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Fungal infection of the toenail (onychomycosis) is the most common 
nail disorder seen in clinical practice, accounting for up to 90 
percent of all toenail infections and a� ecting up to 14 percent of 

individuals in North America.1–3 Onychomycosis can result in pain and 
physical impairment and has profound negative impacts on quality of life.3,4

Though it rarely resolves without intervention, onychomycosis is often 
undertreated, providing a fungal reservoir that increases the risk of spread 
to other parts of the body as well as transmission of the fungal infection to 
others.1,5,6

Oral antifungals such as terbina� ne, itraconazole, and � uconazole are 
the most often prescribed treatments for onychomycosis in the United 
States.7 However, topical treatments, including e� naconazole 10% 
solution, tavaborole 10% solution, and ciclopirox 8% lacquer, may be a 
better option for some patients due to safety concerns, disease severity, or 
individual preference.1,8 E� naconazole 10% solution is the � rst and only 
topical azole antifungal approved for the treatment of onychomycosis 
in the United States and has demonstrated the highest rates of e�  cacy 
outcomes in clinical trials.9 E� naconazole has also demonstrated e�  cacy in 

the treatment of onychomycosis regardless of disease severity/duration or 
patient comorbidities, age, ethnicity, or sex.9

Although onychomycosis prevalence may be lower in women than men, 
women accounted for almost 60 percent of outpatient visits among patients 
seeking help or treatment for infected nails in the United States between 
1993 and 2010.10,11 Potential reasons for this include greater concerns over 
the cosmetic implications of onychomycosis and a greater impact on quality 
of life among women than men.12 As antifungal therapy typically does not 
improve the appearance of infected nails in the short term, and because 
women in particular report feelings of stigmatization and unattractiveness 
due to their nails,13 they may wish to camou� age a� ected nails with nail 
polish. However, data are limited on how nail polish and topical treatments 
for onychomycosis interact, as clinical studies prohibit nail polish use or 
pedicures during treatment.14 

During a six-year period from June 2016 to May 2022, 53.5 percent 
of prescriptions for e� naconazole 10% solution were written for 
female patients,11 suggesting that there may be particular interest in 
the interaction between e� naconazole treatment and nail polish use. 
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Concealing Meets Healing in the Treatment of Toenail Onychomycosis: A 

Review of Concurrent Nail Polish Use With Topical E� naconazole 10% Solution
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The purpose of this review is to provide an 
overview of available data on the use of 
nail polish concurrent with e� naconazole 
treatment, including results of an investigator-
initiated study of gel nail polish manicures 
during e� naconazole treatment for toenail 
onychomycosis.

E�  cacy of topical e� naconazole in the 
treatment of toenail onychomycosis: focus 
on female patients. In two Phase III clinical 
trials, participants with mild-to-moderate toenail 
onychomycosis applied e� naconazole 10% 
solution daily for 48 weeks, with posttreatment 
follow up at Week 52.15,16 At the Week 52 visit, 
rates of mycological cure (indicated by negative 
KOH microscopy and negative fungal culture) 
and complete cure (indicated by mycological 
cure and 0% involvement of the target toenail) 
were signi� cantly greater with e� naconazole 
treatment than with vehicle (mycological cure: 
56% vs. 17%; complete cure: 19% vs. 5%; 
P<0.001, both).16 The rate of complete cure with 
e� naconazole 10% solution was roughly 2 to 3 
times greater than was observed with other FDA-
approved topical antifungals for onychomycosis, 
and the rate of mycological cure was in the 
range of that achieved with oral antifungal 
therapy, though di� erences in study designs and 
participant populations must be considered.9

In post hoc analyses, e�  cacy of e� naconazole 
10% solution was greater for females 
than males. Among e� naconazole-treated 
participants, a signi� cantly greater percentage 
of females than males achieved complete cure 
at Week 52 (27.1% vs. 15.8%; P=0.001).16 In 
addition, compared to males, females achieved 
higher rates of mycological cure (64.8% vs. 
53.7%), complete or almost complete cure 
(≤5% clinical involvement of the target toenail 
and mycological cure; 36.8% vs. 24.9%), and 
treatment success (≤10% clinical involvement; 
59.1% vs. 43.5%), as well as lower target toenail 
involvement at follow-up (14.4% vs. 20.6%).17,18 

