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Biologics and Small Molecules for Inflammatory Nail Disorders:

A Narrative Review

Abstract

Background: Inflammatory dermatological conditions, including psoriasis, lichen planus, eczema,
and alopecia areata, are frequently accompanied by nail findings and can have a significant impact
on quality of life. Biologic and small-molecule medications have been approved over the past several
decades in treating patients with these inflammatory nail disorders. They may be used in conjunction
with longstanding mainstays of treatment (topical and intralesional corticosteroids, topical vitamin
D3 analogs). Objectives: Our objectives were to review biologic and small-molecule treatment
efficacies for nail psoriasis and alopecia areata-associated nail dystrophy, including Janus kinase
inhibitors, apremilast, tumor necrosis factor (TNF) inhibitors, interleukin (IL)-17 inhibitors, and IL-23
inhibitors. Materials and Methods: A comprehensive PubMed literature review of clinical research
studies, narrative reviews, systematic reviews, and meta-analyses was performed. Conclusion: Many
biologics and small molecules are effective in treating nail psoriasis and alopecia areata, with each
requiring precautions for adverse events. Clinical trials for use of biologics and small molecules for
nail lichen planus and atopic dermatitis have not been published to date.

Keywords: Alopecia areata, atopic dermatitis, dermatology, interleukin-17, interleukin-23, Janus
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Introduction

Several cutaneous and systemic disorders
can manifest with nail changes including
immunobullous disorders, connective
tissue  diseases, and sarcoidosis, as
well as  inflammatory  autoimmune
conditions, including psoriasis, lichen
planus, atopic dermatitis, and alopecia
areata [Figures 1-3]. When localized to
the nail unit, the nail (s) may be painful
and there can be difficulty performing
daily activities, affecting quality of life and
creating psychosocial challenges. Due to
slow nail growth rates, improvements with
treatment are gradual, and due to chronicity,
treatment is often lifelong. However,
recent advancements in development of
small-molecules and biologic drugs for
inflammatory nail disorders provide great
promise for affected individuals.

Small molecules are low-molecular
weight compounds and include Janus
kinase (JAK) inhibitors, apremilast, and

immunomodulators. Biologic drugs are
large-molecule structures originating
from living organisms that include
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antibodies targeting unique proteins and
protein receptors, including interleukins,
cytokines, and leukocytes. For the treatment
of nail psoriasis (NP), they include
anti-interleukin (IL)-17, anti-tumor necrosis
factor (TNF), and IL-12/23 agents. Biologic
and small-molecule drugs have emerged as
effective treatments for NP and potentially
for nail lichen planus (NLP), alopecia
areata nail dystrophy (NAA), and atopic
dermatitis nail dystrophy (NAD).

Materials and Methods

A PubMed online database literature
search was performed on April 12,
2024 [Figure 4]. Clinical research studies,
narrative reviews, systematic reviews, and
meta-analyses written in English studying
the efficacies of small-molecule drugs and
biologic drugs on NP, NLP, NAA, and
NAD, and their safety profiles, prior to
April 12, 2024, were selected for review.
Search filters included, but were not limited
to, variations of an inflammatory nail
disorder and a biologic or small molecule,
such as “nail psoriasis AND adalimumab”.
Levels of Evidence (LoE) were attributed
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Figure 2: Alopecia areata nail dystrophy (NAA): Patient with NAA
demonstrating onychorrhexis, nail plate thinning, and trachyonychia

Searched the PubMed database for permutations of
each FDA-approved systemic biologic or small
molecule for use in Plaque Psoriasis or Psoriatic
Arthritis and “nail psoriasis,” nail alopecia areata,
nail lichen planus, nail eczema, nail atopic dermatitis
ex. adalimumab AND nail psoriasis

Date: All dates prior to April 12,2024

articles found in FDA

Figure 1: Nail psoriasis (NP): Patient with NP demonstrating pitting and
onycholysis

Figure 3: Lichen planus nail dystrophy (NLP): Patient with NLP demonstrates
longitudinal ridging, splitting, and atrophy

based on the Oxford Centre for Evidence-Based Medicine’s
Oxford 2011 Levels of Evidence.l'! Case reports and case
series were excluded. Studies without readily obtainable
full text were excluded.

