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Background: Presence of nail psoriasis in patients with plaque psoriasis may be an indicator of greater disease severity. Previously, 
patients with nail psoriasis have had delayed skin clearance after treatment compared to patients without nail psoriasis.
Objective: This post-hoc analysis evaluated the efficacy of ixekizumab in clearance of plaque psoriasis in patients with and without nail 
psoriasis.
Methods: Data were integrated from two phase 3 clinical trials (UNCOVER-2 and UNCOVER-3; N=2570) to assess skin response over 
12 weeks of treatment with subcutaneous placebo, etanercept, or ixekizumab in patients with and without nail psoriasis. Nail response 
was assessed using Nail Psoriasis Severity Index (NAPSI) and skin response was assessed as the percentage of patients achieving 
75%, 90%, or 100% improvement in Psoriasis Area and Severity Index (PASI 75, PASI 90, PASI 100) or a score of 0 or 1 on the static 
Physician Global Assessment (sPGA 0 or 0,1).
Results: From baseline to week 12, progressive improvement in psoriasis occurred with ixekizumab and etanercept treatment; how-
ever, significantly more patients with nail psoriasis than without achieved PASI 75 at weeks 8 and 12 and sPGA (0,1) at week 12 with 
ixekizumab. Significantly more patients with severe nail psoriasis than mild achieved PASI 75 at weeks 8 and 12 with ixekizumab.
Conclusion: Patients with and without nail psoriasis responded well to ixekizumab. The presence of nail psoriasis did not negatively 
affect skin clearance in patients treated with ixekizumab.
ClinicalTrials.gov: NCT01597245, NCT01646177
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 ABSTRACT

 INTRODUCTION

Psoriasis is a chronic, inflammatory disease that affects 
millions of people in North America and Europe and is 
characterized by plaques that may appear on various 

parts of the body.1 While skin manifestations are the most com-
mon characteristic of the disease, nail involvement is an often-
overlooked clinical symptom. The prevalence of nail psoriasis is 
greater than 50% in patients with plaque psoriasis.2 

Nail involvement may have a negative impact on patient’s 
quality of life in addition to skin manifestations alone, and the 
management of nail psoriasis can be challenging.3,4 The pres-
ence of nail psoriasis may be an indicator of disease chronicity 
or severity, as well as a strong indicator of psoriatic arthritis.4, 5 
Many patients with nail psoriasis have reported pain as well 
as interference with daily activities and work productivity.6 Nail 

psoriasis is widely acknowledged to be more difficult to treat 
than skin lesions.7 Although there have been many recent ad-
vances in the treatment of skin psoriasis, the options for nail 
psoriasis are more limited. Additionally, previous studies have 
shown that patients with nail psoriasis treated with biological 
agents had delayed skin clearance compared to those without 
nail psoriasis.8,9 

Ixekizumab, a humanized immunoglobulin G subclass 4 (IgG4), 
high-affinity, anti-interleukin (IL)-17A monoclonal antibody, has 
been shown in phase 2 and phase 3 clinical trials, including 
UNCOVER-2 and UNCOVER-3, to be effective in the clearance of 
plaque and nail psoriasis.10-14 This post-hoc, integrated analysis 
of the UNCOVER-2 and UNCOVER-3 trials evaluates the effects 
of ixekizumab on plaque psoriasis in patients with varying lev-
els of baseline nail involvement after 12 weeks of treatment. 
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Statistical Analyses
In this post-hoc analyses, the number and percentage of pa-
tients achieving efficacy endpoints, including PASI 75/90/100 
and sPGA (0,1)/(0), were summarized by severity of nail in-
volvement category (with or without nail psoriasis; severe 
or mild nail psoriasis). Treatment-by-nail involvement inter-

 MATERIALS AND METHODS 
Study Design, Population, and Treatments
Data were integrated from the 12-week induction periods of 
two multicenter, randomized, double-blind, placebo-con-
trolled phase 3 clinical trials (UNCOVER-2, NCT01597245; 
UNCOVER-3, NCT01646177). Individual trial designs were pre-
viously published.10,11

Eligible patients were ≥18 years of age with a confirmed di-
agnosis of moderate-to-severe plaque psoriasis.11 Briefly, 
from week 0–12, patients were randomized to receive either 
subcutaneous placebo (PBO), etanercept 50 mg twice weekly 
(ETN), or ixekizumab 80 mg every 2 weeks (IXEQ2W) or every 
4 weeks (IXEQ4W) after a 160-mg starting dose at week 0. 