Moreover, self-assessments of treatment 
satisfaction and improvements from baseline 
in quality of life were greater for females than 
males.18 Rates of adverse events in these studies 
were somewhat higher among females than 
males (71.3% vs. 63.5%), though most were 
of mild-to-moderate severity (96.7%) and 
unrelated to study drug (89.9%).18 Though it is 
unclear why e� naconazole 10% solution was 
generally more e�  cacious for females compared 
to males, it should be noted that the net bene� t 

(e�  cacy of active treatment minus vehicle) was 
similar for both sexes.17

E� ect of nail polish on nail penetration 
of e� naconazole and treatment of toenail 
onychomycosis. Clinical trials of topical 
antifungals for onychomycosis prohibit the use of 
nail polish during treatment.14 However, one ex 
vivo and two in vivo studies have been performed 
to better understand how nail polish a� ects nail 
penetration and treatment of onychomycosis 
with e� naconazole 10% solution (Table 1). 

Penetration of e� naconazole 10% solution 
through polished nails. Nail penetration was 
assessed in an ex vivo study using human 
cadaverous thumbnails.12 The nails were placed 
in Bronaugh cells prior to application of two 
coats of one of three brands of red nail polish; 
unpolished nails served as negative controls. 
The polish was allowed to dry over several days 
prior to application of radiolabeled e� naconazole 
10% solution, covering the entire nail, on Days 
1, 2, 3, 4, and 7. At all times, there were no 
signi� cant di� erences between coated and 
uncoated nails in the cumulative percentage 
of the applied e� naconazole dose that had 
permeated through the nails (receptor phase 
levels). At Day 7, cumulative permeation of 
radiolabeled e� naconazole was 0.56 percent of 
the applied dose for uncoated nails versus 0.43 
to 0.51 percent for coated nails. It is important to 
note that the nails used in this study were free of 
apparent disease, and thus extrapolation to the 
treatment of onychomycosis through polished 
nails is not possible. Nevertheless, this was the 
� rst study to demonstrate that nail penetration 
of e� naconazole 10% solution does not appear 
to be a� ected by prior nail polish application.

Treatment of toenail onychomycosis with 
e� naconazole 10% solution and concurrent 
traditional nail polish use. A prospective, blinded, 
52-week study enrolled female participants 
(N=13; aged 19–70 years) with moderate-
to-severe onychomycosis of at least one great 
toenail.19 Treatment consisted of applying 
e� naconazole 10% solution (to the nail plate, 
lateral and proximal nail folds, hyponychium, 
and undersurface of the nail) every night 
before bed for 48 weeks with a four-week 
post-treatment follow-up. Participants were 
separated into a control group (n=6) that 
abstained from nail polish use and a study group 
(n=7) of self-identi� ed frequent nail polish 
users; these participants were allowed to apply 
any brand of nail polish and to touch up their 

nail polish without restriction. For both groups, 
improvements were observed in investigator-
assessed onychomycosis severity score, nail 
thickness, and the amount of clear nail growth 
over the course of the study; there were no 
apparent di� erences between groups at any time 
point. Conclusions of this study are limited by 
small sample size, small range of polish brands/
types, and inconsistent application of top and 
base coats among nail polish users. In addition, 
� ndings from mycological testing performed 
at baseline, end of treatment, and follow-up 
were not published. Regardless, the results 
are consistent with the previous in vitro study 
in that nail polish use did not appear to a� ect 
transungual penetration of e� naconazole 10% 
solution. Moreover, nail polish did not impact 
improvements in toenail onychomycosis over 48 
weeks of e� naconazole treatment.

