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Onychomycosis is a fungal infection of the nail unit 
that may lead to dystrophy and disfigurement over 
time. It accounts for up to 50% of all nail condi-
tions, with toenails affected more commonly than 
fingernails. Onychomycosis may affect quality of 
life and increase the prevalence and severity of 
foot ulcers in patients with diabetes. Available 
oral agents approved by the US Food and Drug 
Administration (FDA) for the treatment of ony-
chomycosis include terbinafine and itraconazole, 
which have demonstrated good efficacy but are 
associated with the risk of systemic side effects 
and drug-drug interactions. Topical medications 
that are FDA approved for onychomycosis include 
ciclopirox, efinaconazole, and tavaborole. These 
therapies generally have incomplete efficacy com-
pared to systemic agents as well as long treatment 
courses and possible local side effects such as 
erythema and/or blisters. Given the need for safe, 

effective, and cost-effective options for onychomy-
cosis therapy, there has been a renewed interest 
in natural and over-the-counter (OTC) alternatives. 
This review will synthesize the laboratory data, 
known antifungal mechanisms, and clinical studies 
assessing the efficacy of OTC and natural prod-
ucts for onychomycosis treatment. 
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Onychomycosis is a fungal infection of the 
nail unit by dermatophytes, yeasts, and non-
dermatophyte molds. It is characterized by 

a white or yellow discoloration of the nail plate; 
hyperkeratosis of the nail bed; distal detachment 
of the nail plate from its bed (onycholysis); and 
nail plate dystrophy, including thickening, crum-
bling, and ridging. Onychomycosis is an important 
problem, representing 30% of all superficial fungal 
infections and an estimated 50% of all nail diseases.1

Reported prevalence rates of onychomycosis in the 
United States and worldwide are varied, but the mean 
prevalence based on population-based studies in 
Europe and North America is estimated to be 4.3%.2

It is more common in older individuals, with an inci-
dence rate of 20% in those older than 60 years and 
50% in those older than 70 years.3 Onychomycosis 
is more common in patients with diabetes and 
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PRACTICE POINTS
•  Natural remedies, including tea tree oil, natural topical cough suppressants, natural coniferous 

resin lacquer, Ageratina pichinchensis extract, and ozonized sunflower oil, have shown antifungal 
activities in in vitro studies.

• Some of these products have efficacy and appear to be safe in clinical studies.
•  Larger randomized clinical trials demonstrating efficacy are required before we can recommend these 

products to our patients.

Copyright Cutis 2016. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS
 D

o 
no

t c
op

y



VOLUME 98, NOVEMBER 2016  E17

Onychomycosis Treatments

WWW.CUTIS.COM

1.9 to 2.8 times higher than the general population.4 
Dermatophytes are responsible for the majority of 
cases of onychomycosis, particularly Trichophyton 
rubrum and Trichophyton mentagrophytes.5 

Onychomycosis is divided into different sub-
types based on clinical presentation, which in turn 
are characterized by varying infecting organisms 
and prognoses. The subtypes of onychomycosis are 
distal and lateral subungual (DLSO), proximal sub-
ungual, superficial, endonyx, mixed pattern, total 
dystrophic, and secondary. Distal and lateral sub-
ungual onychomycosis are by far the most com-
mon presentation and begins when the infecting 
organism invades the hyponychium and distal or 
lateral nail bed. Trichophyton rubrum is the most com-
mon organism and T mentagrophytes is second, but  
Candida parapsilosis and Candida albicans also are 
possibilities. Proximal subungual onychomycosis is 
far less frequent than DLSO and is usually caused 
by T rubrum. The fungus invades the proximal nail 
folds and penetrates the newly growing nail plate.6 
This pattern is more common in immunosuppressed 
patients and should prompt testing for human immu-
nodeficiency virus.7 Total dystrophic onychomycosis 
is the end stage of fungal nail plate invasion, may 
follow DLSO or proximal subungual onychomycosis, 
and is difficult to treat.6

