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A Rare Case of Cryptococcus gattii
Meningitis in Advanced HIV Disease,
Sagittal Thrombosis, and Immune
Reconstitution Syndrome, Resolved
With Isavuconazonium

Jerome Okudo, MD', Valerie F. Civelli, MD'2,
Vishal K. Narang, MD', Royce H. Johnson, MD',
Nadir Khan, MD', Brittany Andruszko, PharmD',
and Arash Heidari, MD'

Abstract

Cryptococcus gattii is a species that has received more recognition in the recent past as distinct from Cryptococcus neoformans.
C gattii is known to cause meningeal disease in both immunocompetent and immunosuppressed hosts. Patients may be
clinically asymptomatic until immunosuppressive conditions occur such as corticosteroid treatment or an HIV infection.
HIV-associated cryptococcal infections are most often due to C neoformans. C gattii is found in a minority. Speciation and
subtyping of Cryptococcus are not always accomplished. In many parts of the world, there is no availability for speciation
of Cryptococcus. Travel history may provide a clue to the most probable species. This case demonstrates a case of C gattii
meningitis with a multiplicity of complications. These include advanced HIV disease secondary to nonadherence, immune
reconstitution inflammatory syndrome, and superior sagittal sinus thrombosis. The patient represented diagnostic and
therapeutic dilemmas over time. Headache was the primary symptom in cryptococcal meningitis, immune reconstitution
inflammatory syndrome, and superior sagittal sinus thrombosis. All are discussed in detail as potential etiologies for the
primary disease. Isavuconazonium is a relatively new broad-spectrum antifungal azole that was used as salvage therapy.
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cryptococcal meningeal infections in endemic areas. The
geographic range appears to be expanding with the continued
study of C gattii.58

C neoformans and C gattii are encapsulated, heterobasid-
iomycetous fungi. The asexual form is recovered from clini-
cal cases and is an encapsulated yeast that reproduces by
budding.’ The respiratory tract is the primary portal of entry.’
Lymphohematogenous dissemination is responsible for seed-
ing other organs including the meninges (see Figure 1).

Introduction

There are approximately 1 million cases of cryptococcosis
each year worldwide and an estimated 650000 associated
deaths. Patients with advanced HIV disease comprise the
majority.'

Cryptococcus has 37 known species but only 2 have been
identified as pathogenic for cryptococcosis: C neoformans
and C gattii. In 1970, C gattii was first described in Australia
as a subspecies of C neoformans. It is a fungus associated
with several ecologic niches.*® In 1999, C gattii emerged in
British Columbia and the northwest United States. C gattii
was recognized as a separate species from C neoformans in
2002.7
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Figure |. Encapsulated yeast inhaled into the respiratory tract. Lymphohematogenous dissemination.*

The lungs and the central nervous system (CNS) are the
most common clinical sites of infection.” Involvement of the
parenchyma of the brain and meninges occurs in 40% to 86%
of patients.!® Characteristic manifestations of CNS disease
include meningitis, cryptococcomas, and spinal cord granulo-
mas. Patients typically present with signs and symptoms of
meningitis including fever, headache, nausea, vomiting, focal
neurologic deficits, memory loss, or change in consciousness
including cloudy/delirium, obtundation/stupor, and coma.’!!

One of the most critical determinants of outcome for
cryptococcal meningoencephalitis is the control of intracra-
nial pressure (ICP). Approximately 50% of HIV-infected
patients with cryptococcal meningoencephalitis demonstrate
an elevated baseline ICP >250 mm H,O of CSF. Lumbar
puncture (LP) is recommended. An opening pressure of
=250 mm H,O with symptoms warrants medical therapy.
CSF drainage should be performed sufficiently to achieve a
closing pressure of <200 mm H,O or 50% reduction of ini-
tial opening pressure.!?

