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Nail psoriasis is a chronic, difficult-to-treat condi-
tion affecting almost half of patients with psoriasis.
It is associated with considerable social stigma and
impairment of patients’ quality of life. The aim of
this study was to assess improvements in objective
measures of nail psoriasis among patients from the
long-term extension of the UNCOVER-3 study who re-
ceived the interleukin-17A inhibitor ixekizumab and
had either any degree of nail psoriasis (Nail Psoria-
sis Severity Index (NAPSI) >=1) or significant nail
psoriasis (fingernail NAPSI =16 and =4 fingernails
involved) at baseline. Efficacy outcomes reported th-
rough week 264 included the mean percentage im-
provements from baseline in NAPSI score and the
proportion of patients achieving nail psoriasis reso-
lution (NAPSI=0). In UNCOVER-3, 56.9% (219/385)
of patients had nail psoriasis at baseline; of those,
61.2% (134/219) had significant nail psoriasis. At
week 60, a total of 66.9% and 59.1% of patients
with baseline nail psoriasis and significant baseline
nail psoriasis, respectively, reported complete clea-
rance of nail psoriasis, an effect which was sustained
through week 264. This analysis demonstrates that
continuous treatment with ixekizumab in adult
patients with moderate-to-severe-psoriasis through
264 weeks was associated with improvements and
clearance of fingernail psoriasis, irrespective of the
severity of nail psoriasis at baseline.
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Nail psoriasis (NP) is a chronic condition present in
up to half of patients with psoriasis and is highly
visible, interferes with manual dexterity, and can cause
unpleasant sensations, such as pain (1). For these reasons,
quality of life impairment among affected patients is
often considerably more severe compared with involve-
ment of other anatomical regions (2). Moreover, presence

SIGNIFICANCE

Nail psoriasis is a chronic, difficult-to-treat, and often debi-
litating condition with a high disease burden and considera-
ble impairment in quality of life. This study investigated the
effect of continuous treatment with the therapeutic antibody
ixekizumab on nail psoriasis. The results show that ap-
proximately 6 out of 10 patients achieved and maintained
clearance of their fingernail psoriasis through 264 weeks,
regardless of the severity of nail psoriasis when ixekizumab
was commenced. These findings support the long-term ef-
ficacy of ixekizumab for the treatment of nail psoriasis and
provide new insights into this burdensome and debilitating
disease.

of nail changes is not only indicative of more severe
psoriasis, but is also a predictor of the future development
of psoriatic arthritis, thus supporting the need for early
diagnosis and effective targeted treatment (3).

Ixekizumab (IXE) is a high-affinity monoclonal anti-
body that specifically inhibits interleukin (IL)-17A. It is
approved for use in patients with psoriatic arthritis, axial
spondyloarthritis, and in paediatric (>6 years old) and
adult patients with moderate-to-severe psoriasis. [XE
has shown rapid onset of action with long-term efficacy
in multiple phase III studies and IV trials (4, 5). UNCO-
VER-3, one of these studies, evaluated the long-term
efficacy and safety of continuous treatment with IXE for
up to 264 weeks (6). In UNCOVER-3, almost half of pa-
tients receiving IXE, as per label, demonstrated complete
and sustained clearance of skin lesions (Psoriasis Area
Severity Index, complete resolution of all lesions (100%
improvement in Psoriasis Area and Severity Index (PASI
100)) by week 264, with more than 75% of patients with
NP at baseline also achieving and maintaining complete
clearance in their fingernail psoriasis (Nail Psoriasis
Severity Index (NAPSI) of 0) (6).