Study protocols were approved by the Institutional Review 
Board at each study center, and studies were conducted in 
accordance with the ethical principles of the Declaration of 
Helsinki, Council for International Organizations of Medical 
Sciences (CIOMS) International Ethical Guidelines, the ICH 
GCP Guideline [E6], and applicable laws and regulations. Writ-
ten informed consent was obtained from each patient at study 
entry before any study procedures occurred. 

Efficacy Outcomes
Co-primary efficacy endpoints were the proportions of pa-
tients achieving Psoriasis Area and Severity Index (PASI) 75 
or higher and static Physician Global Assessment (sPGA) (0,1) 
with at least a 2-point reduction from baseline at week 12.10,11

Secondary efficacy endpoints at week 12 included propor-
tions of patients achieving PASI 90, PASI 100, and sPGA (0; 
remission), and change from baseline in Nail Psoriasis Sever-
ity Index (NAPSI) score in patients with baseline fingernail 
involvement.

Patients were assessed at baseline for fingernail psoriasis 
using NAPSI. Each fingernail was divided with imaginary hor-
izontal and longitudinal lines into quadrants scored for bed 
(score of 0–4) and matrix (score of 0–4) psoriasis depending 
on the presence (score of 1) or absence (score of 0) of any 
of the features of fingernail bed and fingernail matrix psoria-
sis in each quadrant. The NAPSI score of a fingernail is the 
sum of scores in fingernail bed and fingernail matrix from 
each quadrant (maximum of 8); then scores of all fingernails 
were added to obtain total NAPSI scores, ranging from 0 to 
80 (no nail psoriasis to severe nail psoriasis, respectively). For 
the present analysis, patients were categorized by presence 
or absence of and severity of nail psoriasis as patients with 
nail psoriasis (NAPSI score >0 at baseline), patients without 
nail psoriasis (NAPSI=0 at baseline), patients with severe nail 
psoriasis (NASPI ≥16 at baseline), and patients with mild nail 
psoriasis (NAPSI <16 at baseline).

FIGURE 1. Proportion of patients achieving (A) PASI 75 (B) PASI 90 (C) 
PASI 100 (D) sPGA (0,1) or (E) sPGA (0) response through week 12 in 
patients with (NAPSI >0) and without (NAPSI=0) nail psoriasis.

(A) Significantly more (P<0.05) patients treated with IXEQ4W and IXEQ2W with and without nail
psoriasis reached PASI 75 from week 1 through 12 compared to ETN. Significantly more patients
treated with IXEQ4W with and without nail psoriasis and IXEQ2W with nail psoriasis reached
PASI 75 from week 1 through 12 compared to PBO. Significantly more patients treated with
IXEQ2W without nail psoriasis reached PASI 75 from week 2 through 12 compared to PBO. Sig-
nificantly more patients treated with ETN with and without nail psoriasis reached PASI 75 from
week 4 through 12 compared with PBO. (B) Significantly more patients treated with IXEQ4W and
IXEQ2W with and without nail psoriasis reached PASI 90 from week 2 through 12 compared to
PBO and ETN. Significantly more patients treated with ETN with nail psoriasis reached PASI 90
at week 4 compared with PBO. Significantly more patients treated with ETN with and without
nail psoriasis reached PASI 90 from week 8 through 12 compared with PBO. (C) Significantly
more patients treated with IXEQ2W with and without nail psoriasis reached PASI 100 compared
to ETN at week 2. Significantly more patients treated with IXEQ2W and IXEQ4W with and
without nail psoriasis reached PASI 100 from week 4 through 12 compared to PBO and ETN. Sig-
nificantly more patients treated with ETN with nail psoriasis reached PASI 100 at week 8 com-
pared with PBO. Significantly more patients treated with ETN with and without nail psoriasis
reached PASI 100 at week 12 compared with PBO. (D) Significantly more patients treated with
IXEQ4W and IXEQ2W with and without nail psoriasis reached sPGA (0,1) from week 1 through
12 compared to PBO and ETN. Significantly more patients treated with ETN with nail psoriasis
reached sPGA (0,1) at week 2 through 4 compared with PBO. Significantly more patients treated 
with ETN with and without nail psoriasis reached sPGA (0,1) from week 8 through 12 compared
with PBO. (E) Significantly more patients treated with IXEQ2W with and without nail psoriasis
and IXEQ4W without nail psoriasis reached sPGA (0) compared to ETN at week 2. Significantly
more patients treated with IXEQ4W and IXEQ2W with and without nail psoriasis reached sPGA
(0) from week 4 through 12 compared to PBO and ETN. Significantly more patients treated with 
ETN with and without nail psoriasis reached sPGA (0) at week 12 compared with PBO. *P<0.05
for within treatment comparison between NAPSI=0 and NAPSI >0.
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er imputation. In addition, Kaplan-Meier product limit method 
was used to estimate the time to first efficacy response, with 
treatment comparison done using a log-rank test stratified by 
study.

