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ABSTRACT

Nail psoriasis has a prevalence that ranges from
10 to 82% and can significantly impact the
quality of life of patients. Nail psoriasis is one of
the most challenging areas to treat, and multi-
ple therapies have been explored. Topical and
injectable therapies are recommended for few-
nail disease. Systemic therapies, including bio-
logics, can be considered for patients with
multiple and resistant nail disease, impaired
quality of life, and severe skin and joint
involvement, due to their long-term efficacy.
Although outcome data are difficult to com-
pare, interleukin (IL)-17 inhibitors may have
superior short-term efficacy when compared to
IL-23 inhibitors and tumor necrosis factor
(INF)-alpha inhibitors, although long-term
efficacy is similar to TNF-alpha inhibitors. IL-23
inhibitors and TNF-alpha inhibitors have a
similar efficacy for nail psoriasis.
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Key Summary Points

Nail manifestations of psoriasis are
detrimental to patient’s quality of life
(QoL) and are a prognostic factor for more
severe skin disease and comorbidities,
such as psoriatic arthritis

First-line treatments for few-nail disease (<
3 nails involved) includes topicals and
intralesional injections

When disease involves > 3 nails, has
extensive cutaneous and joint
involvement, and has a significant impact
on QoL, systemic therapies should be
considered

Certain interleukin (IL)-17 inhibitors have
been shown to be superior to IL-12/23
inhibitors (brodalumab vs. ustekinumab)
and have superior short-term efficacy in
comparison to IL-23 inhibitors
(ixekizumab vs. guselkumab) and tumor
necrosis factor (TNF)-alpha inhibitors
(ixekizumab vs. etanercept), though their
long-term efficacy is similar to TNF-alpha
inhibitors

Certain TNF-alpha inhibitors have similar
efficacy to IL-23 inhibitors (adalimumab
vs. guselkumab)
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DIGITAL FEATURES

This article is published with digital features
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14320184.

INTRODUCTION

Involvement of the nails in psoriasis has been
well defined as a factor with a detrimental effect
on a psoriasis patient’s quality of life (QoL).
Studies have demonstrated psoriasis patients
with nail involvement have a higher impair-
ment of health-related QoL than psoriasis
patients without nail involvement [1]. With a
prevalence that ranges from 10 to 82% in
patients with psoriasis [2], nail involvement is
one of the most common special site manifes-
tations of psoriasis. Nail psoriasis has many
presentations, ranging from pitting, crumbling
and loosening of the nail plate to oil drop dis-
coloration and splinter hemorrhaging of the
nail bed [3]. Of note, it is an independent
prognostic factor for comorbidities such as
psoriatic arthritis (PsA) and greater degrees of
skin severity in plaque psoriasis [1, 4]. Recent
recommendations have been published on the
management options of nail psoriasis [2].
However, several new studies on non-biologic
as well as biologic therapies have been pub-
lished in the interim. Here, we discuss the var-
ious therapies, including topicals, injectables,
systemic, lasers, and complementary therapies,
that have been explored for the treatment of
nail psoriasis. We describe in detail the recent
clinical trials that have evaluated their use and
provide management recommendations.

METHODS

A literature search was conducted in PubMed
and Embase in October 2020 using a combina-
tion of the terms ‘nail’ AND ‘psoriasis.” Our
initial search was filtered using the “clinical
trial” filter in the PubMed and Embase search
options. Additional searches were conducted

using the terms ‘secukinumab’ OR ‘brodalumab’
with ‘nail” AND ‘psoriasis’ since trials for these
drugs did not appear on our original search.
Only studies written in the English language
were reviewed. All original prospective, retro-
spective studies, and nonexperimental descrip-
tive studies were chosen for the purpose of this
review. Comprehensive review articles were
referenced to identify any additional studies
that were missed during the initial searches.
This search was replicated in March of 2021 to
include articles published in the interim. A total
of 67 original studies were reviewed in this
article.

