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Although extensive investigation has clarified multiple aspects of pulmonary aspergillosis in immunocompromised patients, cutaneous aspergillosis occurs relatively less frequently
and therefore remains poorly characterized. Previous reports
have described cutaneous aspergillosis as either primary (2, 17,
25, 38) or secondary (15, 19) infection. Primary cutaneous
aspergillosis usually involves sites of skin injury, namely, at or
near intravenous access catheter sites, at sites of traumatic
inoculation, and at sites associated with occlusive dressings,
burns, or surgery. Secondary cutaneous lesions result either
from contiguous extension to the skin from infected underlying
structures or from widespread blood-borne seeding of the skin.
Herein, we present a review of cutaneous aspergillosis among
immunocompromised patient populations. With this review,
we have attempted to better define risk factors and common
clinical presentations, as well as to formulate a reasonable
approach to the diagnosis and management of cutaneous aspergillosis.
HIV-RELATED CUTANEOUS ASPERGILLOSIS
Human immunodeficiency virus (HIV)-infected individuals
infrequently develop cutaneous aspergillosis, with previous reports describing a total of 10 patients with primary cutaneous
aspergillosis (21, 29, 30, 54, 57, 58, 63). In Table 1, we summarize the clinical features and outcomes of the 10 previously
reported patients with primary cutaneous aspergillosis. Interestingly, to the best of our knowledge, previous reports have
not documented secondary cutaneous aspergillosis among
HIV-infected patients.
In a 1984 report of necropsy findings in AIDS patients, Hui
and colleagues (29) described cutaneous aspergillosis in a 30year-old Hispanic homosexual man who died from pulmonary
failure caused by Pneumocystis carinii, cytomegalovirus, and
acid-fast bacilli. The investigators did not provide details regarding the numbers or locations of lesions, the proximity of
lesions to an intravenous catheter site, or neutrophil count. We
presume that this patient had primary cutaneous aspergillosis
because the investigators did not describe any evidence of
disseminated aspergillosis.
In 1992, Hunt and colleagues (30) described two men who
developed foci of cutaneous aspergillosis beneath an adhesive
dressing near a central venous catheter site. The first patient
developed several pruritic umbilicated papules that resembled
molluscum contagiosum. Prior to the onset of the lesions, the
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patient had received doxorubicin, bleomycin, vincristine, ganciclovir, and fluconazole. Neutrophil counts ranged between
1.8 and 6.7 cells/mm3 with the use of granulocyte colony-stimulating factor during the 10 weeks of chemotherapy. Biopsy
specimens showed fungal hyphae typical of Aspergillus species,
and culture later confirmed Aspergillus fumigatus, but the patient did not receive antifungal therapy. Nonocclusive dressings and local wound care with hydrogen peroxide and bacitracin-polymyxin ointment resulted in the involution of some
lesions. The patient died 4 months later from central nervous
system cytomegalovirus infection; one of the cutaneous lesions
had recrudesced in the week prior to death. An incidental 2-cm
focus of pulmonary aspergillosis found at autopsy did not appear on premortem radiographs, and the investigators did not
believe that it contributed to the patient’s death. The second
patient described by Hunt and colleagues (30) developed two
papular lesions that also resembled molluscum contagiosum.
Biopsy revealed hyphae consistent with Aspergillus species. No
evidence of disseminated aspergillosis was found, and no new
lesions developed, even though the patient received treatment
with fluconazole (at 200 mg/day), an agent without significant
activity against Aspergillus species. This patient died several
months later from disseminated Mycobacterium avium complex
infection.
In 1995, Romero and Hunt (54) described a nonneutropenic
patient with AIDS who presented with a slowly growing verrucous plaque and small pustules 4 cm inferior to a previous
Hickman catheter insertion site. The investigators did not provide any details on the use of occlusive dressings. A skin biopsy
specimen showed branching hyphae, and culture of the specimen grew A. fumigatus. Amphotericin B, given intravenously
(0.6 mg/kg of body weight/day) for 2 weeks and continued as
30-mg doses (approximately 0.5 mg/kg/day) once weekly thereafter, resulted in undetailed diminution in the sizes of the
lesions. The patient died of unclear causes after 3 months of
general decline.
Also in 1995, Girmenia and colleagues (21) described catheter-associated cutaneous aspergillosis in an HIV-infected patient with acute lymphocytic leukemia. Following recovery
from neutropenia, the patient developed an erythematous and
indurated Hickman catheter exit site infection (use of occlusive
dressings was not detailed). Blood drawn through the catheter,
purulent catheter exit site secretions, and the catheter tip all
grew A. fumigatus, whereas peripheral blood cultures repeatedly did not grow any fungal organisms. Despite removal of the
Hickman catheter, prompt treatment with oral itraconazole
(200 mg/day), improvement of the cutaneous infection, subsequent negative blood cultures, and improvement of the underlying malignancy, the infection in this patient progressed 1
month later to pulmonary aspergillosis with a rapidly fatal
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TABLE 1. Primary cutaneous aspergillosis in HIV-infected patientsa
Lesion
morphology