Nail psoriasis

NP affects approximately 80-90% of individuals with
cutaneous plaque psoriasis in their lifetimes and may
present with changes affecting the nail bed, including
oil drop discoloration, onycholysis, and subungual
hyperkeratosis, as well as changes to the nail matrix that
include pitting, leukonychia, and red spots in the lunula.”
NP is particularly comorbid with psoriatic arthritis (PsA),
affecting up to 80% of PsA patients.’! The exact etiology of
psoriasis is not fully understood, but it is likely associated
with immune dysregulation involving Thl, Th17, and Treg
cell responses.™

Depending on number of nails involved, disease severity,
comorbid conditions, and impact on quality of life,
treatment typically includes topical and intralesional
corticosteroids and topical vitamin D3 analogs.> Biologics
and small-molecule agents [Supplementary Table 1]
are recommended for patients with more than three nails

safety profiles, etc. for supporting evidence

1

Pubmed Total Articles (n=395) Duplicate articles (n=167)
Excluded articles (n=57)
Total Articles Screened (n=228)
—_— Exclusion criteria:
Exclusion criteria: Case studies, case series, abstracts, oral
Case studies, case series, abstracts p ions, poster p i
non-English articles

l

Total Articles Included in Review:

n=171

Figure 4: Methodology flowchart

involved and those with extensive skin or joint disease and/
or with quality of life significantly affected.’” The Nail
Psoriasis Severity Index (NAPSI) is more often used in a
clinical trial setting to determine response to treatment in
patients with varying disease severities.

There are a few systematic reviews and meta-analyses
on plaque psoriasis and PsA medications specific to
NP; however, they have largely shown the superiority of
IL-17 inhibitors, particularly IL-17 inhibitor ixekizumab,
and JAK-inhibitor tofacitinib over other biologics and
small-molecule medications for NP treatment. In a 2021
meta-analysis, the JAK-inhibitor tofacitinib was most
effective at treating NP at week 16, showing a -1.08 point
effect size or improvement in NP, compared to IL-17
inhibitors, IL-23 inhibitors, and TNF-inhibitors (-0.93
points, -0.88 points, and -0.62 points, respectively).*’! In
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Reich er al.’s¥ 2022 meta-analysis, ixekizumab had the
highest probability of complete NP resolution at weeks
24 to 26 compared to five other biologic drugs; however,
JAK inhibitors were not included in this study. Ixekizumab
has also outperformed adalimumab and ustekinumab in
head-to-head trials.[*>!

Despite these findings, randomized control trials
consistently demonstrate that most approved TNF inhibitors
and IL-23 inhibitors for plaque psoriasis and PsA also
show statistically significant NP treatment benefits. These
drugs may also have preferred safety profiles, insurance
coverage benefits, or modes of administration compared to
JAK inhibitors and IL-17 inhibitors for certain individuals
based on their needs and comorbidities. Deucravacitinib,
upadacitinib, and bimekizumab lack level 1 evidence
support for NP treatment because they have not been
analyzed in published reviews or have not proven efficacy
in treating NP,

The Joint American Academy of Dermatology-National
Psoriasis Foundation (AAD-NPF) and European League
Against Rheumatism (EULAR) recommend the use of
TNF inhibitors for patients with PsA. EULAR recommends
IL-17 and IL-23 inhibitors for patients with concomitant
plaque psoriasis or who do not tolerate TNF inhibitors.
Furthermore, the US FDA requires that PsA patients fail a
TNF-blocker before they are prescribed a JAK inhibitor due
to a black box warning for heart-related events, infection,
cancer, thrombosis, and death.['#47]

Phosphodiesterase and Janus kinase inhibitors
Apremilast (LoE 1)

The efficacy of apremilast was demonstrated in the Efficacy
and Safety Trial Evaluating the Effects of Apremilast
in Psoriasis 2016 phase III double-blind trials of 1255
plaque psoriasis patients (ESTEEM 1, ESTEEM 2). The
apremilast-treated group of 558 NP patients improved in
NAPSI by -22.5% versus +6.5% for placebo in ESTEEM
1 (P <0.0001) and experienced a 60% NAPSISO response
at 32 weeks. A total of 266 apremilast-treated NP patients
improved by -29% versus -7.1% for placebo in ESTEEM
2 (P =0.0052).148