 RESULTS 
Of the 2570 patients with moderate-to-severe plaque psoria-
sis in the integrated dataset, 61.1% had fingernail involvement 
(NAPSI >0; n=1569), and 38.6% had severe nail psoriasis (NAPSI 
≥16; n= 993) at baseline. Overall mean (SD) total scores at base-
line were NAPSI 26.3 (20.1) (only those with nail involvement), 
PASI 20.3 (7.8), and sPGA 3.5 (0.6). Baseline characteristics were 
balanced across treatments (Table 1). 

Significantly more patients treated with IXEQ2W and IXEQ4W 
achieved all endpoints starting as early as week 4 than those 
treated with ETN or PBO (P<0.05), regardless of nail psoriasis 
presence (Figure 1) or severity (Supplemental Figure 1). In the 
IXEQ2W treatment group, significantly more patients with nail 
psoriasis (NAPSI >0) than those without (NAPSI=0) achieved 
PASI 75 at week 8 (83.9% vs. 76.3%, P=0.01) and week 12 (91.1% 
vs 84.7%; P=0.008). Likewise, in the IXEQ2W treatment group, 
significantly more patients with severe nail psoriasis (NAP-
SI ≥16) compared with mild nail psoriasis (NAPSI <16) also 
achieved PASI 75 at week 8 (85.1% vs 78.4%; P=0.025) and week 
12 (91.8% vs 86.5%; P=0.031). A similar percentage of patients in 
the IXEQ2W treatment group achieved PASI 90, PASI 100, sPGA 
(0,1), and sPGA (0) at all time points, regardless of nail psoriasis 
presence or severity. 

In the IXEQ4W treatment group at week 12 (not an approved 
dose regimen in the US for moderate-to-severe psoriasis)15

significantly more patients with nail psoriasis than without 
achieved sPGA (0,1) (76.9% vs. 70.1%; P=0.039), and a simi-
lar percentage of patients with severe and mild nail psoriasis 
achieved all endpoints. In the IXEQ4W treatment group, there 
were fluctuations in the response rates in patients without nail 
psoriasis who achieved PASI 100 and sPGA (0) that reached sig-
nificance at week 4 (PASI 100 and sPGA [0]) and week 8 (PASI 
100). However, by week 12 in both of these cases, there were 
numerically better responses in the patients with nail psoriasis. 

In the ETN group, significantly more patients with severe nail 
psoriasis than with mild nail psoriasis achieved sPGA (0,1) at 
week 2 (3.6% vs 1.2%; P=0.017) (Supplemental Figure 1). 

