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Background: Nail psoriasis is a common clinically significant
symptom of psoriasis. However, few studies have focused on
the characteristics and course of toenail psoriasis. Objective:
To investigate the treatment response of toenail psoriasis dur-
ing a 52-week period of ustekinumab use. Methods: Patients
were evaluated using the Nail Psoriasis Severity Index (NAPSI)
at every injection visit. NAPSI score changes throughout the
treatment were analyzed. The treatment response in each
toenail and each NAPSI characteristic was also analyzed.
Results: A total of 22 patients with chronic plaque psoriasis
with concomitant toenail psoriasis were examined. Several
characteristics such as ridging or onychomycosis that mimic
psoriasis or hinder the evaluation were identified. NAPSI sig-
nificantly improved during the treatment (p <0.05). The big
and second toes were significantly improved after 52 weeks
of ustekinumab treatment (p <0.05). Pitting and oil-drop dis-
coloration were the only two characteristics that showed sig-
nificant changes post-treatment (p <0.05). Conclusion: Usteki-
numab proved to be efficacious in treating toenail psoriasis.
Because of the factors that hinder the NAPSI scoring, only
NAPSI scores of the first and second toes can be used. (Ann
Dermatol 33(2) 131~137, 2021)
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INTRODUCTION

Nail psoriasis is a common characteristic affecting nearly
half of patients with psoriasis'. As an inflammatory disorder
of the nail matrix and bed, nail psoriasis is characterized
by various symptoms, such as pitting, onycholysis, and
leukonychia. These symptoms not only cause aesthetic pro-
blems but also extremely deteriorate the quality of life of
the affected patients’. Some studies have showed that pso-
riatic patients with nail involvement have a higher Derma-
tology Life Quality Index (DLQI) than those without™®. Based
on these facts, specific scoring methods used for nail psor-
iasis have been developed, including Nail Psoriasis Severity
Index (NAPSI)” and Nail Psoriasis Quality of Life Scale (NPQ10)%,
to evaluate psoriasis severity and patients’ quality of life,
respectively. Moreover, nail psoriasis indicates the possibility
of concomitant psoriatic arthritis’ as it is one of the diag-
nostic criteria of the disease'’. In one study, nail psoriasis
was considered as the strongest predictor of concomitant
psoriatic arthritis in patients with psoriasis'".

Despite the constant interest in nail psoriasis because of
these reasons, its treatment was generally unsuccessful.
Compared to plaque type psoriasis, nail psoriasis improves
more slowly with a different pattern of treatment response .
As newly developed biological drugs are being inves-
tigated, notable advancement in the treatment of nail psor-
iasis is in progress”'”. However, toenail psoriasis was not
investigated in many of the studies'''®. Although the
toenails are not usually investigated for convenience or
other circumstances, toenail psoriasis has distinctive char-
acteristics not detected in fingernail psoriasis. For exam-
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ple, a study reported that subungual hyperkeratosis and
crumbling were prevalent in toenail psoriasis but not in
fingernail psoriasis in Italian patients'®.

Several studies discussed the treatment response to usteki-
numab in nail psoriasis, but mostly limited to the finger-
122021 - Although some studies suggested
the efficacy of ustekinumab in fingernail psoriasis, some
limitations still exist as regards the generalization of results
with toenail psoriasis because its characteristics were dif-
ferent with that of fingernail psoriasis. In this study, the ef-
ficacy of ustekinumab treatment for toenail psoriasis was
investigated, and factors that improved and did not im-
prove toenail psoriasis were identified.

nail involvement

MATERIALS AND METHODS

Statistical analyses

To assess the improvement of toenail psoriasis, changes in
NAPSI with time were evaluated using a repeated meas-
ures analysis of variance (ANOVA) model. To examine the
response of individual NAPSI component, the Wilcoxon
signed-rank test was applied to the baseline score of each
parameter at baseline and after 52 weeks. To evaluate NAPSI
changes in each toenail, baseline and week 52 NAPSI of
each toenail were compared using the Wilcoxon signed-
rank test. All analyses were performed using the SPSS Statis-
tics 21.0 software package (IBM Corp., Armonk, NY, USA),
and p<0.05 was considered significant.