Deucravacitinib (LoE 5)

Evidence supporting deucravacitinib’s  efficacy  for
NP is sparse, and its efficacy does not have statistical
significance. The Program to Evaluate the Efficacy
and Safety of BMS-986165, a selective tyrosine
kinase 2 inhibitor (POETYK PSO-1), a 52-week phase
I trial comparing deucravacitinib with placebo and
apremilast in 666 plaque psoriasis patients, showed that
deucravacitinib-treated patients with moderate-to-severe
finger NP [(Physician’s Global Assessment (F-PGA) >
3)] (n = 77) more often achieved f-PGA 0 or 1 at week
16 (20.9%) than placebo-treated patients (8.8%) (P value

not reported). F-PGA in apremilast-treated patients was
not reported.**1 A meta-analysis of three clinical trials
including POETYK PSO-1 and POETYK PSO-2, a second
52-week phase III trial, did not show significant clinical
improvement for NP.B!

Tofacitinib (LoE 1)

The phase III Oral-treatment (OPT) Psoriasis Trial Pivotal
1 and 2 studies compared 745 plaque psoriasis patients
treated with tofacitinib 5 mg, 741 patients treated with
tofacitinib 10 mg, and 373 treated with placebo. A total
of 1196 patients had NP. Patients treated with placebo
were switched to tofacitinib after 16 weeks. At week 16,
a greater proportion of NP patients in both tofacitinib
groups achieved 50% improvement compared to baseline
NAPSI (NAPSI50) versus the placebo group (32.8%,
44.2% vs 12.0%) (P < 0.0001), NAPSI75 (16.9%, 28.1%
vs 6.8%) (P < 0.0001), and 100% improvement compared
with baseline NAPSI (NAPSI100) (10.3%, 18.2% vs
5.1%) (P < 0.0001 and P < 0.0099, respectively). Benefits
were maintained through week 52.052

Upadacitinib (LoE 3)

The UPJOINT 2023 observational study showed that after
12 weeks of treatment with upadacitinib, the proportion
of PsA patients in a 296-patient cohort with NP (n = 86)
decreased from 29.1% to 17.1%, which decreased to 12.5%
after 24 weeks (P value not reported).>

T'NF inhibitors
Adalimumab (LoE 1)

Adalimumab is the only biologic or small molecule
US FDA-approved for NP. Adalimumab’s efficacy
was demonstrated in a 2019 52-week phase III trial of
217 patients with concomitant plaque psoriasis and NP.
A greater proportion of patients treated with adalimumab
achieved fingernail Modified Nail Psoriasis Severity Index
(mNAPSI) with 75% improvement compared with baseline
NAPSI (mNAPSI75) (46.6%) versus patients treated with
placebo (3.4%) at week 26 (P < 0.001).5%%1 Another study
of 267 plaque psoriasis patients with NP (with or without
PsA) showed a correlation between percent reduction in
Dermatology Life Quality Index (DLQI)® and improvement
in NAPSI after 12 months of treatment (correlation
coefficient, 0.343).57

Certolizumab pegol (LoE 1)

In RAPID-PsA, a phase III 24-week double-blind study of
409 patients with PsA (300 with NP), the mNAPSI decreased
by 1.6 with certolizumab (CZP) 200 mg every 2 weeks
and by 2.0 with CZP 400 mg every 4 weeks (P = 0.003
and P < 0.001 respectively) after 24 weeks of treatment.
mNAPSI decreased by 1.1 with placebo.P¥ A 4-year
follow-up demonstrated a sustained decrease in mNAPSI
and 65% resolution of NP after 4 years in 197 NP patients.>”

52 Indian Dermatology Online Journal | Volume 16 | Issue 1 | January-February 2025



Forman and Lipner: Biologics and small molecules in inflammatory nail disorders

Etanercept (LoE 1)

The multicenter NAIL study enrolled 136 plaque psoriasis
patients with NP from four different countries who failed
at least one type of systemic treatment for NP. The first
group received etanercept 50 mg twice per week for
12 weeks, which then decreased to one time per week
for 24 weeks. The second group received etanercept
50 mg one time per week for the full 24-week period.
Both groups experienced similar improvements in
NAPSI scores by 4.3 and 4.4, respectively (P < 0.0001),
and DLQI scores at 24 weeks by 8.6% and 8.7%,
respectively (P < 0.0001).1%

Golimumab (LoE 1)

In the 24-week GO-VIBRANT study, 480 PsA patients
were randomized to groups receiving golimumab or
placebo. Patients with mNAPSI greater than zero at
baseline (n = 367) improved by 9.6 points at week 14
versus 1.9 for placebo (P < 0.0001) and 11.4 versus
3.7 points at week 24. mNAPSI scores improved or
were maintained at week 52. Similar responses were
experienced by treatment-naive patients and those receiving
methotrexate at baseline.[¢!]