In both the IXEQ2W and IXEQ4W treatment groups, the Kaplan-
Meier estimates for time to first response for PASI 75, PASI 90, 
PASI 100, sPGA (0,1), and sPGA (0) were all significantly ear-
lier than either the PBO or ETN groups (P<0.001), regardless 
of nail psoriasis presence (Figure 2) or severity (Supplemental 
Figure 2). In both the IXEQ2W and IXEQ4W treatment groups, 
the Kaplan-Meier estimates for time to first response for PASI 

action was tested using a logistic model with treatment, nail 
involvement, and treatment-by-nail involvement interactions 
included in the model. Within each severity of nail involve-
ment category, comparisons between treatment groups were 
made using the Cochran-Mantel-Haenszel (CMH) test strati-
fied by study. Within each treatment group, comparisons 
between severities of nail involvement were also made using 
the CMH test. Missing data were imputed using non-respond-

FIGURE 2. Kaplan Meier curves showing time to achieve outcome in 
patients without (NAPSI=0) and with (NAPSI >0) nail psoriasis: (A) PASI 
75, NAPSI=0 (B) PASI 75, NAPSI >0 (C) PASI 90, NAPSI=0 (D) PASI 90, 
NAPSI >0 (E) PASI 100, NAPSI=0 (F) PASI 100, NAPSI >0 (G) sPGA (0,1), 
NAPSI=0 (H) sPGA (0,1), NAPSI >0 (I) sPGA (0), NAPSI=0 (J) sPGA (0), 
NAPSI >0.
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TABLE 1.
Baseline Demographics and Clinical Characteristics (UNCOVER-2 and UNCOVER-3 Integrated Dataset, Intent-to-Treat Population)

PBO
N=361

ETN
N=740

IXEQ4W
N=733

IXEQ2W
N=736

Total
N=2570

NAPSI >0 
N=227

NAPSI =0 
N=134

NAPSI >0 
N=461

NAPSI =0 
N=279

NAPSI >0 
N=445

NAPSI =0 
N=288

NAPSI >0 
N=436

NAPSI =0 
N=300

NAPSI >0
N=1569

NAPSI = 0
N=1001

Age (years), mean (SD)a
46.2 
(11.3)

45.4 
(13.4)

46.3 
(12.6)

44.3 
(14.4)

45.7 
(12.0)

44.6 
(14.7)

45.5 
(12.3)

44.4 
(14.3)

45.9 
(12.2)

44.6 
(14.3)

Sex (male), n (%)
181 

(79.7)
76 

(56.7)
351 

(76.1)
154 

(55.2)
344 

(77.3)
158 

(54.9)
308 

(70.6)
167 

(55.7)
1184 
(75.5)

555 
(55.4)

Race (white), n (%)a
209 

(92.1)
116 

(86.6)
430 

(93.7)
252 

(91.0)
415

(93.7)
260

(90.9)
413 

(94.9)
278 

(92.7)
1467 
(93.8)

906 
90.9)

Weight [kg], mean (SD)a
93.7 

(21.8)
87.4 

(20.8)
93.2 

(22.7)
91.3 

(24.5)
93.2 

(21.4)
89.7 

(25.8)
90.4 

(23.1)
88.9

 (21.8)
92.5 

(22.3)
89.6 

(23.6)

 ≥100 kg, n (%)a
78 

(34.5)
31 

(23.5)
162 

(35.1)
89 

(32.0)
148 

(33.3)
78 

(27.6)
120 

(27.5)
84 

(28.1)
508 

(32.4)
282 

(28.4)

BMI [kg/m2], mean (SD)a
30.8 
(6.9)

30.1 
(6.5)

30.7 
(7.0)

31.4 
(8.1)

30.6 
(6.5)

30.6 
(7.7)

30.0 
(7.0)

30.3 
(7.3)

30.5 
(6.8)

30.7 
(7.5)

% BSA, mean (SD)a
29.5 

(19.5)
25.3 

(13.9)
28.5 

(18.2)
24.1 

(13.0)
29.1 
(17.7)

25.7 
(15.3)

28.1 
(18.8)

24.5 
(12.6)

28.7 
(18.4)

24.8 
(13.7)

PASI score, mean (SD)a
21.4 
(9.0)

19.9 
(7.2)

20.7 
(8.3)

18.6 
(5.8)

21.4
 (7.8)

19.4 
(7.2)

21.1 
(8.8)

18.6 
(5.9)

21.1 
(8.4)

