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Cutaneous fungal infections in solid-organ transplant
patients present in a variety of nonspecific ways, requir-
ing a high index of suspicion to diagnose correctly. In the
present series of four transplant recipients, subsequent
primary cutaneous fungal infections presented as pap-
ules, plaques, ulcers and subcutaneous nodules. Trans-
plantations included one cardiac, two renal and one re-
nal–pancreatic transplant. Fungal infections were
limited to the skin; there was no evidence of dissemi-
nated disease in any case. The pathogens isolated were
Scedosporium apiospermum (Pseudallescheria boydii),
Alternaria species, Aspergillus fumigatus, and a
coelomycete in the Coniothyrium-Microsphaeropsis

complex of dark molds. Individuals were successfully
treated with surgical debridement, antifungal agents,
and reduction of immunosuppressive therapy. All pa-
tients and allografts survived. Accurate diagnosis, ag-
gressive surgery and appropriate antifungal therapy,
combined with close outpatient follow-up, optimize the
likelihood of a cure in a transplant population.
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Introduction

The increase in solid-organ transplantation, and in patient and
graft survival, in recent years has been accompanied by
growing reports of unusual infections. Opportunistic fungal
infections are being seen more frequently and may pose sig-
nificant diagnostic and therapeutic challenges (1,2). Cu-
taneous fungal infections are no exception. Skin manifes-
tations are nonspecific and the extent of disease (localized
primary cutaneous vs. disseminated systemic disease) is
often unclear. The pathogens involved, moreover, are increas-
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ingly atypical (3–11). Treatment issues, such as the choice of
antifungal agent, duration of therapy and role of surgery, are
often controversial and can be complicated by the patient’s
immunosuppressive therapy and graft function.

We report four cases of primary cutaneous fungal infections
in solid-organ transplant recipients at our institution. These
infections were treated with surgical debridement in three
cases and antifungal therapy, adjustment of immunosuppres-
sive regimens and close follow-up in all four. The organisms
involved were Alternaria species, Scedosporium apiosper-

mum (Pseudallesheria boydii), Aspergillus fumigatus, and a
coelomycete in the Coniothyrium-Microsphaeropsis com-
plex. The patients included one cardiac, two renal and one
kidney–pancreas transplant recipient. The cases serve to il-
lustrate the complexities of diagnosing and treating these in-
fections in a transplant population.

Materials and Methods

The charts of four solid-organ transplant recipients diagnosed with primary
cutaneous fungal infections were reviewed. Diagnosis was made by a
combination of clinical history, tissue histopathology and culture, and the
absence of disseminated fungal disease. Disseminated infection was ex-
cluded on the basis of clinical picture, laboratory data and radiographic
imaging. Primary physicians were contacted for follow-up information.

Case Reports

Case 1

A 60-year-old man from St. Croix, US Virgin Islands received
a living-unrelated-donor kidney transplant for renal failure due
to hypertension in June 1996. His immunosuppressive regi-
men consisted of prednisone, mycophenolate mofetil and
tacrolimus. He returned to St. Croix but was readmitted in
February 1997, with a 4¿2cm ulcerating mass on the medial
aspect of his left foot that had begun as a small callous
5months previously. He denied any trauma but mentioned
frequently walking barefoot on his property. He denied any
constitutional symptoms. In St. Croix, he had received a
course of oral antibiotics and medicated soak pads without
improvement. At our institution, the lesion on the left foot
and another lesion on the right tibial surface (Figure 1) were
surgically debrided. Histopathology revealed branching, sep-
tate hyphae limited to the upper and middle dermis (Figure
2). Tissue cultures grew Scedosporium apiospermum.
Radiographs of the left foot showed no bone or joint involve-
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Figure1: Cutaneous lesion on right tibial surface (case 1).

Figure2: Gomori methenamine silver stain of branching sep-
tate hyphae of Scedosporium apiospermum (P. boydii) (case
1); original magnification¿400.

ment. The patient underwent multiple further debridements,
had his steroid dosage reduced, and was started on itracona-
zole. The plan had been to treat the patient medically for an
extended period of time but he stopped taking itraconazole
after 2months.
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Figure3: Gomori methenamine silver stain of Alternaria in
granulomatous tissue (case 2), original magnification¿200.