Onychomycosis causes pain, paresthesia, and dif-
ficulty with ambulation.8 In patients with peripheral 
neuropathy and vascular problems, including dia-
betes, onychomycosis can increase the risk for foot 
ulcers, with amputation in severe cases.9 Patients 
also may present with aesthetic concerns that may 
impact their quality of life.10 

Given the effect on quality of life along with 
medical risks associated with onychomycosis, a safe 
and successful treatment modality with a low risk 
of recurrence is desirable. Unfortunately, treatment 
of nail fungus is quite challenging for a number of 
reasons. First, the thickness of the nail and/or the 
fungal mass may be a barrier to the delivery of topi-
cal and systemic drugs at the source of the infection. 
In addition, the nail plate does not have intrinsic 
immunity. Also, recurrence after treatment is com-
mon due to residual hyphae or spores that were not 
previously eliminated.11 Finally, many topical medi-
cations require long treatment courses, which may 
limit patient compliance, especially in patients who 
want to use nail polish for cosmesis or camouflage. 

Currently Approved Therapies  
for Onychomycosis
Several definitions are needed to better interpret the 
results of onychomycosis clinical trials. Complete 
cure is defined as a negative potassium hydroxide 

preparation and negative fungal culture with a com-
pletely normal appearance of the nail. Mycological 
cure is defined as potassium hydroxide microscopy 
and fungal culture negative. Clinical cure is stated as 
0% nail plate involvement but at times is reported as 
less than 5% and less than 10% involvement.

Terbinafine and itraconazole are the only US 
Food and Drug Administration (FDA)–approved 
systemic therapies, and ciclopirox, efinaconazole, 
and tavaborole are the only FDA-approved topicals. 
Advantages of systemic agents generally are higher 
cure rates and shorter treatment courses, thus better 
compliance. Disadvantages include greater inci-
dence of systemic side effects and drug-drug interac-
tions as well as the need for laboratory monitoring. 
Pros of topical therapies are low potential for adverse 
effects, no drug-drug interactions, and no monitor-
ing of blood work. Cons include lower efficacy, long 
treatment courses, and poor patient compliance.

Terbinafine, an allylamine, taken orally once 
daily (250 mg) for 12 weeks for toenails and 6 weeks 
for fingernails currently is the preferred systemic 
treatment of onychomycosis, with complete cure 
rates of 38% and 59% and mycological cure rates of 
70% and 79% for toenails and fingernails, respec-
tively.12 Itraconazole, an azole, is dosed orally at  
200 mg daily for 3 months for toenails, with a 
complete cure rate of 14% and mycological cure 
rate of 54%.13 For fingernail onychomycosis only,  
itraconazole is dosed at 200 mg twice daily for  
1 week, followed by a treatment-free period of  
3 weeks, and then another 1-week course at the 
same dose. The complete cure rate is 47% and the 
mycological cure is 61% for this pulse regimen.13

Ciclopirox is a hydroxypyridone and the 8% nail 
lacquer formulation was approved in 1999, making 
it the first topical medication to gain FDA approval 
for the treatment of toenail onychomycosis. Based 
on 2 clinical trials, complete cure rates for toenails 
are 5.5% and 8.5% and mycological cure rates are 
29% and 36% at 48 weeks with removal of residual 
lacquer and debridement.14 Efinaconazole is an azole 
and the 10% solution was FDA approved for the 
treatment of toenail onychomycosis in 2014.15 In 
2 clinical trials, complete cure rates were 17.8% 
and 15.2% and mycological cure rates were 55.2% 
and 53.4% with once daily toenail application for 
48 weeks.16 Tavaborole is a benzoxaborole and the 
5% solution also was approved for the treatment of 
toenail onychomycosis in 2014.17 Two clinical trials 
reported complete cure rates of 6.5% and 9.1% and 
mycological cure rates of 31.1% and 35.9% with 
once daily toenail application for 48 weeks.18 

Given the poor efficacy, systemic side effects, 
potential for drug-drug interactions, long-term 
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treatment courses, and cost associated with cur-
rent systemic and/or topical treatments, there has  
been a renewed interest in natural remedies and 
over-the-counter (OTC) therapies for onychomyco-
sis. This review summarizes the in vitro and in vivo 
data, mechanisms of action, and clinical efficacy of 
various natural and OTC agents for the treatment 
of onychomycosis. Specifically, we summarize the 
data on tea tree oil (TTO), a popular topical cough 
suppressant (TCS), natural coniferous resin (NCR) 
lacquer, Ageratina pichinchensis (AP) extract, and 
ozonized sunflower oil.

