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Case Presentation

Cryptococcal cellulitis on the shin of an immunosuppressed patient
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Abstract

Cryptococcus neoformans is a common fungus found throughout the environment that causes opportunistic disease in
immunocompromised individuals. Infection of humans with C neoformans usually manifests as lung disease through inhalation of
spores or meningoencephalitis by involvement of the central nervous system. Rarely, dissemination in the form of cutaneous
lesions can occur in individuals with long term immunosuppression. We present a patient with C. neoformans manifesting as
cellulitis with focal segmental glomerulosclerosis treated with corticosteroids. Because of the mortality associated with
disseminated cryptococcosis, early identification, especially of atypical cutaneous presentations is critical from a dermatological
perspective.
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Introduction

Cryptococcus neoformans is an encapsulated yeast commonly found in soil, pigeon droppings, and decaying wood, fruits, and
vegetables [1]. C. neoformans can be subclassified as variety grubii (serotype A), variety gatii (serotype B and C), and variety
neoformans (serotype D) [2]. Although C neoformans var. gatii causes disease in immunocompetent individuals, C neoformans
var. neoformans is a clinically important cause of opportunistic infection in immunocompromised hosts [2,3]. The major route of
entry of infection is thought to be the respiratory tract through inhalation of aerosolized basidiospores [2]. However,
hematogenous spread following aspiration can lead to disseminated cryptococcosis with cutaneous involvement in 10-20% of
individuals [2]. Dermatologic features of cutaneous cryptococcosis can include papules, plaques, abscesses, nodules, pustules, and
acneiform lesions [4]. Cellulitis caused by C neoformans is relatively rare with cases previously reported thus far in individuals on
immunosuppressive therapy for solid organ transplants [5], rheumatoid arthritis [6], myelodysplastic syndrome [7], systemic
erythematous lupus [8], and severe asthma [9]. We present here an additional case of Cryptococcal cellulitis in an individual who
received long term corticosteroid therapy for nephrotic syndrome with emphasis on prompt diagnosis and appropriate treatment
guidelines.



Case synopsis

A 59-year-old man with focal segmental glomerulosclerosis, treated with prednisone and cyclosporine, was admitted for a
cellulitis of the right lower leg that was refractory to treatment with oral clindamycin. His past medical history was also significant
for deep venous thrombosis (DVT), treated with coumadin, and a prior episode of cellulitis several years earlier in the same leg
that responded to antibiotics. He was admitted to the hospital and started on vancomycin. Initially, there was clinical
improvement, but he continued to experience moderate to severe pain after eight days of treatment. On physical exam, the leg had
a hyperpigmented, verrucous plaque over the shin with peau d’orange changes over the calf and lateral lower leg (Figure 1). Two
punch biopsies were performed and sent for culture and histopathologic examination.
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Figurel. An indurated verrucous plaque over the shin. Note the dusky erythema and surrounding edema from ankle to thigh with sparing of the
anterior knee.

The biopsy showed a mucoid dermal infiltrate (Figure 2) with numerous yeast forms highlighted Gomori’s methamine silver
(Figure 3). Tissue cultures confirmed the diagnosis of C neoformans. The cryptococcal serum antigen titer was 1:2048. Upon
further questioning, after his diagnosis was established, the patient endorsed exposure to pigeons at a nearby park. However, the
patient had no respiratory symptoms and a chest radiograph on admission was normal. A subsequent lumbar puncture did not
suggest central nervous system involvement.
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Figure2. Skin biopsy demonstrated numerous pale spherules surrounded by a capsule with limited tissue reaction on hematoxylin-eosin stained
section. Figure 3.The spherules were highlighted by Gomori’s methamine silver stain.

Therapy for his cryptococcal cellulitis was initiated with an induction of intravenous amphotericin B 0.7 mg/kg/day and
oral flucytosine 100 mg/kg/day divided between four doses. His immunosuppressant medication was held after blood cultures
grew C neoformans. After one week, the patient reported a dramatic decrease in leg pain. However, owing to the nephrotoxicity
of amphotericin B, his induction therapy was shortened after eight days. He was transitioned to maintenance treatment with oral
fluconazole 800 mg and flucytosine 2500 mg daily and was discharged with follow up at an outside infectious disease clinic.

A montbh later, he was readmitted for shortness of breath, acute onset of right leg pain, and erythema of his right lower extremity.
Because of an unchanged cryptococcal serum antigen titer and the shortened induction treatment, the patient was restarted on



amphotericin B (liposomal formulation) and flucytosine for two weeks. He was found to have a pulmonary embolism and his leg
began to ulcerate despite antifungal therapy. His status deteriorated over the next month and he was eventually transferred to the
intensive care unit. He developed septicemia with gram-negative rods and Acinetobacter and expired.