RESULTS

Patients

This study was approved by the institutional review board
(B-1401/234-101). Informed consent was obtained from all
study participants. Also, We received the patient’s consent
form about publishing all photographic materials. We pro-
spectively enrolled patients with chronic plaque psoriasis
with toenail involvement who met the following criteria:
adults with moderate-to-severe chronic plaque psoriasis
(baseline body surface area of =10% and psoriasis area
and severity index [PASI] of =10) who underwent both
systemic therapy (cyclosporine or methotrexate) and pho-
totherapy for >6 months. Key exclusion criteria included
serious infection including active tuberculosis and pre-
vious exposures to ustekinumab. Ustekinumab (45 mg)
was administered to eligible patients for a total of 52 weeks
at week 0, week 4, and every 12 weeks thereafter.

Study assessment

The 1.5x magnified photographs of all toenails of study
participants were taken at every visit. A single investigator
evaluated every toenail according to the NAPSI from pre-
treatment to 52 weeks. NAPSI assessment has already been
described elsewhere’. The investigator also evaluated each
component of the NAPSI assessment: 8 parameters con-
stituting the NAPSI (i.e., pitting, leukonychia, red spots in
the lunula, nail plate crumbling, onycholysis, splinter
hemorrhages, oil-drop discoloration, and subungual hyper-
keratosis). Moreover, each photograph of individual nail
was divided into four quadrants®. A score was assigned
for each parameter depending on how many quadrants
were involved: 0 for none; 1, if one quadrant expressed
the parameter; 2, if two quadrants expressed the parame-
ter; and so on. As there are ten toenails in a participant,
each score for one parameter ranges from 0 to 40.
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Study population

Among 31 patients with chronic plaque psoriasis who were
treated with ustekinumab for 52 weeks, 22 who had toe-
nail psoriasis were included. Their mean age at baseline
was 48.72 years (range, 28~ 84 vyears), consisting of 14
male (63.64%) and 8 female (36.36%). The mean disease
duration of psoriasis was 18.68 +10.06 years. All patients
received both systemic medical treatment (either cyclo-
sporine or methotrexate) and phototherapy (narrow-band
ultraviolet B) prior to ustekinumab treatment. Baseline
PASI was 19.29+4.92 in average. Eleven (50.0%) of the
included patients also had fingernail psoriasis. The base-
line mean toenail NAPSI was 17.23+11.61, whereas the
total NAPSI was 20.13+13.11 (Table 1). NAPSI character-
istics occurring at baseline in individual toes are shown in

Table 1. Clinical characteristics of the study population (n=22)

Variable Value
Age (yr) 48.72+11.56
Sex

Male 14 (63.64)

Female 8 (36.36)
Duration of psoriasis (yr) 18.68+10.06
Previous treatments

Topical agents 22 (100)

Phototherapy 22 (100)

Systemic agents 22 (100)

(cyclosporine or methotrexate)

Biologic agents other than ustekinumab 2 (9.09)
Baseline PASI 19.29+4.92
Baseline NAPSI 20.13+13.11

Fingernail NAPSI 2.91+4.74

Toenail NAPSI 17.23+11.61

Values are presented as mean +standard deviation or number (%).
PASI: Psoriasis Area and Severity Index, NAPSI: Nail Psoriasis
Severity Index.
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Table 2. Appearance of Nail Psoriasis Severity Index (NAPSI) characteristics and Beau’s lines in individual toes at baseline (n=44)

Number of toes with the characteristics

Variable
1st toe 2nd toe 3rd toe 4th toe 5th toe

Nail matrix characteristics

Pitting 10 (22.7) 8 (18.2) 3 (6.8) 2 (4.5) 0 (0

Leukonychia 13 (29.5) 17 (38.6) 19 (43.2) 19 (43.2) 6 (13.6)

Red spots in the lunula 0 (0) 0 0 (0) 1 (2.3) 0 (0)

Nail plate crumbling 5 (11.4) 4 2 (4.5 4 (9.1) 12 (27.3)

Beau’s line 5 (11.4) 2 0 (0) 0 (0) 0 (0)
Nail bed characteristics

Onycholysis 6 (13.6) 2 4 (9.1) 0 (0) 0 (0)