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

RESULTS

Topical and Local Injection Therapy

Topical therapy represents one of the oldest and
most well-studied treatment methods for nail
psoriasis. Multiple medications have been
studied, including calcipotriol ointment [5],
anthralin therapy [6], S-fluorouracil [7], tazar-
otene [8], cyclosporin [9], vitamin D ana-
logue/corticosteroid formulations [10], and
tacalcitol. [11] Local injection therapies include
steroid injections [10, 12] and methotrexate
injections [13-15]. Here, we first describe prac-
tical tips for the application of topical and
injectable therapies before discussing studies
that evaluated their efficacy.

The optimal pharmaceutical formulation of
topical therapy is that of an ointment or solu-
tion [2]. Achieving optimal therapeutic con-
centrations of topical medications @ is
challenging with nail psoriasis given the pres-
ence of the nail plate, which can serve as an
impermeable physical barrier [16]. Therefore,
identifying the exact anatomical location of
psoriatic nail disease is key to determining how
and where topical medications should be
applied. When the nail matrix is involved, the
topical medication should be applied to the
proximal nail fold, just above the nail matrix,
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without occlusion. If the nail bed is involved,
then the diseased nail should be trimmed as
short as possible before topical medication is
applied directly to the hyponychium, again
without occlusion.

Rigopoulous et al. provide recommendations
on the injection technique, recommending an
optimal concentration of triamcinolone ace-
tonide, the first-line injectable corticosteroid, of
5-10 mg/mL, administered every 4-8 weeks [2].
Intralesional steroid injection should be con-
ducted under local block anesthesia. Clark et al.
note that refrigerant spray applied before
injection is well appreciated by patients [17]. A
maximum of 0.1-0.5 mL can be injected in each
quadrant of the mnail unit and another
0.1-0.5 mL should be injected into the matrix.
Location of the injection can vary based on the
exact site of pathology [2]. Side effects of
intralesional treatment vary according to the
administered drug. For corticosteroid injec-
tions, predominant side effects include proxi-
mal nail fold hypopigmentation and atrophy
[15]. For methotrexate, predominant side effects
include pain and slight injection site
discoloration.

First-line topical therapy options include
superpotent topical steroids, such as clobetasol
propionate [2] or calcipotriol (vitamin D ana-
logue)/corticosteroid formulations. An open-la-
bel study conducted by Rigopoulos et al. in
2009 evaluated the efficacy of this formulation
in 25 patients with nail psoriasis [10]. Patients
were instructed to apply the ointment formu-
lation once daily for 12 weeks on affected nails.
At baseline the mean Nail Psoriasis Severity
Index (NAPSI) score was 5.8 + 1.7, and at the
end of the study period it was 1.6 £ 0.6, repre-
senting a 72% improvement.

In the last 10 years, five randomized con-
trolled trials (RCTs) have evaluated the use of
topicals, either alone or in combination with
corticosteroid injections, for the treatment of
nail psoriasis. Recent trials have explored the
use of varying concentrations of corticosteroids
in a variety of formulations versus other topical
agents [18, 19]. In 2012, Nakamura et al. con-
ducted a randomized trial comparing nail lac-
quer with clobetasol at concencentrations of
0.05, 1, and 8% [19]. In this study, patients

received a treatment lacquer on the left hand
with a base coat of nail lacquer control on the
right hand, applied twice weekly for a total of
16 weeks. Clinical evaluation was performed by
photographs and NAPSI score of both hands.
The 8% clobetasol concentration showed a sta-
tistically significant greater clinical response
compared to the other two groups [19].

In a controlled study conducted in 2013,
Simone et al. evaluated the use of topical
tacrolimus 0.1% ointment for the treatment of
psoriatic nails for a total of 12 weeks [20]. At
week 12, there was a statistically significant
improvement in NAPSI score absolute change
observed in the hands that received treatment
versus the hands that received the control
ointment (NAPSI score: 13 vs. 3; p < 0.0001).

Kole et al. conducted a double-blind trial
evaluating the efficacy of calcitriol ointment in
comparison to betamethasone dipropionate
ointment [18]. Ten adult patients were enrolled,
and the primary endpoint was absolute reduc-
tion of target nail thickness. The results showed
that patients treated with either betamethasone
dipropionate or calcitriol ointment had reduced
nail thickness, with no level of significance
established between the two groups (p = 0.42).
This study highlighted that calcitriol ointment
may be as effective as betamethasone ointment.