Infliximab (LoE 1)

Efficacy was shown in a 2005 phase III multicenter trial
of 378 patients with plaque psoriasis. NAPSI improved
for 235 NP patients in this cohort by 26.0% from baseline
at 10 weeks and 56.3% for 233 NP patients at 24 weeks
of treatment (P < 0.0001). Patients crossed over to
infliximab from placebo at 24 weeks experienced a 38.9%
improvement at 50 weeks.[*”

IL-17 inhibitors
Bimekizumab (LoE 2)

In the BE COMPLETE, a phase III, 92-site randomized
clinical trial, 83 NP patients were treated with placebo
compared with 159 patients who received bimekizumab
160 mg every 4 weeks.[®] After 16 weeks, 14% of placebo
patients achieved mNAPSI 0, compared with 46% of
patients taking bimekizumab (no P value reported).

Brodalumab (LoE 1)

Brodalumab was superior to ustekizumab for treating
NP in the multicenter, randomized, double-blind,
placebo-controlled, Phase 3 Study to Evaluate the
Efficacy and Safety of Brodalumab in Patients with
Moderate to Severe Plaque Psoriasis (AMAGINE-2 and
AMAGINE-3). NAPSI was analyzed for 3712 plaque
psoriasis patients with concomitant NP using brodalumab
Q2W (n = 104), brodalumab Q2W after placebo (n = 194),
or ustekinumab continuously for 52 weeks (n = 174). After
52 weeks, 63.8% of brodalumab-treated patients achieved
NAPSIO, compared with 39.1% of ustekinumab-treated
patients (P < 0.05).[%4

Ixekizumab (LoE 1)

Ixekizumab has consistently demonstrated efficacy
and rapid resolution of NP in head-to-head studies
with other biologics.[®! Superiority of ixekizumab to
ustekinumab was shown in the Ixekizumab Observational
Study in Participants with Moderate to Severe Plaque
Psoriasis (IXORA-S) study of 189 plaque psoriasis patients
with NP, which found that 57.4% of ixekizumab-treated
patients with significant NP (n = 54) (defined as
NAPSI > 16 with > 4 fingernails involved) achieved
complete resolution by week 20, compared with 17.5% of
the ustekinumab-treated group (n = 63) (P < 0.001).

Ixekizumab was also compared to adalimumab in
Reich, et al’s 52-week analysis from the SPIRIT
Head-to-Head (SPIRIT-H2H) trial“®l. Complete clearance of
fingernail NP was reported in 75.7% of ixekizumab-treated
patients, compared with 51.2% of adalimumab-treated
patients (P = .035). This trend continued to week 52.

Secukinumab (LoE 1)

Secukinumab’s efficacy was demonstrated in (Trial to Evaluate
the Efficacy and Safety of BI 655130 in Patients with Severe
Plaque Psoriasis) TRANSFIGURE, a 2.5-year phase III
study of 198 NP patients, the majority of which had 10-nail
involvement. After 16 weeks, patients receiving secukinumab
300 mg (n = 66) experienced a 45.6% reduction in NAPSI,
which continued to decrease to more than 70% after 64 weeks.
This response was sustained through 132 weeks.[!