Neuroimaging is performed in patients with suspected
cryptococcal meningitis.!® It does not alter management
once cryptococcus is diagnosed. Magnetic resonance imag-
ing (MRI) is preferred in patients with HIV disease and may
demonstrate leptomeningeal enhancement or focal brain
disease.” LP for high ICP is much more important to both
follow and treat elevated ICP.

Cerebrospinal fluid (CSF) analysis in cryptococcosis typ-
ically reveals a lymphocytic pleocytosis with elevated pro-
tein and decreased glucose levels. Cell counts vary from
<20 cells/emm to >100 cells/cmm.'>!'* Low lymphocyte

proliferative responses after stimulation with antigens are
particularly noted in persons with active HIV disease. The
CSF formula is that of chronic meningitis and is, therefore,
the differential diagnosis.!*

Mycologic diagnosis is accomplished by a variety of
methods including positive India ink examination of CSF
and blood, fungal cultures, and cryptococcal antigen (CrAg)
detection in blood and spinal fluid.>!*

Management of C gattii meningitis is approached with
consideration for 3 risk groups: HIV-infected individuals,
organ transplant recipients, and ostensibly immune normal
hosts. For each respective risk group, therapeutic algorithms
have been articulated. This includes an induction phase, con-
solidation phase, and a maintenance phase. Induction ther-
apy for meningoencephalitis involves fungicidal regimens,
such as a polyene and flucytosine. It is followed by suppres-
sive regimens using fluconazole. Recognition of increased
ICP is critical and should be addressed as a separate problem
from meningitis. See reference guidelines by the Infectious
Diseases Society of America (IDSA).!

The host response to C gattii depends on the competency
of the host’s innate and adaptive immune systems. Host
immunodeficiencies of the innate system may eventuate into
clinical cryptococcal disease if there is macrophage failure.
For the adaptive immune system, cryptococcal disease pro-
gression is facilitated in the setting of a predominately Th-2
response. There is a depletion of CD4* T-helper (Th)-1 and
Th-17 cells, as well as an increase in Th-2 cells. Failure to
produce a Th-1 dominate response means failed host protec-
tion against cryptococcal infection.
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HIV infection may be considered a failure of host cellular
responses in the progressed phase of disease. Initially, how-
ever, HIV selectively infects CD4+ T-cells incognito and
replicates intracellularly. It is undetected by the innate or the
adaptive systems. There is pathogenic hyperactivation and
proliferation of infected CD4™ T cells specific for antigens
other than HIV. Eventually, CD4+ T-cell depletion results
and accelerates HIV disease progression.'®

Immune reconstitution inflammatory syndrome (IRIS)
is an immunologic exacerbation based on improved host
response to antiretroviral therapy. Potential treatment chal-
lenges related to IRIS are well described in HIV and cryp-
tococcal meningeal coinfection.®? Similar to cryptococcal
meningitis and HIV-encephalitis, the presenting symptoms
commonly include headache, fever, and meningismus.?®
Increased ICP, hydrocephalus, and systemic inflammation
can also occur.

Cerebral venous thrombosis (CVT) is the rarest complica-
tion of venous thrombosis in cryptococcal meningitis and is
difficult to diagnose.'”!® Complaints of headaches require
cerebral vascular imaging for diagnosis. Evidence-based rec-
ommendations indicate anticoagulation treatment to reduce
the risk of cardiovascular complications and death. The
American Heart Association and American Stroke Association
recommend anticoagulation for 3 to 6 months in provoked
CVT, and 6 to 12 months in unprovoked CVT.!8

CVT occurs at an annual incidence of 3 to 5 per million
and tends to affect women and younger individuals.!” Risk
factors for CVT include thrombophilia, infection, trauma,
immobilization, reproductive (especially puerperium and
pregnancy), malignancy, medications, inflammatory, hemato-
logical, endocrine, systemic, and intracranial abnormalities. '8
Multiple risk factors of thrombosis may coexist as demon-
strated in our case (advanced HIV disease, IRIS, and cryp-
tococcus infection). The impact of multiple risk factors
for venous thrombosis and its implications for manage-
ment highlights the need for early comprehensive risk
assessment.