In 2018, a study conducted by Saki et al.
compared the therapeutic effects of triamci-
nolone acetonide iontophoresis (TI) and topical
calcipotriol/betamethasone dipropionate. The
results demonstrated that there was no differ-
ence between effects of TI versus topical therapy
in terms of nail bed score (p = 0.356), matrix
score (p =0.137), and total NAPSI (p = 0.098)
[21].

In 2019, a single-blind randomized control
trial by Boontaveeyuwat et al. compared the
efficacy of corticosteroid injections versus topi-
cals in the treatment of nail psoriasis [22]. Using
block randomization, the authors randomized
the nails of the patients into three groups: fin-
gernails received injection (Group A); finger-
nails received topical therapy (Group B); and
control fingernails, with no therapy (Group C) .
Ultimately, three nails were selected from each
patient and randomly given the injection (A),
topical therapy (B), or no treatment (C).
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Injections (triamcinolone 10 mg/ml) were per-
formed at baseline and at the second month if
nails did not respond initially. Topical therapy
(0.05% clobetasol propionate) was applied at
the proximal nail fold (for nail matrix disease)
and hyponychium (for nail bed disease) of the
target nail two times per day, without occlu-
sion, for a total of 6 months. All nails were
evaluated independently by two dermatolo-
gists. By the second month, there was a signifi-
cant reduction in NAPSI score in the injection
group compared to the control (p = 0.003). By
the fourth month, there was a significantly
greater reduction in NAPSI score for the injec-
tion group compared to the control (p = 0.003)
and topical group (p < 0.001). However, by the
sixth month, the difference between the injec-
tion group compared to the control and topical
group had became nonsignificant.

Therapies involving injections directly to the
nail have become attractive options given the
side effects of oral/parenteral formulations of
these medications. Mittal et al. observed the
effects of intramatrical instillation of three
medications, namely, methotrexate, triamci-
nolone, and cyclosporine. These authors con-
cluded that methotrexate was superior given
the low rate of adverse effects [14]. Subse-
quently, Grover et al. reported successful treat-
ment of mnail psoriasis with intralesional
injections of methotrexate into the nail bed
[15]. Recently, the wuse of intramatrical
methotrexate in the treatment of nail psoriasis
was evaluated in an uncontrolled prospective
study involving 20 patients [13]. After admin-
istration of a ring block, 2.5 mg intramatrical
methotrexate was injected at each side of the
nail at a point 2.5 mm proximal and lateral to
the junction of the proximal and lateral nail
folds. Injections were given weekly for 6 weeks.
The mean NAPSI score was reduced significantly
from 3.70 to 0.67 at 12 weeks (p < 0.001). The
average total dose of methotrexate was 135
(range 60-300) mg. Adverse events (AEs) inclu-
ded pain at the injection site in two patients
and acute paronychia in one patient. At the
1-year follow-up, there was no evidence of
recurrence of nail psoriasis.

Systemic Therapies

In terms of systemic agents used to treat nail
psoriasis, most data recorded to date are on
adalimumab [23-27], which is also the only
biologic therapy with efficacy data cited in the
US Food and Drug Administration’s package
insert [28]. However, multiple other biologic
and systemic therapies have been studied in the
treatment of nail psoriasis, including apremilast
[29-32], certolizumab [33, 34|, etanercept
[35-37], infliximab [35, 38, 39], guselkumab
[40], ixekizumab [41-45], secukinumab
[34, 46-48], ustekinumab [49-51], acitretin, [52]
methotrexate [53, 54], cyclosporine [53], bro-
dalumab [55, 56], golimumab [57], and tofaci-
tinib [58, 59]. Results of studies evaluating the
efficacy of systemic agents in treating nail pso-
riasis are summarized in Table 1. Some of these
studies are discussed in the following sections.