Treatment of toenail onychomycosis with 
e� naconazole 10% solution and concurrent gel 
nail polish use. Gel, or “no-chip,” nail polish 
pedicures have become increasingly popular 
due to faster polish drying time and increased 
durability compared to traditional nail polish. 
The impact of gel nail polish on e�  cacy of 
e� naconazole in the treatment of onychomycosis 
was assessed in a six-month prospective clinical 
study of 12 female participants (aged 23–62 
years) with mild-to-moderate onychomycosis of 
at least one great toenail.20 Self-reported disease 
duration ranged from 6 to 84 months. Eight 
participants (75%) had a history of previous 
onychomycosis treatment (duration, range: 
2–60 months), including over-the-counter 
and/or prescription antifungal use (e.g., topical 
ciclopirox and tavaborole; oral terbina� ne), nail 
avulsion, and partial matrixectomy. Percent 
involvement of the target toenail ranged from 
10 to 100 percent at baseline. Every month, 
participants received a pedicure plus no-chip/
gel polish; they were able to choose from over 
30 colors of OPI® or Gelish® brand polishes, 
and brand/color could change from month 
to month. Polish was cured via 90-second 
ultraviolet (UV) light exposure and was followed 
by application of e� naconazole 10% solution to 
a� ected toenails, including the hyponychium 
and undersurface of the nail. On all other days, 
participants applied e� naconazole 10% solution 
to a� ected nails once daily and refrained from 
using nail polish or nail treatments outside the 
monthly pedicures.

At baseline, onychomycosis was mycologically 
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con� rmed via periodic acid-Schi�  plus Grocott’s 
methenamine silver staining (PAS+GMS) in 
nine participants. Among these, onychomycosis 
was rated as moderate for seven (77.8%) and 
mild for two (22.2%) using the Onychomycosis 
Severity Index.21 After six months of treatment 
with e� naconazole 10% solution, all nine 
achieved mycological cure (negative PAS+GMS), 
eight (88.9%) achieved clinical cure (≤10% 
nail involvement) and four (44.4%) achieved 
complete cure (mycological cure and 0% nail 
involvement; Figure 1). Mean percent target 
toenail involvement decreased from 55.0 percent 
at baseline to 4.4 percent at six months (range: 
0–20%; paired, 2-tailed t-test, P<0.001; Figure 
1), and all participants had visible improvements 
in target toenail appearance (Figure 2). There 
were no treatment-related adverse events. 
Early in the study, one participant’s nail fell o� ; 
this was considered by the investigator to be 
unrelated to e� naconazole treatment, as this 
nail had fallen o�  three times prior to study 
enrollment.

For the remaining three participants, 
histopathology was negative at baseline, 
though it should be noted that challenges to 
obtaining su�  cient, high-quality samples 
often lead to false negative results with this 
technique.22 In these participants, onychomycosis 
was clinically diagnosed via subungual debris, 
lifting of the toenail, and super� cial nail color 
changes. At Month 6, mycology results were 
negative for all three, two achieved clinical cure, 
and one achieved complete cure. Percent nail 
involvement for these participants decreased 
from 10 to 80 percent at baseline to 0 to 2 
percent at end of study.

Conclusions from this study are limited by 
small sample size and small sample of gel nail 
polish brands used. Regardless, mycological cure 
and aesthetic improvements of participants’ nails 
were achieved with only six months of topical 
e� naconazole treatment, compared to 52 weeks 
of treatment in clinical trials.15,16 Collectively, 
data from these two in vivo clinical studies 
demonstrate that e� ectiveness of e� naconazole 
10% solution in the treatment of toenail 
onychomycosis is not signi� cantly impacted by 
concurrent nail polish use. To our knowledge, no 
similar in vivo trials have been conducted with 
any other FDA-approved topical antifungals to 
determine how nail polish use interacts with 
topical treatment of onychomycosis.

E� ect of e� naconazole on the 
appearance of nail polish. Although nail 
polish does not appear to prevent e� naconazole 
10% solution from reaching the site of toenail 
fungal infections, the impact of topical 
onychomycosis treatments on nail polish is 
another important consideration for patients. 
Two ex vivo and two in vivo studies have 
evaluated the e� ects of e� naconazole on the 
appearance of nail polish (Table 2). 

