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Cryptococcus infection is caused by one of the two species, Cryptococcus neoformans, or the less common Cryptococcus gattii.
While Cryptococcus neoformans commonly infects the immunocompromised population, Cryptococcus gattii has been seen more
frequently in immunocompetent patients. Many seemingly immunocompetent patients, however, may have unidentified un-
derlying immunodeficiencies. Recently, antigranulocyte-macrophage colony-stimulating (GM-CSF) antibodies have been
identified as a risk factor for cryptococcosis. We describe a case of disseminated Cryptococcus gattii infection in a seemingly
immunocompetent young man, who is found to have anti-GM-CSF antibodies.

1. Introduction

Cryptococcus is a genus of opportunistic pathogenic yeasts
consisting of two primary species, Cryptococcus neoformans
(C. neoformans) and Cryptococcus gattii (C. gattii). In the
worldwide immunocompromised population, there are
upwards of one million cases of cryptococcal infections per
year, largely affecting AIDS patients with significant asso-
ciated mortality due to meningitis as well as pulmonary,
bone, skin, and brain infection [1, 2]. Of the two primary
species, C. neoformans is estimated to cause 95% of infec-
tions with up to 5% caused by C. gattii [1]. Additionally,
while C. neoformans infects both immunocompromised and
immunocompetent hosts, C. gattii has been shown to mostly
infect apparently immunocompetent hosts, who may have
undetected immunodeficiencies or immunocompromised
states [3]. In apparently immunocompetent hosts, C. gattii
infections commonly present as cryptococcomas, pro-
gressing from the lungs to the central nervous system
through hematogenous spread.

C. neoformans is a widely distributed, global pathogen,
whereas C. gattii has historically been documented in tropical
and subtropical regions including California, Hawaii, Brazil,
Australia, Southeast Asia, and Central Africa, as well as
relatively recent outbreaks in British Columbia of Canada and
the Pacific Northwest of United States [1, 3–5]. Several
scattered cases have also been reported in North Carolina,
Rhode Island, New Mexico, Michigan, Georgia, Southern
California, and Montana as well as 2 cases in Florida [4, 6–8].

We present the case of 20-year-old male in Florida with
worsening headache, found to have C. gattii pulmonary and
cerebellar cryptococcomas.

2. Clinical Presentation and Case History

A 20-year-old African American male with a past medical
history of asthma presented to the emergency department
with a one-month history of progressively worsening oc-
cipital headaches, nausea, and vomiting. ,e patient had no
recent travel outside of Florida. Social history was significant
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for employment as a construction worker, ½ pack per day
tobacco use, and occasional marijuana use. Vitals showed
temperature of 36.8 °C, blood pressure of 128/78mm Hg,
heart rate of 54 beats per minute, and respiratory rate of 17
breaths per minute. Physical exam was remarkable only for
slight right end point dysmetria on finger-nose-finger testing
and slower rapid finger tapping on the right side. Laboratory
evaluation was notable for a white blood cell count of 17,100
cells/mm3.

CT imaging of the brain revealed a 3.7 cm× 3.6 cm pe-
ripherally enhancing right cerebellar mass and smaller
2.0 cm× 1.6 cm peripherally enhancing right middle cerebellar
peduncle mass. MRI with and without contrast was performed
for further evaluation which showed multifocal posterior fossa
masses with additional findings of early hydrocephalus and
compression of the cerebral aqueduct (Figure 1 and Figure 2).
Neurosurgical consultation was obtained, with leading dif-
ferential diagnosis of glial tissue neoplasm.

Stereotactic-guided suboccipital craniotomy with mi-
crosurgical resection was completed, with frozen tissue
sectioning revealing cryptococcoma (Figure 3). Fungal
culture grew Cryptococcus gattii.

Further investigation revealed no history of residency or
travel outside of Florida, no history of incarceration, and no
intravenous drug use. Sexual history was significant for five
prior female sexual partners without any genitourinary
symptoms. Prior HIV testing was reportedly negative.

,e patient was started on IV amphotericin B and flu-
cytosine. Further workup with chest X-ray was completed
revealing a left hilar mass with follow-up Chest CTrevealing
a 7.0 cm× 5.0 cm cavitary mass of the left upper lobe lingula
consistent with a mycetoma (Figure 4). Bronchoscopy with
bronchoalveolar lavage and biopsy was performed, con-
firming cryptococcus infection of the left lingula. After
monitoring for response to antifungal therapy, the patient
underwent video-assisted thoracoscopic surgery with min-
ithoracotomy resulting in left upper lobectomy. Both CTand
biopsy showed no evidence of pulmonary alveolar
proteinosis.

Evaluation of immunocompetence revealed negative
HIV antibody and PCR testing, mildly depressed C3 and C4,
and normal IgA, IgG, and IgM levels. White blood cell count
was normal with lymphopenia, including a CD4 count of
120 cells/mm3 and a CD4/CD8 ratio of 0.4. Further workup
to ascertain a cause of the CD4 T cell lymphopenia was
performed showing negative respiratory viral panel, acute
hepatitis panel, CMV, EBV, HHV 6, and HTLV I/II. Repeat
CD4 testing showed values of 520 cells/mm3 and 674 cells/
mm3, consistent with returning to normal range. ,e pa-
tient’s plasma was tested through the National Institute of
Allergy and Infectious Diseases (NIAID) for anti-
granulocyte-macrophage colony-stimulating antibodies
(anti-GM-CSF antibodies). Specifically, our patient’s plasma
at 1 :100 dilution exhibited GM-CSF binding activity
measured as fluorescence intensity in an assay developed at
NIH (patient’s fluorescent intensity: 12,428; normal range:
less than 718). In a separate assay, healthy donor peripheral
blood monocytes were cultured with the patient’s plasma.