Splinter hemorrhages 1 (2.3) 4 3 (6.8) 1 (2.3) 1 (2.3)

Oil-drop discoloration 12 (27.3) 12 .3) 5 (11.4) 4 (9.1) 1 (2.3)

Nail bed hyperkeratosis 4 (9.1) 2 3 (6.8) 5 (11.4) 16 (36.4)

Values are presented as number (%).
At week 52

Baseline

Fig. 1. Representative images of psoriatic nails at baseline and
after 52 weeks. (A) An example of psoriatic nail with Nail Psoriasis
Severity Index (NAPSI) improvement after ustekinumab treatment.
(B) An example of psoriatic nail without significant NAPSI score
change in spite of clinical improvement.

Table 2, with leukonychia as the most common in all but
fifth toe, which more commonly presented subungual hy-
perkeratosis.

NAPSI evaluation of the study population

All the 10 toenails of 22 patients were evaluated six times
at weeks 0, 4, 16, 28, 40, and 52. Assessment was ob-
jectively executed using digital photographs, but several
factors were found to interfere with the NAPSI assessment

NAPSI

0 13 26 39 52
Weeks

Fig. 2. Changes in toenail Nail Psoriasis Severity Index (NAPSI)
scores throughout 52 weeks (range, 0~80) (*p<0.05).

in 15 patients (Supplementary Fig. 1). Age-related nail changes
such as nail plate ridging or dystrophy would cause some
confusion to nail psoriasis evaluation apprentices. Other
distinct comorbidities like onychomycosis and subungual
hemorrhage were also found in some cases. These nail
characteristics were excluded in the NAPSI assessment be-
cause they were not caused by nail psoriasis.

Toenail NAPSI score throughout the ustekinumab
treatment

During the ustekinumab treatment, the NAPSI score sig-
nificantly improved when analyzed with repeated meas-
ures ANOVA method (Fig. 1, 2). Especially, NAPSI at
week 52 significantly improved as compared to the scores
at weeks 4, 8, and 20. NAPSI at week 40 was significantly
smaller than that at week 8.
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The improvement of individual toes were also analyzed.
Although the big and second toes displayed substantial
differences between weeks 0 and 52, other toes did not
show significant changes after 52 weeks (Fig. 3).

When analyzing post-treatment changes of the four matrix
components of NAPSI, only pitting showed statistically sig-
nificant improvement (Fig. 4). Similarly, oil-drop discolora-
tion was the only characteristic of the bed component of
NAPSI that displayed significant changes after the usteki-
numab treatment.

NAPSI score of each toe
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Fig. 3. Changes in toenail Nail Psoriasis Severity Index (NAPSI)
scores of each toe throughout 52 weeks (range, 0~ 8) (*p<0.05).
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DISCUSSION

Nail psoriasis is one of the most representative symptoms
of psoriasis, but tends to be neglected in certain clinical
circumstances®. Studies or clinical practices are relatively
focused on fingernail psoriasis; however, providing suffi-
cient attention to toenail psoriasis is difficult in clinical
settings. Furthermore, the prevalence of toenail psoriasis is
never lower than that of fingernail psoriasis'®. Although
toenail psoriasis also has a substantial disease burden, our
knowledge of its treatment and course is insufficient. Some
treatments for psoriasis occasionally succeed in the clear-
ance of fingernail psoriasis but fail to achieve a sufficient
response in toenail involvement*.

Unlike fingernails, toenails are associated with more se-
vere age-related changes due to repeated trauma because
of lifelong walking process with continuous contact with
the shoes®. Therefore, onychodystrophy of the toenail is
one of the common symptoms in elderly people®®. Ony-
chodystrophy due to the aging process can be misunder-
stood as a manifestation of nail psoriasis such as onychol-
ysis or subungual hyperkeratosis and in severe cases can
also interrupt the meticulous evaluation of the presence of
subtle changes due to psoriasis in the affected toenail. In
this study, 17 patients had onychodystrophy. Moreover, as
some aspects of nail psoriasis are attributed to Koebner’s
phenomenon, repeated trauma acts as a bidirectional fac-
tor by not only inducing age-related nail changes but also
causing nail psoriasis®’.