IL-23 inhibitors
Guselkumab (LoE 1)

In the phase III VOYAGE 1 and VOYAGE 2 trials,
1049 plaque psoriasis patients with concomitant NP were
randomized to guselkumab or adalimumab. Complete
fingernail clearance (fingernail-PGA of 0) (27.4% vs
27.9%, respectively) (P = 0.63), improvements in
NAPSI (52.9% vs 51.2%, P = 0.96), and a NAPSI score
of 0 (30.6% vs 32.6% P = 0.5) were comparable between
guselkumab-treated and adalimumab-treated groups at
week 24. Guselkumab was superior to adalimumab at
48 weeks in VOYAGE 1 (P = 0.038).1! Both treatments
were superior to placebo at all timepoints. Patients taking
guselkumab experienced longer-lasting NP improvements
after withdrawal at 28 weeks (NAPSI 1.7 at week 28 vs
1.9 at week 48) compared with adalimumab (NAPSI 1.4 at
week 28 vs 2.3 at week 48) (P value not reported).[®]

Risankizumab (LoE 1)

Risankizumab demonstrated efficacy in the KEEPsaKE-1
trial of 964 PsA patients, demonstrating a 9.8-point
decrease in mNAPSI (n = 309) versus a 5.6-point
decrease with placebo for the subset of patients
affected by NP (n = 338) (P < 0.001) at week 24. In
a 3-year retrospective study of 1084 plaque psoriasis
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patients, 80.34% of risankizumab-treated patients with
concomitant NP had clear or almost clear fingernails at
52 weeks (sample size of patients with NP unspecified).[*”!

Tildrakizumab (LoE 1)

Evidence for tildrakizumab is less robust than for other
biologics. The prospective cohort study TILOT was an
observational study that analyzed 412 plaque psoriasis patients.
At 52 weeks, nail-PGA improved by 72.7% (95% confidence
interval, 63.9-81.6) in patients with NP (n = 182).1%

Ustekinumab (LoE 1)

The efficacy for ustekinumab was demonstrated in the
Psoriasis Hospital Outpatient Evaluations of Next Wave
Innovations in Treatment (PHOENIX 1) phase III trial,
which studied 545 plaque psoriasis patients with NP.
Ustekinumab 45 mg (n = 255) and 90 mg (n = 256) treated
groups had similar NAPSI improvement after 24 weeks
compared to the placebo group that was crossed over at 12
and 16 weeks (46.5%, P < 0.001 and 48.7%, P = 0.001,
respectively), and improvement continued for those who
initially responded through week 52.1

Alopecia areata nail dystrophy

Alopecia areata is an autoimmune disorder causing
inflammation of the hair follicles. Alopecia areata can
manifest with pitting, trachyonychia, and red spotted
lunulae. Nail changes may occur before or after hair loss
presentation, and it is theorized that nail changes may be
proportional to severity of hair loss."? Several studies
have demonstrated efficacy for JAK inhibitors in treating
NAA; however, baricitinib and ritlecitinib—the two U.S.
Food and Drug Administration (US FDA)-approved JAK
inhibitors for alopecia arecata—have not been studied in
clinical trials for their effects on NAA.

Tofacitinib has not been US FDA-approved for alopecia
areata treatment; however, improvements in NAA were
shown in smaller case control studies (LoE 4). In a
retrospective study of 47 alopecia areata patients, 25.5%
patients had concomitant 20-nail NAA at the start of
treatment, which decreased to 3.4% of the cohort after
18 months (P < 0.005).* In another retrospective study of
33 patients with alopecia areata, 73.3% of 15 patients with
concomitant NAA experienced improvement in pitting and
red spotting of the lunula, at a median of 5 months after
starting tofacitinib as measured by four categories (none,
improved, no change, and worse).[™

Nail lichen planus and atopic dermatitis

Lichen planus is an inflammatory condition presenting with
pruritic violaceous papules and plaques on the skin and
mucous membranes that can result in nail plate atrophy,
onychorrhexis, longitudinal ridging, erythronychia, and
if left untreated, pterygium and nail loss.>’ There have
been no clinical trials on the use of biologics and small

molecules for NLP; however, several case studies have
demonstrated possible benefits.

Atopic dermatitis is an inflammatory skin disorder,
characterized by pruritis and xerotic skin, that often starts
in childhood and persists throughout life. Nail changes
include pitting, trachyonychia, longitudinal, and transverse
grooves. There has been a single case study supporting
dupilumab, an IL-4 receptor alpha antagonist, for treatment
of NAD."”

