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Figure 1.  5 x 6 cm superficial necrotic ulcer on Left wrist 
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Abstract 
Immunocompromised individuals are at greater risk for disseminated fungal infections. Immunocompromised individuals in the 
community have increased because of medical advances, thereby increasing the incidence and prevalence of opportunistic 
mycoses [1]. The following case series illustrates the importance of having a high clinical suspicion for skin manifestations 
concerning for deep fungal infections. 
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Case synopsis 
Case 1:  A 60-year-old man with a past medical history of intravenous drug use, 
HIV on HAART therapy (CD4 count of 186), cirrhosis secondary to hepatitis C 
virus, diabetes mellitus, hypertension, and end stage renal disease was admitted 
for consideration for liver transplantation. The patient subsequently became 
hypotensive, requiring vasopressors, and was transferred to the medical intensive 
care unit. A dermatology consultation was requested regarding an enlarging, 
painful ulcer on the patient’s left wrist at the site of a previous intravenous line 
placed ten days prior to admission.  

On physical examination, the patient had a tender, swollen left wrist with a 5 x 6 
cm necrotic ulcer.  The remainder of his skin exam was unremarkable.  

Histopathology:  A punch biopsy with PAS stain was performed at the edge of 
the ulcer. The biopsy demonstrated an ulcer with necrosis of the epidermis and 
subcutaneous tissue. There was diffuse infiltration of non-septate hyphal 
elements compatible with Rhizopus species (sp.) throughout the biopsy; the 
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Figure 4.  2 x 1.5 cm ulceration with erythematous border and 
hemorrhagic crust on scalp  

 

organism also grew on tissue fungal culture. The subcutaneous tissue had fat necrosis with non-polarizing crystal-like clefts within 
adipocytes. PAS and GMS stains were positive for non-septate fungal hyphae.  

   

Figure 2.  H&E (10x) image of punch biopsy of necrotic ulcer on left wrist.  Figure 3.  PAS stain (10x) highlighting the presence of non-
septate fungal hyphal elements 

The patient was treated with surgical debridement and intravenous amphotericin B.  However, he expired from septic shock three 
days later. 

Case 2:  A 61-year-old man with past medical history of chronic 
lymphocytic leukemia, initially diagnosed in 2005 and in 
remission until 2011, presented with fatigue, shortness of breath, 
and easy bruising. The patient was found to have acute myeloid 
leukemia (AML) and he was admitted for induction 
chemotherapy. His hospital course was complicated by 
enterococcus bacteremia and C. difficile colitis.  

On day 33 of induction chemotherapy, the patient noted an 
enlarging ulcer on his scalp that had been expanding for 3 weeks 
and began after he hit his head on a showerhead.  

On physical examination, there was a 2 x 1.5 cm shallow ulcer 
with an erythematous border and hemorrhagic crust. The 
remainder of his skin exam was unremarkable. His laboratory 
data was significant for pancytopenia.  

Histopathology: Punch biopsy from the scalp was performed. PAS staining showed branching septate hyphae invading the walls 
of dermal vessels. Tissue fungal culture grew Aspergillus fumigatus. The patient was treated with voriconazole 200 mg twice a 
day,and his ulcer stabilized.  

Case 3:  A 71-year-old man with a past medical history significant for Crohn disease and refractory AML currently undergoing 
chemotherapy, presented to his oncologist with an “ulcer” on his left thigh that he noticed after pulling weeds from his yard. On 
initial presentation, the ulcer was 8 x 7cm with central necrosis, hemorrhagic crust, and a violaceous border.  Aside from a low-
grade fever, the patient was otherwise stable with no other complaints. Because the ulcer continued to enlarge, the patient was 
admitted for further management and a dermatology consultation.  



Figure 5. 10 x 10 cm violaceous subcutaneous 
nodule with a 1.5 x 1.5 cm area of central eschar and 

yellow-brown borders on left lower extremity 

 

On physical examination, a 10 x 10 cm violaceous subcutaneous nodule with a 1.5 x 1.5 cm area of central eschar and yellow-
brown borders was present lateral to the patient’s left knee. Punch biopsy was performed to rule out a deep fungal infection. The 
patient was started on amphotericin B, vancomycin, and piperacillin-tazobactam.  

 
Histopathology:  Punch biopsy revealed numerous septate branching 
hyphae consistent with angioinvasive hyalohyphomycosis. The patient’s 
fungal culture of his left lower extremity grew Fusarium sp. resistant to oral 
antifungal azole therapy. It was likely that he was directly inoculated while 
gardening. He was continued on amphotericin B for a total of 7 weeks of 
therapy with improvement of the left lower extremity nodule.  

