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INTRODUCTION

Treatment-resistant dermatophytosis caused by
Trichophyton rubrum has emerged as a global public
health threat, particularly in endemic areas like India.
However, few, if any such cases, have been reported
in the United States. We report a representative case
and discuss our experience treating several patients
with extensive T rubrum tinea corporis that persisted
despite prolonged treatment with systemic and topical
agents, including oral terbinafine. We have witnessed
an increasing number of treatment-resistant cases in
our clinic over the last 5 years, but to our knowledge,
there are no reported cases in the United States.

CASE REPORT

A 45-year-old man with a history of portal vein
thrombosis on apixaban anticoagulation and he-
reditary spherocytosis after splenectomy presented
to our clinic for evaluation and management of a
persistent fungal infection. The patient’s symptoms
started approximately 20 years before his presenta-
tion, at which time he reported disease that was
initially limited to his toenails but progressed to
involve his feet, thighs, groin, and buttocks. The
patient had seen several dermatologists before
his presentation and tried multiple therapies that
failed, including transient or minimal improvement
following oral terbinafine, topical naftifine, and
topical steroids (last used several years prior).
Given his recalcitrant dermatophytosis, the patient
was referred to an immunologist and had an
extensive immunodeficiency workup, which was

Abbreviation used:

MIC: Minimum inhibitory concentration

unremarkable with the exception of low IgM
antibody levels.

On initial examination in our clinic, the patient
had onychomycosis of all toenails and diffuse,
annular erythematous plaques with peripheral scale
on his abdomen, lower back, and thighs. A potas-
sium hydroxide test from a skin scraping found
septate hyphae, and he was prescribed a 3-month
course of terbinafine, 250 mg, and ciclopirox cream
twice daily for tinea corporis and onychomycosis.
Skin scrapings and toenail samples were collected
and sent for culture and broth microdilution anti-
fungal susceptibility testing as recommended by the
Clinical and Laboratory Standards Institute, which
showed T rubrum that was resistant to terbinafine
(minimum inhibitory concentration [MIC] > 0.5 ug/
mL) and sensitive to fluconazole (MIC < 0.03 ug/
mL)." At the patient’s 3-month follow-up, he noted
minimal improvement of his nail and skin disease
after his course of terbinafine, and his examination
findings were largely unchanged from those of his
initial visit. We deferred starting itraconazole or
fluconazole at this time given its contraindication
(CYP3A4 inhibition) with apixaban and instead
initiated griseofulvin ultramicrosized, 500 mg twice
daily, with a plan for 1-month follow-up pending
evaluation by his hematologist for alternative
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Fig 1. Persistent dermatophytosis of right thigh (A) and right dorsal hand and forearm (B).

anticoagulation regimens. Upon completing 1 month
of griseofulvin, the patient endorsed mild improve-
ment, and his examination found limited clearance
of the plaques on his flanks and buttocks. The
patient was switched from apixaban to an alternative
agent by his hematologist, and the decision was
made to start treatment with itraconazole, 200 mg
daily for 3 months.

DISCUSSION

Superficial dermatophytoses are among the most
common conditions prompting patients to seek
dermatologic evaluation. The dermatophyte, T
rubrum, is the most frequent cause of onychomy-
cosis and cutaneous infection in the United States.
Despite its prevalence, microbiologically proven
drug resistance is rare and most patients improve
with oral terbinafine. However, we have recently
seen numerous cases of extensive tinea corporis
from T rubrum that was initially resistant to terbina-
fine or recurred rapidly after a brief interval improve-
ment. Although uncommon, these cases have been
increasing in frequency, and we have seen several
patients in our clinic with widespread cutaneous
disease that persisted despite prolonged treatment
with oral terbinafine or second-line systemic thera-
pies (oral fluconazole or itraconazole). Treatment-
resistant dermatophytosis has emerged as a public
health threat in endemic areas like India.”®
However, to the best of our knowledge, there have
been no such cases of treatment-resistant dermato-
phytosis reported in the United States.

We have treated several cases of extensive and
resistant 7" rubrum tinea corporis in otherwise
healthy patients with no risk factors predisposing
them to recurrent fungal infections including recent
steroid use. Several patients did report a remote
history of onychomycosis although most had no
active nail involvement upon their initial presenta-
tion. A subset of patients initially responded to oral
terbinafine and reported clearance within 2 weeks,

although all noted recurrent and persistent lesions
shortly after discontinuing treatment. Several pa-
tients, however, had no initial improvement with
progressive disease while on therapy (Fig 1, A and
B). Cultures from skin scrapings, in several cases,
surprisingly resulted within a few days and showed T’
rubrum. Despite absence of clinical improvement,
only some patients demonstrated terbinafine resis-
tance on broth microdilution antifungal susceptibil-
ity testing (MIC > 0.5 pg/mL). Further workup
including biopsies were unrevealing for inflamma-
tory or alternative etiologies. Patients were switched
to oral fluconazole or itraconazole in combination
with topical agents. Most patients had partial
improvement, although several had no clinical
response despite continuous treatment on this alter-
native regimen.

Clinical resistance to standard antifungal therapies
has been a concern, particularly in areas like India,
which has observed an epidemic of terbinafine-
resistant superficial mycoses caused by T rubrum
and increasingly, Trichophyton mentagrophytes.”
This alarming trend has been attributed in part to
the widespread availability and rampant use of over-
the-counter, potent topical steroids often containing
multiple antifungals and antibacterial agents, which
results in a dysregulated immune response more
susceptible to persistent dermatophyte infections.”
Although terbinafine-resistant strains of 7" rubrum
secondary to genetic mutations in squalene epox-
idase have been reported in the literature, microbi-
ologically proven resistance has been uncommon in
our experience, and most patients with persistent
disease showed T rubrum that was sensitive to
terbinafine on susceptibility testing. Indeed, studies
in India have similarly found low incidence of
in vitro terbinafine resistance in chronic T rubrum
dermatophytosis‘;’(’ There are undoubtedly myriad
host, pathogen, and environmental factors that
contribute to the emergence of treatment resistance,
and although the Indian epidemic provides some
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insight into this growing trend, additional research is
needed to elucidate the mechanisms leading to
clinical resistance in the United States and to develop
effective treatments.”® We, therefore, report our
experience with treatment-resistant dermatophytosis
occurring in the United States with the aim of
increasing domestic recognition of a developing
global public health threat.
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