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Abstract
Background: Solid organ transplant recipients are at an increased risk for infections
because of long-term immunosuppression to prevent graft rejection. Fungal infections
with dermatophytes are a common cause of cutaneous infections seen in organ
transplant recipients and cutaneous dermatophyte infections may progress to Majocchi’s
granuloma. Itraconazole is an anti-fungal compound used for the treatment of infections
of the skin, nails and mucous membranes.

Main observation: We report on a heart transplant recipient who developed widespread
Trichophyton rubrum infection presenting as Majocchi’s granuloma. Itraconazole
treatment was complicated by drug interactions. Trichophyton rubrum infection
progressed, while itraconazole treatment was varied in dose and delivery form.

Conclusion: In patients with Trichophyton rubrum infections, refractory to itraconazole
treatment, altered drug absorption or drug interactions has to be considered. Careful
monitoring and adjustment of itraconazole is of vital importance. (J Dermatol Case
Rep. 2012; 6(3): 70-72)

Trichophyton rubrum-induced Majocchi’s Granuloma in a heart

transplant recipient. A therapeutic challenge.

Urs C. Steiner, Ralph M. Trüeb, Karin Schad, Jivko Kamarashev, Simon Koch, Lars E. French,

Günther F.L. Hofbauer

Department of Dermatology, University Hospital, Zürich, Switzerland.

Introduction
Solid organ transplant recipients (OTRs) are exposed to

severe infections because of immunosuppressive drug re-
gimens to prevent graft rejection. Fungal infections with der-
matophytes are common seen in OTRs.1

Due to impaired cell-mediated immunity, cutaneous fun-
gal infection may penetrate deep into the skin and induce a
pronounced inflammatory reaction resulting in granuloma-
tous skin disease, or in systemic spread.

Case report
A 49-year-old male underwent heart transplantation two

years ago because of cardiomyopathy. Immunosuppression
consisted of Prednisone, Azathioprine and Tacrolimus. The
patient was referred to the department of dermatology with
newly diagnosed papulonodular lesions of the dorsal aspects
of both feet (Fig. 1).

Clinical examination, histology and mycology of the lesional
biopsy revealed a Trichophytum rubrum induced Majocchi’s
granuloma (Fig. 2).
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Figure 1

The back of both feet with brownish-red plaques with an infil-

trated peripheral rim and peripheral scaling. In the central

parts of these plaques, atrophic wrinkling of the epidermis

becomes apparent. On the dorsal aspects of certain toes,

dark red to brown nodules with or without erosions are seen.

Nails are dystrophic and onycholytic.



and then to the peroral solution with higher bioavailability.
Within 10 days, a clinical improvement was seen, but Ta-
crolimus plasma levels rose from 5.9 ug/l to 21.8 ug/l, en-
hancing immunosuppression. Dose reduction reestablished
the therapeutic range (8.7 ug/l).

At the same time the patient became septic due to Sta-
phylococcus aureus. Treatment with Floxacillin and Rifam-
picin was initiated affecting antifungal and immunosuppres-
sive therapy, keeping itraconazole plasma levels below 100
ng/ml and reducing plasma levels of Tacrolimus < 2.5 ug/l.

Discussion
The common clinical presentation of cutaneous fungal in-

fection is tinea corporis with superficial dermal inflamma-
tion. Deep skin- penetration of fungal agents may induce
an inflammatory granulomatous skin reaction first descri-
bed by Majocchi.2 From two forms distinguished, the deep
subcutaneous form is seen in immunosuppressed individu-
als. Trichophyton rubrum is commonly associated with Ma-
jocchi’s granuloma.3 Diagnosis is confirmed by skin histo-
logy with PAS staining and tissue culture. Systemical treat-
ment is mandatory. The preferred drug is itraconazole be-
cause it accumulates in skin appendages.4

In the described patient clinical symptoms were refracto-
ry to itraconazole for several reasons: Initially the dose of
itraconazole was too low and absorption was diminished as
itraconazole needs a low gastric pH and a high-fat meal for
optimal absorption.5 Our patient was intermittently on pro-
ton-pump inhibitors and was unable to follow dietary re-
commendations.

As itraconazole inhibits CYP3A4, plasma levels of Tacrolimus
rose, enhancing immunosuppression and susceptibility for
infections.

In sepsis, treatment with Rifampicin, a strong inducer of
CYP3A4, kept itraconazole plasma concentrations below
100 ng/ml in spite of rising the dose and induced a decre-
ase of Tacrolimus plasma levels.

Conclusion
In severely ill patients on multiple drug regimens, care-

ful monitoring and adjustment of prescribed drugs is of vi-
tal importance because of drug interactions and different
absorption and bioavaiability depending on the application form.

No definitive correlation exists between itraconazole se-
rum levels and efficacy or toxicity.5 Determination of itra-
conazole serum levels may provide more information of the
threshold level for successful therapy.
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Figure 2

Pseudoepitheliomatous hyperplasia of the epidermis and

extensive, poorly formed granulomas (A).

Lymphohistiocytic cells with focal collections of neutrophils (B).

The PAS stain reveals an abundance of strikingly pleomor-

phic segmented hyphae and arthrospores (C).
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