Tea Tree Oil
Background—Tea tree oil is a volatile oil whose 
medicinal use dates back to the early 20th century 
when the Bundjabung aborigines of North and  
New South Wales extracted TTO from the dried 
leaves of the Melaleuca alternifolia plant and used 
it to treat superficial wounds.19 Tea tree oil has 
been shown to be an effective treatment of tinea 
pedis,20 and it is widely used in Australia as well as 
in Europe and North America.21 Tea tree oil also has  
been investigated as an antifungal agent for the 
treatment of onychomycosis, both in vitro22-28 and 
in clinical trials.29,30

In Vitro Data—Because TTO is composed of 
more than 100 active components,23 the antifungal 
activity of these individual components was investi-
gated against 14 fungal isolates, including C albicans, 
T mentagrophytes, and Aspergillus species. The mini-
mum inhibitory concentration (MIC) for α-pinene 
was less than 0.004% for T mentagrophytes and the 
components with the greatest MIC and minimum 
fungicidal concentration for the fungi tested were 
terpinen-4-ol and α-terpineol, respectively.22 The 
antifungal activity of TTO also was tested using 
disk diffusion assay experiments with 58 clinical 
isolates of fungi including C albicans, T rubrum,  
T mentagrophytes, and Aspergillus niger.24 Tea tree oil 
was most effective at inhibiting T rubrum followed 
by T mentagrophytes,24 which are the 2 most common 
etiologies of onychomycosis.5 In another report, the 
authors determined the MIC of TTO utilizing 4 dif-
ferent experiments with T rubrum as the infecting 
organism. Because TTO inhibited the growth of  
T rubrum at all concentrations greater than 0.1%, 
they found that the MIC was 0.1%.25 Given the 
lack of adequate nail penetration of most topi-
cal therapies, TTO in nanocapsules (TTO-NC),  
TTO nanoemulsions, and normal emulsions were 
tested in vitro for their ability to inhibit the growth 
of T rubrum inoculated into nail shavings. Colony 
growth decreased significantly within the first week 
of treatment, with TTO-NC showing maximum 

efficacy (P<.001). This study showed that TTO, 
particularly TTO-NC, was effective in inhibiting 
the growth of T rubrum in vitro and that using nano-
capsule technology may increase nail penetration 
and bioavailability.31 

Much of what we know about TTO’s antifun-
gal mechanism of action comes from experiments 
involving C albicans. To date, it has not been studied 
in T rubrum or T mentagrophytes, the 2 most com-
mon etiologies of onychomycosis.5 In C albicans, 
TTO causes altered permeability of plasma mem-
branes,32 dose-dependent alteration of respiration,33 
decreased glucose-induced acidification of media 
surrounding fungi,32 and reversible inhibition of 
germ tube formation.19,34

Clinical Trials—A randomized, double-blind, 
multicenter trial was performed on 117 patients 
with culture-proven DLSO who were random-
ized to receive TTO 100% or clotrimazole  
solution 1% applied twice daily to affected toenails  
for 6 months.29 Primary outcome measures were  
mycologic cure, clinical assessment, and patient sub-
jective assessment (Table 1). There were no statistical 
differences between the 2 treatment groups. Erythema 
and irritation were the most common adverse reac-
tions occurring in 7.8% (5/64) of the TTO group.29

Another study was a double-blind, placebo-
controlled trial involving 60 patients with 

Table 1. 

Primary Outcome Measures in  
TTO vs CL Onychomycosis Trial

TTO 
Group, % 
(n=64)

CL  
Group, % 
(n=53)

Mycologic cure 18 11

Clinical assessment 
(partial or full 
resolution)

60 61

Patient subjective 
assessment 
(telephone survey, 
partial or full 
resolution)

56 55

Abbreviations: TTO, tea tree oil; CL, clotrimazole.