PDE-4 Inhibitors

Apremilast
In 2016, the ESTEEM 1 and 2 phase III RCTs
explored the use of apremilast in patients with
difficult-to-treat areas, including nail psoriasis
[29]. A total of 824 patients with nail psoriasis
were randomized 2:1 to receive apremilast
30 mg twice daily or placebo and at week 16,
those on placebo were switched to apremilast,
followed by a randomized withdrawal phase at
week 32. At week 16, apremilast produced
greater improvement in NAPSI index versus
placebo in both studies [mean NAPSI percent-
age improvement of 22.5% vs. — 6.5%
(p <0.0001) and 29.0% vs. 7.1% (p = 0.0052)
for ESTEEM 1 and 2, respectively]. A negative
percentage here implies a worsening in NAPSI.
A significantly greater proportion of patients on
apremilast achieved a NAPSI-50 score (50%
reduction from baseline in NAPSI score) at week
16 versus placebo [33.3% vs. 14.9%
(p <0.00001) and 44.6% vs. 18.7%
(p < 0.00001) for ESTEEM 1 and 2, respectively].
Patients who received apremilast 30 mg
twice daily continued to show improvement at
week 32 with a mean NAPSI percentage
improvement of 43.6% and 60.0% in ESTEEM 1
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and 2, respectively. Patients who were re-ran-
domized from placebo to apremilast 30 mg at
week 16 showed improvement in mean NAPSI
percentage change at week 32 (24.6 and 47.6%
in ESTEEM 1 and 2, respectively). Through week
52, patients in ESTEEM 1 and 2 who had a
Psoriasis Area Severity Index (PASI) response at
week 32 (ESTEEM 1: > 75% reduction from
baseline/ESTEEM 2: > 50% reduction from
baseline) continued to show improvement in
nail psoriasis at week 52. The mean percentage
reduction from baseline in target nail NAPSI
score for these patients, who either received
apremilast 30 mg initially or were re-random-
ized from placebo to apremilast at week 32
ranged from 60 to 64%. The LIBERATE study
also demonstrated that the benefit of apremilast
can sustained as far as week 104 [30, 31].

Tumor Necrosis Factor Alpha Inhibitors

Etanercept

A 24-week randomized controlled clinical trial
exploring the use of etanercept, infliximab, and
adalimumab for the treatment of nail psoriasis
was conducted by Ortonne et al. in 2013 [35].
The efficacy of two dosing regimens of etaner-
cept were compared in patients who previously
failed at least one systemic therapy. Patients
were randomized to the etanercept group
received 50 mg twice weekly for 12 weeks fol-
lowed by once weekly (BIW/QW), or 50 mg
once weekly for 24 weeks (QW/QW). The pri-
mary endpoint was the mean NAPSI over
24 weeks. At week 24, mean NAPSI had
decreased in both etanercept groups [BIW/QW
group: — 4.3 (p < 0.0001); QW/QW group: — 4.4
(p < 0.0001)].

Infliximab

Infliximab was evaluated for the treatment of
nail psoriasis in a phase III RCT conducted by
Rich et al. in 2007, which followed patients for
1 year of treatment [38]. Of the 305 patients
with baseline nail psoriasis, nail clearance was
seen in 6.9, 26.2, and 44.7% of patients in the
infliximab group at weeks 10, 24, and 50,
respectively. Infliximab was superior to placebo
at week 24 (26.2 vs. 5.1; p < 0.001).

Adalimumab

Elewski et al. conducted a phase III randomized
controlled study evaluating the efficacy and
safety of adalimumab specifically for the treat-
ment of nail psoriasis. Patients received 40 mg
adalimumab every other week or placebo, with
the primary endpoint being a NAPSI-75 score
(75% reduction from baseline in NAPSI score) at
week 26. The primary endpoint was met in
46.6% of patients versus 3.4% of placebo
patients (p < 0.001) [24].

The 2013 Ortonne et al study compared the
efficacy of etanercept, adalimumab, and inflix-
imab for patients with nail psoriasis [35]. At
week 14, only infliximab showed a significantly
reduced mean NAPSI score from baseline
(p <0.05). At week 24, all three therapies
showed significantly reduced mean NAPSI
scores from baseline (p < 0.05).