In addition, leukonychia occurs as an age-related change
of the nail, and splinter hemorrhage is one of the common
symptoms of nail aging”. These symptoms are included in

Scores of nail bed features
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Fig. 4. Changes in toenail Nail Psoriasis Severity Index (NAPSI) scores according to each characteristic throughout 52 weeks (range,

0~40) (*p<0.05).
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the NAPSI score because differentiating whether the symp-
tom is due to psoriasis or aging is difficult; hence, it is
doubtful whether the score really reflects the severity of
nail psoriasis. The high frequency of leukonychia occur-
rence in this study could be attributed to this uncertainty.
In addition, NAPSI can be scored even if only one of the
bed or matrix characteristics is present; therefore, it may
not improve when psoriasis-specific characteristics such as
pitting disappear while other symptoms such as leukonychia
remain. Age-related changes were commonly detected in
this study because all patients aged >40 years, except for
two. This circumstance made the study reflect not an ideal
nail psoriasis setting but a realistic clinical setting.

Besides, onychomycosis is more common in toenails than
in fingernails and is one of the frequently associated co-
morbidities; therefore, its importance in toenail studies can
be emphasized. One study suggested that nearly one fifth
of patients with psoriasis suffer from onychomycosis™.
However, concomitant onychomycosis might hinder the
evaluation process of nail psoriasis. Two patients in this
study suffered from toenail onychomycosis; therefore,
evaluating their NAPSI scores was difficult.

Due to these reasons, NAPSI showed somewhat critical
limitations in the evaluation of toenail psoriasis. Moreover,
only one Greek open-label study has evaluated both finger
and toenail psoriasis in the setting of ustekinumab treat-
ment'*. To our knowledge, no randomized clinical trials
for psoriasis evaluated all the toenails throughout the
treatment. Researchers either excluded the toenails'’** or
only selected the most severe ones'®. Although NAPSI is
currently recognized as a validated tool to evaluate the
treatment response of fingernail psoriasis in biological ther-
apy using NAPSI50 (50% improvement in NAPSI score),
evidence showing that it is also applicable to toenail psor-
jasis is limited.

Nevertheless, NAPSI tended to improve throughout the
period of ustekinumab injection. In a previous study, uste-
kinumab was reported to be efficacious in treating toenail
psoriasis despite its slow response*. However, when in-
dividual toenails were analyzed, only the first and second
toes were significantly improved. Therefore, this finding
cannot be interpreted as the selective efficacy of ustekinu-
mab on the first and second toes. Rather, it is plausible to
suppose that the third to fifth toes failed to show NAPSI
improvement because factors other than pure psoriatic
changes were reflected in the evaluation, which cannot be
reversed by ustekinumab. In other words, the third to fifth
toes had characteristics that seriously hindered the severity
evaluation during the ustekinumab treatment.

Interestingly, pitting and oil-drop discoloration were the
only two characteristics that significantly improved through-

Toenail Psoriasis in Ustekinumab Use

out the treatment period. Pitting is manifested by abnor-
mality of the proximal nail matrix, whereas oil-drop dis-
coloration is characterized by nail bed inflammation®.
This shows that ustekinumab is effective in all nail parts
from the proximal nail matrix to nail bed. Other character-
istics did not show clinical significant changes, which
might be due to the fact that subungual hyperkeratosis,
onycholysis, and leukonychia can be induced by other
factors like aging or trauma, resulting in biased NAPSI scores.
Hence, the use of all the eight parameters might hinder
the clinically appropriate assessment of toenail psoriasis.
This is the first study that focused on the treatment course
of toenail psoriasis. Although fingernail and toenail psor-
iasis have many similar characteristics, obvious differences
were identified. The difference between finger and toenail
psoriasis is easily noticeable but is often neglected as fin-
gernails are solely evaluated in most clinical trials. Nonethe-
less, toenail psoriasis also has a large impact on the qual-
ity of life; therefore, its exact assessment and treatment are
crucial. Ustekinumab showed its efficacy on toenail psor-
iasis involving the big and second toes. However, the
three lateral toenails could not show their treatment re-
sponse using the NAPSI score because of their character-
istics and NAPSI limitations. Therefore, researchers should
recognize that the current evaluation methods cannot fully
reflect the course of nail psoriasis during the biological
treatment and develop a more practical approach that can
represent the actual clinical impacts.