Adapted with permission from The Journal of Family Practice®.  
1994;38:601-605. ©1994, Frontline Medical Communications Inc.29 
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clinical and mycologic evidence of DLSO who 
were randomized to treatment with a cream  
containing butenafine hydrochloride 2% and  
TTO 5% (n=40) or a control cream containing only 
TTO (n=20), with active treatment for 8 weeks and 
final follow-up at 36 weeks.30 Patients were instructed 
to apply the cream 3 times daily under occlusion for 
8 weeks and the nail was debrided between weeks 4 
and 6 if feasible. If the nail could not be debrided 
after 8 weeks, it was considered resistant to treat-
ment. At the end of the study, the complete cure 
rate was 80% in the active group compared to 0% 
in the placebo group (P<.0001), and the mean time 
to complete healing with progressive nail growth 
was 29 weeks. There were no adverse effects in the 
placebo group, but 4 patients in the active group had 
mild skin inflammation.30

Topical Cough Suppressant
Background—Topical cough suppressants, which are 
made up of several natural ingredients, are OTC  
ointments for adults and children 2 years and older 
that are indicated as cough suppressants when applied 
to the chest and throat and as relief of mild mus-
cle and joint pains.35 The active ingredients are  
camphor 4.8%, eucalyptus oil 1.2%, and menthol 2.6%, 
while the inactive ingredients are cedarleaf oil, nut-
meg oil, petrolatum, thymol, and turpentine oil.35 
Some of the active and inactive ingredients in TCSs  
have shown efficacy against dermatophytes in vitro,36-38 
and although they are not specifically indicated for 
onychomycosis, they have been popularized as home 
remedies for fungal nail infections.36,39 A TCS has 
been evaluated for its efficacy for the treatment of 
onychomycosis in one clinical trial.40

In Vitro Data—An in vitro study was performed 
to evaluate the antifungal activity of the individual 
and combined components of TCS on 16 differ-
ent dermatophytes, nondermatophytes, and molds. 
The zones of inhibition against these organisms 
were greatest for camphor, menthol, thymol, and 
eucalyptus oil. Interestingly, there were large zones 
of inhibition and a synergistic effect when a mix-
ture of components was used against T rubrum and  
T mentagrophytes.36 The in vitro activity of thymol, 
a component of TCS, was tested against Candida 
species.37 The essential oil subtypes Thymus vulgaris 
and Thymus zygis (subspecies zygis) showed similar 
antifungal activity, which was superior to Thymus 
mastichina, and all 3 compounds had similar MIC and 
minimal lethal concentration values. The authors 
showed that the antifungal mechanism was due 
to cell membrane damage and inhibition of germ 
tube formation.37 It should be noted that Candida  
species are less common causes of onychomycosis, 

and it is not known whether this data is applicable  
to T rubrum. In another study, the authors investi-
gated the antifungal activity of Thymus pulegioides  
and found that MIC ranged from 0.16 to  
0.32 μL/mL for dermatophytes and Aspergillus strains 
and 0.32 to 0.64 μL/mL for Candida species. When 
an essential oil concentration of 0.08 μL/mL was 
used against T rubrum, ergosterol content decreased 
by 70 %, indicating that T pulegioides inhibits ergos-
terol biosynthesis in T rubrum.38

Clinical Observations and Clinical Trial—There is 
one report documenting the clinical observations  
on a group of patients with a clinical diagnosis of 
onychomycosis who were instructed to apply TCS 
to affected nail(s) once daily.36 Eighty-five charts 
were reviewed (mean age, 77 years), and although 
follow-up was not complete or standardized, the  
following data were reported: 32 (38%) cleared their 
fungal infection, 21 (25%) had no record of change 
but also no record of compliance, 19 (22%) had only 
1 documented follow-up visit, 9 (11%) reported they 
did not use the treatment, and 4 (5%) did not return 
for a follow-up visit. Of the 32 patients whose nails 
were cured, 3 (9%) had clearance within 5 months,  
8 (25%) within 7 months, 11 (34%) within 9 months, 
4 (13%) within 11 months, and 6 (19%) within  
16 months.36 