Golimumab

Golimumab is a tumor necrosis factor (TNF)-
alpha inhibitor approved for the treatment of
rheumatoid arthritis, PsA, and ankylosing
spondylitis. The GO-VIBRANT trial evaluated
the efficacy of golimumab for the treatment of
nail symptoms associated with PsA [57].
Patients were randomized to receive either
intravenous (IV) golimumab 2 mg/kg at week O,
4, and then every 8 weeks through week 52, or
placebo with crossover at week 24. The study
found that golimumab was an effective option
for the treatment of nail psoriasis, achieving
superior reductions in NAPSI score versus pla-
cebo at week 14 (NAPSI score: 9.6 vs. 1.9;
p < 0.0001) and week 24 (NAPSI score: 11.4 vs.
3.7; p <0.0001).

Interleukin-23 Inhibitors

Guselkumab

In 2018, Foley et al. compared the efficacy data
of guselkumab with adalimumab and placebo
from the VOYAGE 1 and 2 trials for psoriasis in
specific body regions, including the nails [40].
These were double-blind, placebo-controlled
trials assessing the efficacy of guselkumab versus
adalimumab. Fingernail Physician Global
Assessment (f-PGA) and NAPSI were included
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endpoints. At baseline, 928 (50.7%) of the 1829
enrolled patients had a score of > 2 for {-PGA
and were included in analysis. At week 16, the
percentage of patients achieving f-PGA of 0/1
was superior in the guselkumab group com-
pared to the placebo group (46.7 vs. 15.2%;
p < 0.001). At week 24, there was no statistical
difference between guselkumab and adali-
mumab (60 vs. 64%; p = 0.11).

Interleukin-17 Inhibitors

Ixekizumab

The 2016 phase III RCT UNCOVER-3 compared
ixekizumab treatment to placebo and etaner-
cept [43]. Patients received placebo, etanercept
(50 mg twice weekly), or 80 mg ixekizumab as
one injection every 4 weeks (Q4W) or every
2 weeks (Q2W) after receiving a 160 mg starting
dose. At week 12, greater mean percentage
NAPSI improvements were achieved in the
ixekizumab versus placebo groups and in the
ixekizumab versus etanercept groups in both
the Q4W group [36.7 vs. — 34.3% (vs. placebo),
p <0.001; 36.7 vs. 20% (vs. etanercept),
p =0.0048] and Q2W group [35.2 vs. — 34.3%
(vs. placebo), p < 0.001; 36.7 vs. 20% (vs. etan-
ercept), p = 0.072]. Here, a negative sign implies
that NAPSI worsened in the placebo group. The
benefit of ixekizumab in the management of
nail psoriasis was also demonstrated in patients
with active PsA [60].

The IXORA-R trial compared the efficacy of
ixekizumab to guselkumab in the treatment of
nail psoriasis [45]. From weeks 12 to 24, patients
either received ixekizumab 80 mg Q4W or
guselkumab 100 mg at weeks 12 and 20. The
results showed that ixekizumab was superior in
efficacy in the treatment of nail psoriasis at
week 24, as more ixekizumab-treated patients
achieved an f-PGA of 0/1 (75 vs. 54%;
p = 0.020).

Brodalumab

In 2020, data were published on two phase III
studies (AMAGINE-2/-3) that had assessed the
treatment efficacy of brodalumab in nail psori-
asis. Patients received either brodalumab
210mg Q2W or ustekinumab continuously

through 52 weeks [56]. Endpoints included
mean NAPSI improvement and achievement of
a NAPSI O score (absence of all parameters in the
NAPSI). Comparison of brodalumab and ustek-
inumab demonstrated an improved mean
NAPSI score for brodalumab: 43.7 versus 31.8
(week 12), 76.9 versus 58.9 (week 24), 82.4
versus 69 (week 36), and 83.1 versus 75 (week
52); of note, significance (p < 0.05) was cited for
all comparisons with the exception of week 52.
Achievement of NAPSI O was the following for
brodalumab compared to ustekinumab: 7.9
versus 2.2 (week 12), 31.6 versus 18.8 (week 24),
54.2 versus 33.7 (week 36), and 63.8 versus 39.1
(week 52); significance (p < 0.05) was obtained
for all comparisons.