The patient returned to our institution in May 2001, again
complaining of a swollen, non-tender, non-ulcerative mass
on the dorsal surface of his left foot that been slowly pro-
gressing over the previous 5months. The mass developed on
the incision site of the previous resection done 4years prior
and measured 5¿5¿3cm. Biopsy again revealed branching
hyphal elements in the epidermis. Due to the altered architec-
ture of his foot, debridement was difficult and was carried out
by an orthopedic surgeon. The histopathology of the resected
tissue revealed multiple well-formed granulomas in the der-
mis, surrounded by fibrotic stroma, consistent with a mycotic
myectoma. Fungal cultures again grew out many Scedospor-

ium apiospermum, which were sensitive to amphotericin B,
flucytosine and several imidazole compounds (drug sensi-
tivities performed by the Fungus Testing Laboratory, Univer-
sity of Texas Health Science Center at San Antonio, Texas).
The patient was started on oral itraconazole solution. Duration
of drug therapy will likely be for 12months or longer.

Case 2

A 59-year-old man received a cardiac transplant for intrac-
table congestive heart failure due to ischemic cardiomyo-
pathy on July 3, 1997. Postoperatively, he developed cardiac
rejection requiring OKT3 monoclonal antibodies and steroids,
which resulted in steroid-induced diabetes mellitus. He also
developed cytomegalovirus gastritis and was treated with
ganciclovir. His immunosuppressive regimen included pred-
nisone, mycophenolate mofetil and tacrolimus. Seven
months after transplant, multiple 1-cm raised, erythematous,
partially necrotic papules were noted on both lower extremi-
ties. The patient denied constitutional symptoms, except for
chronic cough, and could not relate how long the lesions had
been present. The lesions were biopsied and histopathology
revealed dermal and subcutaneous foci of acute and chronic
inflammation, some with necrosis and granulomatous reac-
tion. Gomori methenamine silver stain demonstrated frag-
ments of septate hyphae (Figure 3). Biopsy cultures grew
Alternaria species. Computed tomography (CT) scans of his
chest and abdomen were normal. Fungal blood cultures were
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Figure4: (A) Subcutaneous nodule demonstrating well-cir-
cumscribed abscess formation (case 3). Hematoxylin-eosin
stain. Original magnification¿40. (B) Branching hyphae of Asper-

gillus in tissue (case 3). Hematoxylin-eosin stain. Original magnifi-
cation¿400.

negative. Because of the size and number of the lesions, no
surgical debridement was attempted. The patient was treated
with itraconazole (oral capsules) while his prednisone dosage
was reduced. The lesions improved significantly within days.
He was discharged but readmitted 2months later when the
lesions recurred despite continued itraconazole therapy. A re-
view of his outpatient medication profile revealed that he had
been started on omeprazole, which can interfere with the
absorption of itraconazole. Once the omeprazole was discon-
tinued, the lesions resolved. Itraconazole was continued for a
12-month period. Alternaria infection did not relapse in
3years of follow-up.

Case 3

A 28-year-old woman with diabetes mellitus, hypertension
and renal failure underwent a kidney–pancreas transplant on
February 16, 1999. She was maintained on prednisone, my-
cophenolate mofetil and cyclosporine for immunosuppres-
sion. In June 1999, immunosuppressive therapy was in-
creased for an episode of acute graft rejection that ultimately
resolved. A month later, she began to notice several small,
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painless subcutaneous nodules on her chest and abdominal
wall. The nodules progressed over the next 4months and she
reported them to her physicians for the first time in Decemb-
er 1999. She denied any constitutional symptoms during this
period. On examination, there were no signs of cellulitis but
three distinct subcutaneous nodules were palpated, two on
the chest wall and one on the right, mid-abdomen. The nod-
ules were immediately resected and tissue histopathology of
the abdominal wall nodule showed a well-circumscribed ab-
scess containing septate hyphae (Figure 4). Tissue culture
grew Aspergillus fumigatus. The patient denied insulin injec-
tion or a history of trauma in that area. Histopathology of the
other nodules did not show any microorganisms and cultures
were negative. CT scans of the chest and abdomen and mag-
netic resonance imaging of the head and sinuses were nor-
mal. Blood cultures were negative for fungal growth. Wider
excisions of the abdominal wall area were free of infection.