A small pilot study was performed to evaluate the 
efficacy of daily application of TCS in the treat-
ment of onychomycosis in patients 18 years and 
older with at least 1 great toenail affected.40 The 
primary end points were mycologic cure at 48 weeks 
and clinical cure at the end of the study graded as 
complete, partial, or no change. The secondary 
end point was patient satisfaction with the appear-
ance of the affected nail at 48 weeks. Eighteen 
participants completed the study; 55% (10/18) 
were male, with an average age of 51 years (age 
range, 30–85 years). The mean initial amount of 
affected nail was 62% (range, 16%–100%), and cul-
tures included dermatophytes, nondermatophytes, 
and molds. With TCS treatment, 27.8% (5/18) 
showed mycologic cure of which 4 (22.2%) had a 
complete clinical cure. Ten participants (55.6%)  
had partial clinical cure and 3 (16.7%) had no 
clinical improvement. Interestingly, the 4 partici-
pants who had complete clinical cure had baseline 
cultures positive for either T mentagrophytes or  
C parapsilosis. Most patients were content with 
the treatment, as 9 participants stated that they 
were very satisfied and 9 stated that they were 
satisfied. The average ratio of affected to total nail 
area declined from 63% at screening to 41% at the 
end of the study (P<.001). No adverse effects were 
reported with study drug.40 
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NCR Lacquer
Background—Resins are natural products derived 
from coniferous trees and are believed to protect 
trees against insects and microbial pathogens.41 
Natural coniferous resin derived from the Norway 
spruce tree (Picea abies) mixed with boiled animal 
fat or butter has been used topically for centuries 
in Finland and Sweden to treat infections and 
wounds.42-44 The activity of NCR has been stud-
ied against a wide range of microbes, demonstrat-
ing broad-spectrum antimicrobial activity against 
both gram-positive bacteria and fungi.45-48 There are  
2 published clinical trials evaluating NCR in the 
treatment of onychomycosis.49,50

In Vitro Data—Natural coniferous resin has 
shown antifungal activity against T mentagrophytes, 
Trichophyton tonsurans, and T rubrum in vitro, which 
was demonstrated using medicated disks of resin on 
petri dishes inoculated with these organisms.46 In 
another study, the authors evaluated the antifungal 
activity of NCR against human pathogenic fungi and 
yeasts using agar plate diffusion tests and showed that 
the resin had antifungal activity against Trichophyton 
species but not against Fusarium and most Candida 
species. Electron microscopy of T mentagrophytes 
exposed to NCR showed that all cells were dead 
inside the inhibition zone, with striking changes 
seen in the hyphal cell walls, while fungal cells 
outside the inhibition zone were morphologically 
normal.47 In another report, utilizing the European 
Pharmacopoeia challenge test, NCR was highly 
effective against gram-positive and gram-negative 
bacteria as well as C albicans.42

Clinical Trials—In one preliminary observational 
and prospective clinical trial, 15 participants with 
clinical and mycologic evidence of onychomycosis 
were instructed to apply NCR lacquer once daily 
for 9 months with a 4-week washout period, with 
the primary outcome measures being clinical and 
mycologic cure.49 Thirteen (87%) enrolled par-
ticipants were male and the average age was 65 years  
(age range, 37–80 years). The DLSO subtype was 
present in 9 (60%) participants. The mycologic 
cure rate at the end of the study was 65% (95% CI,  
42%-87%), and none achieved clinical cure, but 
6 participants showed some improvement in the 
appearance of the nail.49 

