IXORA-R, IXORA-
S, and SPIRIT-H2H) [4–9]. Ixekizumab is
approved for use in patients with moderate-to-
severe plaque psoriasis, genital psoriasis, and
psoriatic arthritis.

Early clinical trials investigating the efficacy
of first-generation biologics, such as tumor
necrosis factor inhibitors, used endpoints such
as C 50% and C 75% improvement from base-
line in the Psoriasis Area Severity Index (PASI)
(PASI 50 and PASI 75, respectively). Since the
advent of newer biologic treatments, including
ixekizumab, the benchmark for treatment has
been raised to nearly complete (PASI 90) or
complete skin clearance (PASI 100) [10].
Patients achieving PASI 100 are more likely to
report higher quality of life outcomes than
patients who achieve skin clearance just below
the threshold (PASI 90 to\100) [11].

As treatments improve and high clearance
scores of PASI 90 and 100 become the goal/ex-
pectation of psoriasis therapy, simultaneous
skin clearance and resolution in special chal-
lenging body areas such as scalp, genitals, and
nails may be the next ideal therapeutic goal.
Despite the small surface area affected by pso-
riasis in most challenging body areas, patients
can experience disproportionate levels of
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physical impairment, emotional distress, and
quality of life reduction [12–14]. The presence
of disease in the above-mentioned special areas
has been identified as a criterion for psoriasis
patients to be classified as being eligible for
systemic therapy based on the Delphi consensus
from the International Psoriasis Council [15].
Nail and hand psoriasis in particular can reduce
workplace productivity, leading to financial
burdens from disease impairment [12, 14].
Common signs of nail psoriasis include pitting
and onycholysis with subungual hyperkeratosis,
nail plate abnormalities, and nail bed discol-
oration [16]. Using PASI alone does not capture
the impact of psoriasis in challenging body
areas as it does not consider the specific location
of the disease.

Evaluation scales such as the Nail Psoriasis
and Severity Index (NAPSI) or Physician’s Glo-
bal Assessment-Fingernails (PGA-F) have been
developed to specifically measure the severity of
nail psoriasis. New goals for current and emer-
gent therapies for psoriasis should aim for res-
olution beyond PASI 100, aiming to achieve
simultaneous clearance of skin and nail psoria-
sis for a more holistic and complete resolution
of disease. Here, we assessed the simultaneous
improvement in skin and nail clearance in
patients with psoriasis and psoriatic arthritis
with ixekizumab over time and compared
ixekizumab with other biologics.

METHODS

Study Design

The UNCOVER-1 (NCT01474512), UNCOVER-2
(NCT01597245), UNCOVER-3 (NCT01646177),
IXORA-R (NCT03573323), IXORA-S (NCT02561
806), and SPIRIT-H2H (NCT03151551) trials
were randomized, double-blinded, (SPIRIT-H2H
was assessor blinded only) phase 3 studies
(IXORA-R was a phase 4 study) conducted in
patients with moderate-to-severe plaque psori-
asis or patients with psoriatic arthritis (SPIRIT-
H2H only). The full study design and the effi-
cacy and safety data from these studies have
been published previously [4–9]. For this post

hoc analysis, data from clinical trials were ana-
lyzed individually except for UNCOVER-1 and
UNCOVER-2 data, which were similar in design
and therefore combined for time points after
week 12.

Efficacy Assessments

Psoriasis severity was assessed by PASI in the
intent-to-treat population for all trials. Com-
plete resolution of psoriasis was determined by
PASI 100 (defined as 100% improvement from
baseline PASI). Fingernail psoriasis was assessed
by PGA-F (in IXORA-R) or NAPSI (in all other
trials) for all patients who presented with fin-
gernail psoriasis at baseline. Complete resolu-
tion of nail psoriasis was defined as either PGA-F
0 or NAPSI 0.

Patient and Public Involvement Statement

Patients were not involved in the research
process.

Statistical Analyses

For this post hoc analysis, data were assessed in
patients with NAPSI[0 (or PGA-F[0) at
baseline from each comparative trial. Treatment
comparisons were evaluated using the Cochran-
Mantel-Haenszel test. Non-responder imputa-
tion was used for missing data in the compara-
tive trials, and observed results were used for the
integrated UNCOVER-1-UNCOVER-2 analysis
(Fig. 5). All data are presented as response rates
unless stated otherwise.

