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Cryptococcosis is a rare fungal disease causes primarily by two opportunistic organisms. It is usually seen in the
immunocompromised but rarely it can infect immunocompetent individuals. We present a case of disseminated
cryptococcus manifesting as cryptococcal meningitis in a young immunocompetent individual that led to sub-
stantial nonobstructive hydrocephalus which required VP shunt placement.

1. Introduction

Cryptococcosis meningoencephalitis is a severe fungal disease of the
central nervous system. The disease commonly afflicts the immuno-
compromised, most notably those with HIV [1]. It is caused by infection
from two distinct forms of encapsulated yeasts, Cryptococcus neoforman
s and Cryptococcus gattii. Infection occurs when the spores are inhaled
and disseminated via the lungs to the bloodstream. Cryptococcosis has
been estimated at over 500,000 cases per year with 1-year mortality
rates that vary based on geographic location. From 20% in the US to as
high as 70%. in sub-Saharan Africa [1]. There are other risk factors such
as hematological malignancies, sarcoidosis, liver disease, idiopathic
CD4" lymphopenia, and immunotherapies. Rarely, Cryptococcus can
produce disease in immunocompetent hosts [2]. More recently, there is
emerging evidence that intravenous drug abuse (IVDA), even without
HIV infection, can be a risk factor for cryptococcal disease [3]. IVDA is a
well-known route of infection by hepatitis C, and this virus has been
associated with coinfection with several infectious diseases [4]. Hepa-
titis C has been shown to cause immunosuppression via T-cell dysfunc-
tion, innate immunity dysregulation, and adaptive immunity exhaustion
which may allow for disseminated cryptococcal infection in an apparent
immunocompetent host [5]. In this report, we present a case of
disseminated Cryptococcus in an immunocompetent host who was a
known intravenous drug abuser with a history of chronic hepatitis C,
who subsequently developed extensive nonobstructive hydrocephalus
necessitating ventriculoperitoneal shunt placement. (see Fig. 1)

2. Case

A 23-year-old Caucasian female presented to the emergency room in
July 2020 defined as day zero due to obtundation for approximately 2
hours. She had noted transient episodes of confusion and posterior
headaches for 3-4 months prior that had been worsening in duration
and frequency. Her medical history included anxiety, depression, and
chronic hepatitis C for which she was antiviral therapy naive. The pa-
tient had a history of polydrug abuse in which she admitted to using IV
heroin, methamphetamines and cocaine, as well as a tobacco smoking
history of uncertain duration. The patient recently had returned from
Oklahoma 2 weeks prior but noted no exposures to pigeons. Her vital
signs were within normal limits and her physical exam was benign.
Chest x-ray showed no abnormalities. Urine drug screen was positive for
cannabinoids, opiates, and benzodiazepines. CT and MRI of the brain on
day zero demonstrated enlargement of the 3rd and lateral ventricles
with transependymal CSF absorption, but no significant enlargement of
the 4th ventricle and no obstructing mass was identified (Fig. 1). EEG
was normal. Lumbar puncture was performed and showed WBC
39mm ™~ with lymphocytic predominance, RBC 16/pl, protein 129mg/
dl, glucose <1 mg/dl, opening pressure >57 cm H20 (Table 1). A few
encapsulated yeasts were seen on Gram stain. Meningitis PCR panel was
positive for Cryptococcus neoformans/gattii. Serum cryptococcal antigen
was positive and thus the patient was started on IV liposomal ampho-
tericin B 200 mg/day and oral flucytosine 1000 mg every 6 hours and
was admitted to the Internal Medicine service on day 1. HIV-1/2
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antibody and p24 antigen testing was negative and CD4 " count was 502.
HCV antibody was positive with HCV quantitative RNA value of 3.3
million copies, genotype 1a with a fibrosis score of FO. Serial LPs were
performed to decrease the opening pressure and treat the hydrocephalus
with caution for herniation. Serial LPs showed an opening pressure of 57
cm H»0 and 55 cm H30 on day four and five respectively. As there was
little reduction in pressure, a lumbar drain was placed on hospital day
10, draining 10 cc/hour for the first 24 hours of use. For the subsequent
9 days, 10 cc were drained every 2 hours. Clinically, she remained stable
during all the LPs. The lumbar drain also subsequently failed to reduce
the opening pressure sufficiently (opening pressure of 55 cm H20 on day
14), and therefore the neurosurgery team decided to perform ven-
triculoperitoneal shunting on hospital day 20 which induced rapid
clinical improvement. The patient was discharged on oral fluconazole
800 mg daily on hospital day 29 and was eventually lost to follow up.

3. Discussion

Invasive cryptococcal disease (cryptococcosis) is caused either by
C. neoformans or C. gattii. These fungal species are found throughout the
world and is commonly in association with pigeon feces, amoeba,
sowbugs, and in the hollows of some tree species [1]. The organisms can
cause disease by two mechanisms which include latency and reac-
tivation or primary acquisition [1].

