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Abstract
Onychomycosis is the most common nail condition seen in 
clinical practice, with significant impact on quality of life. 
Clinical examination alone is insufficient for accurate diag-
nosis, but mycological confirmation can be challenging dur-
ing the COVID-19 pandemic. In this letter, a multidisciplinary 
panel of dermatologists, a podiatrist, dermatopathologists, 
and a mycologist, discuss considerations for mycological 
sampling during the pandemic. © 2021 The Author(s).

Published by S. Karger AG, Basel

Onychomycosis represents 50% of nail disorders seen 
in clinical practice, causing physical, social-emotional, 
and aesthetic consequences [1, 2]. Diagnosis relies on a 
thorough history and physical examination, aided by 
onychoscopy, and followed by mycological corrobora-
tion [3]. Confirmatory testing is necessary prior to ini-
tiating treatment to avoid incorrect diagnoses, treat-
ment failures, drug-drug interactions, and adverse 
events; it is also cost-effective [4]. Until recently, in-per-
son office visits were the norm for patients with nail 
problems. However, during the COVID-19 pandemic, 
telemedicine has been increasingly utilized to diagnosis 
and treat nail disorders [5], with patients requesting 
therapy without diagnosis confirmation. In this letter, a 
multidisciplinary panel of dermatologists, a podiatrist, 
dermatopathologists, and a mycologist, discuss consid-
erations for mycological sampling during these unprec-
edented times.

For patients with clinical examination suggestive of 
onychomycosis, in-office physician sampling, patient-
initiated nail specimens, or temporarily deferring diag-
nosis and treatment could be considered during the CO-
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VID-19 pandemic. Diagnostic options include potassi-
um hydroxide with direct microscopy, fungal culture, 
and/or polymerase chain reaction (PCR) on subungual 
debris, or histopathology on nail plate clippings [2]. The 
ideal test ascertains identity and viability of the infecting 
organism, is inexpensive, rapid, and highly sensitive and 
specific. Direct examination has the highest sensitivity 
[6], is the least expensive technique ($6–$11) [7], and is 
the preferred screening method by this panel (Fig. 1). 
PCR and/or fungal culture can subsequently be used for 
fungal identification. If direct examination is positive 
and culture is negative, the culture could be repeated 
with different media. In cases with negative potassium 
hydroxide, where there is high clinical suspicion of ony-
chomycosis, direct examination may be repeated or 
PCR or histopathology may be performed to increase 
sensitivity. Using direct examination, histopathology 
and fungal culture in combination have the highest pos-
itivity rate [6]. In-office onychoscopy is also inexpensive 
and helpful in distinguishing onychomycosis from oth-
er nail disorders in areas where mycology is not acces-
sible [8].

We discourage patient-initiated sampling for diagno-
sis of onychomycosis. Mycological sampling requires 
specific knowledge of the pathogenesis of onychomycosis 
and specialized technical skills, which are refined during 
dermatology or podiatry residency. The specimen must 
be taken from the relevant part of the nail which differs 

for distal-lateral and proximal-subungual onychomyco-
sis (Fig. 2, 3). For all types of testing with the exception of 
histopathology, the nail must be thoroughly cleaned to 
avoid contaminants (bacterial and/or nondermatophyte 
molds). In addition, a dual-action or heavy-duty nipper 
is necessary to obtain an adequately sized sample (>5 × 2 
mm), as standard nail clippers are inferior [9, 10]. A #1 
curette is preferred for obtaining subungual debris; slow 
careful technique and practice ensure painless sampling 
(Fig. 4; online suppl. Video 1; for all online suppl. mate-
rial, see www.karger.com/doi/10.1159/000520628). In a 
study of 30 patients with nail findings suspicious for ony-
chomycosis, samples were obtained from the nail plate, 
nail bed, and subungual debris by experienced podia-
trists. Fungal cultures from subungual debris were >3 
times more likely to be positive for dermatophytes than 
those from nail plate clippings [11]. In addition, there was 
higher concordance between office and central labora-
tory fungal cultures obtained by dermatologists and po-
diatrists compared to primary-care physicians, indicating 
that proper sampling technique translates into more ac-
curate mycological testing [12]. Therefore, patient-ob-
tained nail samples are likely to yield a high percentage of 
false-negative results with incorrect diagnoses and in-
creasing diagnostic costs.

Therefore, we recommend that patients with suspect-
ed onychomycosis either schedule an in-person visit with 
a board-certified dermatologist or podiatrist, considering 

Fig. 1. KOH staining on subungual debris. The long septate hyphae 
are dermatophytes, which are the most common fungi causing on-
ychomycosis. Magnification ×400. KOH, potassium hydroxide.

Fig. 2. Right great and 2nd toenails before nail plate clipping.
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COVID-19 prevalence and patient risk factors, or defer 
diagnosis and treatment until an in-office visit is practi-
cal. Since the vast majority of onychomycosis cases are 
not life-threatening, and even with appropriate treatment 
clinical cure is limited by the slow physiologic nail plate 
growth rate, deferring treatment is a reasonable option. If 
there is accompanying interweb or plantar scale, empiric 
treatment of the skin with a low-cost topical antifungal 
could be considered.

Mycological confirmation of onychomycosis is neces-
sary and cost-effective; these principles remain true even 
during the COVID-19 pandemic. We recommend 
against patient-initiated sampling. Physician expertise 
and training are required for proper mycological nail 
sampling, involving removal of maximum fungal load, 
which is part of the treatment. In regions of high CO-
VID-19 prevalence or in patients at high risk for severe 
infection by the virus, diagnosis and treatment of ony-
chomycosis should be postponed until nail sampling is 
safe and practical.
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Fig. 3. Patient from Figure 2, after nail plate 
clipping showing sampling of relevant area 
and removal of fungal load.
Fig. 4. Mycological nail sampling. After 
cleaning the nail with soap and water and 
alcohol, the nail plate is clipped with a dou-
ble-action nail nipper. A #1 curette is used 
to slowly and carefully scrape the subun-
gual debris for analysis by KOH with direct 
microscopy, fungal culture, and/or PCR. 
Use of a black background provides con-
trast to ensure sufficient sample is collected 
(see also online suppl. Video 1). KOH, po-
tassium hydroxide; PCR, polymerase chain 
reaction.
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