Discussion 
Invasive opportunistic mycotic pathogens may cause life-threatening 
infections in immunocompromised hosts and can present with cutaneous 
manifestations. Clinicians should have a low threshold to biopsy non-
healing wounds in immunocompromised patients; investigations for H&E 
and tissue culture should both be done.  

The three cases presented here: cutaneous mucormycosis from Rhizopus sp. 
occurring at an old intravenous site, Aspergillus fumigatus from a 
showerhead, and Fusarium sp. via direct inoculation after gardening, are 
examples of  cutaneous fungal infections in immunosuppressed patients. 
Skin findings are often the initial presentation or site of entry for systemic 
fungal infections and can be classified into several groups including 
superficial dermatophyte infections with little potential for dissemination; 
superficial candidiasis; opportunistic fungal skin infections with distinct 
potential for dissemination; fungal sinusitis with cutaneous extension; and cutaneous manifestations of disseminated fungal 
infections [2].  

Several conditions predispose to fungal infections. These include hematological malignancy, neutropenia, diabetes mellitus, 
diabetic ketoacidosis, iron overload, trauma, prolonged corticosteroid use, intravenous drug use, and prolonged use of antifungal 
agents [3].  Additional risk factors include vascular and urinary catheters, chemotherapy, broad-spectrum antibiotics, and 
corticosteroid therapy, such as for graft-versus-host-disease [2]. The rate of these opportunistic infections in immunocompromised 
patients has been increasing. A retrospective cohort study on the epidemiology of mold infections in 5,589 patients who had 
hematopoietic stem cell transplantation at the Fred Hutchinson Cancer Research Center in Seattle, WA from 1985 through 1999 
determined an increasing incidence of invasive infection caused by Aspergillus spp. and other molds after 1992.  Overall 1-year 
survival rate for patients with Aspergillus spp., Zygomycetes, Fusarium spp., and Scedosporium sp. infections was approximately 
20% [4].  

Although two opportunistic yeast infections do exist as normal human flora, candida albicans and malassezia furfur, the majority 
of opportunistic mycoses are exogenous fungi occurring in nature as free-living saprophytes or plant parasites [1]. The 
opportunistic filamentous mycoses occur frequently in tropical and humid environments [5]. Hyalohyphomycosis describes 
infections caused by exogenous fungi composed of hyaline (non-dematiaceous) septate, branched hyphae without pigment that 
have light colored cell walls [4]. These fungi include include spp. of Penicillium, Paecilomyces, Acremonium, Beauveria, 
Fusarium, Scopulariopsis, Scedosporium, Pseudoallescheria, and many others [1]. Invasive infections from hyalohyphomycetes 
have been previously reported [6-8]. Penicillium marneffei, a dimorphic fungus, has become an important opportunistic pathogen 
in HIV-positive patients [9]. 

Of patients with Fusarium fungemia, 70% or more manifest with skin lesions [10-11] and lesions were significantly more 
common in immunocompromised compared to immunocompetent patients (72% vs. 52%; P = .03) [11]. Skin lesions vary and can 
occur as red or gray macules with central ulceration or necrosis, papules, pustules, subcutaneous nodules, vesicles, or bullae [10]. 
A retrospective study identified 44 cases of invasive fusariosis in patients with hematological malignancies at MD Anderson 
Cancer Center in Houston, TX and reported all-cause mortality at 12 weeks to be 66% [12]. Local debridement and antifungal 
agents with coverage against Fusarium (amphotericin B, itraconazole, voriconazole, and posaconazole) should be promptly 
initiated [11].  



Infections of the Aspergillus genus are found ubiquitously in nature and can also cause infections in immunocompromised hosts. 
Common species known to infect humans are A. fumigatus, A. flavus, A. niger, A. terreus, and A. nidulans [13]. Primary 
cutaneous aspergillosis only involves the skin and occurs at trauma and wound sites [14]. Primary cutaneous aspergillosis has 
been documented in patients with underlying hematologic or lymphoreticular malignancy and use of intravenous catheters, arm 
boards, or tape [13]. Secondary cutaneous aspergillosis is more common, occurs after inhalation of conidia fungal spores, and 
causes a lung infection that can disseminate to the skin. Aspergillus spp. infections been increasingly reported in HIV-infected 
individuals [15]. Aspergillus and Fusarium spp. infections in the skin can also invade blood vessels, resulting in thrombosis and 
tissue necrosis [16]. These pathogens may spread hematogenously and cause deep infections such as osteomyelitis [10]. Treatment 
of Aspergillus spp. infections involves immediate surgery and/or itraconazole or voriconazole [17]. 

