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In selecting an antifungal agent to treat onychomycosis, clini-
cians must consider several factors: efficacy, side effect profile, 
drug-drug interactions, and the presence of comorbid diseases 

and conditions. This article focuses on the efficacy, safety, and 
drug-drug interactions associated with the systemic and topical 
medications used in the treatment of onychomycosis. [The third 
article in this supplement, “Concepts in Onychomycosis Treatment 

and Recurrence Prevention: An Update,” on pages S59-S61, ad-
dresses the topic of onychomycosis comorbidities in detail.]

Systemic Therapy: Efficacy Rates
Clinical trials have established the efficacy of terbinafine, itracon-
azole, and fluconazole in dermatophyte infections, using the FDA 
standard of complete cure—ie, negative mycology (both direct mi-
croscopy of a potassium hydroxide [KOH] wet-mount preparation) 
and normal nail plate appearance as the end point (Table 1).

Terbinafine has been the drug of choice since its introduction in 
1996. The initial clinical trials comparing terbinafine with itracon-
azole showed that terbinafine was more effective. Those studies 
demonstrated a 38% complete cure rate using what became the 
FDA-approved dosage regimen for oral terbinafine—250 mg/day 
for 12 weeks.1,2 Subsequently, Evans and colleagues3 investigated 
the use of pulsed dosing of terbinafine, using either three or four 
pulses of 250 mg/day (ie, 1 week of daily treatment followed by 3 
weeks off, repeated either once or twice). The reported cure rates 
were 49% for the three-pulse regimen and 54% for the four-pulse 
regimen. Pulsed dosing of terbinafine is not approved by the FDA.

Itraconazole, at a dosing schedule of 200 mg/day for 12 weeks, 
has been reported to yield a cure rate of 14%.4 The results of clini-
cal trials of pulsed dosing of itraconazole in patients with finger-
nail onychomycosis—a complete cure in 47% of patients—led to 
FDA approval of a regimen of two pulses of 400 mg/day for this 
indication (ie, 1 week of treatment followed by 3 weeks off, re-
peated once).3 Studies of pulsed dosing of itraconazole in patients 
with toenail onychomycosis yielded efficacy rates of 23% for three 
pulses and 26% for four pulses.3 Although not approved by the 
FDA for this indication, pulsed dosing of itraconazole frequently 
is used to treat toenail onychomycosis.

Fluconazole is not FDA approved for onychomycosis, but it is 
used quite commonly to treat both fingernail and toenail fungal 
infections. The typical regimen is a single weekly dose of 150 to 
450 mg, for at least 6 months. Scher and colleagues5 reported ef-
ficacy rates of 37% with 150 mg/week, 46% with 300 mg/week, 
and 48% with 450 mg/week. 

In addition, Gupta and colleagues6 reviewed other clinical trials 
that examined the efficacy of these medications with some smaller 
or noncontrolled trials yielding higher efficacy rates than those 
seen in the phase III trials. Although none of these medications 
is FDA approved for onychomycosis caused by Candida species, 
clinical studies have demonstrated that these oral antifungals do 
have some efficacy.6 

Systemic Therapy: Safety
Oral antifungal agents generally are considered safe, but the pre-
scribing information for each medication should be considered 
with respect to individual patient characteristics, and careful atten-
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n Abstract
In 1996, oral terbinafine joined itraconazole and flucon-
azole on the short list of systemic medications that could 
be used to treat onychomycosis (although fluconazole 
was not approved for this indication by the US Food and 
Drug Administration [FDA], it was commonly used for this 
purpose). In 1999, ciclopirox was the first topical treatment 
to be FDA approved. The addition of the topical antifungal 
agents efinaconazole and tavaborole in 2014 expanded 
the roster of medications available to more effectively 
manage onychomycosis in a wide range of patients, 
including those for whom comorbid conditions, concomi-
tant medications, or patient preference limited the use of 
systemic antifungals.

Keywords
Candidiasis; ciclopirox; efinaconazole; dermatophytosis; 
fluconazole; itraconazole; onychomycosis; tavaborole; 
terbinafine
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tion should be paid to recommendations for baseline and follow-up 
testing and clinical monitoring. 

