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Localized calcium oxalate crystals in primary cutaneous
aspergillosis

Summer N. Meyer, B.S.1, Stephanie Le, M.D.1, Leah Antoinette Caro-Chang, M.D.12, Smita
Awasthi, M.D.1, Maxwell A. Fung, M.D.1-2, Maija Kiuru, M.D., Ph.D.1:2

1Department of Dermatology, University of California Davis School of Medicine, Sacramento CA,
USA

2Department of Laboratory and Pathology Medicine, University of California Davis School of
Medicine, Sacramento CA, USA

Abstract

Select Aspergillus species can produce oxalate as a fermentation byproduct, which may react with
calcium ions to produce insoluble calcium oxalate crystals in tissues. These crystals are frequently
associated with pulmonary Aspergiflus infections, yet are rarely described in primary cutaneous
aspergillosis. Herein, we report the presence of calcium oxalate crystals detected on cutaneous
specimens from primary cutaneous Aspergillus niger and Aspergillus fumigatus infections in an
immunocompromised, premature infant. No metabolic sources of oxalosis were found.
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Introduction

Select Aspergillus species produce oxalic acid, which may compound with calcium at
physiological pH forming calcium oxalate crystals in affected tissues.! Aspergillus species
that produce oxalic acid include A. fumigatus, A. flavus, and A. niger, with A. nigerbeing
the most common Aspergillus species associated with oxalosis.23 In particular, calcium
oxalate crystals frequently appear in pulmonary aspergillosis and its presence in pulmonary
cytology specimens is often used to make the diagnosis in cases that lack confirmatory
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histopathology results or fungal cultures.2# However, they are rarely described in primary
cutaneous Aspergillus infections.>6

Primary cutaneous aspergillosis is a rare opportunistic infection that occurs through direct
skin inoculation of fungal spores, primarily affecting immunocompromised individuals.”
A. flavus is the most common causative organism in immunocompromised hosts, while
A. nigerand A. fumigatus are more common among healthy individuals.® Characteristic
lesions begin as erythematous, indurated plaques that progress to necrotic, black eschars.
The prognosis of primary cutaneous aspergillosis is often grim in immunocompromised
individuals, highlighting the importance of prompt identification and treatment.

Herein, we report a case of primary cutaneous A. nigerand A. flavus infections in an
immunocompromised infant presenting with a cutaneous eruption with localized calcium
oxalate deposition visualized on histopathology, suggesting that the presence of calcium
oxalate in cutaneous specimens may assist in identifying oxalate-producing Aspergillus
species infections.

Case presentation

Dermatology was consulted to evaluate a rash on the back of a critically ill, nine-day

old female born prematurely at 22 weeks. The patient was admitted for management of
respiratory insufficiency requiring intubation after birth, spontaneous intestinal perforation
status post peritoneal drain placement, bilateral intraventricular hemorrhage, and septic
shock secondary to Enterococcus faecalis bacteremia treated with broad-spectrum
antimicrobials. The patient’s mother was immunocompetent with no evidence of infection
prior to delivery.

Dermatological examination was significant for multiple, irregularly shaped, coalescing
eroded plaques with overlying dry, yellow-grey, and hemorrhagic crust on the mid and
upper back. Few similar scattered lesions were distributed on the extremities (Figure

1A). Opportunistic infections such as fungal were initially considered given the patient’s
immunocompromised status as a premature infant. Liposomal amphotericin B was therefore
initiated for broad fungal coverage. HSV/VVZV PCR was negative.

Histological examination of a punch biopsy specimen taken from the patient’s back revealed
ulcerated skin with abundant superficial, radially-oriented needle-shaped birefringent
crystals identified as calcium oxalate (Figure 2-3). Inflammatory infiltrates with sparse
eosinophils were present. Periodic acid—Schiff-diastase (PAS-D), Gram, and Fite stains were
negative for fungal, bacterial, or mycobacterial pathogens, respectively. Lesional crust was
subsequently sent for pathology, which revealed septate hyphae with acute angle branching,
consistent with primary cutaneous aspergillosis (Figure 4). Metabolic work up for causes of
oxalosis was completed. Urine quantitative organic acid test detected the presence of oxalic
and glycolic acids. The patient had a normal creatine and did not show evidence of primary
or secondary hyperoxaluria. Follow up wound and tissue cultures obtained from the back
confirmed A. niger, A. flavus, and Enterococcus faecalrs.
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Work-up for a disseminated fungal infection (echocardiogram, ophthalmology evaluation,
abdominal ultrasound, and lumbar puncture) was negative. The patient was continued on
liposomal amphotericin B and ampicillin until the rash resolved 40 days later (Figure 1B).