Neutropenia

CD4 count
(cells/mm3)

29
30

ND
No

ND
ND

ND
Umbilicated papule

ND
A. fumigatus

ND
Catheter tape associated

None
Local, no antifungal

30

ND

ND

Umbilicated papule

ND

Catheter tape associated

None (fluconazole)

54

No

67

A. fumigatus

Catheter associated

21

No

24

Verrucous plaque
with micropustules
Indurated erythema

A. fumigatus

Catheter associated

57

No

143

Ulcer

A. glaucus

Trauma wound associated

58

No

ND

A. fumigatus

57

Yes

2

Pruritic, exophytic
lesion
Nodule

A. fumigatus

Catheter, transparent
tape associated
Catheter associated

Amphotericin B at 0.6 mg/kg/day i.v.
for 14 days and local wound care
Itraconazole at 200 mg/day and
catheter removal for 25 days, then
replaced by amphotericin B at 1.0
mg/kg/day i.v.
Amphotericin B at 1.0 mg/kg/day i.v.
for 4 days and surgical debridement, then itraconazole at 200 mg
p.o. b.i.d. for 6 months
ND

63

Yes

15

Nodule

A. fumigatus

Catheter tape associated

63

Yes

0

Nodule

A. fumigatus

Catheter tape associated

a

Species

Classification

Treatment

Amphotericin B at 1.0 mg/kg/day i.v.
for 19 days and surgical debridement, then skin graft
Itraconazole at 200 mg p.o. b.i.d. for
9 weeks
Itraconazole at 200 mg p.o. b.i.d. for
4 weeks

Treatment response

Patient outcome

Not applicable
Some lesions involuted; one cutaneous biopsy site recrudesced
in the week prior to death
Biopsy sites healed, no new
lesions
Modest decrease in lesion size

Not applicable (autopsy specimen)
Patient died 4 months later of CNS
CMV, with 2-cm focus of pulmonary
aspergillosis
Patient died several months later of
disseminated MAC
Patient died 3 months later after gradual decline
Amphotericin B added 4 weeks later
when pulmonary lesions cavitated;
patient died 2 weeks later