An ex vivo study compared the e� ects of 
topical antifungals on the appearance of nail 
polish applied to cadaverous � ngernails.23 

Across seven daily applications of e� naconazole 
10% solution to red-polished nails, appearance 
and discoloration of the polish progressively 
worsened. In addition, color transfer from the 
polish was observed on the e� naconazole 
applicator as well as to the unused solution 
remaining in the bottle. Neither e� ect was 
seen with application of topical tavaborole 5% 

solution. In the ex vivo nail penetration study 
described above, no deterioration of nail polish 
appearance was observed, though it should be 
noted that only � ve e� naconazole applications, 
as opposed to seven, were made over the course 
of that study.12 Polish texture was a� ected, 
however, as tackiness that persisted beyond 
e� naconazole drying was observed, as was color 
transfer to the applicator. 

In the 52-week in vivo study described above, 
participants reported tackiness and decreased 
non-gel polish quality 60 percent of the time, 
with one participant reporting complete removal 
of the polish after application of e� naconazole 
10% solution.19 Polish appearance and color 
were found to be more stable with e� naconazole 
application when darker colors as well as top 
and/or base coats were used, and all participants 
who applied polish reported overall satisfaction 
with e� naconazole. 

In contrast, the aforementioned six-month 
study of gel-polished nails found no apparent 
di� erences in polish quality between nails that 
were treated with e� naconazole 10% solution 
versus untreated, regardless of polish color.20

Duration, quality, and texture of gel polish 
were not a� ected, perhaps due to UV-curing 
creating a hard polish surface that is less prone to 
disruption by e� naconazole application.

Despite limited data, results from these 
studies indicate that patients should be informed 
that the impact of e� naconazole on the 
appearance of nail polish may vary depending 
upon the type of polish used. Patients may prefer 
to use gel polish versus traditional nail polish, as 
e� naconazole did not a� ect the quality, texture, 
or duration of gel-polished nails. For those 

TABLE 1. Studies evaluating e� ects of nail polish on e� naconazole nail penetration and onychomycosis treatment

PUBLICATION STUDY DESIGN POPULATION NAIL POLISH BRAND/COLOR RESULTS

Zeichner 201412

In vitro nail penetration: once-
daily e� naconazole application 
on Days 1, 2, 3, 4, and 7

Human cadaverous thumbnails 
(free of disease or pathology)

Dior (999 Red Royalty); Essie (488 
Forever Yummy; Revlon (550 Cherry)

Drug permeation of e� naconazole was not a� ected 
by prior application of cosmetic nail polish

Canavan 201919 Prospective, blinded, 52-week 
study

Females (N=13) aged 19-70 
yearsa with moderate-to-severe 
onychomycosis

No restrictions on brand, but gel 
polish excluded; control group did 
not use nail polish

No apparent di� erences in e� naconazole e�  cacy 
between those who used or did not use nail polish

Pandit 202320 Prospective, open-label, 
6-month study

Females (N=12) aged 23-62 yearsb

with mild-to-moderate toenail 
onychomycosis

Gel polish from 2 brands: OPI, Gelish
>30 colors in total  

100% mycological cure; 88.9% clinical cure; 
44.4% complete curec,d; decrease in target 
toenail involvement from 55.0% to 4.4%d; visible 
improvements in 100% of participants

aInclusion criteria; actual participant ages were not provided; bActual participant ages; cMycological cure de� ned as negative mycology (assessed via periodic acid-Schi�  and Grocott’s 
methenamine silver staining); clinical cure de� ned as ≤10% target toenail involvement; complete cure de� ned as negative mycology and 0% target toenail involvement; dAmong 9 
participants with onychomycosis mycologically con� rmed at baseline via periodic acid-Schi�  and Grocott’s methenamine silver staining.



41JCAD  JOURNAL OF CLINICAL AND AESTHETIC DERMATOLOGY  September 2024 • Volume 17 • Number  9

R E V I E W

FIGURE 2. Onychomycosis Improvements With E� naconazole 10% Solution: Prospective, Open-Label, 6-Month Study20

Individual results may vary.a At baseline, participant’s mycological testing was negative; onychomycosis was clinically diagnosed.