Prophylactic strategies are considered. A heightened
awareness of the potential difficulty in achieving adequate
anticoagulation due to drug-drug interaction in patients on
antiretroviral regimens is merited.

Methods

Kern Medical Institutional Review Board approval was
obtained for review of the patient’s record. A literature search
was conducted on PubMed, ResearchGate, Google Scholar,
and major journal databases including Infectious Diseases
Society of America, Centers for Disease Control and
Prevention, and Clinical Infectious Diseases. The following
search terms were applied: Cryptococcus gattii, cryptococcal
meningitis, superior sagittal sinus thrombus, cerebral venous
thrombosis, thrombus in HIV, IRIS, isavuconazonium, azole

side effects, ICP, and meningitis. Twenty-three reference
articles were pulled.

Case Presentation

A 45-year-old Caucasian man was diagnosed with HIV dis-
ease at another institution. He was nonadherent with antiret-
roviral therapy. One month after diagnosis, he presented to
our institution with a severe headache and vomiting for 2
days.

On physical examination, his temperature was 37.3 °C,
the pulse was 63 beats per minute, the respiratory rate was 21
breaths per minute, and the blood pressure was 140/91 mm
Hg. The oxygen saturation was 97%, while the patient was
breathing ambient air. He was in mild distress secondary to
his headache. The general physical examination was unre-
markable except for mild meningismus. The neurologic
examination revealed normal mental status, cranial nerves,
motor, gait, and balance.

Complete blood count with differential revealed lympho-
cytopenia (0.9 X 103 cells/uL) and routine chemistry was all
normal except for mild transaminitis (aspartate aminotrans-
ferase 56, alanine aminotransferase 141 units/L). His abso-
lute CD4+ cell count was 38 cells/uL, and his HIV-1 RNA
polymerase chain reaction revealed 35284 copies/mL.

LP demonstrated an opening pressure of 340 mm H,O.
The CSF analysis revealed a red blood cell count of 10 cells/
cmm, a white blood cell count of 24 cells/cmm, lymphocytes
of 73%, monocytes of 25%, neutrophils of 1%, and eosino-
phils of 1%. CSF glucose was 56 mg/dL and CSF protein
was 75 mg/dL. Analysis of the CSF with India ink was posi-
tive for Cryptococcus species. Latex agglutination assay of
CSF revealed a CrAg titer of 1:2046. Subsequently, the blood
was positive for yeast. Serum assay revealed a CrAg titer of
1:4096.

Chest radiographs showed 2 irregular noncalcified densi-
ties of the right lower lobe with early central cavitation. Bron-
choalveolar lavage confirmed Cryptococcus. Neuroimaging
of the head was found to be negative.

Cryptococcal meningitis with pulmonary cryptococcoma
was diagnosed. The patient was admitted and started on
induction therapy with intravenous liposomal amphotericin
B (AmB) and oral flucytosine. After a 14-day course, he was
discharged home on consolidation therapy with fluconazole
and antiretroviral therapy. He was followed closely by the
infectious disease clinic.! Fungal isolates from blood and
CSF were demonstrated to be C gattii.

The patient was hospitalized 9 times over a 12-month
period for recurrence of fever, headache, and elevated ICP.
Therapeutic LPs with CSF removal were intermittently
required. A shunt was not placed due to inconsistent need for
CSF drainage beyond a few days per episode.

The serum and CSF CrAg varied considerably over this
time course. The maximum serum CrAg titer was 1:>4096
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20 mm

Figure 2. Magnetic resonance imaging of brain axial T |-weighted
postcontrast with a red arrow showing the cryptococcoma.

and the minimum was 1:256. The maximum CSF CrAg
titer was 1:>2048 and the minimum was 1:8. Fluconazole
levels were judged to be therapeutic (41.4 pg/mL serum
fluconazole).