Compliance with Ethics Guidelines

All studies were approved by the applicable
ethical review boards at each participating study
site and were conducted in accordance with the
principles expressed in the Declaration of Hel-
sinki of 1964 and its subsequent amendments.
Written informed consent was obtained from
each patient at study entry before any study
procedures took place.
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RESULTS

Baseline demographics were generally similar
across the five head-to-head trials in the popu-
lation of patients with skin and nail psoriasis at
baseline (Table 1). There were some notable dif-
ferences in baseline characteristics between the
trial populations such as a lower psoriasis
duration in SPIRIT-H2H and a lower proportion
of males in IXORA-R and SPIRIT-H2H compared
to the other trial populations. In the
UNCOVER-2 and UNCOVER-3 trials, ixek-
izumab achieved significantly greater simulta-
neous skin and nail clearance than etanercept
(UNCOVER-2: p\ 0.001 and UNCOVER-3:
p\0.001, Fig. 1a, b) at 12 weeks, demonstrat-
ing ixekizumab’s rapidity of onset. In the
IXORA-R, IXORA-S, and SPIRIT-H2H trials,
ixekizumab achieved numerically greater
simultaneous skin and nail clearance than
guselkumab (IXORA-R: p = 0.079, Fig. 2a) at
24 weeks and significantly greater simultaneous
skin and nail clearance than ustekinumab
(IXORA-S: p\ 0.001, Fig. 2b) and adalimumab
(SPIRIT-H2H: p = 0.006, Fig. 2c) at 24 weeks and

ustekinumab (IXORA-S: p\ 0.001, Fig. 3a) and
adalimumab (SPIRIT-H2H: p = 0.007, Fig. 3b) at
52 weeks, reinforcing previous findings that
ixekizumab’s efficacy on different domains of
psoriasis is maintained up to 1 year of treatment
[9]. Furthermore, the combined results from the
four psoriasis head-to-head trials (UNCOVER-2,
UNCOVER-3, IXORA-R, and IXORA-S) show
that treatment with ixekizumab continues to
improve simultaneous skin and nail clearance
up to week 52 (Fig. 4). Additionally, in an
analysis of observed PASI 100 responders at
week 52 in the pooled population from
UNCOVER-1 and UNCOVER-2 trials, ixek-
izumab demonstrated high efficacy in complete
clearance of nail psoriasis (69.4% of PASI 100
responders, Fig. 5).

DISCUSSION

The aims of this study were to investigate the
efficacy of ixekizumab in simultaneous skin and
nail clearance over time and to compare its
efficacy to that of other biologics using direct
head-to-head data. While improvement in skin

Fig. 1 Simultaneous skin and nail clearance at Week 12.
Ixekizumab achieved significantly greater simultaneous
PASI 100 and NAPSI 0 clearance vs. etanercept (a, b) at
week 12. All data are presented as % response. IXE

ixekizumab, ETA etanercept, PASI Psoriasis Area Severity
Index, n number of patients, NAPSI Nail Psoriasis and
Severity Index

Dermatol Ther (Heidelb) (2022) 12:911–920 915



and nail clearance was observed in all treatment
groups across the head-to-head trials, simulta-
neous complete resolution of skin and nails was

numerically greater with ixekizumab treatment
at all time points measured versus all other
biologics and was significantly greater against

Fig. 2 Simultaneous skin and nail clearance at Week 24.
Ixekizumab achieved numerically greater simultaneous
PASI 100 and PGA-F 0 clearance vs. guselkumab
(a) and significantly greater simultaneous PASI 100 and
NAPSI 0 clearance vs. ustekinumab (b) and adalimumab
(c) by week 24. All data are presented as % response. IXE

ixekizumab, ADA adalimumab, UST ustekinumab, GUS
guselkumab, PASI Psoriasis Area Severity Index, n number
of patients, NAPSI Nail Psoriasis and Severity Index,
PGA-F Physician’s Global Assessment-Fingernails

916 Dermatol Ther (Heidelb) (2022) 12:911–920



ustekinumab and adalimumab at weeks 24 and
52. It should also be noted that ixekizumab has
been reported to achieve greater complete

