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Background: Aspergillosis is an uncommon fungal infection in which primary cutaneous sites are very rare, and most cases occur in 
patients with immunocompromised status. Although primary cutaneous aspergillosis is usually encountered in immunocompromised 
patients, it also occurs in immunocompetent individuals.
Case Presentation: We report a case of primary cutaneous aspergillosis in a 46-year-old immunocompetent woman with diabetes 
mellitus after tattooing. She presented with erythematous papules, papulopustules and a plaque on the right lower limb of more than 
two years duration which had failed to respond to antihistamine treatment. Histological examination of a skin biopsy sample showed 
oval spores in the corneous layer, a slightly thickened epidermis, and infiltrating lymphocytes and neutrophils around the blood vessels 
in the superficial dermis. Aspergillus fumigatus was isolated and identified in cultures. Clinical and biological examinations did not 
reveal any systemic localization of aspergillosis, ruling out a hypothesis of blood dissemination. Lesions resolved completely after 
systemic antifungal treatment with itraconazole.
Conclusion: Clinical lesions of primary cutaneous aspergillosis are nonspecific and usually present as a variety of lesions, including macules, 
papules, nodules, plaques, purpura, blood blisters, and pustules. The nonspecific features and variety of lesions can lead to misdiagnosis and 
delayed treatment. Direct microscopy, microbiological culture, and histopathological examination are helpful for diagnosing primary cutaneous 
aspergillosis. Moreover, the physicians should be aware of the possibility of Aspergillus infection in tattooed cases.
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Introduction
Aspergillus fumigatus (A. fumigatus), one of the most common opportunistic pathogenic fungi in the genus Aspergillus, is 
widely distributed and has an optimal growth temperature of 25°C to 30°C.1 A. fumigatus reproduces and spreads through 
the release of spores. A normal human immune defence system can remove spores, preventing A. fumigatus infection. 
However, immunocompromised individuals cannot remove spores and may develop A. fumigatus infections. The 
incidence of fungal infections is increasing with the use of immunosuppressive treatments, and infections are not only 
systemic but also with primary and secondary skin involvement.2 Although primary cutaneous aspergillosis (PCA) is 
usually encountered in immunocompromised patients, PCA also occurs less frequently in immunocompetent individuals. 
In healthy people, PCA usually associated with trauma, surgery, foreign body, catheter use and excessive Aspergillus 
exposure, these patients were mainly farmers, gardeners and tile manufacturers.3,4
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PCA in patients with immunocompromised status has been well described in extensive investigations. However, in 
immunocompetent hosts, PCA occurs rarely and therefore remains poorly characterized. Herein, we present the case of 
an immunocompetent patient with PCA who presented with papules and an erythematous plaques covered with pustular 
eruption, which can help more doctors recognise this disease.

Case Presentation
A 46-year-old woman presented with erythematous papules, papulopustules, and a plaque on the right lower limb of 
more than two years duration without other symptoms. Before her presentation here, she had visited multiple other 
hospitals. After the diagnoses of dermatitis and eczema, she was treated orally with antihistamines such as cetirizine, 
loratadine, and ebastine, and topical glucocorticoid ointments, such as mometasone furoate and halometasone. However, 
the lesions did not respond to treatment, and the rash gradually increased. The patient had a history of type 2 diabetes 
mellitus for more than 10 years and a tattoo on her right lower limb acquired two years before the lesion onset. After her 
diagnosis of diabetes mellitus, she was taking metformin orally (0.5g three times a day). In the first half of the year, the 
glycemia control was satisfactory, generally at 6–7 mmol/L (fasting) and 9–10 mmol/L (postprandial). However, the 
patient failed to regularly monitor her glycemia levels for a long period because she had not experienced any symptoms. 
As the patient remembered, her postprandial glycemia were generally 20–30 mmol/L around tattooing and 13–15 mmol/ 
L around lesion onset (see Figure 1). She denied any use of immunosuppressive agents, or immunodeficient disorders.