The patient was begun on a lipid formulation of amphotericin
B, but this was tolerated poorly and so she was treated with
oral itraconazole instead. Cyclosporine levels were monitored
and prednisone dosage reduced while she was taking itra-
conazole. Itraconazole therapy was discontinued after
1month, however, when clinicians reviewing the case, having
found no evidence of residual disease, decided that the re-
peat surgery had been curative. The patient has done well
and remains without disease 16 months later.

Case 4

A 51-year-old woman with hypertension and diabetes mel-
litus underwent a living-related renal transplant for renal fail-
ure in July 1999. Her immunosuppressive therapy included
low-dose prednisone, mycophenolate mofetil and tacrolimus.
The patient was an avid gardener and spent the early part of
the following spring planting rose bushes. In May 2000, she
reported an ulcerative, draining lesion on her right knee that
had been enlarging over 3months. She denied any consti-
tutional symptoms. A CT of the knee was normal. Biopsy of

Figure5: Septate branching hyphae of Coniothyrium-Micro-

sphaeropsis (case 4). Gomori methenamine silver stain. Original
magnification¿200.
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the lesion revealed chronic inflammation in the dermis with
right-angle branching septate hyphae throughout (Figure 5).
The area was then widely debrided. Hyphae were again seen
on histopathology, but the margins were clear. The mold
failed to produce spores on fungal culture at our institution
and was thus sent to the Fungus Testing Laboratory, San An-
tonio, Texas, for identification. A coelomycete in the Con-

iothyrium-Microsphaeropsis complex was identified. The pa-
tient received 3months of oral itraconazole, during which
prednisone dosage was adjusted and tacrolimus levels moni-
tored. She remains disease free 1year later.

Discussion

As solid-organ transplantation becomes increasingly com-
mon and recipients live longer, primary cutaneous fungal in-
fections will be encountered more frequently. Our series of
four cases illustrates several key features about these infec-
tions. First, the diagnosis is rarely obvious on presentation, as
clinical manifestations are nonspecific and vary. In the pres-
ent series, ulcers, plaques, papules and nodules were all ob-
served. Hence, a clinician may decide to treat empirically with
antibiotics, without pursuing a tissue biopsy, and thus delay
the diagnosis (as illustrated by case 1). As illustrated by these
cases, tissue biopsy, fungal culture, and wide excision when-
ever possible are needed to manage cutaneous fungal infec-
tions.

A second key feature is that primary cutaneous fungal infec-
tions typically occur several months (�3months) after trans-
plantation, in contrast to disseminated fungal infections
which tend to occur within the first 3months and are usually
due to Candida or Aspergillus species (3,12). Not only do
these infections occur later, but they also tend to progress
slowly. In three of our patients, the lesions had been present
for 3–5months before being biopsied. Their slow progression
and seemingly benign nature further contributed to a delayed
diagnosis. Despite the prolonged presence of skin manifes-
tations and ongoing immunosuppression, there was no evi-
dence of disseminated disease in any of our cases. The threat
of disseminated disease is always present, however, and the
distinction between primary cutaneous and disseminated in-
fection can be difficult on initial presentation. Therefore, every
attempt should be made to exclude disseminated disease in
these cases. A third point demonstrated by our cases is that
the fungal pathogens responsible for these infections are di-
verse and unusual (1).

