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Diagnosis and Treatment of Cutaneous Aspergillosis
†
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Aspergillosis is an opportunistic mycosis caused by fungi in the genus Aspergillus, mostly A. fumigatus and A. flavus.
Typical entry portals in primary cutaneous aspergillosis include burns, trauma sites, surgical wounds, intravenous
catheters, and macerated skin in underlying occlusive dressings. In individuals who are immunocompromised, the
dissemination risk is significant. Skin findings range from firm papules and necrotic papulonodules to hemorrhagic
bullae and ulcers. The prognosis is poor but improves when the patient is no longer neutropenic or when
corticosteroids are discontinued. Localized primary cutaneous aspergillosis can be excised surgically, followed by
oral antifungal administration. For the first-line treatment of pulmonary invasive aspergillosis, isavuconazole and
voriconazole are the preferred agents, whereas liposomal amphotericin B is supported moderately.
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INTRODUCTION

DEFINITION

Several studies have been conducted to elucidate the

Cutaneous aspergillosis is defined as a skin infection

multiple aspects of pulmonary and invasive aspergillosis in

caused by fungi in the genus Aspergillus and is categorized

patients who are immunocompromised; however, only a

into primary and secondary cutaneous aspergillosis. Primary

few reports are available on primary cutaneous aspergillosis.

cutaneous aspergillosis presents skin lesions without visceral

Aspergillosis is an opportunistic infection that is caused by

involvement, whereas in secondary cutaneous aspergillosis,

fungi in the genus Aspergillus, mostly A. fumigatus and A.

the conidia are inhaled, resulting in a primary lung infection

flavus. Several host factors and clinical conditions are asso-

followed by dissemination to the skin. Most aspergillosis

ciated with aspergillosis, including (1) neutropenia, immuno-

cases are Aspergillus infection of the lungs, and cutaneous

suppression, immunodeficiency, or structural lung disease for

aspergillosis is considered an opportunistic infection . There-

invasive pulmonary aspergillosis and (2) burns, sites of trauma,

fore, disseminated secondary cutaneous aspergillosis accounts

surgical wounds, intravenous catheters, and macerated skin

for most cutaneous aspergillosis, and cutaneous aspergillosis

in underlying occlusive dressings as entry portals in primary

cases are rarely reported in patients who are immunocom-

cutaneous aspergillosis. The prognosis could be poor; thus,

petent . Patterson et al. and D'Antonio et al. reported cuta-

clinicians should be aware of this disease. This study aimed to

neous involvement of invasive aspergillosis in 5% and 4%

briefly describe the definition, skin findings, histologic exam-

of cases, respectively .
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ination, prophylaxis, and treatment of cutaneous aspergillosis.
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SKIN FINDINGS

tendency of the fungal hyphae to invade large and small
arteries and veins, causing inflammation, thrombosis, and

As previously explained, cutaneous aspergillosis is con-

infarction. Inflammation is dominant in the superficial dermis

sidered an opportunistic infection. Thus, secondary cutaneous

with or without subcutaneous fat layer sparing in primary

lesions are well documented, which result from contiguous

cutaneous aspergillosis cases. Contrarily, the epicenter of in-

extension of infected underlying structures to the skin or

flammation in the secondary cutaneous aspergillosis tends to

4,8

widespread blood-borne skin embolism . Host factors, such

13

be solely in the deep dermis or subcutaneous fat layer .

as neutropenia, allogeneic hematopoietic stem-cell transplantation, long-term use of immunosuppressants, and immunodeficiency are important in secondary cutaneous lesion

PROPHYLAXIS

development. Skin lesions appear as scattered erythematous
macules or papules that evolve to hemorrhagic bullae or

For aspergillosis prevention, prophylactic antifungals are

ulcerative nodules because of the infected internal organs'

commonly administered to patients undergoing chemotherapy

9

10

dissemination , which often develop as an eschar in time .

and hematopoietic stem-cell transplantation, both before

Hematogenously disseminated embolic lesions may occur

and during neutropenic periods. Additionally, a patient with

10

because of the Aspergillus organism's angiotropic nature .

febrile neutropenia who is unresponsive to broad-spectrum

Primary cutaneous aspergillosis arises from either direct physical

antibiotic therapy might empirically receive voriconazole,

inoculation, such as a penetrating wound or occlusive dressing

posaconazole, or one of the echinocandins .

