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Retrospective analysis of laboratory ®™
abnormalities in patients prescribed '
terbinafine for onychomycosis

To the Editor: Onychomycosis is a common nail
condition with worldwide prevalence of 3% to
10%."* Oral terbinafine is frequently prescribed
because of its efficacy and infrequent adverse
events.' Aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) baseline and interval
testing are recommended, without supporting
evidence.' Our objectives were to retrospectively
analyze the frequency and severity of abnormal
laboratory test results in adults without pre-existing
hepatic and hematologic conditions prescribed
terbinafine for onychomycosis.

Data from patients ages 19 years and older
diagnosed with onychomycosis and prescribed oral
terbinafine for 12 weeks, January 1, 2000, through
February 1, 2019, were extracted after institutional
review board approval. Patients with pre-existing
liver or hematologic diseases and those taking taking
oral ketoconazole, amphotericin, or itraconazole
were excluded. Demographics, baseline and interval
complete blood count (CBC), AST, and ALT
measurements were recorded and analyzed.

Inclusion criteria were met by 944 patients; overall
demographics are shown in the supplemental mate-
rial (Supplemental Table 1; available via Mendeley at
https://doi.org/10.17632/zd7gknwmdr.1). In total,
27 of 944 (2.9%) and 32 of 944 (3.4%) patients had
abnormal results on baseline liver function tests
(LFTs) and CBCs, respectively. In sum, 23 of 944
(24%) and 26 of 944 (2.8%) had abnormal
monitoring LFT and CBC results, respectively. In
all, 3 of 944 (0.3%) and 5 of 944 (0.5%) had abnormal
baseline and monitoring LFT, and CBC results,
respectively (Table I). Baseline LFT elevations
resolved in 24 of 27 patients, and 3 of 27 completed
treatment despite mildly elevated LFTs. Elevated
monitoring LFTs resolved in 17 of 23 patients after
therapy or after stopping terbinafine (4/23), and 2 of
23 discontinued medication and were lost to
follow-up (Table ID.

In this study, abnormal LFT and CBC results in
adults without pre-existing hepatic or hematologic
conditions who were prescribed 3 months of
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Table I. Numbers and percentages of patients with each abnormal laboratory test result with grading*

Tests Patients, n (%)

Baseline tests
LFT test results (n = 27)

Patients with only abnormal AST grade 1 2(7.4)
Patients with only abnormal AST grade 2 0 (0)
Patients with only abnormal ALT grade 1 5(18.5)
Patients with only abnormal ALT grade 2 0 (0)
Patients with abnormal AST and ALT grade 1 20 (74.1)
Patients with abnormal AST and ALT grade 2 0 (0)
CBC test results (n = 32)

Patients with only abnormal anemia grade 1 27 (84.3)
Patients with only abnormal anemia grade 2 2 (6.3)
Patients with only abnormal neutropenia grade 1 0 (0)
Patients with only abnormal neutropenia grade 2 0 (0)
Patients with only abnormal lymphopenia grade 1 2 (6.3)
Patients with only abnormal lymphopenia grade 2 0 (0)
Patients with abnormal anemia and neutropenia grade 1 0 (0)
Patients with abnormal anemia and neutropenia grade 2 0 (0)
Patients with abnormal anemia and lymphopenia grade 1 1(3.1)
Patients with abnormal anemia and lymphopenia grade 2 0 (0)
Patients with abnormal neutropenia and lymphopenia grade 1 0 (0)
Patients with abnormal neutropenia and lymphopenia grade 1 0 (0)
Patients with abnormal anemia, neutropenia, and lymphopenia grade 1 0 (0)
Patients with abnormal anemia, neutropenia, and lymphopenia grade 2 0 (0)

Monitoring tests
LFT test results (n = 23)

Patients with only abnormal AST grade 1 2 (8.7)
Patients with only abnormal AST grade 2 0 (0)
Patients with only abnormal ALT grade 1 5(21.7)
Patients with only abnormal ALT grade 2 0 (0)
Patients with abnormal AST and ALT grade 1 15 (65.2)
Patients with abnormal AST and ALT grade 2 1(4.4)
CBC test results (n = 26)