Scedosporium apiospermum, the anamorph or asexual form
of Pseudallescheria boydii, is a common saprophytic fungus
found in soil, water, and manure and is an important cause
of hyalohyphomycosis – infections caused by molds whose
hyphal elements are without pigment in their cell walls (4). It
is the leading cause of mycetoma in the United States, and
can cause localized skin infections even in normal hosts as a
result of traumatic inoculation (13,14). In immunocompromis-
ed hosts, when dissemination occurs it is often fatal (14–
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17). Accurate diagnosis can be complicated by clinical and
histological similarities to Aspergillus and Fusarium infec-
tions. The distinction is critical, however, because S. apios-

permum, unlike these other filamentous molds, is resistant to
amphotericin B (3,18). Optimal therapy for primary cutaneous
infection due to Scedosporium apiospermum has not been
established. Some authors advocate combination therapy
with amphotericin B and an imidazole for synergistic effect
(19). More recent data suggest that voriconazole may be-
come the treatment of choice (20).

Alternaria is also a common saprophyte and is ubiquitous in
the environment. Microscopically, its hyphae are septate and
pigmented; hence its classification as a dematiaceous, or
‘dark walled’, fungus. Alternaria are increasingly being recog-
nized as a cause of cutaneous infections as well as sinusitis,
peritonitis, and ocular infections in immunocompromised
hosts (4,5,12). Skin manifestations range from papulonodular
to ulcerative or vegetating lesions. Single or multiple lesions
may be seen (21). Treatment consists of surgical excision in
some cases, if nodules are limited, and/or systemic anti-
fungal therapy; i.e. amphotericin B or an imidazole. Eradi-
cation of disease with several months of itraconazole therapy
alone has been reported, but relapses can occur (12,22–24).

Primary cutaneous aspergillosis is rare. Risk factors include
contaminated indwelling intravenous catheters, contami-
nated tape, gauze, or arm boards, burns, and environmental
dissemination of mold during hospital reconstruction and
renovation (25,26). It can present as erythematous or vio-
laceous macules, papules, plaques, or nodules. Therapy for
primary cutaneous aspergillosis has included extensive local
debridement and systemic antifungal therapy (25–30). In the
case of a well-circumscribed lesion, such as in case 3,
surgery alone may be curative, if there is no disseminated
disease.

Coelomycetes comprise a class of mold in the subdivision
Deuteromycota. These fungi have septate hyphae and repro-
duce by means of conidia only (31). There is no known sexual
state and they are therefore called Fungi imperfecti. Found in
soil, water, and air, they can cause significant disease in plant
hosts, in particular Rosa spp. (32), but rarely are identified
as human pathogens. The frequent changes in nomenclature
make classifying these fungi difficult. There have been re-
ports in transplant patients of cutaneous infections caused by
Phoma species, another member of the Coelomycete class
(33,34). Treatment with topical or oral imidazole agents may
be successful (34), although wide debridement and oral azo-
le therapy appear may be required. Our case 4 highlights
the value of referral to a specialized laboratory for definitive
identification of an unusual fungus, even if fungal susceptibil-
ity testing is of limited value in the treatment of filamentous
fungi.

The treatment goal of primary cutaneous fungal infections in
transplant patients is prevention of dissemination and cure of
local disease. Therapy needs to be individualized to the pa-
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tient, disease manifestations, fungal pathogen, level of im-
munosuppression, and antifungal drug(s).

The risk of subclinical metastatic spread with certain fungal
infections argues that a course of antifungal therapy should
routinely accompany surgical debridement (35). Relapse oc-
curs in up to 20% of patients treated surgically (12) and
usually develops at the site of the earlier lesion (as in our
case 1). Questions often remain, however, as to the optimal
choice of antifungal agent, dosage and duration of therapy.
Moreover, drug interactions between some antifungal agents
and several immunosuppressive drugs have been well docu-
mented in this population (36–39) and require close atten-
tion before and during therapy. Alterations in immunosup-
pressive therapy are often needed, whether because of drug
interactions, toxicity, or as an effort to control infection.

In conclusion, our series of four cases illustrates the range of
issues seen with primary cutaneous fungal infections in or-
gan-transplant recipients: the diverse skin manifestations, the
delayed presentation and prolonged course of disease, the
variety of pathogens involved, and the controversies in man-
agement. Whenever possible wide surgical debridement and
decreased immunosuppressive treatment, combined with
antifungal therapy, appears to be the most prudent approach,
but controlled clinical studies are still needed.
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