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Onychomycosis is the most prevalent nail condition 
worldwide and has a significant impact on quality 
of life.1 There were 10 million physician visits for 

nail fungal infections in the National Ambulatory Medical 
Care Survey from 2007 to 2016, which was more than 
double the number of all other nail diagnoses combined.2 
Therefore, it is important for dermatologists to be familiar 
with the most current data on diagnosis and treatment of 
this extremely common nail disease as well as antifungal 
medication safety. 

Onychomycosis Diagnosis
Diagnosis of onychomycosis using clinical examination 
alone has poor sensitivity and specificity and may lead 
to progression of disease and unwanted side effects from 
inappropriate therapy.3,4 Dermoscopy is a useful adjunct but 
diagnostically is still inferior compared to mycologic testing.5 
Classical methods of diagnosis include potassium hydroxide 
staining with microscopy, fungal culture, and histopathol-
ogy. Polymerase chain reaction is a newer technique with 
wide accessibility and excellent sensitivity and specificity.6 
Although these techniques have excellent diagnostic accu-
racy both alone and in combination, the ideal test would have 
100% sensitivity and specificity and would not require nail 
sampling. Artificial intelligence recently has been studied for 
the diagnosis of onychomycosis. In a prospective study of  
90 patients with onychodystrophy who had photographs 
of the nails taken by nonphysicians, deep neural networks 
showed comparable sensitivity (70.2% vs 73.0%) and speci-
ficity (72.7% vs 49.7%) for diagnosis of onychomycosis vs 
clinical examination by dermatologists with a mean of  
5.6 years of experience.7 Therefore, artificial intelligence may 
be considered as a supplement to clinical examination for 
dermatology residents and junior attending dermatologists 
and may be superior to clinical examination by nonderma-
tologists, but mycologic confirmation is still necessary before 
initiating onychomycosis treatment. 

Treatment of Onychomycosis
There are 3 topical therapies (ciclopirox lacquer 8%, efina-
conazole solution 10%, and tavaborole solution 5%) and  
3 oral therapies (terbinafine, itraconazole, and griseofulvin) 
that are approved by the US Food and Drug Administration 
for onychomycosis therapy. Griseofulvin rarely is used due 
to the availability of more efficacious treatment options. 
Fluconazole is an off-label treatment that often is used in 
the United States.8 

There are new data on the efficacy and safety of topical 
onychomycosis treatments in children. A phase 4 open‐label 
study of efinaconazole solution 10% applied once daily for 
48 weeks was performed in children aged 6 to 16 years 
with distal lateral subungual onychomycosis (N=62).9,10 The 
medication was both well tolerated and safe in children. The 
only treatment-related adverse event was onychocryptosis, 
which was reported by 2 patients. At week 52, mycologic 
cure was 65% and complete cure was 40% (N=50). In 
a pharmacokinetic assessment performed in a subset of  
17 patients aged 12 to 16 years, efinaconazole was measured 
at very low levels in plasma.9

A phase 4 open-label study also was performed to 
evaluate the safety, pharmacokinetics, and efficacy of tava-
borole for treatment of distal lateral subungual onychomy-
cosis in children aged 6 years to under 17 years (N=55).11 
Tavaborole solution 5% was applied once daily for 48 weeks; 
at week 52, mycologic and complete cures were 36.2% and 
8.5%, respectively (N=47). Systemic exposure was low 
(Cmax=5.9 ng/mL [day 29]) in a subset of patients aged  
12 years to under 17 years (N=37), and the medication  
demonstrated good safety and tolerability.11

Fosravuconazole was approved for treatment of ony-
chomycosis in Japan in 2018. In a randomized, double-
blind, phase 3 trial of oral fosravuconazole 100 mg once 
daily (n=101) vs placebo (n=52) for 12 weeks in patients 
with onychomycosis (mean age, 58.4 years), the com-
plete cure rate at 48 weeks was 59.4%.12 In a small trial of  
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37 elderly patients (mean age, 78.1 years), complete cure 
rates were 5.0% in patients with a nail plate thickness of  
3 mm or greater and 58.8% in those with a thickness less 
than 3 mm, and there were no severe adverse events.13 In 
addition to excellent efficacy and proven safety in elderly 
adults, the main advantage of fosravuconazole is less-
potent inhibition of cytochrome P450 3A compared to other  
triazole antifungals, with no contraindicated drugs listed.

Safety of Antifungals
There are new data describing the safety of oral terbin-
afine in pregnant women and immunosuppressed patients.  
In a nationwide cohort study conducted in Denmark 
(1,650,649 pregnancies [942 oral terbinafine exposed,  
9420 unexposed matched cohorts]), there was no asso-
ciation between oral or topical terbinafine exposure during 
pregnancy and risk of preterm birth, small-for-gestational-
age birth weight, low birth weight, or stillbirth.14 In a small 
study of 13 kidney transplant recipients taking oral tacroli-
mus, cyclosporine, or everolimus who were treated with oral 
terbinafine, there were no severe drug interactions and no 
clinical consequences in renal grafts.15

There also is new information on laboratory abnor-
malities in adults, children, and patients with comorbidities 
who are taking oral terbinafine. In a retrospective study of  
944 adult patients without pre-existing hepatic or hema-
tologic conditions who were prescribed 3 months of oral 
terbinafine for onychomycosis, abnormal monitoring 
liver function tests (LFTs) and complete blood cell counts 
(CBCs) were uncommon (2.4% and 2.8%, respectively) and 
mild and resolved after treatment completion. In addition, 
patients with laboratory abnormalities were an average of 
14.8 years older and approximately 3-times more likely to 
be 65 years or older compared to the overall study popula-
tion.16 There were similar findings in a retrospective study 
of 134 children 18 years or younger who were prescribed 
oral terbinafine for superficial fungal infections. Abnormal 
monitoring LFTs and CBCs were uncommon (1.7% and 
4.4%, respectively) and mild, resolving after after treatment 
completion.17 Finally, in a study of 255 patients with a pre-
existing liver or hematologic condition who were prescribed 
oral terbinafine for onychomycosis, worsening of LFT or 
CBC values were rare, and all resolved after treatment 
completion or medication discontinuation.18

Final Thoughts
Mycologic confirmation is still necessary before treatment 
despite encouraging data on use of artificial intelligence for 
diagnosis of onychomycosis. Efinaconazole solution 10% 
and tavaborole solution 5% have shown good safety, toler-
ability, and efficacy in children with onychomycosis. Recent 
data suggest the safety of oral terbinafine in pregnant 
women and kidney transplant recipients, but these findings 
must be corroborated before its use in these populations. 
Fosravuconazole is a promising systemic treatment for 
onychomycosis with no drug-drug interactions reported 
to date. While baseline laboratory testing is recommended 

before prescribing terbinafine, interval laboratory monitor-
ing may not be necessary in healthy adults.19 Prospective 
studies are necessary to corroborate these findings before 
formal recommendations can be made for prescribing  
terbinafine in the special populations discussed above, 
including children, and for interval laboratory monitoring.
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