The second trial was a prospective, controlled, 
investigator-blinded study of 73 patients with clinical 
and mycologic evidence of toenail onychomycosis 
who were randomized to receive NCR 30%, amorol-
fine lacquer 5%, or 250 mg oral terbinafine.50 The 
primary end point was mycologic cure at 10 months, 
and secondary end points were clinical efficacy, 
cost-effectiveness, and patient compliance. Clinical 

efficacy was based on the proximal linear growth 
of healthy nail and was classified as unchanged, 
partial, or complete. Partial responses were 
described as substantial decreases in onycholysis, 
subungual hyperkeratosis, and streaks. A complete 
response was defined as a fully normal appearance 
of the toenail. Most patients were male in the  
NCR (91% [21/23]), amorolfine (80% [20/25]), and 
terbinafine (68% [17/25]) groups; the average ages 
were 64, 63, and 64 years, respectively. Trichophyton 
rubrum was cultured most often in all 3 groups:  
NCR, 87% (20/23); amorolfine, 96% (24/25); and 
terbinafine, 84% (21/25). The remaining cases 
were from T mentagrophytes. A summary of the 
results is shown in Table 2. Patient compliance was  
100% in all except 1 patient in the amorolfine treat-
ment group with moderate compliance. There were 
no adverse events, except for 2 in the terbinafine 
group: diarrhea and rash.50

AP Extract
Background—Ageratina pichinchensis, a member of 
the Asteraceae family, has been used historically in 
Mexico for fungal infections of the skin.51,52 Fresh 
or dried leaves were extracted with alcohol and the 
product was administered topically onto damaged 
skin without considerable skin irritation.53 Multiple 
studies have demonstrated that AP extract has  
in vitro antifungal activity along with other mem-
bers of the Asteraceae family.54-56 There also is evi-
dence from clinical trials that AP extract is effective 
against superficial dermatophyte infections such as 
tinea pedis.57 Given the positive antifungal in vitro 
data, the potential use of this agent was investigated 
for onychomycosis treatment.53,58

In Vitro Data—The antifungal properties of the 
Asteraceae family have been tested in several in vitro 
experiments. Eupatorium aschenbornianum, described 
as synonymous with A pichinchensis,59 was found to be 
most active against the dermatophytes T rubrum and 
T mentagrophytes with MICs of 0.3 and 0.03 mg/mL, 
respectively.54 It is thought that the primary antimy-
cotic activity is due to encecalin, an acetylchromene 
compound that was identified in other plants from 
the Asteraceae family and has activity against  
dermatophytes.55 In another study, Ageratum  
houstanianum Mill, a comparable member of the 
Asteraceae family, had fungitoxic activity against  
T rubrum and C albicans isolated from nail infections.56

Clinical Trials—A double-blind controlled trial 
was performed on 110 patients with clinical and 
mycologic evidence of mild to moderate toenail 
onychomycosis randomized to treatment with AP 
lacquer or ciclopirox lacquer 8% (control).58 Primary 
end points were clinical effectiveness (completely 
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normal nails) and mycologic cure. Patients were 
instructed to apply the lacquer once every third 
day during the first month, twice a week for the 
second month, and once a week for 16 weeks, with 
removal of the lacquer weekly. Demographics were 
similar between the AP lacquer and control groups, 
with mean ages of 44.6 and 46.5 years, respectively; 
women made up 74.5% and 67.2%, respectively, of 
each treatment group, with most patients having a 
2- to 5-year history of disease (41.8% and 40.1%, 
respectively).58 A summary of the data is shown in 
Table 3. No severe side effects were documented, 
but minimal nail fold skin pain was reported in 
3 patients in the control group in the first week, 
resolving later in the trial.58

A follow-up study was performed to determine 
the optimal concentration of AP lacquer for the 
treatment of onychomycosis.53 One hundred twenty-
two patients aged 19 to 65 years with clinical and 
mycologic evidence of mild to moderate DLSO were 
randomized to receive 12.6% or 16.8% AP lacquer 
applied once daily to the affected nails for 6 months. 

Table 2. 

Results From NCR, Amorolfine, and Terbinafine Onychomycosis Trial  

NCR Group  
(n=23)

Amorolfine Group  
(n=25)

Terbinafine Group  
(n=25)

Treatment  
course

Once daily  
for 9 mo

Once weekly  
for 9 mo

Once daily  
for 3 mo

Mycologic cure,a % 13 8 56

Clinical efficacy 
(complete),b % 

0 0 16

Clinical efficacy  
(partial),b % 

30 28 36

Cost per patient  
per treatment  
period, US $c

47.08 63.72 58.97

Cost per patient  
per treatment  
day, US $c

0.17 0.24 0.66

Abbreviation: NCR, natural coniferous resin.
a�The mycological cure of terbinafine was compared to amorolfine and the NCR group; NCR had significantly lower efficacy (P.002) as well 
as amorolfine (P.001).

bBoth NCR and amorolfine had significantly lower efficacy (P.05).
cPrices were given in euros. At the time of this publication (November 2016), €1 is equivalent to US $1.10.