21

11

site of a wounded skin . Primary cutaneous lesions usually
develop in patients with burns, trauma sites, surgical wounds,
12

intravenous catheters, and macerated skin . Some patients

TREATMENT

are immunocompetent, but patients with underlying risk
factors, such as malignancies, organ transplantation, and
congenital or acquired immunodeficiency syndrome, were
13,14

also reported

. Some cases were reported in infants who

15,16

were premature

. Additionally, onychomycosis caused by
17

Nowadays, isavuconazole and voriconazole are the preferred
21,22

agents for the first-line treatment of invasive aspergillosis

,

21

whereas liposomal amphotericin B is moderately supported .
However, the cutaneous aspergillosis treatment guideline is

Aspergillus was also reported . According to this article,

currently unavailable. Localized primary cutaneous asper-

the clinical presentation of onychomycosis was nonspecific,

gillosis can be excised surgically, followed by oral antifungal

17

but a distal-lateral pattern was commonly observed . The

administration. In this study, disseminated cutaneous asper-

reports show that skin manifestations of primary cutaneous

gillosis was treated appropriately according to invasive

aspergillosis vary from macules, papules, nodules, or plaques

aspergillosis. Voriconazole or isavuconazole treatments for

10

to pustules . Among neonates, lesions occurred with puru16,18

lent discharge

. Infection of the paranasal sinuses was also
19,20

reported as another clinical presentation

. This study states

that in the inoculated type, the primary lesion develops from

15,16

severe primary cutaneous aspergillosis were reported

.

Until recently, itraconazole treatment case reports of patients
with primary cutaneous aspergillosis who are immunocom5,23

petent are reported

.

macule or papule to nodule or granulated tissue, whereas
in the wounded skin type, superficial spreading natured
macerated and ulcerative lesion. Additionally, host factors

CONCLUSION

are also important because dissemination occurs easily in
patients who are immunocompromised.

In patients with this disease, invasive aspergillosis is the
major cause of death; thus, dermatologists should be aware

HISTOLOGIC EXAMINATION

of its cutaneous findings. There is limited information on the
prevalence, diagnosis, and treatment of primary cutaneous
aspergillosis and onychomycosis caused by Aspergillus, only

Histologic examination of lesions of cutaneous aspergillosis
includes the following: (1) 45° dichotomous branching of

case reports or small case series in the literature. This study

hyaline hyphae; (2) septate hyphae best demonstrated with

in Table 1. Further studies are needed to find the optimal

methenamine silver or PAS staining; (3) suppurative and

treatment for invasive and primary cutaneous aspergillosis.

therefore suggests a preliminary classification as presented

granulomatous inflammation and/or necrosis; and (4) striking
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Table 1. The study's preliminary suggestion of cutaneous aspergillosis classification
Type

Risk factors

Skin findings

Primary
(Inoculated)

Injury
Catheter

Macule
Papule
Nodule
Granulation tissue

Primary
(Wounded)

Burn
Trauma
Surgical wound
Neonate

Superficial spreading erosive patch
Ecthyma gangrenosum
Hemorrhagic bulla

Secondary
(Disseminated)

Neutropenia
Allo-HSCT
Immunosuppressants
Malignancy
Congenital
immunodeficiency
Structural lung disease

Sporotrichoid nodules
Embolic
Ulceration
Necrosis
Eschar
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Treatment
Amphotericin B
Itraconazole

Isavuconazole
Voriconazole

ease spectrum, treatment practices, and outcomes. I3

Aspergillus Study Group. Medicine 2000;79:250-260
7. D'antonio D, Pagano L, Girmenia C, Parruti G, Mele L,
Candoni A, et al. Cutaneous aspergillosis in patients
with haematological malignancies. Eur J Clin Microbiol

ORCID

Infect Dis 2000;19:362-365
8. Sato S, Tamai Y. Cutaneous aspergillosis disseminated
from invasive pulmonary aspergillosis. Int J Infect Dis

Kyung Duck Park: 0000-0002-6067-7262

2019;87:13-14
9. Watsky KL, Eisen RN, Bolognia JL. Unilateral cutaneous

REFERENCES

emboli of Aspergillus. Arch Dermatol 1990;126:12141217
10. Van Burik JAH, Colven R, Spach DH. Cutaneous asper-