The physical examination revealed only the presence of a cutaneous lesion on the right lower limb and red and blue- 
black tattoos (Figure 2A). The human immunodeficiency virus test was negative. Results of the laboratory tests for 
routine blood, T and B lymphocyte subpopulations, renal and hepatic functions, Treponema pallidum hemagglutination, 
rapid plasma reaction, and immune indices were the normal range. Specifically, the immune index test measures levels of 
anti-nuclear antigen and anti-extractable nuclear antibodies, immunoglobulins, and complement.

A KOH (potassium hydroxide) examination revealed visible fungal hyphae under the microscope (Figure 3A). A lesion 
biopsy specimen was cultured on Sabouraud dextrose agar at 25°C, and numerous and identical fungal colonies grew that 
were dense, and grey-black in appearance (Figure 3B). Microscopically, the colonies were characterized by septate and 
hyaline hyphae with columnar conidia 2.5 to 3 µm in diameter, produced in chains basipetally from single palisade-like 
layer phialides that were borne directly on broadly clavate vesicles (Figure 3C). The pathogen was identified as A. fumigatus 
based on these characteristics and matrix-assisted laser desorption/ionisation-time of flight mass spectrometry.

The histopathological examination of the skin biopsy revealed a reticulate corneous layer, oval spores in the corneous 
layer, a slightly thickened epidermis, and in the superficial dermis a few infiltrating lymphocytes and neutrophils around 
the blood vessels in the superficial dermis (Figure 4A). Periodic acid-Schiff staining was positive, and spores were 

Figure 1 Medical history flow chart.
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observed in the cuticle (Figure 4B). Therefore, the patient was given a diagnosis of PCA based on the clinical 
manifestation, histopathology, and culture, and the exclusion of infection in other systems.

Treatment included oral itraconazole (200 mg/d) and local wound care with ciclopirox olamine 1% ointment. One 
month after initiating treatment there had been gradual improvement to a certain extent in most lesions (Figure 2B). 
Complete resolution of lesions was achieved three months after initiating treatment (Figure 2C). There was no report of 
any adverse event during the treatment period. Until now, no recurrence has been observed after 6 months of follow-up.

Discussion
PCA is a local skin infection caused by direct colonisation of Aspergillus in the skin under certain circumstances. It does 
not rely on blood spread and deep infection and does not affect other systems beyond the skin.5 PCA is most often 
diagnosed in immunodeficient patients. Risk factors include the following: hematologic malignancies; human immuno-
deficiency virus/acquired immunodeficiency syndrome; solid organ transplantation; burns; corticosteroid use; diabetes 
mellitus; chronic granulomatous disease; trauma; and premature birth.6 PCA is mainly caused by the species 
A. fumigatus, A. flavus, A. niger, A. terreus, and A. ustus. In a study reviewing PCA, A. fumigatus, A. flavus, and 
A. niger were the three most common causative agents, with rates of 43.3%, 35.1%, and 10.8%, respectively.3

PCA rarely affects immunocompetent individuals. Data concerning the prevalence, diagnostic approaches, and 
management strategies for PCA in the immunocompetent host are limited, due to the few numbers of case reports and 
case series. Of more than 130 cases of PCA overall reported to date, PCA occurs in approximately 11.5% of patients with 
immunocompetent patients status.3

Figure 2 Cutaneous aspergillosis on a right lower limb. (A) Papules and erythematous plaques covered with pustular eruption. (B) One month after the initiation of 
treatment. (C) Three months after the initiation of treatment.