19.0 
(6.5)

sPGA score, mean (SD)a
3.6 

(0.6)
3.5 

(0.5)
3.6 

(0.6)
3.4 

(0.5)
3.6 

(0.6)
3.5 

(0.6)
3.6 

(0.6)
3.4

(0.5)
3.6 

(0.6)
3.5 

(0.5)

NAPSI score, mean (SD)
26.5 

(20.3)
0 

(0)
27.6 

(20.5)
0 

(0)
25.0 

(19.5)
0 

(0)
26.3 

(20.2)
0

(0)
26.3 

(20.1)
0

 (0)

Duration of psoriasis [years], 
mean (SD)a

19.8 
(12.3)

16.6 
(12.9)

19.3 
(11.7)

17.1 
(12.6)

19.5 
(12.5)

16.9 
(12.6)

19.2 
(11.7)

16.5 
(12.7)

19.4 
(12.0)

16.8 
(12.7)

Previous psoriasis treatment

 Non-biologic systemic only,  
 n (%)a,b

85 
(37.4)

48 
(35.8)

208 
(45.1)

103 
(36.9)

199 
(44.7)

114 
(39.6)

187 
(42.9)

111 
(37.0)

679 
(43.3)

376 
(37.6)

 Phototherapy (ever used),  
 n (%)c

87 
(38.3)

47 
(35.1)

217 
(47.1)

113 
(40.5)

207
(46.5)

107 
(37.2)

199 
(45.6)

115 
(38.3)

710 
(45.3)

382 
(38.2)

 Biologics (ever used), n (%)d
48 

(21.1)
28 

(20.9)
77 

(16.7)
59 

(21.1)
87 

(19.6)
56 

(19.4)
82 

(18.8)
60 

(20.0)
294 

(18.7)
203 

(20.3)

BMI=body mass index, BSA=body surface area, ETN=etanercept; IXEQ2W=ixekizumab every 2 weeks; IXEQ4W=ixekizumab every 4 weeks; NAPSI=Nail Psoriasis Severity Index; PASI=Psoriasis Area 
and Severity Index, PBO=placebo; SD=standard deviation; sPGA=static Physician’s Global Assessment
aPercentages calculated for patients with available data
bNon-biologic systemic treatments included methotrexate, cyclosporine, retinoids, and psoralen and ultraviolet light A (PUVA); defined as any previous use of non-biologic systemic therapy
cPhototherapy included PUVA and ultraviolet light B (UVB) therapy; defined as any previous use of phototherapy
dBiologic treatments included efalizumab, ustekinumab, infliximab, alefacept, adalimumab, or golimumab; defined as any previous use of biologic therapy

75, PASI 90, PASI 100, sPGA (0,1), and sPGA (0) were all similar 
between patients, regardless of nail psoriasis presence or se-
verity (P>0.05).

 DISCUSSION
In this post-hoc analysis, ixekizumab was more effective than 
etanercept or placebo in clearance of plaque psoriasis in pa-
tients with or without concurrent nail involvement. Ixekizumab 
and etanercept were both effective in reducing signs and symp-
toms of nail and plaque psoriasis within 12 weeks. 

Very few studies to date have compared treatment responses 
in patients with moderate-to-severe plaque psoriasis with and 
without nail psoriasis. One retrospective study examined 127 
patients who were treated with topical therapy and one of four 

biologic treatments for 24 weeks: adalimumab, ustekinumab, 
etanercept, or infliximab. While all four biologic agents were 
effective in reducing nail and plaque psoriasis, patients with 
nail psoriasis had delayed skin clearance, with lower PASI 75 
responses at weeks 8, 16, and 24 compared to patients without 
nail involvement.8 Similarly, a post-hoc analysis of a random-
ized, controlled, phase 3 clinical trial of adalimumab (BELIEVE, 
NCT00574249) examined a subset of enrolled patients who had 
nail psoriasis at baseline. At all time points (weeks 2, 4, 8, 12, 
and 16), PASI 75 response was lower for patients with nail pso-
riasis (n=457) compared to those without (n=267).9 In this report, 
there was no evidence to suggest nail involvement reduced the 
efficacy of ixekizumab treatment.