Cutaneous infection progressively
improved
Lesion resolution

No subsequent aspergillosis

ND

ND

Lesion resolution

No subsequent aspergillosis

Lesion resolution

No subsequent aspergillosis

Lesion excised by biopsy, then
possibly recrudesced off therapy

Patient died of wasting within 1 month
of recrudescence of skin lesion

Abbreviations: ND, no data; CNS CMV, central nervous system cytomegalovirus; MAC, M. avium complex; i.v., intravenously; p.o., orally; b.i.d., twice daily.
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NON-HIV-INFECTED POPULATIONS WITH
CUTANEOUS ASPERGILLOSIS
Numerous reports have described primary or secondary cutaneous aspergillosis in an array of non-HIV-infected immunocompromised patients, including burn victims, neonates, individuals with cancer, and bone marrow and solidorgan transplant recipients (1, 2, 4, 6–9, 11, 20, 22–24, 26,
32–38, 43–46, 48–51, 53, 55, 56, 59, 60, 62, 66, 68). In addition,
otherwise healthy hosts can develop cutaneous aspergillosis in
surgical wounds (3, 8, 40), by traumatic inoculation (5, 12, 13,
27, 41, 42), or by exposure to high spore counts in occupations
such as farming (10, 19, 61, 64), although such infections are
rare. In general, burn victims, neonates, and solid-organ transplant recipients develop cutaneous inoculation after prolonged
local skin injury, whereas bone marrow transplant recipients
tend to develop secondary cutaneous aspergillosis lesions either from contiguous extension from infected structures underlying the skin, such as the paranasal sinuses, nasal cavity, or
orbit, or from hematogenously disseminated embolic lesions.
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FIG. 1. Nodular cutaneous aspergillosis in a patient with AIDS. The patient
had two nodules on the right forearm that arose under an occlusive dressing
distal to a previous peripherally inserted central catheter. One of the lesions had
been excised by biopsy, and residual sutures are present. The biopsy specimen
grew A. fumigatus.

Cancer patients, particularly leukemia patients, develop both
primary and secondary infections. The different classifications
of both primary and secondary cutaneous aspergillosis infections are as follows. Primary infections include those at intravenous catheter sites (cutaneous exit sites and subcutaneous
tunnels), infections associated with adhesives such as occlusive
dressings and tape, and infections associated with burn
wounds, surgical wounds, and trauma wounds. Secondary infections include those caused by direct extension and embolic
lesions.
Burn victims. The predisposition for burn victims to develop
cutaneous aspergillosis likely involves physical cutaneous barrier disruption and depression of several host defense mechanisms, such as impaired or decreased phagocytosis, bacterial
flora disturbances from the use of systemic antimicrobial
agents, and hyperglycemia from hyperalimentation. Cutaneous
aspergillosis usually involves those patients with burns that
average 50 to 60% of the total body surface area and occurs 50
to 60 days after the burn, usually within 10 to 35 days (7, 56,
60). Importantly, the burned skin serves as a portal of entry for
Aspergillus organisms (44). In one study, approximately 0.4%
of burn wounds became cutaneously infected with Aspergillus
organisms (4). Reports have implicated construction in the
hospital area (8) and interruptions in procedures for servicing
of air-conditioning ducts and filters (60) in approximately 60%
of cases. For one patient without an implicated source of
contamination, the patient had underlying diabetes in addition
to the burn wounds (46). In the burn patient population, primary lesions may disseminate or cause a contiguous osteomyelitis by direct extension (7). A successful outcome in the burn
patient involves treatment with intravenous and topical antifungal agents, surgical excision to the level of noninvaded
viable tissue, and, in some instances, amputation of the affected limb (60).
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outcome. Thus, this case most likely represents primary cutaneous aspergillosis that disseminated to the lungs.
In 1997, Smith and Wallace (58) reported on a patient with
AIDS who developed a cutaneous lesion under the transparent
dressing of a venous catheter. Histologic examination of the
lesion revealed suppurative granulomatous inflammation in
the dermis with numerous branching hyphae within the follicular infundibulum. The patient was receiving radiation therapy
for non-Hodgkin’s lymphoma of the ethmoid sinus, and his
neutrophil count had ranged from 600 to 2,500 cells/mm3 over
the 6 months prior to aspergillosis.
In a 1997 report of HIV-infected children with aspergillosis,
Shetty and colleagues (57) described two patients who developed cutaneous aspergillosis in the absence of deep tissue
invasion or dissemination. The first patient, a 14-year-old boy,
developed a chronic, nonhealing ulcer on the right calf. The
investigators did not describe the type of trauma or any wound
dressing. A skin biopsy specimen revealed hyphal elements,
and culture of the specimen grew Aspergillus glaucus. Treatment with surgical debridement and intravenous amphotericin
B (1.0 mg/kg/day) for 4 days, followed by itraconazole at 200
mg orally twice daily for 6 months, clinically cured the ulcer.
The second patient, a 10-year-old girl, presented with neutropenia and a tender nodule below an intravenous catheter exit
site on her chest. The investigators did not provide any detail
about the use of adhesive dressings. A skin biopsy specimen
showed branching hyphae, and culture of the specimen grew
A. fumigatus. The lesion responded to surgical debridement
and 19 days of intravenous amphotericin B (1.0 mg/kg/day),
although the wound subsequently required skin grafting.
In our 1998 report, we have described two HIV-infected
patients treated with itraconazole for primary cutaneous aspergillosis. Both of the patients had advanced AIDS and intermittent episodes of neutropenia that preceded the diagnosis
of primary cutaneous aspergillosis. In addition, both patients
developed nodular cutaneous Aspergillus lesions under an adhesive dressing near the exit site for an intravenous catheter,
and neither had evidence of disseminated aspergillosis. One
patient received itraconazole for 9 weeks and had complete
resolution of the lesions by 4 weeks. The other patient received
amphotericin B for 4 days as initial treatment after a skin
biopsy had excised the nodule, followed by 4 weeks of itraconazole therapy (Fig. 1); a new lesion (probably aspergillosis)
appeared less than 1 week after the discontinuation of itraconazole.
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FIG. 2. Multiple cutaneous lesions on the leg of a bone marrow transplant
recipient who had disseminated aspergillosis. Cultures of both a skin biopsy
specimen and blood grew A. fumigatus.