Figure 3 Features of Aspergillus fumigatus. (A) KOH examination shows hyphae under the microscope. (B) Sabouraud dextrose agar media showing the colonies of 
Aspergillus fumigatus. (C) Aspergillus conidial heads and conidiophores (lactophenol cotton blue).
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The specific mechanism of primary aspergillosis in immunocompetent patients is not clear. Zhang et al5 reported 
a patient with PCA who harbored a mutation in CARD9 (caspase recruitment domain-containing protein 9). CARD9 
encodes caspase recruitment domain-containing protein 9, and the authors speculated that a deficiency of the protein 
increased the susceptibility to A. fumigatus. Further investigation is warranted to elucidate the mechanism underlying 
PCA in immunocompetent patients.

PCA in immunocompetent patients is primarily associated with excessive exposure to Aspergillus and chronic, 
repeated skin injuries. Infections occur most often in individuals who work as farmers, gardeners, brick manufacturers, 
or welders, and mostly on the hands, chest, feet, trunk, and face.7 Serious Aspergillus dermatitis infections have also been 
reported in health dietitians investigating Aspergillus contaminants.8 These lines of evidence reveal that excessive 
exposure to Aspergillus is a risk factor for PCA.

PubMed was searched for relevant papers in the last 30 years using the following terms: PCA, immunocompetent 
hosts and A. fumigatus. As summarized in Table 1, all nine patients2,7,9–15 had normal immune functions and were 
infected by A. fumigatus. The present patient who was diagnosed with PCA caused by A. fumigatus, had no history of 
immunodeficiency or immunosuppressant use, and one of the potentially relevant medical histories was diabetes mellitus. 
The patient’s blood glucose level was not well controlled and was generally maintained between 13 and 15 mmol/L 
before and after tattooing. In patients with diabetes mellitus, damage to microvessels and peripheral nerves due to high 
blood glucose is associated with chronic dehydration, hypoxia, and malnutrition.16 Compared with individuals without 
diabetes mellitus, those with diabetes mellitus are more susceptible to dry skin surface, elasticity loss, thinning skin, 
reduced regenerative capacity, and reduced anti-infection barrier function.17 Furthermore, the phagocytes’ chemotactic, 
phagocytic, and bactericidal functions are weaker and associated with hyperglycaemia in these patients, who are prone to 
various infectious skin diseases.18 Therefore, multiple factors can lead to a great reduction in the skin’s regenerative 
ability and to resist the invasion of external pathogenic microorganisms. After exposure, fungi, bacteria, and viruses stay 

Figure 4 Histopathological examination of the skin biopsy. (A) Hematoxylin and eosin, 200×. (B) Periodic acid-Schiff staining shows spores (200×).
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Table 1 Studies on Primary Cutaneous Aspergillosis Caused by Aspergillus fumigatus, in Order of Publication and First Author

First 
Author

Age/Gender Country Occupation History Lesion Location Clinical Presentation Risk 
Factor

Treatment

1995 Mowad9 21 mo/M USA Unknown No Arm 1.2-cm hemorrhagic bulla IV site Amphotericin, 1 mo
2010 Camus10 37 y/M France Farmer No Cheek, eyebrow, 

palpebra superior

Erythematous nodules Unknown Oral ITZ 400 mg/d 15 d

2013 Sharma7 65 y/M India Farmer No Extremities, back, 
trunk, forehead

Nodules plaques Trauma Oral ITZ 200 mg/d 4 wk

2014 Kluger11 24 y/M Finland Welder No Back Purpuric necrotic papules; pustules 

evolving into crusts

Tattoo Oral VCZ; local TER 4wk; surgical 

revision of necrotic tissue
2016 Rocha12 50 y/M India Worker * No Elbow 4 × 4 cm cystic swelling Trauma Surgery

2017 Liu2 9 y/M China Unemployed No Cheek Erythematous plague covered with flava 

eschar

Trauma Oral ITZ 75 mg/d; CPX ointment

2018 Rachana13 65 y/F India Farmer MI Left upper limb and 

trunk

Swelling with pain, tightening of the skin, 

vesicles with watery discharge

Unknown ITZ, 2 mo

2020 Mada14 80 y/M USA Farmer BCC Right ear Erythematous swelling Surgery Oral VCZ 200mg/12h, 4wk; incision 
and drainage