Phaeohyphomycosis is a term for a heterogeneous group of exogenous mycotic organisms with dark colored cell walls that 
contain dematiaceous melanin pigmented yeastlike cells, pseudohyphae-like elements, hyphae, or any combination of these forms 
in tissue [18]. Over 100 species are reported, and common causes include Exophiala jeanselmei and Wangiella dermatidis [19]. In 
tissue these infections appear as short, irregular, pigmented hyphae [17]. Treatment involves surgical excision, although reports 
exist of treatment with antifungal agents such as itraconazole [20].  

In the past, the term chromoblastomycosis, also called chromomycosis, was occasionally included with pheohyphomycosis. 
However, these infections are from dematiaceous fungi that develop in tissue as small clusters of cells known as muriform cells 
[17]. Common sources of infection are Cladosporium carrionii, and Fonsecaea pedrosoi [1]. Clinically these infections appear as 
papules, nodules, and verrucous plaques.  Treatment options are surgical removal, cryotherapy, or medication therapy with agents 
such as terbinafine, itraconazole, 5-fluorocytosine, and amphotericin B [21-22].  

Zygomycosis or aseptate molds, another group of opportunistic mycotic infections of the subphylum Mucormycotina (previously 
Zygomycota) of the Glomeromycota phylum of the kingdom Fungi, includes infections of the Mucorales order [23]. The majority 
of the invasive diseases are caused by the Mucoraceae family and the resulting disease is called mucormycosis.  Organisms 
include spp. of the Rhizopus, Lichtheimia (formerly Absidia), Mucor, and Rhizomucor genera [3, 23]. These fungi are found in the 
environment in dust, soil, spoiled food, and decaying matter. Infection occurs through direct inoculation, ingestion, or inhalation 
of spores. Risk factors include diabetes mellitus, hematological malignancies, and solid organ transplantation [24]. Mucormycosis 
is rare in patients with HIV/AIDS and often occurs in conjunction with intravenous drug use [25], as seen in case 1. A population 
based surveillance study in the San Francisco Bay area from 1992 to 1993 determined that the annual incidence of mucormycosis 
was 1.7 cases per 1 million individuals, with an estimated 500 new cases per year [26]. Roden et al. studied 929 cases of 
mucormycosis from 1885 to 2004 and observed an increasing proportion of immunocompromised patients with mucormycosis 
[27]. 

Mucormycosis is classified into rhinocerebral, pulmonary, disseminated, gastrointestinal, and cutaneous forms [24]. Invasive 
zygomycosis have been previously reported in patients with leukemia or who are allogeneic bone marrow transplant recipients 
[28-30]. Cutaneous mucormycosis is the third most common clinical form of the disease, after pulmonary and rhinocerebral types 
[31]. Cutaneous mucormycosis presents as necrosis and black eschar related to angioinvasion with surrounding cellulitis [3]. 
Primary cutaneous zygomycosis is characterized by necrotic lesions inoculated by trauma, whereas secondary cutaneous 
zygomycosis occurs as a complication of rhinocerebral or disseminated infection [32]. In the study by Roden et al. [27] cutaneous 
involvement was the presenting pattern in 176 (19%) of 929 patients, with deep extension to bone, tendon, or muscle in 42 (24%) 
of 176 cases.  Hematogenous dissemination from skin to other organs occurred in 35 (20%) of 176 cases and hematogenous 
dissemination from other organs to skin occurred in 6 (3%) of 176 cases. Cutaneous zygomycosis from adhesive tape use in four 
patients with hematological malignancies has been previously reported [33], as well as cutaneous mucormycosis with visceral 
dissemination in an immunocompromised patient [34]. Treatment of cutaneous zygomycosis involves surgical debridement and 
antifungal agents such as liposomal amphotericin B. Posaconazole may be used as salvage treatment, as continuation of treatment 
after initial administration of amphotericin B, or as combination therapy [24].  

The diagnosis of opportunistic fungal skin infections is based on clinical suspicion, accompanied by blood cultures, tissue fungal 
cultures, and skin biopsy results. Treatment consists of surgical debridement and immediate initiation of a broad-spectrum 
antifungal agent such as liposomal amphotericin B. Other antifungal agents are options, but the efficacy of these agents must be 
considered. For instance, voriconazole has minimal activity against Zygomycetes [29]. Underlying neutropenia may also be 
corrected with granulocyte colony stimulating factor [30].  

Conclusion 



This case series depicts the urgency and importance of having a high clinical suspicion for deep fungal mycoses in 
immunocompromised patients presenting with skin findings. Prompt diagnosis and expedited treatment prevents adverse 
outcomes such as multi-organ failure and fatality.  
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