Cryptococcus neoformans meningoencephalitis is a rare cause of dis-
ease in immunocompetent individuals [6]. The pathogenicity of the
organism is not fully understood but its polysaccharide glucuronox-
ylomannan capsule (GXM), phospholipase activity, and extracellular
vesicle upregulation allows for virulence factor production, host adap-
tion and immune protection [7]. During acute infection, the hosts
complement system begins the response and is induced by the GXM
capsule which leads to alveolar macrophage phagocytosis where the
fungus can replicate intracellularly. Macrophages secrete cytokines and
induce a Th1 response leading to the involvement of CD4" and CD8™"
cells which assist in recruitment and direction of immune cells and
cell-mediated destruction [8]. This supports the disease association with
states of immunodeficiency such as malignancy, CD4 " lymphopenia and
notably, AIDS where T-cells are depleted. It is increasingly recognized
that states of subclinical immunodeficiency can also precipitate disease
which primarily include, but are not limited to, uncontrolled diabetes,
alcoholism, chronic infection, sarcoidosis, IVDA, and chronic liver dis-
ease [8]. In our patient, it was thought that a combination of her history
of intravenous drug abuse and history of chronic Hepatitis C with high
active viral load led to a subclinical decrease in immunocompetence and
subsequent infection with Cryptococcus.

Serum from chronically HCV-infected patients displayed a lower
level of C5b-9 and a reduced antimicrobial effect on model organisms
compared to healthy volunteers. Also, liver biopsy in infected patients
show reduce C9 mRNA expression [9]. Hepatitis C also has two known

Medical Mycology Case Reports 32 (2021) 53-55

Table 1

CSF Results throughout admission.
Lumbar Puncture Day 3 Day 17 Day 26 Reference
Results Range
Color Colorless Colorless Colorless
Turbidity Clear Clear Clear
White Blood Cell 39/mm?® 55/mm®  13/mm? 0-5/mm’®
Red Blood Cell 0/mm?> 13mm? 16mm® <1/mm?®
Neutrophil 71% 7% 2% 2-6%
Lymphocyte 24% 82% 8% 40-80%
Monocyte 4% 10% 3% 15-45%
Protein 113 mg/ 91 mg/dl 129 mg/ 20-40 mg/dL

dl dl

Glucose 7 mg/dl 2 mg/dl <1 mg/dl 45-80 mg/dl

structural proteins, 3/4 A (NS3/4A) and non-structural 5A (NS5A),
which both contribute to immune dysregulation and reduced host
response by cleaving toll like receptors and disrupting cytokine
signaling. Together, providing a hypothetical mechanism that supports
opportunistic infection in HCV [10]. El-Serag et al. found an association
between HCV infection and multiple other infectious diseases and
concluded that patients suffering from HCV infection had a significantly
higher prevalence of cryptococcal infections (0.4% vs 0.1%), compared
to controls [4]. Our case highlights the possible contribution of HCV in
cryptococcal infection, but also that clinicians may consider screening
for HCV in cryptococcosis, especially in those with a substance abuse
history.

We also consider that her injection drug use may have contributed to
her infection. It is uncertain how disseminated cryptococcal disease
might develop in patients who use intravenous drugs. However, meth-
amphetamine has been shown to promote dissemination of cryptococcus
from the respiratory tract into the CNS in animal models by altering
phagocytosis and disrupting antigen presentation on certain immune
cells [11]. Furthermore, methamphetamine accumulation in the lungs
can results in defects in macrophages and neutrophils, creating condi-
tions more likely to result in disease. And finally, methamphetamine
exposure causes C. neoformans to modulate its capsule which may be
advantageous during infection [11].

Elevated intracranial pressure (ICP) in patients with HIV-associated
cryptococcal meningitis is associated with an increased risk for mor-
tality and prompt management is necessary [12]. Several treatment
options exist for managing elevated intracranial pressure including
intermittent CSF drainage by means of sequential lumbar punctures,
insertion of a lumbar drain, or placement of a ventriculoperitoneal
shunt. Medical approaches, including the use of corticosteroids, acet-
azolamide, or mannitol, have not been shown to be effective in the
setting of cryptococcal meningitis [12]. In cases where repeated lumbar
punctures or use of a lumbar drain fail to control elevated pressure
symptoms, or when persistent or progressive neurological deficits are
present, a ventriculoperitoneal shunt is indicated [12]. HIV negative and

Fig. 1. MRI on presentation (day 0), ventriculomegaly is seen on all three views: T1 flair axial (a), T2 coronal (b), T2 saggital (c). Lack of ventriculomegaly of the

fourth ventricle and any obstructive mass is best visualized on saggital view (c).
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positive cases are managed the same although the data is sparse on
outcomes in HIV-negative associated cryptococcal intracranial hyper-
tension (ICH). Liu et al. proposed early placement of a shunt is helpful in
decreasing uncontrollable elevated opening pressure regardless if ven-
triculomegaly was present in non-HIV cryptococcosis patients. The
shunt could not only relieve the symptoms of ICH but could also improve
the clinical features of these patients. Therefore, early diagnosis and use
of a ventriculoperitoneal shunt before the onset of severe neurological
deficit symptoms, could be beneficial and essential [13].

In summary, this case highlights the possible important role of social
and medical factors that can contribute to non-HIV associated crypto-
coccal dissemination and the need for prompt recognition, diagnosis,
and treatment of ICH in these patients.
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