2021 Fan X15 68 y/M China Unknown Gout; 

HTN

Back of hand Edematous erythema with ulceration and 

exudation

Gout VCZ IV 200 mg, q12h, 25 d

Note: *Worker in wood transportation business. 
Abbreviations: BCC, basal cell carcinoma; CPX, ciclopirox olamine; F, female; HTN, hypertension; ITZ, itraconazole; IV, intravenously; M, male; MI, myocardial infarction; TER, terbinafine; VCZ, voriconazole; mo, month; wk, week; 
d, day.
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on the skin surface for a prolonged time, and invasion through the weakened tissue on the skin surface to the underlying 
endothelial and muscle tissue results in infection.

The patient had acquired a tattoo on the right lower limb 2 years before presenting the lesions manifestations at our 
hospital. Tattoo needle penetration of the skin barrier may introduce various microorganisms into individuals, and 
microorganisms may find their way into the body during the healing phase of a tattoo, resulting in a range of infections 
such as bacterial, fungal, viral, parasitic, and even spirochetal infections.19 A study showed that approximately 10% of 
new inks were contaminated with bacteria that are pathogenic to humans and that label “Sterile” on a product was not 
reliable.20 Primary A. fumigatus infection due to unclean tattoos was reported previously,11 and only one case related to 
a tattoo has been reported so far.

The duration of the tattoo, from inoculation until the patient became aware of the dermatophyte lesion within the tattoo, 
varied from 6 days to nearly 6 years.21 The possible causes of early fungal infection include skin injury from the tattoo needle, 
non-sterile instruments, or contaminated ink, and/or contact with a human or animal dermatophyte source. While tattoo ink- 
related factors (presence of nanoparticles, polycyclic aromatic hydrocarbons, and cytokine-enhancement) and/or the creation 
of an immunocompromised cutaneous region are potential causes of late fungal infections.21 In the current case, the symptom 
started 2 years after the tattooing, hyphae were not detected in the deep tissues and only spores have been observed in the 
cuticle, so we suspect that it may be associated with the patient’s strong immune system, which may also be one possible 
reason for the delay between tattooing and the appearance of symptoms. Moreover, the lesions just appeared on her right lower 
limb nearby the tattoo site, not on other parts of the left limb or other body parts. Thus, according to the lesion distribution, we 
speculate tattoo and diabetes mellitus are potentially relevant factors for the patient to suffer from A. fumigatus infection.

Our patient was administered oral itraconazole (200 mg/d) for three months, and the rash completely resolved. The 
patient experienced no adverse reactions during the treatment. Preferred first-line treatment regimens have not been 
established for PCA, and the treatment course duration varies depending on the immune status and disease severity. In 
our literature review, most patients with normal immune function responded to treatment with itraconazole, terbinafine, 
and amphotericin (Table 1), combined with debridement surgery, if necessary.

Conclusion
The diagnosis of PCA in patients with normal immune function is challenging. First, PCA lesions are nonspecific and usually 
present as a variety of lesions, including macules, papules, nodules, plaques, purpura, blood blisters, and pustules. In addition, 
PCA occurs most often in immunodeficient patients. Thus, a diagnosis of PCA might be easily missed in individuals with 
normal immune function. Healthy hosts can develop dermal aspergillosis after exposure to high spore counts in surgical 
wounds, traumatic inoculations, or occupations such as farming, which should be considered in evaluating suspicious cases. 
Although the infection in the current patient could not be definitively proven to be caused by tattooing, physicians must 
evaluate patients who have tattoos to be aware of the possibility of Aspergillus infection or other kinds of fungal infection 
originating within the tattoo. Direct microscopy, microbiological culture, and histopathological examination are helpful for 
diagnosing PCA and invasive A. fumigatus.
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