Fig. 3 Simultaneous skin and nail clearance at Week 52.
Ixekizumab achieved significantly greater simultaneous
PASI 100 and NAPSI 0 clearance vs. ustekinumab
(a) and adalimumab (b) at Week 52. All data are
presented as % response. IXE ixekizumab, ADA

adalimumab, UST ustekinumab, PASI Psoriasis Area
Severity Index, n number of patients, NAPSI Nail Psoriasis
and Severity Index

Fig. 4 Simultaneous skin and nail clearance with ixek-
izumab up to Week 52. Simultaneous skin and nails
clearance in psoriasis patients with ixekizumab treatment
at Weeks 12 (UNCOVER-2 and -3), 24 (IXORA-R and -
S), and 52 (IXORA-S). All data are presented as %
response. PASI Psoriasis Area Severity Index, n number of
patients, NAPSI Nail Psoriasis and Severity Index, PGA-F
Physician’s Global Assessment-Fingernails

Fig. 5 Ixekizumab complete skin response (PASI 100)
with no residual disease in nails. Integrated analysis of
UNCOVER-1 and UNCOVER-2 in patients with mod-
erate-to-severe plaque psoriasis. Fifty patients out of 72
(69.4%) PASI 100 Week 52 responders had no residual
disease in nails. PASI Psoriasis Area Severity Index,
n number of patients, NAPSI Nail Psoriasis and Severity
Index

Dermatol Ther (Heidelb) (2022) 12:911–920 917



clearance of skin and nails when measured
separately at the timepoints presented here
against other biologics, except for PASI100 at
week 24 vs. guselkumab, where both ixek-
izumab and guselkumab achieved similar levels
of complete skin clearance [7]. These results
reinforce ixekizumab’s ability to achieve high
levels of efficacy even in special areas such as
nails.

Limitations of the findings presented here
include that it is a post hoc analysis of results
from six separate clinical trials, across two
indications, and at multiple time points.
Comorbid psoriatic arthritis is known to have a
higher association with nail disease than skin
psoriasis without psoriatic arthritis, and nail
psoriasis is one of the most predictive clinical
indicators of the development of psoriatic
arthritis [17]. It has been suggested that nail
involvement not only predicts, but also can be a
causative element of the distal interphalangeal
(DIP) joint inflammation seen in psoriatic
arthritis [18]. Of the clinical trials discussed
here, ixekizumab had the highest simultaneous
skin and nail clearance in the population of
patients with psoriatic arthritis (SPIRIT H2H,
Figs. 2 and 3). From this, and because of the
relationship of the nails and DIP joint, it could
be posited that ixekizumab is particularly
effective in patients with psoriatic arthritis,
leading to higher simultaneous skin and nail
clearance rates.

The debilitating nature and severity of pso-
riasis in challenging body areas, such as in the
nails, is often underestimated when using tra-
ditional scoring systems due to the relatively
low area affected. In fact, nail psoriasis is not
included in the PASI score at all. The patient’s
quality of life is often impacted by psoriasis in
challenging body areas disproportionately to
the affected area [12–14]. Nail involvement is
found in 23–27% of patients with psoriasis [19]
and is associated with physical impairment,
pain, anxiety and/or depression, and substantial
impairments in quality of life [20]. As treat-
ments for psoriasis advance, therapeutic goals
for treatments should look beyond PASI 100
and consider their efficacy in treating chal-
lenging body areas such as nails.

The analysis presented here highlights the
efficacy of ixekizumab compared to other bio-
logics in achieving beyond PASI 100 resolution
of disease, successfully resolving skin and nail
disease in 28.6–45.9% of patients by week 24
and maintaining high levels of resolution up to
and beyond week 52 (40.5–51.4%). Considering
the broad selection of available effective treat-
ments for psoriasis in skin (21), there is a need
for dermatologists to personalize or tailor
treatments for individual patients by consider-
ing the impact of disease in special challenging
body areas such as nails and the efficacy of these
treatments in such areas. The post hoc analysis
presented here highlights the need to consider
the efficacy of treatments not only in clearing
skin psoriasis, but also in clearing nail psoriasis.

CONCLUSION

In summary, across five head-to-head trials,
ixekizumab-treated patients had higher rates of
simultaneous complete skin and nail clearance
compared to etanercept, guselkumab, ustek-
inumab, and adalimumab, with statistical sig-
nificance achieved for comparisons with
etanercept, ustekinumab, and adalimumab.
This reinforces ixekizumab’s high sustained
levels of efficacy in multiple domains of psori-
atic disease.
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