SUPPLEMENTARY MATERIALS

Supplementary data can be found via http://anndermatol.
org/src/sm/ad-33-131-s001.pdf.

CONEFLICTS OF INTEREST

Dr. Youn has served as an adviser, received speaker hono-
raria, and participated in clinical trials for AbbVie, CKD-
pharma, Elli-Lilly, Janssen, and Novartis. He participated
in a clinical trial for Kyowa-Kirin.

FUNDING SOURCE

None.

DATA SHARING STATEMENT

Research data are not shared.

Vol. 33, No. 2, 2021 135



S Yang, et al

ORCID

Seungkeol Yang, https://orcid.org/0000-0003-4133-6638
Bo Ri Kim, https://orcid.org/0000-0002-2223-1606

Minsu Kim, https://orcid.org/0000-0003-0590-7894

Sang Woong Youn, https://orcid.org/0000-0002-5602-3530

REFERENCES

10.

11.

12.

13.

. Farber EM, Nall L. Nail psoriasis. Cutis 1992;50:174-178.
. Augustin M, Reich K, Blome C, Schafer |, Laass A, Radtke

MA. Nail psoriasis in Germany: epidemiology and burden
of disease. Br ] Dermatol 2010;163:580-585.

. Klaassen KM, van de Kerkhof PC, Pasch MC. Nail Psoriasis,

the unknown burden of disease. ] Eur Acad Dermatol Venereol
2014;28:1690-1695.

. Radtke MA, Langenbruch AK, Schifer |, Herberger K, Reich

K, Augustin M. Nail psoriasis as a severity indicator: results
from the PsoReal study. Patient Relat Outcome Meas 2011;
2:1-6.

. Lin TY, See LC, Shen YM, Liang CY, Chang HN, Lin YK.

Quality of life in patients with psoriasis in northern Taiwan.
Chang Gung Med ] 2011;34:186-196.

. Herédi E, Rencz F, Balogh O, Gulacsi L, Herszényi K, Hollo

P, et al. Exploring the relationship between EQ-5D, DLQI
and PASI, and mapping EQ-5D utilities: a cross-sectional
study in psoriasis from Hungary. Eur ] Health Econ 2014;15
Suppl 1:5111-S119.

. Rich P, Scher RK. Nail Psoriasis Severity Index: a useful tool

for evaluation of nail psoriasis. ] Am Acad Dermatol 2003;
49:206-212.

. Ortonne JP, Baran R, Corvest M, Schmitt C, Voisard JJ,

Taieb C. Development and validation of nail psoriasis
quality of life scale (NPQ10). ) Eur Acad Dermatol Venereol
2010;24:22-27.

. Choi JW, Kim BR, Seo E, Youn SW. Could psoriatic arthritis

be easily diagnosed from current suspicious physical
findings in the dermatology clinic? Ann Dermatol 2017;29:
48-54.

Taylor W, Gladman D, Helliwell P, Marchesoni A, Mease
P, Mielants H. Classification criteria for psoriatic arthritis:
development of new criteria from a large international study.
Arthritis Rheum 2006;54:2665-2673.

Langenbruch A, Radtke MA, Krensel M, Jacobi A, Reich K,
Augustin M. Nail involvement as a predictor of concomitant
psoriatic arthritis in patients with psoriasis. Br ] Dermatol
2014;171:1123-1128.

Youn SW, Kim BR, Cho S, Seo SJ, Lee ES, Roh JY, et al.
Determination of the Nail Psoriasis Severity Index improve-
ment rate standards for nail psoriasis treatment in a phase IV
clinical trial of ustekinumab: the MARCOPOLO study. ] Eur
Acad Dermatol Venereol 2017;31:€298-e299.

Ortonne JP, Paul C, Berardesca E, Marino V, Gallo G, Brault
Y, et al. A 24-week randomized clinical trial investigating
the efficacy and safety of two doses of etanercept in nail
psoriasis. Br ] Dermatol 2013;168:1080-1087.