This post hoc analysis from UNCOVER-3 describes
the baseline characteristics of patients with NP, and
reports improvements and complete clearance in NP
composite and individual severity scores in patients
randomly assigned to, and continuously receiving,
IXE through week 264, who are stratified by baseline
disease severity.
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MATERIALS AND METHODS

Study design and evaluation of nail psoriasis

UNCOVER-3 was a phase III multicentre, double-blinded, pla-
cebo- and active comparator-controlled trial (NCT01646177);
details of the study design and patient population have been re-
ported previously (5). Nail involvement severity at baseline was
assessed using NAPSI. Fingernails were divided into quadrants
and the presence of any feature of nail matrix disease (i.e. pitting,
crumbling, psoriatic leukonychia and red spots in the lunula)
were scored 1 point per quadrant (maximum score 4). Fingernails
were also evaluated for nail bed disease (i.e. onycholysis, splinter
haemorrhages, subungual hyperkeratosis and oil-drop dyschromia)
in the same manner as nail matrix features.

Patient subgroups

For this analysis, patients with moderate-to-severe psoriasis and
concomitant fingernail psoriasis at baseline (defined as a NAPSI
score >1; fingernail NAPSI range: 0-80) and receiving IXE (160
mg loading dose, followed by 80 mg Q2W until week 12 and,
upon entering the 5-year long-term extension, Q4W thereafter)
were followed through week 264. Data from patients who were
dose-escalated to IXE Q2W after week 60 at the discretion of

higher PASI score), had more frequent involvement of
palms and soles, and concomitant PSA compared with
patients without NP (Table I). In addition, alcohol use
and smoking were reported more frequently in patients
with baseline NP compared with those without (Table I).

Complete clearance of NP was reported (MI) in 66.9%
(66.2% mNRI) and 59.1% (58.1% mNRI) of patients with
baseline NP and significant baseline NP, respectively, at
week 60 and plateaued through week 264 (Fig. 1A (MI
and mNRI); Fig. S1 (observed)).

The mean percentage improvements in total NAPSI
score from baseline were comparable in IXE-treated
patients across the NP groups, with a greater than 80%
improvement by week 60, followed by consistent main-
tenance of efficacy through week 264 in patients with
baseline and significant baseline NP (% NAPSI impro-
vement (MI): 83.0% and 87.6%, respectively. Fig. 1B
(MI); Fig. S2 (observed)).

Similar to previously reported results from IXE trials
in paediatric patients with moderate-to-severe PsO (7),

the investigator were excluded after switching.
Patients at baseline who had any degree of NP,
defined as NAPSI >1, were grouped as having
“baseline” NP. From this group, patients who
had moderate-to-severe NP, defined as fingernail
NAPSI>16 and >4 fingernails involved, were sub-
grouped as having “significant baseline”” NP (7, 8).

Statistical analysis

Efficacy outcomes reported through week 264
included the mean percentage improvement from
baseline in NAPSI score and the proportion of pa-
tients achieving NP resolution (NAPSI=0). Con-
tinuous outcomes were analysed using analysis
of covariance (ANCOVA). For binary outcomes
(e.g. the proportion of patients achieving NP
resolution), confidence intervals were calculated
using the normal approximation, without conti-
nuity correction. Efficacy data were summarized
at each post-baseline visit through week 264, as
observed, and by using 2 methods of missing
data imputation, multiple imputation (MI), and
modified non-responder imputation (mNRI) as
described previously (6). Response rates using
these 3 methods were summarized for categorical
efficacy endpoints, and mean NAPSI percentage
improvement (total and individual nail bed/nail
matrix scores) was summarized using as observed
and MI methods.

RESULTS

In UNCOVER-3, 56.9% (219/385) of pa-
tients had NP at baseline, of whom 61.2%
(134/219) had significant NP (defined as
fingernail NAPSI >16 and >4 fingernails
involved). Patients with significant NP at
baseline tended to be male, have a more
severe psoriasis disease state (numerically
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Table I. Baseline demographics and disease characteristics for adult patients with
moderate-to-severe psoriasis from UNCOVER-3