Data from Auvinen et al.50

Table 3. 

Results From AP vs Ciclopirox  
Lacquer 8% Onychomycosis Trial 

AP Lacquer, 
% (n=55)

Ciclopirox 
Lacquer 8%, 
% (n=55)

Clinical 
effectivenessa,b 

71.1  80.9

Mycologic curea,c 59.1  63.8 

Treatment 
compliance 

95.9  100 

Abbreviation: AP, Ageratina pichinchensis.
aDid not reach statistical significance.
bP.596.
cP.328.

Data from Romero-Cerecero et al.58
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The nails were graded as healthy, mild, or mod-
erately affected before and after treatment. There 
were no significant differences in demographics 
between the 2 treatment groups, and 77% of patients 
were women with a median age of 47 years. There  
were no significant side effects from either concen-
tration of AP lacquer.53

Ozonized Sunflower Oil 
Background—Ozonized sunflower oil is derived by 
reacting ozone (O3) with sunflower plant (Helianthus 
annuus) oil to form a petroleum jelly–like material.60 
It was originally shown to have antibacterial proper-
ties in vitro,61 and further studies have confirmed 
these findings and demonstrated anti-inflammatory, 
wound healing, and antifungal properties.62-64 A for-
mulation of ozonized sunflower oil used in Cuba is 
clinically indicated for the treatment of tinea pedis 
and impetigo.65 The clinical efficacy of this product 
has been evaluated in a clinical trial for the treat-
ment of onychomycosis.65 

In Vitro Data—A compound made up of  
30% ozonized sunflower oil with 0.5% of α-lipoic 
acid was found to have antifungal activity against 
C albicans using the disk diffusion method, in addi-
tion to other bacterial organisms. The MIC values 
ranged from 2.0 to 3.5 mg/mL.62 Another study was 
designed to evaluate the in vitro antifungal activity 
of this formulation on samples cultured from patients 
with onychomycosis using the disk diffusion method. 
They found inhibition of growth of C albicans,  
C parapsilosis, and Candida tropicalis, which was infe-
rior to amphotericin B, ketoconazole, fluconazole, 
and itraconazole.64 

Clinical Trial—A single-blind, controlled, phase 3 
study was performed on 400 patients with clinical and 
mycologic evidence of onychomycosis. Patients were 
randomized to treatment with an ozonized sunflower 
oil solution or ketoconazole cream 2% applied to 
affected nails twice daily for 3 months, with filing 
and massage of the affected nails upon application 
of treatment.65 Cured was defined as mycologic cure 
in addition to a healthy appearing nail, improved as 
an increase in healthy appearing nail in addition to 
a decrease in symptoms (ie, paresthesia, pain, itch-
ing) but positive mycological testing, same as no 
clinical change in appearance with positive myco-
logical findings, and worse as increasing diseased nail 
involvement in the presence of positive mycological 
findings. Demographics were similar between groups 
with a mean age of 35  years. Men accounted for  
80% of the study population, and 65% of the 
study population was white. The mean duration 
of disease was 30  months. They also reported on a  
1-year follow-up, with 2.8% of patients in 

the ozonized sunflower oil solution group and  
37.0% of patients in the ketoconazole group  
describing relapses. Trichophyton rubrum and  
C albicans were cultured from these patients.65

Comment
Due to the poor efficacy, long-term treatment 
courses, inability to use nail polish, and high cost 
associated with many FDA-approved topical treat-
ments, along with the systemic side effects, poten-
tial for drug-drug interactions, and cost associated 
with many oral therapies approved for onychomy-
cosis, there has been a renewed interest in natural 
remedies and OTC treatments. Overall, TTO, 
TCS, NCR, AP extract, and ozonized sunflower  
oil have shown efficacy in vitro against some der-
matophytes, nondermatophytes, and molds respon-
sible for onychomycosis. One or more clinical  
trials were performed with each of these agents  
for the treatment of onychomycosis. They were 
mostly small pilot studies, and due to differences 
in trial design, the results cannot be compared 
with each other or with currently FDA-approved 
treatments. We can conclude that because adverse 
events were rare with all of these therapies—most 
commonly skin irritation or mild skin pain—they 
exhibit good safety. 