Considerations for patients with comorbidities

Use of small-molecule and biologic medications requires
taking special precautions for certain patient populations.
For example, cardiovascular disease and congestive heart
failure (CHF) are correlated with severity of plaque
psoriasis.” Infliximab specifically carries a US FDA-issued
contraindication for use in moderate-to-severe CHF;™!
however, there is some evidence that biologics, including
TNF-blockers, might help improve heart failure in psoriasis
patients by decreasing systemic inflammation.[#%8!

A 2018 meta-analysis showed a 1.7-to-2.5-fold increase
in the presence of inflammatory bowel disease (IBD)
in patients with plaque psoriasis.®? Brodalumab is
contraindicated in patients with Crohn’s disease due to
possible disease worsening,® and all IL-17 inhibitors
should be avoided in patients with IBD.[3

Psoriasis is also associated with multiple sclerosis (MS),
possibly due to an overly responsive immune
system.®! It is recommended that physicians exercise
caution in prescribing TNF-a inhibitors to patients with
MS or who have a first-degree relative with MS due to
increased rates of demyelinating events in the central
nervous system.®! TL-17 inhibitors, such as secukinumab,
may be beneficial for psoriasis patients with MS as there is
some evidence that they could decrease lesion quantity.®”

Tuberculosis risk may be elevated in all patients
treated with small-molecule and biologic drugs due to
immunosuppressive effects. TNF-a inhibitors, infliximab
and adalimumab, may carry the highest risk.®® Patients
on all biologics should be screened prior to starting
treatment.’®! Evidence for routine screening is controversial
and may be stratified based on individual risk factors, such
as working or dwelling in crowded facilities or living in
tuberculosis-endemic areas.”**!]

Dermatologists can consider TNF inhibitors, namely,
certrolizumab pegol, for pregnant patients considering their
generally longer established safety records.’” Secukinumab
and ustekinumab should be discontinued when planning for
pregnancy or becoming pregnant.”*

Emerging therapies

As the intracellular signaling pathways contributing to
NP, NLP, NAA, and NAD become more well-defined, the
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Table 1: Emerging biologic and small-molecule systemic therapies for plaque psoriasis, alopecia areata, lichen planus,
and atopic dermatitis (includes drug classes that have undergone or are undergoing clinical trials)

Inflammatory Drug Class Mechanism of Action Investigatory Status
Skin Disorder
Plaque Psoriasis JAK inhibitors Inhibits JAK-STAT signaling pathway Phase II and Phase III Clinical Trial®®¥

IL-23 Inhibitors
IL-36 inhibitors
Retinoic acid receptor-related orphan
receptor gamma t (RORyt) inhibitors

Rho-associated coiled-coil-containing

Binds to IL-23 receptor

Bind to IL-36 receptor

Binds to RORyt
ligand-binding-domain destabilizing
helix 12 and His479-Tyr502-Phe506
Binds to ATP-binding area of ROCK2

Phase II Clinical Trial®)
Phase II and Phase III Clinical Trial®®®!
Phase I Trial®”

Preclinical and Phase II Trials

protein kinase 2 (ROCK2) inhibitors
Alopecia Areata JAK inhibitors
IL-4 inhibitors
IL-17 inhibitors
IL-13 inhibitors
IL-31 inhibitors

Lichen Planus
Atopic Dermatitis

Inhibits JAK-STAT signaling pathway

Binds to IL-4 receptor

Binds to IL-17 receptor

Binds to IL-13

Binds to IL-31 or IL-31 receptor

Phase II and III Trials, Breakthrough
Therapy Designation?®%!

Phase II Trial!"!

Compassionate use triall!*!

Phase III Trial!%!

Phase II and Phase III Trials!'®®!

treatment toolbox will expand to include emerging therapies
such as retinoic-acid-receptor-related orphan receptor
gamma-t (RORyt) inhibitors and rho-associated kinase
inhibitors (ROCK2) [Table 1]. Biosimilar medications,
which are nearly identical in structure and function with
brand-name biologic treatments at a lower cost, are also
becoming more commonly prescribed by providers as the
patents on biologic drugs expire.

Conclusion

In summary, biologic and small-molecule medications
are highly effective treatments for the nail manifestations
of psoriasis and alopecia areata and are being studied for
nail lichen planus and atopic dermatitis. It is important for
physicians to educate patients on the benefits and risks of
treating inflammatory nail disorders with these medications.
Research in targeting various signaling pathways continues
to advance rapidly.
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