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We present a case of deep dermatomycosis caused by Trichophyton rubrum that developed after administration of
SARS-CoV-2 BNT162b2 vaccination.
A 75-year-old man was vaccinated with SARS-CoV-2 on day 0 and day 23. From day 25, pustules began to

A skin biopsy was performed. Tissue culture revealed the presence of Trichophyton rubrum.
The patient was treated with topical luliconazole and 100 mg/day oral fosravuconazole for 84 days, after
which the symptoms resolved.

1. Introduction

Tinea, more commonly known as ringworm, is one of the most
prevalent dermatological diseases and is caused by Trichophyton rubrum
[1]. Topical medications are typically sufficient for the treatment of
Tinea [2]; however, because T. rubrum can form subcutaneous abscesses
in immunosuppressed patients, oral antifungal medications may be
indicated [3].

Psoriasis is considered an inflammatory disease with autoimmune
involvement. In addition to topical agents, immunosuppressive drugs
and biologics are used for treatment [4]. Systemic therapy for psoriasis
is associated with increased susceptibility to infection [5]. Therefore,
vaccines are thought to play an important role in controlling infection in
individuals with psoriasis [6].

Although vaccination against coronaviruses in patients with psoria-
sis is safe, new onset or exacerbation of psoriasis after vaccination has
been reported [7-9]. To the best of our knowledge, the exacerbation of
tinea following coronavirus vaccination has not previously been
reported.

Here, we report a patient with psoriasis who developed T. rubrum-
caused deep dermatomycosis after SARS-CoV-2 vaccination with
BNT162b2.

2. Case presentation

A 75-year-old Japanese man received a SARS-CoV-2 vaccination
with BNT162b2 on day 0 and day 23.

His medical history included diabetes mellitus and psoriasis vulgaris.
He was taking metformin hydrochloride, sitagliptin phosphate hydrate,
apremilast, calcipotriol hydrate, and betamethasone dipropionate oint-
ment topically. He has been taking sitagliptin for about 10 years.

Pustules began to appear on day 25, mainly on the lumbar region.
The patient was referred to our hospital on day 86 because of the lack of
improvement in his condition.

Erythema with pustules was scattered mainly on the lumbar region
and thighs (Fig. 1).

Blood tests at the first visit showed C-reactive protein levels of 0.16
mg/dL (normal range: O mg/dL-0.3mg/dL), an erythrocyte
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Fig. 1. Clinical image of the back at initial examination.

sedimentation rate of 14 mm (normal range: 2 mm-10 mm), white blood
cell count of 9900/pL (normal range: 3300/pL-8600/uL), and p-D
glucan of 23.7 pg/mL (normal range: 0 pg/mL-20 pg/mL). Skin biopsy
was performed from the pustular area to differentiate pustular psoriasis
and fungal infection. Aspergillus and Cryptococcus antigens were nega-
tive. KOH preparations were positive.

Pathologically, the epidermis showed hyperkeratosis and some
complex keratinization. Inflammatory cell infiltrates consisting of lym-
phocytes, plasma cells, and neutrophils were prominent in the epidermis
and directly under the epidermis into the subcutaneous tissue (Fig. 2).

Grocott staining and the Periodic acid-Schiff stain showed numerous
filamentous fungi mainly in the stratum corneum but also subcutane-
ously (Fig. 3 and Fig. 4). Tissue culture revealed the presence of
T. rubrum (MALDI-TOF/MS).

Based on the above tests, the patient was diagnosed with deep-seated
dermatomycosis caused by T. rubrum. The patient was treated with
topical luliconazole and 100 mg/day oral fosravuconazole for 84 days,
after which the symptoms resolved, and f-D glucan became negative.
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3. Discussion

The present report described a case of deep dermatomycosis caused
by T. rubrum, which was thought to have worsened after SARS-CoV-2
vaccination with BNT162b2.

Because T. rubrum infection has as a pustular psoriasis-like clinical
appearance with the use of IL17 inhibitor and immunosuppressive
drugs, it is important to differentiate pustular psoriasis from T. rubrum
infection [10-12]. The clinical symptoms in this case also resembled
those of pustular psoriasis, which is consistent with previous reports.

On the other hand, this case differed from previous reports in that the
patient had diabetes mellitus but was not immunosuppressed. Diabetes
mellitus is known to be associated with dermatophyte mycosis.
Although it cannot be denied that the patient was susceptible to severe
disease due to diabetes, it is difficult to think that it triggered the severe
disease. It is also known that diabetes medication also has an effect on
vaginal candida, but in this case, the diabetes medication had not been
changed for more than 10 years, so it is difficult to believe that it was the
trigger for this severe disease [13].

It is known that vaccination against coronaviruses sometimes results
in elevation of various cytokines [7]. We hypothesized that the coro-
navirus vaccine increased serum IL-6, which in turn increased serum
ferritin levels, thereby creating an environment conducive to the
development of fungal infections.

Fosravuconazole is a drug that has recently come into use in Japan as
a treatment for onychomycosis [14]. The efficacy of fosravuconazole for
the treatment of onychomycosis as well as other sites has been reported
in recent years, but to our knowledge, this is the first report of its efficacy
against deep-seated dermatomycosis [15].

Also, to the best of our knowledge, this is the first report of the
occurrence of deep-seated dermatomycosis after SARS-CoV-2
vaccination.

In this case, we were able to appropriately diagnose and treat a deep
dermatomycosis requiring differentiation in a situation where SARS-
CoV-2 vaccination with BNT162b2 was reported to exacerbate psoria-
sis [9-12]. Therefore, physicians should consider the occurrence of deep
dermatomycosis after SARS-CoV-2 vaccination with BNT162b2.
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Fig. 2. Skin biopsy. Hyperkeratosis was observed in the epidermis, and complex keratinization was observed in some areas. Inflammatory cell infiltration consisting
of lymphocytes, plasma cells, and neutrophils was conspicuous in the epidermis and directly under the epidermis into the subcutaneous tissue. (a) Hematoxylin-eosin
staining ( x 40), (b) Hematoxylin-eosin staining ( x 200), (c¢) Hematoxylin-eosin staining ( x 400).

Fig. 3. Skin biopsy. Many filamentous fungi were observed subcutaneously and in the stratum corneum. (a) Grocott staining ( x 40), (b) Grocott staining ( x 200),
(c) Grocott staining ( x 400).
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Fig. 4. Skin biopsy. Many filamentous fungi were observed mainly in the stratum corneum but also subcutaneously. (a) Periodic acid-Schiff stain ( x 40), (b) Periodic
acid-Schiff stain ( x 200), (¢) Periodic acid-Schiff stain ( x 400).
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