Discussion

Herein, we describe a case of localized cutaneous calcium oxalate deposition in primary
cutaneous A. nigerand A. flavus infection in an immunocompromised infant. Histological
examination revealed superficial calcium oxalate crystals and subsequent specimen of
superficial crust and cultures confirmed Aspergillus infection. This suggests that the
presence of calcium oxalate crystals in skin specimens may be a diagnostic clue for
Aspergillus infections, particularly when the clinical suspicion is high.2:10

Oxalate-producing Aspergillus species can give rise to calcium oxalate crystals in tissues
and cytologic specimens.2 Calcium oxalate crystals are yellow to brown, radially arranged,
predominantly needle-shaped or rectangular, and strongly birefringent under polarized
light29.17 23 While this finding commonly occurs in pulmonary aspergillosis, only two
cases have reported its presence in primary cutaneous Aspergillus infections.>® These
reports described immunocompromised adult males presenting with gangrenous limbs, both
complicated by A. nigerinfections while one had simultaneous mucormycosis. Both patients
required amputations, and one case resulted in death. Pathologic specimens in both cases
revealed strongly birefringent crystals identified as calcium oxalate crystals. Isolated case
reports have also described calcium oxalate crystals in a maxillary sinus fungal ball® and
necrotizing otomycosis® secondary to A. nidulansand A. nigerinfections, respectively.

There is increasing evidence suggesting that calcium oxalate crystals in Aspergillus
infections potentiate the destructive nature of the fungus and may be associated with
a poorer prognosis.2 Many reported Aspergillus cases with calcium oxalate deposition
highlight the severe and occasionally life-threatening effects of these crystals.>18-21
Experimental studies have shown that calcium oxalate crystals induce cellular injury
by causing lipid peroxidation and inducing enzyme release from polymorphonuclear
leukocytes.22-25

Other causes of tissue oxalosis should be investigated when calcium oxalate crystals

are identified on pathologic specimens. Primary hyperoxaluria is a rare inherited error

of metabolism caused by a defective enzyme that normally prevents the overproduction

of oxalate, resulting in recurrent kidney stones and chronic kidney disease. Conversely,
secondary hyperoxaluria is caused by the consumption of oxalate-rich foods, or by intestinal
diseases that cause increased oxalate absorption, such as Crohn’s disease and short bowel
syndrome. Additionally, since oxalate is renally excreted, renal insufficiency may also

result in systemic oxalosis. Renal oxalosis has also occurred in cases of pulmonary
aspergillosis.1112 Qur patient’s hyperoxaluria was presumed to be a result of the Aspergillus
infection since it resolved with antifungal treatment and there was no evidence of metabolic
oxalosis or renal insufficiency.
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Tissue oxalosis is not common in other isolated cutaneous infections. A single case

of pulmonary mucormycosis associated with calcium oxalate and calcium carbonate
crystals has occurred.1® Additionally, multiple cases of mucormycosis panniculitis, and
a single case of cutaneous A. flavus infectionl® have been described in association

with necrotic adipocytes filled with radially-oriented, needle-shaped, monosodium urate
crystals.16 Although urate and calcium oxalate crystals can have a similar appearance

in skin specimens, the negative birefringence of urate crystals compared to the positive
birefringence of calcium oxalate crystals are helpful distinguishing features.

In conclusion, the presence of calcium oxalate crystals in cutaneous specimens may support
a diagnosis of cutaneous aspergillosis in the absence of other oxalosis-associated disorders.

Clinicopathologic correlation is required, but this histopathologic finding my cue providers

into earlier diagnosis and treatment.
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Figure 1.
(A) Initial dermatological examination showing multiple irregularly shaped plaques with

yellow and grey hemorrhagic crust on the mid and upper back; (B) Resolved back lesions 40
days after completing treatment.
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Figure 2.
Histopathology of back lesion showing ulcerated skin with superficial radially-arranged,

needle-shaped crystals and inflammatory infiltrates (hematoxylin and eosin stain; 100x
magnification).
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Figure 3.
Histopathology of radially-arranged, needle-shaped crystals identified as calcium oxalate

crystals (hematoxylin and eosin stain; 400x magnification).
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Figure 4.
Histopathology of superficial crust showing numerous PAS-D positive septate hyphae with

acute angle branching (PAS-D stain; 400x magnification).
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