Subgroup of

Patients without Patients with patients with

baseline nail baseline nail significant baseline
psoriasis psoriasis nail psoriasis
N=143 N=219 N=134
Age, years, mean (SD) 45.4 (14.4) 45.1 (12.4) 44.6 (11.9)
Male sex, n (%) 85 (59.4) 156 (71.2) 102 (76.1)
Ethnic origin, white, n (%) 132 (92.3) 207 (94.5) 126 (94.0)
Weight, kg
<100, n (%) 104 (72.7) 157 (71.7) 98 (73.1)
2100, n (%) 39 (27.3) 62 (28.3) 36 (26.9)
BMI, kg/m?, mean (SD) 30.0 (6.9) 30.2(7.3) 29.9 (7.2)
Alcohol use, n (%) 76 (53.1) 135 (61.6) 88 (65.7)
Tobacco use, n (%) 36 (25.2) 98 (44.7) 74 (55.2)
Psoriasis duration, years, mean (SD) 16.6 (12.7) 18.7 (11.8) 18.4 (11.2)
BSA involved, n (%) 25.3 (13.2) 29.4 (18.9) 29.7 (19.4)
sPGA score, mean (SD) 3.4 (0.6) 3.6 (0.6) 3.6 (0.7)
sPGA=4 or 5, n (%) 58 (40.6) 112 (51.1) 72 (53.7)
PASI, mean (SD) 19.5(7.1) 21.5 (8.4) 21.8 (8.7)
PASI 220, n (%) 52 (36.4) 96 (43.8) 59 (44.0)
NAPSI (0-80), mean (SD) - 26.6 (20.3) 38.9 (16.5)
NAPSI matrix score (0-40) - 16.8 (12.9) 23.4 (11.3)
NAPSI bed score (0-40) - 13.1(10.3) 17.1 (10.0)
Fingers affected, n (%) - 7.1(3.2) 9.3 (1.4)
PSSI, mean (SD) 20.5 (14.4) 19.4 (13.3) 19.5 (14.1)
PPASI, mean (SD) 7.1(7.5) 11.2 (12.6) 11.6 (13.6)
DLQI, mean (SD) 12.6 (7.2) 12.2 (6.9) 12.5(7.0)
Psoriatic arthritis, n (%) 25 (17.5) 49 (22.4) 33 (24.6)
Previous therapy?, n (%)
Pho‘cotherapyb 48 (33.6) 95 (43.4) 55 (41.0)
Non-biologic systemic only© 68 (47.6) 110 (50.2) 63 (47.0)
Biologic only® 23 (16.1) 32 (14.6) 13(9.7)

Patients were randomized to ixekizumab (IXE) (160 mg IXE week 0O, either IXE Q2W during the 12-
week induction period, followed by IXE Q4W for the long-term extension period) without baseline
nail psoriasis (Nail Psoriasis Severity Index (NAPSI)=0), those with baseline nail psoriasis (NAPSI
>1) and the subgroup of patients with baseline nail psoriasis who had significant baseline fingernail
psoriasis (NAPSI =16 and 24 fingernails involved).

@Patients with previous exposure to etanercept were excluded from enrolment, as per study entry
criteria. PPrevious phototherapy includes psoralen plus ultraviolet A (PUVA) and ultraviolet B (UVB).
Previous non-biologic systemic therapy includes methotrexate, cyclosporine, corticosteroids, fumaric
acid derivatives, acitretin, apremilast, and other biologics. dPrevious biologictherapy includes efalizumab,
ustekinumab, infliximab, etanercept, alefacept, adalimumab, golimumab.

BMI: body mass index; BSA: body surface area; DLQI: Dermatology Life Quality Index; N: number
of patients in the analysis population; n: number of patients in the specified category; NP: nail
psoriasis; PASI: Psoriasis Area and Severity Index; PPASI: Palmoplantar Psoriasis Area and Severity
Index; PsA; psoriatic arthritis: PSSI: Psoriasis Scalp Severity Index; SD: standard deviation; sPGA:
static Physician’s Global Assessment.
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improvements in nail matrix scores (i.e. changes af-
fecting primarily the nail plate) were marginally slower
and slightly less pronounced at most time-points over
the 264-week study period compared with nail bed
scores and are probably related to the time required for
the outgrowth of the nail plate (Fig. 1C (MI); Fig. S3
(observed)).