Patients with only abnormal anemia grade 1 13 (57.7)
Patients with only abnormal anemia grade 2 2(7.7)
Patients with only abnormal neutropenia grade 1 1(3.8)
Patients with only abnormal neutropenia grade 2 0 (0)
Patients with only abnormal lymphopenia grade 1 2(7.7)
Patients with only abnormal lymphopenia grade 2 1(3.8)
Patients with abnormal anemia and neutropenia grade 1 0 (0)
Patients with abnormal anemia and neutropenia grade 2 0 (0)
Patients with abnormal anemia and lymphopenia grade 1 2(7.7)
Patients with abnormal anemia and lymphopenia grade 2 0 (0)
Patients with abnormal neutropenia and lymphopenia grade 1 5(19.2)
Patients with abnormal neutropenia and lymphopenia grade 2 0 (0)
Patients with abnormal anemia, neutropenia, and lymphopenia grade 1 0 (0)
Patients with abnormal anemia, neutropenia, and lymphopenia grade 2 0 (0)

ALT, Alanine aminotransferase; AST, aspartate aminotransferase; CBC, complete blood count; LFT, liver function test.

*Baseline was defined as testing 90 days before to 7 days after starting terbinafine, and monitoring was defined as testing more than 7 days
after starting the medication to completion of the treatment course. Laboratory test result abnormalities were defined as being outside the
normal reference range and were assigned a grade based on the National Cancer Institute Common Terminology Criteria for Adverse Events.

terbinafine for onychomycosis were uncommon, had monitoring ALT elevations, 3.1% had AST
were mild, and resolved at completion of elevations, 7% had anemia, 2.1% had neutropenia,
treatment. Our findings are consistent with a and 3.2% had lymphopenia. Grade 2 or higher
retrospective  study of 4985 healthy patients changes were rare, with most cases resolving with

prescribed terbinafine for dermatophytosis; 3.5% medication discontinuation.”
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Table II. Outcomes of patients with abnormal testing results

Outcome

Patients, n (%)

Patients with baseline LFT abnormalities 27 (2.9)
Patients with baseline LFT abnormalities that resolved with monitoring tests 24 (2.5)
Patients with baseline LFT abnormalities who completed treatment despite continued abnormalities 3(0.3)
Patients with baseline CBC abnormalities 32 (3.4)
Patients with baseline CBC abnormalities that resolved on monitoring tests 27 (2.9)
Patients with baseline CBC abnormalities who completed treatment despite continued abnormalities 5(0.5)
Patients with monitoring LFT abnormalities 23 (2.4)
Patients with monitoring LFT abnormalities that resolved after completion of therapy 17 (1.8)
Patients with monitoring LFT abnormalities that resolved upon premature discontinuation of therapy 4 (0.4)
Patients with monitoring LFT abnormalities who were lost to follow-up 2 (0.2)
Patients with monitoring CBC abnormalities 26 (2.8)
Patients with monitoring CBC abnormalities that resolved after completion of therapy 23 (2.4)
Patients with monitoring CBC abnormalities that resolved upon premature discontinuation of therapy 3(0.3)

CBC, Complete blood count; LFT, liver function test.

In our study, patients with laboratory test result
abnormalities were, on average, 14.8 years older and
about 3 times more likely to be 65 years and older
(86.1%) compared to the overall study population
(28.6%). Of patients with LFT elevations, 92.6%
and 91.3% had either AST and ALT or ALT elevations
alone, at baseline and monitoring, respectively. ALT
elevations are more likely to be detected than AST
elevations because of differential half-lives: 36 and
18 hours, respectively.*

Therefore, testing for baseline and monitoring
ALTs alone would capture the majority of elevated
transaminases, thereby reducing costs.”

Limitations include the fact that this was a
single-center study with only adults, mostly
white/non-Hispanic, and it excluded patients with
pre-existing conditions.

In sum, laboratory test result abnormalities in
healthy adults prescribed terbinafine for onychomy-
cosis are uncommon, mild, and more likely to occur
in older adults. Mild baseline laboratory test result
abnormalities (grade 1) are not necessarily contrain-
dications for prescribing terbinafine, but these
patients would benefit from interval laboratory
monitoring. Baseline and interval laboratory moni-
toring is not recommended for adults without pre-
existing hematologic and hepatic abnormalities
younger than 65 years who are prescribed terbinafine
for onychomycosis. Older patients would benefit
from monitoring because of the higher rate of
laboratory test resultabnormalities in this population.
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Feasibility and implementation of ®)
portable confocal microscopy for
point-of-care diagnosis of cutaneous

lesions in a low-resource setting

To the Editor: In resource-limited settings, portable
diagnostic devices could potentially reduce the delay
in obtaining histopathologic diagnoses.' Reflectance
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