Solid-organ transplant recipients. Cutaneous aspergillosis
among solid-organ transplant recipients usually occurs as primary infection directly in the surgical wound among liver or
renal transplantation patients (33, 35, 43, 50) or as nodules
near a site of a break in the integument that is different from
the primary surgical transplantation wound, most frequently
among cardiac transplant recipients (24, 28, 36, 59). Primary
cutaneous aspergillosis in solid-organ transplant recipients
generally occurs in the setting of a normal neutrophil count.
Similar to the cases of neonatal aspergillosis, these cases of
primary skin infection have diverse causes, including adhesive
tape (24, 59), pressure sores from a shoe (28) or rigid brace
(59), and venous access catheters (36, 59). Hospital contamination was documented in three liver transplant patients with
wound (50) or pressure sore (59) infection. In general, treatment of these solid-organ transplant patients with cutaneous
aspergillosis has combined surgical excision of the infected
tissue with antifungal chemotherapy. When comparing the outcomes for these patients, the liver transplant recipients fared
worse overall, with complications that included further wound
necrosis (50), fatal pulmonary aspergillosis concurrent with
wound infection (35), and fatal transplantation complications
(59).
CLINICAL MANIFESTATIONS
The initial lesions of cutaneous aspergillosis may appear as
macules, papules, nodules, or plaques. Pustules or lesions with
purulent discharge generally have occurred among neonates
(23, 25, 26, 49). For infections arising from arm board use or
occlusive tape used to secure an access catheter, a hemorrhagic
bulla may begin at the site of the skin trauma (25). Infections
arising at the site of an intravenous catheter puncture typically
begin with erythema and induration at the skin puncture site
and progress to necrosis that extends radially from the initial
focus (2). A patient with primary cutaneous aspergillosis arising in a wound generally presents with significant fever, a
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Neonates. Preterm neonates have an increased risk of developing fungal infections, presumably because of impaired
phagocytic function. Reports have described primary cutaneous aspergillosis at 5 to 30 days after birth in preterm infants
whose birth weight ranged from 800 to 1,500 g (23, 26, 48, 49,
55). These cases all involved mechanical impairment of the
skin’s barrier function: tape adhesive (48), tape adhesive associated with a chest tube (23), occlusion under a pulse oximetry
sensor (49), and prolonged placement in the supine position
(55). Cutaneous aspergillosis in neonates has a range of lesions
including papules, nodules, pustules, and ulcers. Most infected
neonates received only medical treatment (55), and 50% survived the infection. Deaths caused by secondary disseminated
aspergillosis have also occurred in neonates at 18 days (fullterm infant) (1) and 32 days (55) after birth.
Cancer patients. Reports in the literature have described
cutaneous aspergillosis in more than 50 cancer patients. Although most of these patients had leukemia as the underlying
oncologic diagnosis, reports have described other diseases, including aplastic anemia (2, 51, 66), astrocytoma (38), chronic
granulomatous disease (14), and agranulocytosis treated with
antithymocyte globulin (45). In greater than 85% of cancerrelated cases, primary cutaneous aspergillosis was associated
with intravenous catheters, arm boards, or tape securing arm
boards (2, 9, 11, 17, 22, 25, 37, 38, 51, 68). Other associations
have included breaks in the epithelium during insertion of a
vaginal clotrimazole troche (53) and phlebotomy (34). Direct
extension from the sinuses accounts for most cases of secondary cutaneous aspergillosis (15, 45, 66), but reports have also
described emboli (20, 68) and inoculation by a percutaneous
biopsy needle (62) as the source of secondary infection. In
addition, Buescher and colleagues (9) reported on a patient
with a Hickman catheter tunnel Aspergillus infection leading to
thrombosis of subclavian (and other central) veins that required surgical resection and reconstruction for control of the