DISCUSSION

Management of NP is considered challenging, as the area
is especially difficult to treat (1). In this post hoc analysis
of patients with psoriasis with NP and significant NP at
baseline, continuous treatment with IXE through 264
weeks was associated with improvements and clearance
of fingernail psoriasis, irrespective of NP severity at ba-
seline (6). Specifically, approximately half of all patients
achieved complete clearance (NAPSI=0) by week 52, an
effect which was sustained during 5 years. Similarly, ap-
proximately 80% improvement from baseline in NAPSI
score (including for NAPSI bed and matrix scores) was
observed until week 264. These data confirm and build
on IXE’s long-term efficacy in patients with moderate-
to-severe psoriasis.

IXE’s high efficacy in clearing NP has been demonstra-
ted previously, with statistically higher responses rates
in head-to-head studies vs guselkumab (at week 24) (9),
and ustekinumab (through week 52) (8), as well as in re-
cently published indirect comparisons vs other biologics
or small molecules at weeks 24-26, consistently ranking
IXE first (10). Clearance rates, arguably the most im-
portant treatment outcome for both patients and treating
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Fig. 1. (A) Complete clearance, assessed by Nail Psoriasis Severity Index
(NAPSI) score of 0, (B) improvements in NAPSI score, and (C) nail bed
(solid line) and nail matrix (dotted line) features of adult patients with
moderate-to-severe psoriasis treated with ixekizumab (IXE) during 264
weeks in patients with baseline nail psoriasis (NAPSI >21; n=219; grey) and
the subgroup of patients with significant baseline nail psoriasis (NAPSI 216
and 24 fingernails involved; n=134/219; red). Missing data were imputed
using modified imputation (MI) and modified non-responder imputation
(mNRI) for patients with baseline and significant baseline nail psoriasis.
Data presented as (A-C) MI and (A) mNRI. (A-B) Symbols in line graphs
are offset horizontally to differentiate overlapping data points.

physicians (9), observed in those studies are comparable
to the present results at corresponding time-points. In the
network meta-analysis mentioned above, IXE showed the
greatest complete resolution of NP at week 24-26 (10).
This study suggests that NP improvement and clearance
in patients receiving IXE continues after week 26, with a
maximum effect at around week 60 in both patients with
baseline and patients with significant NP.

Improvements in nail matrix scores (i.e. changes af-
fecting primarily the nail plate) were marginally slower
and slightly less pronounced at most time-points over
the 264-week study period compared with nail bed sco-
res and are probably related to the time required for the
outgrowth of the nail plate, a pattern comparable to what
has been described for paediatric patients receiving IXE
until week 48 (7).

Patients with NP are known to have more severe
psoriasis and a higher frequency of comorbid psoriatic
arthritis (11). In UNCOVER-3, too, patients with NP
had higher PASI and body surface area scores, with
even higher scores in patients with significant NP at
baseline. Smokers are more likely to experience NP
(12). Similarly, in UNCOVER-3, patients with NP and,
even more so, patients with significant NP, were more
frequently smokers and consumers of alcohol. Although
the association between smoking and alcohol use and
NP is not well-established, it is possible that smoking is
another confounding factor present more frequently in
patients with more severe disease (13).

NP typically precedes psoriatic arthritis and may be
the first visible clinical sign indicative of psoriatic joint
involvement (3). Because this association was also ob-
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served in the current study, targeted treatment of NP with
biologics has recently been proposed as a potential means
of lowering the risk of developing psoriatic arthritis in
patients with chronic plaque psoriasis (3, 14). Further
research is needed to determine whether this effect can
be replicated in prospective studies, and whether diffe-
rences exist among biologics based on their efficacy in
improving and clearing NP.

Limitations of this post hoc analysis were the lack of
a comparator arm and NP-specific quality of life (QoL)
questionnaires, which precluded the assessment of the
impact of NP on QoL, as well as the relatively small
sample size and the lack of a comparison of mild with
severe NP groups.

Overall, the results of this study support a clinically
significant and 5-year sustained efficacy in NP observed
in paediatric and adult populations with psoriasis and in
adults with psoriatic arthritis treated with IXE (15), and
provide new insights into this burdensome and debili-
tating disease.
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