For TTO, there was no statistical difference 
between the clotrimazole and TTO treatment groups 
in mycologic cure, clinical assessment, or patient 
subjective assessment of the nails.29 Although 
there was an 80% complete cure in the butenafine  
and TTO group, it was 0% in the TTO group at  
week 36.30 Trial design, longer treatment periods, 
incorporation into nanocapsules, or combination 
treatment with other antifungal agents may influ-
ence our future use of TTO for onychomycosis, but 
based on the present data we cannot recommend this 
treatment in clinical practice. 

With TCS, 27.8% of participants had a myco-
logic cure and 22.2% had complete clinical cure.40 
Although it is difficult to draw firm conclusions  
from this small pilot study, there may be some  
benefit to treating toenail onychomycosis due 
to T mentagrophytes or C parapsilosis with TCS 
but no benefit in treating onychomycosis due to  
T rubrum, the more common cause of onychomyco-
sis. Limitations of this study were lack of a placebo 
group, small sample size, wide variety of represented 
pathogens that may not be representative of the true 
population, and lack of stratification by baseline 
severity or involvement of nail. A larger random-
ized controlled clinical trial would be necessary to  
confirm the results of this small study and make  
formal recommendations. 
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In one clinical trial with NCR, mycologic 
cure was 65% at the end of the study.49 No 
participants achieved clinical cure, but 6 par-
ticipants showed some improvement in the appear-
ance of the nail. Because this study was small 
(N=15), it is difficult to draw firm conclusions.49 
In another study with NCR, mycologic cure rates 
with NCR, amorolfine, and terbinafine were 13%, 
8%, and 56%, respectively. Based on these results, 
NCR has similar antifungal efficacy to amorolfine 
but was inferior to oral terbinafine.50 A larger 
randomized controlled clinical trial with more 
homogenous and less severely affected patients and 
longer treatment periods would be necessary to 
confirm the results of these small studies and make  
formal recommendations. 

Because there were no significant differences in 
clinical effectiveness of mycologic cure rates between 
AP lacquer 10% and ciclopirox lacquer 8% in one 
clinical trial,58 AP does not seem to be more effec-
tive than at least one of the current FDA-approved  
topical treatments; however, because AP lacquer 
16.8% was shown to be more effective than AP  
lacquer 12.6% in one onychomycosis clinical trial, 
using higher concentrations of AP may yield better 
results in future trials.53 

One trial comparing ozonized sunflower oil 
to ketoconazole cream 2% showed 90.5% and  
13.5% cure rates, respectively.65 Although there 
is good in vitro antifungal activity and a clinical  
trial showing efficacy using ozonized sunflower oil 
for the treatment of onychomycosis, confirmatory 
studies are necessary before we can recommend this 
OTC treatment to our patients. Specifically, we  
will get the most data from large randomized con-
trolled trials with strict inclusion/exclusion and 
efficacy criteria.

Conclusion
Over-the-counter and natural remedies may be an 
emerging area of research in the treatment of ony-
chomycosis. This review summarizes the laboratory 
data and clinical trials on several of these agents 
and, when available, compares their clinical and 
mycologic efficacy with FDA-approved therapies. 
Shortcomings of some of these studies include a 
small study population, lack of adequate controls, 
nonstandardized mycologic testing, and abbreviated 
posttreatment evaluation times. It may be concluded 
that these products have varying degrees of efficacy 
and appear to be safe in the studies cited; however, 
at present, we cannot recommend any of them to  
our patients until there are larger randomized clini-
cal trials with appropriate controls demonstrating 
their efficacy.
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