Secukinumab

In 2020, long-term efficacy data was published
from the TRANSFIGURE trial, demonstrating
sustained efficacy of secukinumab in the treat-
ment of nail psoriasis [46, 47]. Patients received
placebo or secukinumab 150 mg or 300 mg
weekly for 5 weeks followed by every 4 weeks.
Placebo patients were re-randomized to 150 mg
or 300 mg secukinumab and patients were fol-
lowed up to 2.5 years. Mean NAPSI improve-
ment was evaluated at weeks 16, 32, and
2.5years. Both dosages of secukinumab
demonstrated superiority to placebo at week 16
[37.9 and 45.3 vs. 10.8 (placebo); p < 0.001],
and efficacy was maintained at week 32 (52.6
and 63.6, respectively) and at 2.5 years (63.6
and 73.3, respectively).

Iinterleukin-12/23 Inhibitors

Ustekinumab

The efficacy of ustekinumab in patients with
psoriatic nail disease was demonstrated in the
PHOENIX-1 phase III RCT [49]. Patients
received ustekinumab (45 or 90 mg) or placebo
at weeks 0 and 4. Of a total of 766 randomized
patients, 545 (71.1%) had nail disease. At week
12, percentage improvement from baseline
NAPSI was superior for both wustekinumab
45 mg (26.7%) and 90 mg (24.9%) compared to
placebo (11.8%; p < 0.001). This progression
continued into week 24, where improvement
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from baseline NAPSI was still superior for
ustekinumab 45 mg (46.5%) and 90 mg (48.7%)
doses compared to placebo.

Retinoic Acid Modulators

Acitretin

In 2009, Tosti et al. evaluated the efficacy of
low-dose acitretin therapy in the treatment of
isolated nail psoriasis [52]. Patients received 0.2
or 0.3 mg/kg per day of acitretin for 6 months.
NAPSI improvement and modified NAPSI
reduction were obtained at 6 months, with
scores of 41 and 50%, respectively. Complete or
almost complete clearing of nail lesions was
achieved in 25% of patients.

Antimetabolite, Interleukin-2 Inhibitors

Methotrexate, Cyclosporine

A single blind, randomized study conducted by
Glmuiisel et al. evaluated the use of methotrex-
ate and cyclosporine in patients with nail pso-
riasis [53]. Patients received either oral
methotrexate or cyclosporine for a total of
24 weeks. The study found that both therapies
were effective options. The mean percentage
reduction in NAPSI for methotrexate and
cyclosporine was 43.3 and 37.2%, respectively
(p = 0.049).

The METOP study evaluated the use of
methotrexate 17.5 mg or placebo once weekly
for the first 16 weeks, followed by methotrexate
for all patients up to week 52 [54]. Doses were
escalated to 22.5 mg per week after 8 weeks for
non-responders. Total nail clearance at week 16
was greater in the methotrexate group versus
placebo (5 vs. 0%). This effect improved at week
52 in patients who remained on methotrexate
(14%) and in patients on placebo that were
switched to methotrexate (25%).

Janus Kinase-Signal Transducer
and Activator of Transcription Inhibitor

Tofacitinib

Tofacitinib, a Janus kinase-signal transducer
and activator of transcription (JAK-STAT) inhi-
bitor, is another nail psoriasis therapy, which

was explored in a 52-week, phase III RCT in
2017 [58]. This analysis included data from two
identical studies (OPT Pivotal 1 and 2) in which
patients were randomized 2:2:1 to receive
tofacitinib 5 mg, tofacitinib 10 mg, or placebo
twice daily. Compared to placebo, at week 16,
more patients receiving tofacitinib 5mg and
10 mg achieved NAPSI-50 [5 mg: 32.8 vs. 12.0%;
10 mg: 44.2% vs. 12.0% (both p < 0.05)],
NAPSI-75 [S mg: 16.9 vs. 6.8%; 10 mg: 28.1 vs.
6.8% (both p <0.05)], and NAPSI-100 [5 mg:
10.3 vs. 5.1%; 10mg: 18.2 vs. 5.1% (both
p < 0.05)]. AEs were similar between the tofaci-
tinib and placebo groups with some of the most
commonly reported AEs being upper respiratory
tract infection and headache [61].