136 Ann Dermatol

14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

. Patsatsi A, Kyriakou A, Sotiriadis D. Ustekinumab in nail
psoriasis: an open-label, uncontrolled, nonrandomized study.
) Dermatolog Treat 2013;24:96-100.

Rich P, Bourcier M, Sofen H, Fakharzadeh S, Wasfi Y,
Wang Y, et al. Ustekinumab improves nail disease in patients
with moderate-to-severe psoriasis: results from PHOENIX 1.
Br ) Dermatol 2014;170:398-407.

Armstrong AW, Vender R, Kircik L. Secukinumab in the
treatment of palmoplantar, nail, scalp, and pustular psoriasis.
J Clin Aesthet Dermatol 2016;9(6 Suppl 1):512-S16.

van de Kerkhof P, Guenther L, Gottlieb AB, Sebastian M,
Wu JJ, Foley P, et al. Ixekizumab treatment improves finger-
nail psoriasis in patients with moderate-to-severe psoriasis:
results from the randomized, controlled and open-label phases
of UNCOVER-3. ] Eur Acad Dermatol Venereol 2017;31:
477-482.

Reich K, Sullivan J, Arenberger P, Mrowietz U, Jazayeri S,
Augustin M, et al. Effect of secukinumab on the clinical
activity and disease burden of nail psoriasis: 32-week results
from the randomized placebo-controlled TRANSFIGURE trial.
Br ) Dermatol 2019;181:954-966.

Brazzelli V, Carugno A, Alborghetti A, Grasso V, Cananzi
R, Fornara L, et al. Prevalence, severity and clinical features
of psoriasis in fingernails and toenails in adult patients:
Italian experience. ] Eur Acad Dermatol Venereol 2012;26:
1354-1359.

Rigopoulos D, Gregoriou S, Makris M, loannides D. Efficacy
of ustekinumab in nail psoriasis and improvement in nail-
associated quality of life in a population treated with uste-
kinumab for cutaneous psoriasis: an open prospective un-
blinded study. Dermatology 2011;223:325-329.

Vitiello M, Tosti A, Abuchar A, Zaiac M, Kerdel FA. Usteki-
numab for the treatment of nail psoriasis in heavily treated
psoriatic patients. Int ] Dermatol 2013;52:358-362.

Kim BR, Yang S, Choi CW, Youn SW. Comparison of
NAPSI and N-NAIL for evaluation of fingernail psoriasis in
patients with moderate-to-severe plaque psoriasis treated using
ustekinumab. ] Dermatolog Treat 2019;30:123-128.

Liang CY, Lin TY, Lin YK. Successful treatment of pediatric
nail psoriasis with periodic pustular eruption using topical
indigo naturalis oil extract. Pediatr Dermatol 2013;30:117-
119.

Byun SY, Kim BR, Choi JW, Youn SW. Severe nail fold
psoriasis extending from nail psoriasis resolved with usteki-
numab: suggestion of a cytokine overflow theory in the nail
unit. Ann Dermatol 2016;28:94-97.

Baran R. The nail in the elderly. Clin Dermatol 2011;29:
54-60.

Singh G, Haneef NS, Uday A. Nail changes and disorders
among the elderly. Indian ] Dermatol Venereol Leprol 2005;
71:386-392.

Choi JW, Kim BR, Seo E, Youn SW. Identification of nail
features associated with psoriasis severity. ] Dermatol 2017;44:
147-153.

Klaassen KM, Dulak MG, van de Kerkhof PC, Pasch MC.
The prevalence of onychomycosis in psoriatic patients: a
systematic review. ] Eur Acad Dermatol Venereol 2014;28:



Toenail Psoriasis in Ustekinumab Use

533-541. placebo-controlled trial. ] Am Acad Dermatol 2018;78:90-99.
29. Elewski BE, Okun MM, Papp K, Baker CS, Crowley JJ, el.

Guillet G, et al. Adalimumab for nail psoriasis: efficacy and 30. de Berker D. Management of nail psoriasis. Clin Exp

safety from the first 26 weeks of a phase 3, randomized, Dermatol 2000;25:357-362.

Vol. 33, No. 2, 2021 137