For example, terbinafine has been associated with hepatic failure, 
and the prescribing information recommends that liver function tests 
be performed both at baseline and periodically during treatment. 
Other adverse events previously reported with the use of terbinafine 
include taste and smell disturbances that may become permanent, 
depression, severe neutropenia, and skin diseases such as Stevens-
Johnson syndrome, drug reaction with eosinophilia and systemic 
symptoms (DRESS), and lupus erythematosus–like illness.1 

The prescribing information for itraconazole contains cautions 
about heart failure, other cardiac effects, including life-threatening 
arrhythmias, and sudden death (especially when itraconazole is 
used concomitantly with certain cytochrome P450 inhibitors—see 
“Drug-Drug Interactions,” below). Hearing loss has been reported 
with the use of this medication, and hepatotoxicity rarely has been 
reported to occur as early as the first week of treatment.4 Moreover, 
in vitro drug resistance has been demonstrated with this and the 
other azole drug, fluconazole.4,7

In addition to in vitro drug resistance, fluconazole use has been 
associated with hepatotoxicity, significant skin diseases, and pro-
longation of the QT interval on electrocardiogram. Fluconazole 
also has been associated with congenital defects, and its use should 
be avoided during the first trimester of pregnancy.7

Drug-Drug Interactions
No drug interactions have been reported with the use of any of the top-
ical antifungal agents approved for the treatment of onychomycosis. 

A number of drug-drug interactions—many of which are theo-
retical—are listed for each of the systemic antifungal medications 
(Table 2). The prescribing information for each of these medica-
tions should be consulted before choosing an oral antifungal. A 
detailed description of the mechanisms by which these interactions 

may occur is beyond the scope of this article, so one or two illustra-
tive examples have been chosen for terbinafine, itraconazole, and 
fluconazole.

Terbinafine, which is metabolized by the cytochrome p450 
(CYP450) enzyme 2D6 (CYP2D6), may interact in particular with 
drugs that are also metabolized by CYP2D6.1 Although the class of 
beta-blockers is listed in the prescribing information, not all beta-
blockers may interact to the same degree. Metoprolol—the most 
commonly prescribed beta-blocking agent in the United States—is 
the most likely drug in this class to interact with terbinafine. Terbi-
nafine may inhibit the metabolism of metoprolol, resulting in ex-
cess systemic levels of metoprolol and a risk for bradycardia, low 
blood pressure, and, possibly, cardiogenic shock.8

Itraconazole is metabolized by the CYP3A4 enzyme, a charac-
teristic it shares with several other medications.4 One interaction of 
note is itraconazole’s inhibition of metabolism of statin drugs, par-
ticularly simvastatin and lovastatin; this action can result in rhab-
domyolysis. In addition, a potentially fatal interaction can occur 
when itraconazole is given concomitantly with opioids, particular-
ly methadone; the combination is associated with a high likelihood 
of a fatal arrhythmia.9

Fluconazole has been widely studied and demonstrated to be 
effective against onychomycosis, and, although it is not FDA 
approved for this indication, it is widely used for treating this 
infection. Potential interactions include antiarrhythmic drugs, an-
tipsychotics, and antihistamines7 (although the most problematic 
among these, terfenadine, is no longer marketed). 

However, not on the list derived from the fluconazole prescrib-
ing information is an interaction that has been demonstrated re-
cently with tofacitinib—a medication currently approved for 
rheumatoid arthritis, well studied and likely to be approved for 
psoriasis and psoriatic arthritis, and being used investigationally in 
alopecia areata. Fluconazole inhibits tofacitinib’s metabolism and, 

n TABLE 1. Systemic Antifungals: Efficacy in Phase III Pivotal Trials

Medication/Regimen Complete Cure Rates Comments

Terbinafine

250 mg/day x 12 weeks1

250 mg/day x 1 week/month2

 Repeated for 3 pulses

 Repeated for 4 pulses

38%

49%

54%

Pulsed dosing of terbinafine is not FDA approved.

Itraconazole

200 mg/day x 12 weeks3

400 mg/day x 1 week/month2

 Repeated for 3 pulses

 Repeated for 4 pulses

14%

23%

26%

Approved regimen for toenail onychomycosis, with/without 
fingernail involvement.

This regimen is not approved for either toenail or fingernail 
onychomycosis.

Fluconazole4

150 mg/week

300 mg/week

450 mg/week

37%

46%

48%

Fluconazole is not FDA approved for use in onychomycosis.
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