A challenge with all nail psoriasis treatments is the slow growth 
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of the nail plate. Optimal effect may take up to or exceed 52 
weeks of therapy.16 In UNCOVER-3, continued improvement of 
fingernail psoriasis was seen in patients treated with ixekizumab 
through 60 weeks.12,14 Long-term efficacy and safety of ixekizum-
ab for treatment of moderate-to-severe plaque psoriasis has 
been reported to 108 weeks.17 Taken together, ixekizumab dem-
onstrated early efficacy in fingernail psoriasis within 12 weeks 
and continued efficacy in open-label treatment to 60 weeks.

In conclusion, this study demonstrated that patients both with 
and without nail psoriasis responded well to ixekizumab. In con-
trast to previous reports in which the presence of nail psoriasis 
was a negative prognostic factor for psoriasis,8,9 the presence of 
nail psoriasis did not negatively affect skin response in patients 
treated with ixekizumab. 
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SUPPLEMENTAL FIGURE 1. Proportion of patients achieving (A) PASI 
75 (B) PASI 90 (C) PASI 100 (D) sPGA (0,1) or (E) sPGA (0) response 
through week 12 in patients with severe (NAPSI ≥16) and mild (NAPSI 
<16) nail psoriasis.

(A) Significantly more patients (P<0.05) treated with IXEQ4W and IXEQ2W with severe and mild 
nail psoriasis reached PASI 75 from week 1 through 12 compared to PBO and ETN. Significantly
more patients treated with ETN with severe and mild nail psoriasis reached PASI 75 from week
4 through 12 compared with PBO. (B) Significantly more patients treated with IXEQ4W and
IXEQ2W with severe and mild nail psoriasis reached PASI 90 from week 2 through 12 compared
to PBO and ETN. Significantly more patients treated with ETN with severe and mild nail
psoriasis reached PASI 90 from week 8 through 12 compared with PBO. (C) Significantly more
patients treated with IXEQ2W with mild nail psoriasis reached PASI 100 at week 2 compared to
ETN (P=0.007). Significantly more patients treated with IXEQ4W and IXEQ2W with severe and
mild nail psoriasis reached PASI 100 from week 4 through 12 compared to PBO and ETN. Sig-
nificantly more patients treated with ETN with mild nail psoriasis reached PASI 100 at week 8
compared with PBO. Significantly more patients treated with ETN with severe and mild nail pso-
riasis reached PASI 100 at week 12 compared with PBO. (D) Significantly more patients treated
with IXEQ4W and IXEQ2W with severe and mild nail psoriasis reached sPGA (0,1) from week 1
through 12 compared to PBO and ETN. Significantly more patients treated with ETN with severe 
nail psoriasis reached sPGA (0,1) at week 2 compared with PBO. Significantly more patients
treated with ETN with severe and mild nail psoriasis reached sPGA (0,1) at week 4 through 12
compared with PBO. (E) Significantly more patients treated with IXEQ2W with mild nail psoriasis 
reached sPGA (0) at week 2 compared to ETN (p=0.007). Significantly more patients treated with
IXEQ4W and IXEQ2W with severe and mild nail psoriasis reached sPGA (0) from week 4 through
12 compared to PBO and ETN. Significantly more patients treated with ETN with mild nail
psoriasis reached sPGA (0) at week 8 compared with PBO. Significantly more patients treated
with ETN with severe and mild nail psoriasis reached sPGA (0) at week 12 compared with PBO.
*P<0.05 for within treatment comparison between NAPSI <16 and NAPSI ≥16.

SUPPLEMENTAL FIGURE 2. Kaplan Meier curves showing time to 
achieve outcome in patients with mild (NAPSI <16) and severe (NAPSI 
≥16) nail psoriasis:  (A) PASI 75, NAPSI <16 (B) PASI 75, NAPSI ≥16 (C) 
PASI 90, NAPSI <16 (D) PASI 90, NAPSI ≥16 (E) PASI 100, NAPSI <16 (F) 
PASI 100, NAPSI ≥16 (G) sPGA (0,1), NAPSI <16 (H) sPGA (0,1), NAPSI 
≥16 (I) sPGA (0), NAPSI <16 (J) sPGA (0), NAPSI ≥16.
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