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SYNOPSIS 

 � Topical antifungals for toenail onychomycosis may be preferred over oral 
antifungals for patients for whom systemic adverse events, drug-drug interactions, 
or contraindications associated with oral antifungals are of concern1

 � Three topical antifungals have been approved by the US Food and Drug 
Administration (FDA) for the treatment of toenail onychomycosis: ciclopirox 8% 
lacquer, efinaconazole 10% solution, and tavaborole 5% solution2-4

 � To achieve clinical efficacy, topicals must penetrate the nail and deliver an inhibitory 
concentration of free drug to the site of infection5

OBJECTIVES

 � The objective of this narrative review is to compare in vitro antifungal activity, ex 
vivo human nail penetration, and clinical efficacy of the 3 topicals approved for 
toenail onychomycosis (Table 1)

TABLE 1. �FDA-Approved Topical Antifungals for Onychomycosis

Efinaconazole 10%2 Ciclopirox 8%3 Tavaborole 5%4

First approval 2014 1999 2014

Dosing Once daily for 48 weeks
Once daily for 48 weeks 
+ frequent nail 
debridement

Once daily for 48 weeks

Indication

Onychomycosis of the 
toenail(s) due to 
Trichophyton rubrum 
and T. mentagrophytes

Immunocompetent 
patients with mild to 
moderate 
onychomycosis of 
fingernails and toenails 
without lunula 
involvement due to 
T. rubrum

Onychomycosis of  
the toenails due to  
T. rubrum and  
T. mentagrophytes

Proposed MOA

Inhibits biosynthesis of 
ergosterola via inhibition 
of fungal lanosterol
14α-demethylase (a 
cytochrome P450–
dependent enzyme)

Inhibits metal-
dependent enzymes 
responsible for 
degradation of fungal 
cell peroxides via 
polyvalent cation 
chelation

Inhibits protein synthesis 
via inhibition of an 
aminoacyl-transfer 
ribonucleic acid 
synthetase

aErgosterol is a vital component of fungal cell membranes. 
FDA, US Food and Drug Administration.

IN VITRO ANTIFUNGAL ACTIVITY

 � In vitro antifungal activity was defined as the minimum inhibitory concentration of 
drug needed to inhibit 50% (MIC50) or 90% (MIC90) growth of Trichophyton rubrum 
and T. mentagrophytes, the 2 most common dermatophyte causes of toenail 
onychomycosis6

•  Lower MICs indicate greater antifungal activity

•  MIC data were collected from papers published since 2010 in which MIC50 and/or 
MIC90 data were reported for any of the 3 antifungals7-11

 � Against both Trichophyton species, MIC50 was lower for efinaconazole than for 
ciclopirox or tavaborole, indicating greater antifungal potency (Figure 1A) 

 � Using the more stringent MIC90, antifungal potency was also greater for 
efinaconazole than for ciclopirox or tavaborole (Figure 1B)

FIGURE 1. �In Vitro Antifungal Activity Against T. rubrum and  
T. mentagrophytes
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MIC50, minimum inhibitory concentration of drug needed to inhibit 50% growth; MIC90, minimum inhibitory concentration of drug needed to inhibit 90% of growth.

EX VIVO HUMAN NAIL PENETRATION5

 � To assess antifungal activity via nail penetration, each antifungal was applied to a 
human cadaverous toenail; disks punched from coated nails were placed treated 
side up onto agar plates seeded with clinical isolates of each fungal species

 � To assess intrinsic antifungal activity (positive control), each drug was applied to 
keratin-free cellulose disks and placed directly onto seeded agar plates

 � For both assessments, antifungal activity was measured as the radius of the area of 
no fungal growth after incubation (zone of inhibition [ZI])

 � Nail penetration efficiency was defined as the nail penetration ZI as a percentage 
of the disk diffusion ZI 

 � Nail penetration ZIs against both Trichophyton species were significantly larger for 
efinaconazole than for ciclopirox or tavaborole (all P<0.001; Figure 2)

 � Against both species, nail penetration efficiency with  
efinaconazole > tavaborole >> ciclopirox (Figure 2)

FIGURE 2. Efficiency of Penetration Through Human Cadaverous Toenail
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Ciclopirox

7.4 (5.3)***
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63.5 (8.6)***
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***P<0.001 vs efinaconazole.
aZI was defined as the radius of the area of no fungal growth, disregarding any feathering. ZIs are presented as mean (SD), mm. Maximum ZI was 85 mm.
ZI, zone of inhibition.
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CONCLUSIONS
 � Efficacy of topical treatments for onychomycosis requires 
potent antifungal activity and the ability to penetrate through 
the keratin-rich nail to reach the infection site 

 � Of the 3 FDA-approved topicals, efinaconazole demonstrated 
greater antifungal potency and inhibition of fungal growth 
after application to human nails

•  This may be due to the lower keratin affinity/higher release 
of efinaconazole (vs ciclopirox)14,15 and greater antifungal 
activity of efinaconazole in the presence of keratin (vs 
ciclopirox and tavaborole)

 � The improved in vitro and ex vivo activity of efinaconazole is 
supported by clinical trial data, in which rates of complete cure 
with efinaconazole 10% solution were 2- to 3-fold higher than 
with ciclopirox 8% lacquer or tavaborole 5% solution, with 
mycologic cure rates within the range of some oral 
antifungals16
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CLINICAL EFFICACY AND SAFETY

 � Clinical efficacy data were gathered from prescribing information and/or 
publications of pivotal phase 3 clinical trials, in which each drug was applied daily 
for 48 weeks (plus debridement with ciclopirox)3,4,12

 � Rates of mycological cure, complete/almost complete cure, and complete cure 
were greater with efinaconazole 10% solution than ciclopirox 8% lacquer or 
tavaborole 5% solution after 48 weeks of once-daily treatment (Figure 3)

 � Rates of treatment-related adverse effects were similar across the 3 topicals; the 
most common included nail disorders (eg, ingrown nail) and application site 
dermatitis and erythema3,4,12,13

FIGURE 3. Clinical Efficacy
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aDefined as negative fungal culture + negative KOH. 
bDefined as mycologic cure and ≤5% involvement (efinaconazole) or ≤10% involvement (ciclopirox; tavaborole) of the target nail. 
cDefined as mycologic cure and 0% involvement of the target nail.