TABLE 2. E� ects of e� naconazole on nail polish appearance

PUBLICATION STUDY DESIGN POPULATION NAIL POLISH BRAND/COLOR RESULTS

Zeichner 201412

In vitro: once-daily 
e� naconazole application 
on Days 1, 2, 3, 4, and 7

Human cadaverous thumbnails 
(free of disease or pathology)

Dior (999 Red Royalty)
Essie (488 Forever Yummy)
Revlon (550 Cherry)

Nail polish color transfer onto e� naconazole applicator; nail 
polish tackiness after e� naconazole application

Vlahovic 201623

In vitro: once-daily 
e� naconazole application 
for 7 days

Human cadaverous � ngernails L’Oreal (420 Devil Wears Red)
Progressively worsening polish appearance and 
discoloration; nail polish color transfer to e� naconazole 
applicator and remaining solution

Canavan 201919 Prospective, blinded, 52-
week study

Females (N=13) aged 19-70 
yearsa with moderate-to-severe 
onychomycosis

No restrictions on brand, but gel 
polish excluded; control group did 
not use nail polish

Nail polish quality was negatively a� ected by 
e� naconazole, though was partially mitigated with darker 
colors and use of top/base coats; all participants reported 
overall satisfaction with e� naconazole 

Pandit 202320 Prospective, open-label, 
6-month study

Females (N=12) aged 23-62 yearsb

with mild-to-moderate toenail 
onychomycosis

Gel polish from 2 brands: OPI, 
Gelish; >30 colors in total

No qualitative di� erences between gel-polished nails 
treated with e� naconazole vs untreated; no e� ect of 
e� naconazole on duration/quality/texture of gel polish

aInclusion criteria; actual participant ages were not provided; bActual participant ages.

FIGURE 1. E�  cacy at 6 Months With E� naconazole 10% Solution and Gel-Polished Nails: Prospective, Open-Label, 6-Month Study20

***P<0.001 vs baseline. Data for participants with mycological con� rmation of onychomycosis via PAS+GMS at baseline (n=9). Graph at left: each purple line represents one 
participant; grey lines indicate mean values. PAS+GMS, periodic acid-Schi�  and Grocott’s methenamine silver staining.

patients using traditional nail polish, darker 
colors and use of top and base coats may help 
improve the appearance of the polish.23–25

CONCLUSION
Topical treatments for onychomycosis must 

overcome several barriers to nail penetration to 
reach the site of infection. The nail plate itself 
provides the most signi� cant of these barriers: 
nail hardness and thickness as well as densely 

packed keratin � bers are all known to impact 
transungual penetration.26 Considerably less is 
known about whether concurrent nail polish 
use serves as an additional penetration barrier. 
To our knowledge, the � ndings reviewed here 
represent all available data on nail polish and 
concurrent onychomycosis treatment with 
topical antifungals available in the United States 
(ciclopirox 8% lacquer, e� naconazole 10% 
solution; tavaborole 5% solution) or Europe 

(amorol� ne 5% lacquer; terbina� ne 10% 
lacquer). 

This review focuses on e� naconazole 10% 
solution as it is the only topical antifungal for 
which there is clinical data demonstrating 
e� ectiveness against onychomycosis in 
polished toenails. The high nail permeability 
of e� naconazole results from low keratin 
a�  nity relative to other topical antifungals 
and low surface tension,27–30 which allows 
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for access to the site of infection via di� usion 
through the subungual space.28,31 Subungual 
permeation may provide a pathway by which 
e� naconazole 10% solution can circumvent 
any barrier to penetration caused by coating 
nails with polish. In ex vivo and in vivo studies, 
nail penetration and treatment of toenail 
onychomycosis with e� naconazole 10% solution 
were not signi� cantly impacted by concurrent 
application of traditional or gel nail polishes. 
Further, e� naconazole did not impact the 
appearance of UV-cured gel nail polish. These 
� ndings may be of particular importance when 
selecting treatment options for female patients 
with onychomycosis, as they are more likely 
than males to receive a prescription for topical 
e� naconazole 10% solution11 and also to use nail 
polish.
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