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Abstract 

Disseminated mucormycosis is a rare, opportunistic, and aggressive infection typically present-

ing in immunocompromised patients. Herein, we report a 55-year-old male with a past medical 

history of Philadelphia-negative B-cell acute lymphoblastic leukemia who presented with a 2-

month history of non-painful necrotic ulcers on the nose, knuckles, elbow, foot, and scrotum 

following 3 months of voriconazole (VRC) exposure in the setting of an unrelated fungal pneu-

monia. Our case reinforces the virulent and often fatal nature of the disease amongst immu-

nocompromised patients, along with extensive VRC exposure as a possible supplementary risk 

factor. Disseminated cutaneous mucormycosis should be regarded as a differential diagnosis 

in all immunocompromised patients, especially those with hematologic malignancies or a his-

tory of VRC use, who present with cutaneous ulcerations and eschars. 
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Introduction 

Mucormycosis is a rare infection caused by fungi belonging to class zygomycetes, order 
Mucorales, and can manifest as rhino-orbito-cerebral, cutaneous, pulmonary, gastrointestinal, 
renal, isolated central nervous system, and disseminated infections [1]. While these organisms 
are prevalent in the home and environment, as they are common inhabitants of decomposing 
plant and animal matter, the immune system typically provides a robust defense against in-
fections. However, patients with underlying conditions including severe malnutrition, poorly 
controlled diabetes mellitus, neutropenia, iron chelation therapy, hematological malignancy, 
HIV/AIDS, or long-term corticosteroid use can be at higher risk for infection [2]. This report 
describes a case of disseminated mucormycosis arising in an immunocompromised patient 
following long-term voriconazole (VRC) use for the treatment of fungal pneumonia.  

Case Presentation 

A 55-year-old male with a past medical history of Philadelphia-negative B-cell acute lym-
phoblastic leukemia status after matched unrelated donor hematopoietic stem cell transplant 
86 days before was admitted to the hospital following the development of multiple necrotic 
ulcers. The ulcers had developed over a period of 2 months after long-term VRC exposure in 
the setting of an unrelated fungal pneumonia. The patient reported the development of non-
painful necrotizing ulcers on his right 2nd metacarpophalangeal joint a few days prior to a 
change in therapy from VRC to posaconazole for fungal pneumonia treatment. He developed 
additional ulcers on his right foot and ankle, bilateral elbows, nose, left foot, and scrotum (Fig. 
1). Six days prior to dermatology consult, 40 mg methylprednisolone/day was administered 
for suspicion of graft-versus-host-disease (GVHD) based on the presence of watery diarrhea, 
although no skin findings suspicious for cutaneous GVHD were present. The patient was also 
taking tacrolimus 2.5 mg daily for the prevention of GVHD. At the time of consult, the patient’s 
absolute neutrophil count was 1,600/mm3. Biopsy of the lesion on the right elbow demon-
strated ulcer with scale crust, epidermal hyperplasia, and dermal necrosis. Gram and acid-fast 
bacilli stains were negative. Periodic acid-Schiff and Grocott methenamine stain highlighted 
ribbon-like branching hyphae in the dermis (Fig. 2). Tissue culture subsequently grew Mucor 
species. Computed tomography of the chest and maxillofacial showed no evidence of pulmo-
nary or rhino-orbito-cerebral disease. 

Initially, the patient was treated with triple antifungal therapy, including amphotericin b 
10 mg/kg daily, caspofungin 50 mg daily, and isavuconazole 372 mg daily. Sargramostim, a 
recombinant granulocyte monocyte colony-stimulating factor, was initiated, his immunosup-
pression (tacrolimus and methylprednisolone) was tapered, and plastic surgery, podiatry, and 
urology were consulted for surgical debridement. Surgical debridement was deferred given 
his comorbidities, profound pancytopenia, and advanced level of dissemination. The patient’s 
absolute neutrophil count decreased to 500/mm3. Eventually, susceptibilities demonstrated 
resistance to both isavuconazole and posaconazole; with an amphotericin b susceptibility of 
0.06. Despite all medical efforts, our patient’s prognosis continued to deteriorate, and he was 
discharged and transitioned to home hospice.  
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Discussion 

Disseminated cutaneous mucormycosis is exceedingly rare and deadly, with a mortality 
rate of 90–100% [3]. Thus, establishing an early diagnosis is key in the management of this 
condition. Clinically, cutaneous mucormycosis can present with ulcers and eschars that may 
be gradual or fulminant in onset, given the angioinvasive nature of the organism. Other 
presentations can include targetoid lesions, purpuric lesions, tender nodules, and scaly 
plaques [2]. Blood cultures are usually negative, and cerebrospinal fluid cultures are typically 
sterile. Radiologically, multiple (≥10) nodules, pleural effusions, and the reverse halo sign are 
associated with pulmonary disease [4]. A correct diagnosis is primarily achieved via cutane-
ous biopsy. Polymerase chain reaction-based techniques and matrix-assisted laser desorption 
ionization-time of flight mass spectrometry have also shown clinical promise [5]. 

Antifungal therapy, surgical debridement, and minimizing or eliminating predisposing 
factors for infection are the mainstays of therapy [6, 7]. Intravenous amphotericin b is for the 
recommended initial therapy. Early treatment is imperative, as delayed therapy (≥6 days fol-
lowing diagnosis) results in an almost twofold mortality at 12 weeks [8]. Posaconazole or 
isavuconazole can be used as step-down or salvage therapy based upon the patient’s tolerance 
and response. Echinocandins have also demonstrated clinical utility [9].  

Aggressive surgical debridement should be performed if the clinical situation allows. Min-
imization or elimination of predisposing factors, including hyperglycemia, metabolic acidosis, 
immunosuppressive drugs, deferoxamine administration, and neutropenia is essential to 
maximizing outcomes. Therapy should continue until clinical resolution is reached. In addi-
tion to the above predisposing factors, increases in the incidence of breakthrough mu-
cormycosis have been linked to the widespread administration of VRC in transplant patients 
and those with hematologic malignancies [10]. After salvage treatment has been exhausted, 
involvement of palliative care is essential to facilitate goals of care conversations. 

In summary, our case reinforces the virulent and often deadly nature of disseminated mu-
cormycosis. Clinicians should have high suspicion, especially in immunocompromised pa-
tients with hematologic malignancies and VRC exposure, and a low threshold for biopsy of 
suspicious cutaneous lesions as early diagnosis and treatment is vital for improving patient 
outcomes.  
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Fig. 1. Scrotum (left panel) and right foot (left panel) with large eschars. 
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Fig. 2. H&E (top panel) and Periodic acid-Schiff (bottom panel) highlighting ribbon-like branching hyphae 

in the dermis. 
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