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Abstract

Cryptococcus is a yeast typically found in bird feces such as pigeon drop-
pings. Infection may occur through inhalation of spores or via direct inocula-
tion into the skin. Typically there is a history of immunosuppression, but
cases are also reported in immunocompetent hosts. Cryptococcus may ma-
nifest as pulmonary disease or primary cutaneous infection, but dissemina-
tion to a systemic illness is the most life-threatening concern. We present the
case of a 71-year-old man with a four-year history of idiopathic lung disease,
treated with oral prednisone and mycophenolate, presents with a new onset
skin rash on the right wrist. He has a history of cleaning and clearing barns
and sheds after a recent storm devastated the area. Birds and bats were
present in these structures while he was working. Initial therapy failed, and
subsequent biopsy showed the presence of Cryptococcus yeast. Further inves-
tigation yielded a positive, low titer Cryptococcus antigen screen but negative
blood cultures. This case illustrates three valuable facets of patient care.
Ideally, one diagnosis will explain all of the clinical presentation, but when
that is not the case then multiple etiologies must be explored. Sometimes
first-line therapy is ineffective, and the clinician should not be afraid to rec-
ognize that and change course. Importantly with skin lesions, failure to re-
spond to treatment or worsening of the lesion in the face of topical and/or
oral steroids should lead one to consider the possibility of infection, particu-
larly in an immunosuppressed patient, and prompt biopsy is prudent.
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1. Introduction

Cryptococcus is a species of fungus is a dimorphic fungus that may infect
humans, typically as an opportunistic pathogen especially in cutaneous cases [1].
As a dimorphic fungus, it may exist as yeast or as hyphae, but most human in-
fections occur from inhalation of yeast form [2]. This organism is classically as-
sociated with meningitis and sepsis as part of human immunodeficiency virus
(HIV) infection and subsequent acquired immunodeficiency syndrome (AIDS)
and as such is regarded as an AIDS-defining illness [3]. Improved antiviral medi-
cations and improved adherence to antiviral regimens has led to a drastic reduc-
tion in AIDS cases, although HIV infections have increased, with HIV-infected
individuals now capable of living a much more normal life [4].

Cryptococcus is a cause of pulmonary infections. Rarely they can disseminate
to other organs such as the skin. There are no pathognomonic signs of cutane-
ous Cryptococcosis, and this diagnosis may often come as a surprise when the
skin is biopsied for an uncertain dermatitis. Furthermore, the presence of cuta-
neous Cryptococcosis may be a primary infection from direct inoculation which
further complicates clinical decision making as a secondary infection must be
excluded. Cutaneous lesions may manifest as nonhealing ulcers, papules, pla-
ques, nodules, or abscesses, and they typically resolve completely with flucona-
zole treatment [5] [6] [7] [8]. We report a case of cutaneous Cryptococcosis
arising in a patient with pre-existing idiopathic pulmonary disease including the
considerations for determining a primary infection versus secondary dissemina-

tion.

2. Case Presentation

A 71-year-old male presents to the dermatologist with a red papule on his right
wrist. Initial treatment with topical steroids failed to alleviate the dermatitis. The
lesion continued to spread such that there was now circumferential erythema of
the right wrist and distal forearm (Figure 1). No associated signs or symptoms,
such as headaches, fever, chills, night sweats or neurological impairments, are
reported. Physical examination reveals no other notable findings. Social history
reveals that the patient works for an asphalt company in the lab. Due to many
severe storms where he lives in the Ohio River Valley, there has been significant
storm damage to buildings. To help with recovery of the community he has re-
cently been working to help clean up barns, sheds, and other damaged buildings
where he often encountered birds and bats. He does not remember direct trauma
to this site but states that, due to the nature of the work, it is possible.

His past medical history includes four years of pulmonologist follow-up for
idiopathic interstitial lung disease. His prescribed medication regimen during
that time consists of prednisone and mycophenolate, but the lung disease has
persisted during the course of treatment. A skin biopsy was performed, and it
showed the presence of Cryptococcus yeast. Subsequent testing revealed a Cryp-

tococcus serum antigen titer of 1:20 and negative blood cultures. Further com-
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puted tomography (CT) and magnetic resonance imaging (MRI) scans showed
no evidence of other sites of infection or central nervous system (CNS) involve-
ment. He was prescribed oral fluconazole 400 mg daily for six months until res-
olution of the wrist lesion. He was next seen for follow-up 12 months later and
that visit showed complete resolution of the wrist lesion. He is not expected to
have any sequelae from this infection now that it has fully resolved.