Discussion

Cryptococcal neoformans is an encapsulated yeast that predominantly causes self-limited pulmonary and central nervous system
(CNS) disease. Skin involvement, although uncommon, does occur either by direct inoculation without systemic involvement,
referred to as primary cutaneous cryptococcosis (PCC) or through hematogenous spread, referred to as secondary cutaneous
cryptococcosis [1]. Most cases of cutaneous cryptococcosis are thought to be caused by disseminated disease as PCC is relatively
rare and confined to local areas of skin injury without extracutaneous manifestations [1,2, 9]. Although not completely confirmed,
our patient likely developed secondary cutaneous cryptococcosis from respiratory tract involvement. Although the lungs may be
the port of entry, some patients with disseminated cryptococcosis may not have clinical signs of pneumonia at the time of
presentation.

To date, characteristic skin lesions observed for secondary cutaneous cryptococcosis have included ulcers, abscesses, papules,
nodules, vesicles, and granulomas [4]. Our patient, however, exhibited a rare presentation of cryptococcosis in the form of
cellulitis with a superimposed verrucous plague. The morphological features of cryptococcal cellulitis were first emphasized in the
literature by Schupbach et al, in 1976 [10]. They described a series of five immunosuppressed patients who presented with
warmth, erythema, and tenderness and were initially diagnosed with a bacterial cellulitis. Tissue biopsy, culture, or Tzanck smears
confirmed the diagnosis of cryptococcosis [10]

Recently, reports of cryptococcal cellulitis have increased in frequency owing to individuals receiving chronic immunosuppressive
therapy for solid organ transplants, lupus, asthma, rheumatoid arthritis, and other autoimmune disease such as bullous pemphigoid
and myasthenia gravis [6-9,12,13]. In the literature, patients with cryptococcal cellulitis have been iatrogenically
immunosuppressed with tacrolimus, prednisone, cyclosporine, azathioprine, cyclophosphamide, and mycophenilate mofetil [4-
11]. In addition cellulitis has been observed in patients with impaired cellular immunity such as AIDS and congenital lymphedema
[14]. The patient we examined had been treated with prednisone and cyclosporine for nephrotic syndrome, causing immune
suppression and likely permitting intravascular dissemination of C neoformans to distant sites such as the skin. Since cryptococcal
cellulitis can be easily mistaken for bacterial cellulitis clinicians should consider a fungal etiology in an immunocompromised
patient if the cellulitis does not initially improve on appropriate antibiotic therapy.

Methods of diagnosis can include Tzanck cytologic smear of vesicles or India ink stain of aspirations showing the saprophytic
fungus. In addition, skin biopsy stained with Gomori’s methamine silver, periodic acid-Schiff, hematoxylin-and-eosin, or
mucicarmine can help to demonstrate the characteristic spherical budding yeasts with surrounding zone of clear capsule. Culture
of blood, urine, or cerebrospinal fluid on Sabouraud dextros agar will reveal translucent cream-colored, mucoid colonies [15].
Obtaining cryptococcal antigen titers is another critical consideration in the initial evaluation because baseline titer levels aid in
diagnosis and provide an estimate of disease severity. The presence of a high cryptococcal antigen titer in serum would suggest
active dissemination with greater fungal load that may require more extensive treatment [16]. However the utility of cryptococcal
titers in managing response to treatment is less clear as crytpococcal antigen can persist despite resolution of disease [16].

Prognosis of disseminated cryptococcosis can be favorable if early signs of cellulitis alert clinicians to the right diagnosis with
prompt and aggressive antifungal therapy. Distinguishing between primary cutaneous inoculation of cryptococcus and secondary
cryptococcal infection is critical in determining the appropriate treatment. The management guidelines, as of January 2010, from
the Infectious Disease Society of America for non-meningeal, non-pulmonary involvement is fluconazole 400 mg or 6 mg/kg for 6
to 12 months [16]. This recommendation applies to primary cutaneous cryptococcosis with infection restricted to a single site.
However, if there is evidence of cryptococcemia or more than 1 site of infection, the patient should be treated similarly to those
with CNS infection with amphotericin B (0.7-1.0 mg/kg per day V) plus flucytosine (100 mg/kg per day orally) for a minimum
of 2 weeks for induction and fluconazole 400 mg (6 mg/kg per day orally) for a minimum of 8 weeks for consolidation (grade
B/Level 11l evidence) [16]. Nevertheless, certain antifungal medications may require dose or class adjustments owing to their
nephrotoxic side effects toward individuals with worsening kidney function. Since our patient demonstrated renal compromise,
appropriate substitution with liposomal amphotericin was made during his second hospital stay. According to Infectious Disease
Society of America, patients with kidney disease can be started with flucytosine and lipid formulations of amphotericin B (3-4
mg/kg/day 1V) for initial induction (B-I1) [16].

Conclusion



Cryptococcal cellulitis is an uncommon cutaneous manifestation of disseminated cryptoccoccosis, which is often mistaken for
bacterial cellulitis, especially in the immunocompromised. Initial resistance to treatment with antibiotics should lead to search for
an opportunistic fungal species. Because of the mortality associated with disseminated cryptococcosis, C neoformans is an
important organism to consider in the setting of an immunosuppressed individual presenting initially with cellulitis. Skin biopsy,
tissue culture, and cryptococcal antigen titers can be utilized to help establish an early diagnosis with improved outcome.
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