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Cryptococcus neoformans classically causes pulmonary and central nervous system (CNS) infection in immunocompromised hosts
and can lead to disseminated disease. Two cases of atypical cryptococcal infection are presented—an elderly Human Immu-
nodefciency Virus- (HIV-) negative male with a urinary source of infection and a young HIV-positive male with bone marrow
infltration complicated by haemophagocytic lymphohistiocytosis (HLH). A literature review of systemic cryptococcal infections
involving the genitourinary tract and bone marrow was performed.Tese cases highlight the importance of clinicians considering
uncommon manifestations of cryptococcal disease.

1. Background

Invasive fungal infections have varied manifestations and
can cause signifcant morbidity and mortality, making their
timely diagnosis crucial. Cryptococcal infection classically
occurs following inhalation of environmental spores leading
to presentations with predominantly pulmonary and CNS
infections [1]. Cryptococcus neoformans is an important
cause of invasive fungal infection in immunocompromised
hosts [1]. Whilst the association between cryptococcosis and
HIV infection is well established, there is an increasing
recognition of underlying systemic disorders causing sus-
ceptibility to cryptococcal infection, such as immune de-
fciencies, organ failure, and various haematological
conditions [2–4]. Te frst case presented highlights un-
derlying haematological disease as one such risk factor. Te
second case adds to the increasingly recognised link between
cryptococcal infection and HLH in the setting of HIV in-
fection [5]. Among the various clinical manifestations of
cryptococcosis, primary urinary infection and bone marrow
infltration are rare. Both cases presented highlight examples
of these two unusual clinical presentations.

2. Case Presentation

2.1. Case 1. An older male from regional Queensland,
Australia, presented to a tertiary centre via interhospital
transfer. His predominant symptoms were that of fever and
abdominal pain. His computed tomography (CT) imaging
identifed an infected obstructed right kidney complicated
by a mid-ureteric calculus requiring urgent ureteric stenting.
Te patient was febrile postoperatively but on examination
had no focal neurological defcits, respiratory symptoms, or
ocular disease. Signifcant medical history included chronic
kidney disease (CKD) and prefbrotic myelofbrosis (JAK2
V617F positive) which progressed to fbrotic myelofbrosis,
managed with pegylated interferon alfa-2a. He had no
signifcant environmental or animal exposures.

2.2. Investigations. Urine culture collected at a regional
hospital prior to transfer was initially reported as having
a moderate growth of Candida species based on colonial
morphology, without a formal identifcation or susceptibility
testing performed. Tree sets of peripheral blood cultures
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collected pre- and postoperatively as part of septic screens
fagged positive with Gram stains resembling yeast cells, and
culture subsequently identifed the organism as Cryptococcus
neoformans. Following the blood culture identifcation, the
urine isolate was revisited and subsequently identifed as
C. neoformans by VITEK® mass spectrometry (bioMérieux,
Marcy-l’Etoile, France) and Canavanine glycine bromo-
thymol blue (CGB) agar. A serum cryptococcal antigen titre
(IMMY Inc., Norman, OK) was performed on serum at
admission and found to be positive at 1 :16. HIV serology
was negative. A bone marrow aspirate and trephine (BMAT)
was performed which did not demonstrate growth on fungal
cultures. Cerebrospinal fuid (CSF) testing did not detect
C. neoformans via nucleic acid amplifcation testing (Aus-
Diagnostics Multiplex CSF panel (Mascot, Australia)), was
cryptococcal antigen negative, and yielded no growth on
fungal cultures. Further CT imaging did not demonstrate
any lesions suspicious for intracranial, intrathoracic, or
intraabdominal cryptococcal disease, supporting the un-
usual assessment that the clinical presentation did not in-
volve pulmonary or CNS disease.

2.3. Management and Outcome. Te patient was initially
commenced on intravenous fuconazole and caspofungin
as empiric therapy for presumed candidaemia given the
clinical presentation with urosepsis and initial urine
culture report. Two days later, this was escalated to a six-
week course of intravenous liposomal amphotericin B (L-
AMB) and oral fucytosine (5-FC) for Cryptococcus neo-
formans cover. He was then transitioned to a consolida-
tion phase of fuconazole 800mg daily given the
organism’s elevated minimum inhibitory concentration
(MIC) of 8 to fuconazole. Although this dose was planned
for 6–8 weeks, it required early de-escalation due to
a severe drug-induced liver injury.

Te patient was eventually discharged home and continued
on oral fuconazole, with a plan to complete a minimum of
12months of therapy, before commencing secondary pro-
phylaxis given his ongoing immunosuppression.

2.4. Case 2. A young adult male presented to a regional
Queensland hospital with headache, dyspnoea, and
malaise. He developed haemodynamic instability, leading
to interhospital transfer to a metropolitan tertiary cen-
tre and intensive care unit (ICU) admission. His
initial neurological examination was initially un-
remarkable, but he later developed bilateral lower limb
hyperrefexia and ankle clonus. He had no signifcant past
medical history.