Histologic sections from the skin biopsy show a mixed dermal inflammatory
cell infiltrate punctuated by collections of neutrophils. Within several of these
microabscesses are small yeast of varying size (Figure 2). The capsule surround-

ing each yeast spore stains prominently with a mucicarmine stain (Figure 3).
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Figure 2. Cryptcoccus yeast are present within a cluster of neutrophils.
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Figure 3. Mucicarmine highlights the yeast (pink) which are embedded in a

background of inflammation.
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3. Discussion

Cutaneous cryptococcosis typically occurs secondary to direct inoculation by an
infectious source in patients with some history of pre-existing immunosuppres-
sion [9]. Immunocompetent patients are less commonly afflicted with this infec-
tion. Sources of immunosuppression include depletion and/or dysfunction of T
cell lymphocytes (i.e. HIV infection) and solid organ transplantation followed by
immunosuppressive medications [10] [11] [12] [13]. Cases have also been re-
ported to arise in patients who have a malignant tumor that may or may not
have been treated with chemotherapeutic agents at the time of infection [14]
[15].

Physical presentation may vary, and there are no pathognomonic features of
primary cutaneous cryptococcosis [16]. Lesions may be papules, ulcers, or ery-
thematous plaques [17] [18] [19] [20] [21].

Our patient had been followed for the previous two years for an idiopathic
lung disease. His treatment regimen included two immunosuppressive medica-
tions—prednisone and mycophenolate. Upon receiving the diagnostic results
from the skin biopsy, the concern by the infectious disease physician was to eva-
luate for the possibility of pulmonary cryptococcosis with secondary dissemina-
tion due to these medications.

Further investigation discovered that the patient had a positive Cryptococcus
antigen screen, albeit with a low titer at 1:20. Fungal blood culture yielded nega-
tive results. Morphological patterns concerning for dissemination were not iden-
tified with imaging studies. When combining the patient’s laboratory and radi-
ologic findings with his exposure history, it was determined that this is most
likely a primary skin inoculation without dissemination and therefore unrelated

to the etiology of his pre-existing lung disease. In fact, eventual completion of
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the fluconazole failed to improve the underlying lung disease while successfully
eliminating the wrist lesion.

Cryptococcus may cause pulmonary disease in patients with immunosuppres-
sion and adequate exposure history, much like in primary cutaneous infection
[22], and it would have been convenient if both lung and skin lesions could be
explained by this one organism. The clinician correctly investigated this possi-
bility first before ruling it a primary cutaneous process. This eventual determi-
nation altered the treatment regimen so that the patient was able to take oral
fluconazole 400 mg for six months with follow-up exclusively via telemedicine.

Medical training usually includes the strategy that one should, when possible,
find one diagnosis that will encompass and explain all the patient’s presenting
signs and symptoms. It is prudent to remember that patients often carry mul-
tiple diagnoses indicating several concurrent disease conditions.

The patient did not respond to initial therapy, and his physical findings ac-
tually worsened with topical steroids and the systemic steroids already in place
to treat idiopathic lung disease. Instead of trying multiple treatment strategies
the clinician understood that the patient’s history of immunosuppression in-
creased his likelihood for either an uncommon disease (such as infection) or an
uncommon presentation of a common illness. Worsening of cutaneous signs in
the presence of topical and/or systemic steroids raises the possibility of an infec-
tious process, and, recognizing this, the provider was quick to perform a punch
biopsy for diagnosis by a dermatopathologist. Prompt biopsy and diagnosis al-
lowed for rapid intervention and prevention of subsequent dissemination.

This case illustrates three important facets of patient care that are part and
parcel of optimum patient care and patient outcomes, particularly when con-
cerning skin lesions. Firstly, evaluate if one diagnosis may explain all the pre-
senting signs and symptoms, and if a single diagnosis does not fit then pivot to
find the fewest best etiologies (so-called “ticks and fleas”). Secondly, do not be
afraid to conclude that the first-line therapy is not effective and change tactics.
Third, if the diagnosis is in doubt then utilization of skin biopsy with subsequent
evaluation by a board-certified dermatopathologist may yield specific results which

dramatically alter the course of treatment.
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