Laser Therapies

The pulsed dye laser (PDL) has also been
explored as a potential therapy for nail psoriasis
in recent years, with varying results [62-66]. In
a prospective study involving PDL as a
monotherapy administered monthly over the
course of 3 months, median improvement in
overall NAPSI, nail bed NAPSI, and nail matrix
NAPSI were 44.2% (p =0.002 compared to
baseline), 50% (p = 0.033 compared to base-
line), and 65.1% (p = 0.024 compared to base-
line), respectively [63]. In another study, Huang
et al. compared the efficacy of PDL plus topical
tazarotene versus tazarotene alone (control) in
psoriatic nail disease [67]. The mean decrease in
modified NAPSI score from baseline to
6 months was significantly greater in the
experimental arm than in the control arm.
Recently, Gregoriou et al. performed an
intra-patient (left vs. right) prospective study in
20 patients with the aim to compare the efficacy
of calcipotriol/betamethasone dipropionate
(Cal/BD) foam with PDL for nail psoriasis over
12 weeks [68]. The mean total NAPSI score in
the Cal/BD-treated nails was reduced from 7.85
(week 0) to 4.4 at week 12 (p < 0.0001). Within
the nail bed, the mean nail bed NAPSI score was
reduced from 3.55 (week 0) to 1.4 at week 12
(p < 0.0001). In PDL-treated nails, no reduction
in NAPSI score was noted in the nail bed (3.2 at
week 0 and 3.2 at week 12) and the reduction in
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total NAPSI score was minimal, decreasing from
6.8 to 6.4. AEs included mild skin irritation on
the nail fold in two Cal/BD-treated cases and
erythema and/or petechiae in five PDL-treated
cases. However, these events were transient and
resolved without treatment. The study showed
that Cal/BD foam had greater effectiveness than
PDL in treating nail psoriasis, especially with
nail bed involvement.

Complementary Therapies

Non-standard therapy using natural extracts has
been explored in the treatment of nail psoriasis.
Indigo naturalis extract in oil (Lindioil) is one
compound that has gained particular interest
and has been studied in three trials [69-71]. In a
RCT conducted in 2014, participants applied
1-2 drops (0.05 mL/drop) of Lindioil to the
fingernails of one hand and applied calcipotriol
to the other hand twice daily for 24 weeks [70].
At week 24, Lindioil use led to significantly
greater improvements compared to calcipotriol
for single-hand NAPSI (shNAPSI) and modified
target NAPSI (mtNAPSI) scores (p < 0.001).
Additionally, there was a greater percentage
reduction in shNAPSI at week 24 for Lindioil
(51.3%) compared to calcipotriol (27.1%)
(p <0.001).

DISCUSSION

Nail involvement is highly prevalent in the
psoriasis population, can serve as a poor prog-
nostic factor of disease, and greatly affects the
QoL of patients with psoriasis. Multiple topical
and systemic medications have been studied for
this condition.

Practical Management of Nail Psoriasis

Many recommendations provided by an expert
group consensus were previously published in
the Journal of the American Academy of Derma-
tology [2]. The purpose of the present review is
to provide updated evidence regarding the
treatment of nail psoriasis along with additional
treatment recommendations based on this

evidence. A treatment algorithm incorporating
previous recommendations and our new find-
ings is presented in Fig. 1.

First-line treatments for few-nail disease (< 3
nails involved) includes topicals and intrale-
sional corticosteroid injections. Given the
reported success of intralesional methotrexate
in recent studies, this treatment can be consid-
ered to be first line as well. For the treatment of
nail matrix involvement only, first-line therapy
should be intralesional corticosteroids or
methotrexate, while topical corticosteroids or
vitamin D/corticosteroid combinations should
be used for nail bed involvement only [2]. PDL
has been shown to be efficacious for nail psori-
asis when combined with topical therapies and
represent an additional option for patients bat-
tling resistant disease. For patients interested in
alternative natural therapies, indigo naturalis
extract in oil (Lindioil) has been shown to be an
effective treatment for nail psoriasis in a few
studies.