2.5. Investigations. CT imaging demonstrated difuse in-
terstitial pulmonary infltrates, bilateral pleural efusions,
and right-sided patchy ground glass change. Moderate
volume ascites and splenomegaly were also identifed. HIV
serology was positive, with an initial HIV viral load of 4.29
million copies/millilitre and a CD4 lymphocyte count of 10.
A cytomegalovirus (CMV) viraemia with 769 copies/

millilitre was identifed without a clear focus of end-organ
disease. Pneumocystis jirovecii (PJP) nucleic acids were
not detected on a single salivary sputum specimen and
testing for SARS-CoV-2 was negative. Peripheral blood
cultures at admission fagged positive with Gram staining
identifying budding yeast cells. C. neoformans was sub-
sequently identifed, which continued to grow from blood
cultures for a further 8 days despite antifungal therapy
with cryptococcal activity. Serum and CSF cryptococcal
antigen titres were both >1 : 1024. Lumbar puncture
revealed an opening pressure exceeding 35 cm H2O,
a positive India ink stain, and C. neoformans isolated from
culture. Multiple subsequent therapeutic lumbar punc-
tures were performed for persistent headache secondary
to raised intracranial pressure (ICP). Te patient’s serum
ferritin level was incidentally noted to be elevated through
haematinics for investigation of his signifcant anaemia.
His ferritin peaked at 13,300 μg/L with a diagnosis of HLH
confrmed using H score criteria, through which his score
was 276 points with a 99% probability of HLH [6]. A
subsequent BMAT identifed haemophagocytosis, nu-
merous budding yeast on Grocott methenamine silver
stain, and C. neoformans was again cultured (Figures 1
and 2). Mycobacterial cultures failed to grow acid-fast
organisms.

A summary of the investigations of both cases is pre-
sented in Table 1.

2.6. Management and Outcome. Te patient initially re-
ceived broad-spectrum empiric antimicrobials for pneu-
monia and sepsis. Upon isolation of C. neoformans,
intravenous L-AMB and oral 5-FC were commenced. Te
patient was treated for disseminated cryptococcosis with
a 6-week induction course of L-AMB and oral 5-FC,
followed by an 8-week 800mg oral fuconazole consoli-
dation with a plan for a further 38 weeks of 400mg daily to
complete a total 12month course. In addition to anti-
fungal therapy, azithromycin, high-dose trimethoprim-
sulfamethoxazole, and valganciclovir were administered
for Mycobacterium avium complex (MAC) prophylaxis,
empiric PJP treatment, and CMV viraemia, respectively.
Te latter two agents were later ceased due to a progressive
pancytopenia. Te patient was changed to atovaquone for
PJP treatment and valganciclovir was recommenced later
in his clinical course in response to a rising CMV viral
load, again without a clear end-organ focus. Bictegravir/
emtricitabine/tenofovir alafenamide was commenced af-
ter anti-fungal induction therapy was completed to reduce
the risk of Immune Reconstitution Infammatory Syn-
drome (IRIS); an undetectable HIV viral load was
achieved by day 25 of anti-retroviral treatment. With
regard to HLH, the patient’s ferritin count was noted to
improve from 13,300 μg/L to 575 μg/L following in-
travenous immunoglobulin, cryptococcal treatment, and
management of his secondary infections. Tis improve-
ment occurred prior to the commencement of anti-
retroviral therapy.

Te patient was discharged home with no focal
neurology.
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3. Discussion

C. neoformans is an environmental basidiomycete fungus
that typically causes opportunistic disease in immunosup-
pressed patients and is most frequently detected in blood,
CSF, and respiratory specimens. Cryptococcal species are
much less frequently encountered in urinary culture than
Candida species [3, 7]. In one case study, a cryptococcoma
was identifed in a renal transplant patient with persistently
culture-negative urine specimens; direct biopsy and culture
of the lesion subsequently grew C. neoformans [2]. Cryp-
tococcal prostatitis has been recently described in an HIV-
infected individual, culture-positive for C. neoformans in
both pulmonary and prostatic sites but culture-negative in
blood and CSF specimens [8]. It appears to be exceptionally
rare for cryptococcuria to herald disseminated cryptococcal
infection in HIV-negative individuals, as was the case in our
frst patient [9–11].

Cryptococcal bone marrow infltration is also an in-
frequently reported phenomenon [12, 13]. A seminal paper
described the antemortem diagnosis of disseminated cryp-
tococcosis made on a bone marrow specimen, proving that
such infltration was possible [14]. A retrospective series
from 1992 to 1996 reviewed 1225 bone marrow specimens
from HIV patients, and of 31 specimens positive for
mycobacteria and fungi, only one marrow grew
C. neoformans [15]. Sparse case reports have identifed
cryptococcal bone marrow infltration in a young

immunocompetent male [16], a patient with a new HIV
diagnosis [17], and a patient with previously diagnosed HIV
8 years prior who presented with a CD4 lymphocyte count of
26 cells/μL [18]. Despite the relative frequency of concom-
itant cryptococcal and HIV infections, cryptococcal bone
marrow infltration remains rarely reported in the literature.