infection. In another patient, a pulmonary aspergilloma invaded the left subclavian artery with subsequent development
of a lesion on the left upper extremity (65). In general, cancer
patients with cutaneous aspergillosis have received treatment
with intravenous amphotericin B with or without adjunctive
surgical debridement. On the basis of the outcomes presented
in the literature reports, approximately 50% of cancer patients
had no subsequent aspergillosis after therapy.
Bone marrow transplant recipients. Cutaneous aspergillosis
is a poorly described entity among bone marrow transplant
recipients mainly because literature reports have focused on
the more frequent and severe clinical scenario of pulmonary or
disseminated infection. Nevertheless, existing information suggests that current or recent neutropenia is the common risk
factor for cutaneous aspergillosis in bone marrow transplant
recipients (31, 32, 65). Lesions are often multiple when disseminated infection presents with cutaneous lesions (Fig. 2). In
one report, a myeloma patient developed primary cutaneous
Aspergillus niger infection from minor trauma and subsequent
repetitive pressure from a plaster cast used to stabilize a pathologic fracture (32). The investigators subsequently found fungal contamination in stockinette packages from the plaster
room. In another report, an allogeneic bone marrow transplant
recipient in a laminar airflow room developed grade III graftversus-host disease and epidermolysis. Although the patient
had remained in his laminar airflow room from the graft onward, he subsequently developed primary cutaneous aspergillosis that disseminated. The investigators speculate that the
patient was probably infected when he left the sterile room for
endoscopy (6).
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MICROBIOLOGY
Among patients with HIV-related cutaneous aspergillosis,
seven patients had A. fumigatus infection, one had A. glaucus
infection, and two had aspergillosis demonstrated by histopathology alone. The reason for this high proportion of primary
A. fumigatus isolates is not known. In contrast, among cases of
cutaneous aspergillosis that did not involve HIV-infected or
burn patients, the following organisms accounted for the indicated proportion of cases: Aspergillus flavus, 44%; A. fumigatus,
26%; Aspergillus spp. (the species of Aspergillus was not determined), 10%; Aspergillus terreus, 6% (13, 38, 45, 61); Aspergillus
niger, 6% (10, 25, 32, 38, 55); A. glaucus, 4% (15, 66, 68);
Aspergillus chevalieri, 3% (42); and Aspergillus ustus, 1% (59).
The proportions of species differed by at-risk populations:
A. flavus accounted for approximately one-half of non-burnrelated primary infection, whereas A. flavus and A. fumigatus
each accounted for approximately one-third of secondary or
metastatic skin lesions. Determination of the species causing
aspergillosis did not guide therapy in any of the reports reviewed.
LABORATORY DIAGNOSIS
In some instances, a presumptive diagnosis of primary cutaneous aspergillosis can be made immediately by staining the
roof of a bulla (25) or examining a potassium hydroxide preparation of a biopsy specimen. Generally, however, the diagnosis of most primary and secondary Aspergillus infections requires biopsy of a skin lesion taken for both culture and
histopathology. A skin biopsy specimen for a suspected fungal
lesion should be taken from the center of the lesion and should
reach the subcutaneous fat because Aspergillus tends to invade
blood vessels of the dermis and subcutis, resulting in an ischemic cone above it. If a single biopsy specimen is taken, the
biopsy specimen should be divided and one half should be sent
in saline (or a similar transport medium) to the microbiology
laboratory and the other half should be sent in formalin to the
pathology laboratory.
In the microbiology laboratory, fungal hyphal structures can
be stained directly from tissue specimens with the whitening
agent calcofluor, which will fluoresce when exposed to UV
light. The specimen should be minced and plated on medium
specific for the recovery of yeast (e.g., bromcresol green), mold
(e.g., potato dextrose agar), and dermatophytes (e.g., Mycobiotic) and should be held for 6 weeks. The remaining specimen