1. Galimberti R, Kowalczuk A, Parra IH, Ramos MG, Flores
V. Cutaneous aspergillosis: a report of six cases. Br J
Dermatol 1998;139:522-526
2. Segal BH. Aspergillosis. N Engl J Med 2009;360:18701884
3. Latgé JP, Chamilos G. Aspergillus fumigatus and aspergillosis in 2019. Clin Microbiol Rev 2019;33:e00140-18
4. Bernardeschi C, Foulet F, Ingen-Housz-Oro S, Ortonne N,

gillosis. J Clin Microbiol 1998;36:3115-3121
11. Allo MD, Miller J, Townsend T, Tan C. Primary cutaneous
aspergillosis associated with Hickman intravenous catheters.
N Engl J Med 1987;317:1105-1108
12. Avkan-Oğuz V, Çelik M, Satoglu IS, Ergon MC, Açan AE.
Primary cutaneous aspergillosis in immunocompetent
adults: three cases and a review of the literature. Cureus
2020;12:e6600

Sitbon K, Quereux G, et al. Cutaneous invasive asper-

13. Murakawa GJ, Harvell JD, Lubitz P, Schnoll S, Lee S, Berger

gillosis: retrospective multicenter study of the French

T. Cutaneous aspergillosis and acquired immunodeficiency

Invasive-Aspergillosis Registry and literature review.

syndrome. Arch Dermatol 2000;136:365-369

Medicine 2015;94:e1018

14. Palmero ML, Pope E, Brophy J. Sporotrichoid aspergillosis

5. Liu X, Yang J, Ma W. Primary cutaneous aspergillosis

in an immunocompromised child: A case report and

caused by Aspergillus fumigatus in an immunocompetent

review of the literature. Pediatr Dermatol 2009;26:592-

patient: A case report. Medicine 2017;96:e8916

596

6. Patterson TF, Kirkpatrick WR, White M, Hiemenz JW,

15. Frankenbusch K, Eifinger F, Kribs A, Rengelshauseu J,

Wingard JR, Dupont B, et al. Invasive aspergillosis. Dis-

Roth B. Severe primary cutaneous aspergillosis refractory

www.e-jmi.org

85

JMI

Journal of
Mycology and Infection

VOL 26. NO 4. DECEMBER 2021

to amphotericin B and the successful treatment with

mycosis and review of published literature. Mycopa-

systemic voriconazole in two premature infants with

thologia 2014;177:179-185

extremely low birth weight. J Perinatol 2006;26:511514
16. Kimura H, Mitsuto I, Taguchi R, Anzawa K, Mochizuki T.

20. Milošev B, Mahgoub ES, Aal OA, El Hassan AM. Primary
aspergilloma of paranasal sinuses in the Sudan. A review
of seventeen cases. Br J Surg 1969;56:132-137

Primary cutaneous aspergillosis caused by Aspergillus

21. Ullmann AJ, Aguado JM, Arikan-Akdagli S, Denning DW,

tamarii in a premature infant with extremely low birth-

Groll AH, Lagrou K, et al. Diagnosis and management

weight: A case report with short review. J Dermatol 2018;

of Aspergillus diseases: executive summary of the 2017

45:622-625

ESCMID-ECMM-ERS guideline. Clin Microbiol Infect 2018;

17. Bongomin F, Batac CR, Richardson MD, Denning DW. A
review of onychomycosis due to Aspergillus species.
Mycopathologia 2018;183:485-493
18. Perzigian RW, Faix RG. Primary cutaneous aspergillosis in
a preterm infant. Am J Perinatol 1993;10:269-271

24(Suppl 1):e1-e38
22. Herbrecht R, Denning DW, Patterson TF, Bennett JE,
Greene RE, Oestmann JW, et al. Voriconazole versus
amphotericin B for primary therapy of invasive aspergillosis.
N Engl J Med 2002;347:408-415

19. Vinay K, Khullar G, Yadav S, Kanwar AJ, Saikia UN,

23. Thazhathuveettil SK, Mehta H, Vinay K. Multiple painless

Shivaprakash MR, et al. Granulomatous invasive asper-

subcutaneous nodules on the cheek of an immuno-

gillosis of paranasal sinuses masquerading as actino-

competent man. JAMA Dermatol 2021;157:1500-1501

86

Copyright@2021 by The Korean Society for Medical Mycology