HLH associated with cryptococcosis is a rare entity. Te
phenomenon has previously been described in the setting of
pulmonary and CNS infections and, in this context, is an
acquired immune dysregulation response to infection and
infammation [19, 20]. Te frst reported case of HLH as-
sociated with cryptococcal infection was in a case report
from 1998 detailing a child with cryptococcal meningoen-
cephalitis whose clinical course was complicated by per-
sistent fever, cytopenia, hypercytokinaemia, liver function
test (LFT) derangement, and a bone marrow biopsy sug-
gestive of the haemophagocytic syndrome. In this instance,
the child unfortunately died of acute respiratory failure
attributed to HLH.Te second known case was a 59-year-old
male diagnosed with pulmonary cryptococcosis with a past
medical history signifcant for type 2 diabetes mellitus and
current smoking who also developed persistent fevers,
cytopenia, LFT derangement, and a bone marrow exami-
nation consistent with HLH. In this instance, the patient was
managed with corticosteroids, in addition to anti-fungal
therapy for his cryptococcal infection, and his HLH resolved.

HLH also has known associations with HIV infection. A
recent review of case reports from January 2005 to April
2021 identifying 81 adults with both HIV and HLH found
the majority of patients had a secondary infectious agent
thought to have triggered HLH. Te most common of these
triggering infections were viral, including human herpes-
virus 8 and Epstein–Barr virus; though, notably, fungal
infections including Histoplasma capsulatum, Pneumocystis
jirovecii, and one case of Cryptococcus neoformans menin-
gitis were also featured [21]. In our second patient, we
propose that resolution of clinical and laboratory parameters
of HLH appeared to coincide with efective anti-
cryptococcal treatment, prior to commencement of anti-
retrovirals or the reduction in HIV viraemia, suggesting the
HLH was not driven by uncontrolled HIV but potentially by
the cryptococcal infection.

TeCryptococcus neoformans complex occurs worldwide
when compared to Cryptococcus gattii, which has a more
restricted geographical location and is often associated with
immunocompetent states [22]. In Australia, the Consensus
guidelines for the diagnosis andmanagement of cryptococcosis
and rare yeast infections in the haematology/oncology setting
2021 recommend that treatment agent and duration should
be based on the location of infection, focusing on the most
common presentations of CNS and pulmonary cryptococ-
cosis [23]. Tese guidelines follow the assumption that
treatment centres have access to a full complement of an-
tifungal agents and adequate clinical staf and laboratory
facilities, which may not be as easily accessible elsewhere.
Te combination of intravenous L-AMB and 5-FC com-
prises typical induction therapy over 2 to 6weeks for CNS
and severe pulmonary and concurrent CNS/pulmonary
infections. Whilst these guidelines are primarily targeted at

Figure 2: Bone marrow trephine biopsy showing cryptococcal
infltrate. Parafn-embedded, Grocott methenamine silver stain,
×40 (courtesy of Dr. Cyriac Abraham).

Figure 1: Bone marrow aspirate showing haemophagocytosis,
Wright-Giemsa stain, ×100 (courtesy of Dr. Mimi Yue).
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oncology/haematology cohorts, the authors acknowledge
that the recommendations may be extrapolated to other
populations. Tey also acknowledge the lack of available
research to guide non-CNS, non-pulmonary cryptococcosis.
Te European AIDS Clinical Society (EASC) guidelines for
C. neoformans largely mirror the Australian consensus
guidelines but suggest a two-week induction phase followed
by eight weeks of consolidation therapy then secondary
prophylaxis for 12months [24].

Both of our cases demonstrate that cryptococcal in-
fection can have unusual presentations. Our frst case ex-
emplifed this, as the patient’s C. neoformans infection
manifested following a urological procedure, with an ab-
sence of pulmonary/CNS disease, and was initially treated
with empirical therapy targeted at Candida species. Al-
though the patient was not heavily immunosuppressed, his
interferon therapy and fbrotic myelofbrosis may have
contributed to this atypical presentation. Tere is currently
a paucity of evidence to guide the management of non-
pulmonary, non-CNS infections and especially limited
guidance for the management in non-HIV, non-solid organ
transplant (SOT) recipients. Duration of therapy for non-
HIV, non-SOT patients is largely extrapolated from studies
of HIV and SOT patients, and clinicians must utilise their
own judgement when developing management plans for
these patients. Tis cohort of non-HIV, non-SOT patients
tends to have worse outcomes following cryptococcal in-
fection, thought largely to be secondary to a lower index of
suspicion for infection given atypical clinical presentations,
thus resulting in delayed diagnosis [23].

Our second case, the young male with HIV-associated
disseminated cryptococcosis, presented in a more typical
fashion and was managed with an extended induction phase
of dual antifungal therapy given his extensive disease. Te
Australian guidelines acknowledge the importance of
individualised care in unique cryptococcal presentations
given the paucity of evidence outside of the haematological/
oncological setting [23]. Tese cases highlight the impor-
tance of clinicians considering the genitourinary tract and
bonemarrow as possible sites of cryptococcal infection when
selecting appropriate diagnostic investigations and sub-
sequent management.

Consent

Written consent was obtained from both participants for
case report.
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