should be used for the recovery of bacteria by plating homogenized specimen on blood agar for 48 h and incubating the
specimen in thioglycolate broth for 7 days. Fungal isolates
from culture media are identified on the basis of colony morphology, color, and sporulation. Catheter tip cultures have
confirmed diagnoses made by culture of biopsied lesions or
catheter drainage but are relatively insensitive for the initial
diagnosis of cutaneous aspergillosis. Unfortunately, blood cultures have low sensitivity, even for Aspergillus endocarditis
(16).
In the pathology laboratory, histopathologic examination
with routine stains, such as hematoxylin and eosin, variably
demonstrates Aspergillus hyphae, sometimes staining the nucleus or cytoplasm of the fungus or revealing the cell wall by a
negatively staining shadow. The cellular infiltrate of Aspergillus
lesions is not distinct. The Gomori methenamine silver stain,
however, clearly and reliably detects hyphae, since the hyphal
cell wall stains black, whereas the tissue background stains
green. Aspergillus hyphae should have acute-angle branching
and frequent septations. The appearance of hyphae with acuteangle branching alone, however, is not specific enough to distinguish Aspergillus hyphae from other those of other medically
important filamentous molds such as Pseudallescheria boydii
and Fusarium spp. In addition, with certain angles of specimen
sectioning, acute-angle Aspergillus branches may appear as
right-angle branches, thus resembling the right-angle branching of pauciseptated hyphae of zygomycete-like species. Use of
antifungal agents by the patient will alter the morphology of
hyphae. The fruiting bodies of Aspergillus (ascospores with
conidia) are rarely observed in tissue samples unless there is an
overwhelming burden of organisms at the site (46). Thus, although a tentative diagnosis of aspergillosis can be made by
histopathologic Gomori methenamine silver staining, a definitive diagnosis requires identification of Aspergillus that has
grown in culture.
MANAGEMENT
If aspergillosis is diagnosed, subsequent efforts should be
directed at determining whether the patient has a primary
infection or whether there is secondary dissemination from a
primary focus such as the lung. The workup should begin with
an assessment of risk factors (neutropenia, recent or concurrent presence of a central venous access catheter, the presence
of adhesive or occlusive dressings, or other local skin injury).
Special attention to pulmonary symptoms and/or signs may
determine whether an evaluation for pulmonary aspergillosis is
needed. If there are indications of pulmonary infection, a computed tomographic scan of the chest would be the best first
diagnostic test. If that test is abnormal, evaluation by bronchoscopy should follow. The detection of antigen or antibody
in serum has not been studied for cutaneous aspergillosis, and
the sensitivities of these tests are anticipated to be sufficiently
low that there will be no immediate role for their clinical
application.
The treatment approach to cutaneous aspergillosis generally
depends on the underlying status of the patient. For example,
cutaneous aspergillosis in burn victims occurs as primary disease, treated principally with a surgical approach that may
involve amputation (7, 60). Conversely, the approach in premature neonates with cutaneous aspergillosis, who do not tolerate skin surgery well, is antifungal chemotherapy without
surgery (55). Cancer and bone marrow transplant recipients
have received a variety of medical and surgical treatments that
have included immunomodulating granulocyte transfusions in
one case (17) and skin grafting in other cases (2). With a