When disease involves > 3 nails, has exten-
sive cutaneous and joint involvement, and has a
significant impact on QoL, systemic therapies
should be considered [2]. In Table 1, we provide
an updated, comprehensive comparison of the
efficacy of treatments with different systemic
agents for nail psoriasis. Systemic and biologic
agents in particular have shown efficacy in
recent trials, including adalimumab (the only
biologic on which nail psoriasis efficacy data are
included on the FDA label), golimumab,
apremilast, etanercept, certolizumab, guselk-
umab, infliximab, ustekinumab, brodalumab,
acitretin, secukinumab, ixekizumab,
methotrexate, cyclosporine, and tofaci-
tinib. Although data are limited, the head-to-
head trials suggest that some biologics may be
more efficacious than others in the treatment of
nail psoriasis. Brodalumab was shown to be
more effective than ustekinumab at weeks 12,
24, 36, and 52 [56]. IL-17 inhibitors have faster
onset of action than TNF-alpha inhibitors but
have similar long-term efficacy, as demon-
strated by ixekizumab, which was more effec-
tive than etanercept after 12 weeks but resulted
in similar long-term efficacy at week 52 [43].
Ixekizumab was also shown to be more effective
than guselkumab at week 24 [45]. Infliximab
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Nail matrix
involvement only

[ < 3 nail involvement

Nail bed
involvement only

> 3 nail involvement,
d Qol,

Consider systemic
agent

pa
significant skin disease

Psoriatic
arthritis
present?

Second line
Topical therapies: Corticosteroid, vitamin D
analogue, vitamin D / corticosteroid combination,
retinoids, keratolytic, 0.1% tacrolimus
Laser: Pulsed dye laser

First line
Injections: Corticosteroid or
methotrexate

Alternative therapies
Lindoil

Second line
Topical therapies: Vitamin D analogue, retinoids,
0.1% tacrolimus
Injections: Corticosteroid, methotrexate
Laser: Pulsed dye laser

First line
Topical therapies: Corticosteroids
or topical vitamin D / corticosteroid
combination

Alternative therapie:

1L-23 inhibitors: Guselkumab
IL-17 inhibitors: Ixekizumab, Secukinumab
IL-17/23 inhibitors: Ustekinumab
TNF-alpha inhibitors: Etanercept, Adalimumab,
Infliximab, Golimumab, Certolizumab
Other systemic agents: Methotrexate, Tofacitinib,
Apremilast

IL-23 inhibitors: Guselkumab
IL-17 inhibitors: Ixekizumab, Secukinumab,
Brodalumab, Infliximab
IL-17/23 inhibitors: Ustekinumab
TNF-alpha inhibitors: Etanercept, Adalimumab
Other systemic agents: Cyclosporine, Methotrexate,
Acitretin, Tofacitinib, Apremilast

Fig. 1 Treatment algorithm for nail psoriasis. L Interleukin, 7NF tumor necrosis factor

was noted to have a faster onset of action when
compared to etanercept and adalimumab,
demonstrating that TNF-alpha inhibitors may
have differing rates of action [35]. Certain IL-23
inhibitors have similar efficacy to TNF-alpha
inhibitors, as guselkumab and adalimumab
were found to have similar efficacy at week
24 [40].

CONCLUSION

Nail psoriasis is one of the most common spe-
cial site manifestations of psoriasis. Therapy
should be selected based on the extent of nail,
skin, and joint involvement and the patient’s
QoL. Patients and providers have multiple
options for therapeutic regimens, including
topical corticosteroids, topical vitamin D/corti-
costeroid combinations, topical vitamin D
analogues, local steroid injections, local
methotrexate injections, PDL, Lindioil, and
systemic therapies. Biologic agents have the
best long-term efficacy in the treatment of nail
psoriasis and multiple comparison studies have

been performed on biologics. Certain IL-17
inhibitors have been shown to be superior to IL-
12/23 inhibitors (brodalumab vs. ustekinumab)
and have superior short-term efficacy in com-
parison to IL-23 inhibitors (ixekizumab vs.
guselkumab) and TNF-alpha inhibitors (ixek-
izumab vs. etanercept), although their long-
term efficacy to TNF-alpha inhibitors is similar.
Finally, certain TNF-alpha inhibitors have been
shown to have a similar efficacy to IL-23 inhi-
bitors (adalimumab vs. guselkumab). Based on
the above data and the myriad of therapy
options, treating nail psoriasis may require a
personalized approach for each patient. While
more studies are needed, current studies show
promise in treating nail psoriasis.
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