Following stimulation with 10 ng/ml GM-CSF, monocytes
were stained intracellularly for phosphorylated signal
transducer and activation of transcription 5 (pSTAT5). Data
were acquired by flow cytometry. ,e patient’s plasma
prevented GM-CSF-induced STAT5 phosphorylation, when
compared to normal plasma. Detailed protocol has been
published by Rosen et al. [9].

Figure 1: Magnetic resonance imaging of the brain revealing
cryptococcal lesions in the cerebellum.

Figure 2: Magnetic resonance imaging revealing cryptococcal
lesion in the cerebellum.

Figure 3: Frozen section of the brain mass revealing
cryptococcoma.
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,e patient was treated with liposomal amphotericin B
with the addition of flucytosine for 4 weeks of induction
therapy. Fluconazole was initiated at discharge as a con-
solidation and maintenance therapy with plan to continue
for at least one year.,e patient was ultimately transferred to
a hospital closer to his home for rehabilitation and com-
pletion of IV antifungal medications and was lost to follow-
up after giving permission to document his case.

3. Discussion

Cryptococcus gattii accounts for under 5% of Cryptococcus
infections, although true incidence might be higher since
some medical centers do not differentiate between
C. neoformance vs. C. gattii. C. gattii has historically been
associated with endemicity in tropical and subtropical re-
gions in Southeast Asia, Australia, Brazil, and central Africa,
with recent outbreaks in the Pacific Northwest of the United
States and British Columbia of Canada [1, 3–5]. Of im-
portance to the case presented, at least 2 previous cases of
C. gattii infection in apparently immunocompetent patients
in Florida have been reported in 2011 and 2015 [4, 6]. In
these cases, travel to the Pacific Northwest had been ruled
out implying a locally acquired infection, similar to our case
which also occurred in 2015, indicating potential endemicity
in the Southeastern United States.

In cases of C. gattii infection, the most common route of
infection is respiratory inhalation of organisms, establishing a
primary infection in the lungs [1]. ,e initial infection is
typically asymptomatic and contained alveolar macrophages
which recruit Tcells to form granulomatous inflammation. It
is hypothesized that if the immune system becomes sup-
pressed, the infection can disseminate throughout the body,
particularly to the central nervous system (CNS) [1]. ,ough
CNS involvement has been documented more frequently in
C. neoformans, C. gattii has more predilection to form
cryptococcomas as opposed to meningitis and meningoen-
cephalitis seen with C. neoformans infection [1, 3].

Although cases of C. gattii infection have been reported
in HIV patients with low CD4 T-cell counts in Southern

California and Southwestern Georgia [7, 8], most C. gattii
infection occur in apparently immunocompetent host. In
non-HIV patients, several conditions including corticoste-
roid use, idiopathic CD4 T-cell leukopenia, certain malig-
nancies, diabetes mellitus, renal disease, organ transplant,
and immunoglobulin deficiencies have been implicated as
risk factors for Cryptococcus gattii infection [3]. More re-
cently, IgG anti-GM-CSF antibodies have been associated
with C. gattii infection in otherwise immunocompetent
individuals [10].

In the presented case, the patient had a history of asthma
and tobacco use and was employed as a construction worker.
He endorsed the presence of eucalyptus trees in his back-
yard, which may account for his exposure risk to C. gattii.
Positive testing for anti-GM-CSF antibodies in the patient’s
serum demonstrates consistency with previous reviews
detailing the connection of C. gattii infection with increased
anti-GM-CSF titers and is the likely origin of susceptibility
to this pathogen. Specifically, anti-GM-CSF antibodies have
been shown to inhibit macrophages, neutrophils, dendritic
cells, and ,1-type mediated cellular immunity, possibly
allowing increased susceptibility to primary infection and
more likely permitting reactivation of previously contained
infection when anti-GM-CSF antibodies are produced [10].
,is is a more probable etiology than idiopathic CD4 leu-
kopenia for our patient, as his CD4 count recovered to
normal levels during the course of treatment, indicating a
transient leukopenia.

Cryptococcus gatii infection is often seen in apparently
immunocompetent patients. Newly identified immunode-
ficiencies, such as anti-GM-CSF antibodies as found in our
case, have been identified that may predispose seemingly
immunocompetent patients to these infections. In these
patients, HIV testing, CD4 enumeration, and anti-GM-CSF
testing should be obtained to evaluate for these less-known
underlying risk factors.
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Figure 4: Computed tomography scan of the chest showing
cavitary cystic mass of the lingula.
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Infectious Diseases (NIAID) for the performance of anti-
granulocyte-macrophage colony-stimulating antibodies
(anti-GM-CSF antibodies) assay.
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