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change in the character of the wound surface, swelling, induration, and tenderness (7, 8, 42, 44, 46, 60). The pace of the
infection varies from indolent to fulminant, and the mortality
rate is approximately 30 to 75%. Patients with primary cutaneous aspergillosis appear to present with significantly less
necrosis and systemic toxicity than wound zygomycosis (18, 39,
47, 67).
Non-HIV-related secondary cutaneous aspergillosis lesions
initially appear as erythematous macules or papules that evolve
to hemorrhagic bullae or ulcerative nodules (65, 68). With
time, they often develop eschar. Importantly, secondary lesions
can resemble ecthyma gangrenosum, traditionally caused by
Pseudomonas aeruginosa (27). Embolic lesions occur in approximately 11% of patients with disseminated aspergillosis
(65), similar to the 10 to 13% incidence of skin lesions seen
among patients with disseminated candidiasis (52). The angiotropic nature of the Aspergillus organism helps to explain the
usual lesion morphology in secondary dissemination to the
skin.
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CONCLUSIONS
In conclusion, we have reviewed the cases of cutaneous
aspergillosis reported in the literature. The use of adhesive
tape dressings was the most consistent risk factor associated
with the 10 cases in HIV-infected patients. Intermittent tape
stripping of the stratum corneum of the skin with dressing
changes likely caused sufficient mechanical trauma that predisposed the patients to this infection, although trapping of Aspergillus spores under the adhesive dressing could have played
a role. Because most of the 10 patients did not have neutropenia, we conclude that neutropenia is not the most important
risk factor in the development of cutaneous aspergillosis in
HIV-infected patients. In this patient population, the range of
clinical findings of primary cutaneous aspergillosis included
nodules, molluscum-like papules, plaques, and ulcers.
Our review of non-HIV-infected immunocompromised patients with cutaneous aspergillosis revealed five major groups
at risk for this infection: burn victims, neonates, individuals
with cancer, bone marrow transplant recipients, and solidorgan transplant recipients. In these non-HIV-infected patients with cutaneous aspergillosis, the clinical manifestations,
approach to therapy, and outcomes varied significantly depending on the underlying risk.
In order to diagnose cutaneous aspergillosis accurately, a
skin biopsy of the lesion with histologic evaluation and silver
staining should be performed. Culture should also be carried
out to confirm the microscopic findings. If Aspergillus infection
is diagnosed, subsequent efforts should determine whether the
infection has spread to or arisen from an extracutaneous site,
such as the lung. On the basis of our review, we recommend
using itraconazole as first-line therapy if the patient has localized primary aspergillosis at least several centimeters from a
vascular catheter exit site and no evidence of extracutaneous
aspergillosis. Patients receiving itraconazole should be monitored closely. Therapy should be changed to intravenous amphotericin B if the lesions worsen or if there is other evidence
of clinical failure. We do not recommend the use of itraconazole as first-line therapy for the treatment of cutaneous aspergillosis infections involving vascular catheter exit sites or

tunnel infections, secondary cutaneous aspergillosis, or extensive primary cutaneous disease such as in a burn victim. These
infections require treatment with intravenous amphotericin B,
along with surgical therapy if it is clinically indicated.
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