In the fourth hospitalization, a follow-up MRI of the brain
demonstrated the development of cryptococcomas in the
right posterior cerebellum and left temporal region. He was
declared a therapeutic failure on fluconazole. Isolates were
sent for sensitivity testing and results showed. Isolate sensi-
tivity did not indicate drug resistance to any antifungal medi-
cations. Sensitivity results revealed AmB 0.5 pg/mL,
fluconazole 4.0 pg/mL, natamycin 4.0 pg/mL, itraconazole
0.25 pg/mL, posaconazole 0.25 pg/mL, voriconazole 0.06
png/mL, isavuconazole (ISA) 0.125 pg/mL. Induction therapy
with AmB and flucytosine was reintroduced for 6 weeks.
Subsequently, consolidation therapy with voriconazole 450
mg twice daily was initiated, at calculated dosing 6 mg/kg.

Salvage therapy with voriconazole, did not improve his
fever, headache, or elevated ICP, prevent hospitalizations, or
reduce the CSF or blood CrAg titers. He was adherent to
therapy, but therapeutic levels were not achieved. After 3
months on voriconazole, the patient developed dysphagia
that drew concern for possible onset of IRIS or worsening
CNS cryptococcosis. Candida was not identified. The dys-
phagia self-resolved within 2 months, requiring no further
workup.

On the ninth hospitalization, and 1 year into treatment, an
MRI of the head, revealed a new cryptococcoma (see
Figure 2) and evidence of CVT. Magnetic resonance venog-
raphy of the brain revealed a superior sagittal sinus throm-
bosis (see Figure 3). Superior sagittal sinus thrombosis was
diagnosed and treated with anticoagulation therapy'® (see

Figure 3. Magnetic resonance venography of brain showing a
red arrow at the region of signal void of the sagittal 2-dimensional
echo sequence source images, indicating a superior sagittal sinus
thrombosis.

Figure 4 for diagnoses, hospitalizations and therapeutic
regiments).

Most of the patient’s treatment was spent inpatient. He
was started on multiple rounds of induction therapy, with
regiment durations of 2 weeks or 6 weeks. Typically, he
ended up in the emergency room with hospitalization for
elevated ICP. Consolidation therapies included fluconazole
and voriconazole, both of which failed, despite patient adher-
ence. The therapeutic levels of antifungal medications were
measured in the serum regularly throughout treatment.
Therapeutic levels were achieved consistently with flucon-
azole antifungal treatment. Voriconazole was consistently
identified at subtherapeutic in the serum despite patient
adherence.

Isolate sensitivity did not suggest resistance, but his
worsening condition warranted therapeutic modification.
Antifungal therapy was switched from voriconazole to
ISA 372 mg daily. Concern for IRIS was also increasing.
Antifungal and antiretroviral therapies were continued in
accordance to guidelines. No treatment holiday was taken.
Treatment efforts were focused on ICP control, anticoagu-
lation therapy for CVT, and continued adherence to anti-
fungal therapy and medications for HIV.

The patient’s cryptococcal disease significantly improved
since his transition to ISA. His headache and ICP improved.
His absolute CD4+ cell count was 308 cells/uL. HIV-1 RNA
polymerase chain reaction was not detected (<20 copies/
mL: “not detected”) at his 1-year follow-up. The superior
sagittal sinus thrombosis also resolved as demonstrated by
magnetic resonance venography. There have not been any
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Diagnoses, Hospitalizations & Therapeutic Regiments
Initial "KM HV1 [KMHV2 |KMHV3 |KM KM KM HV6 | KM KM HVS8 | KM
HIV HV4 HVS HV7 HVY9
Diagnosis
("CD4/ 10/2017 10/2017 06//2018 07/2018
VL) 7/2017 10/2017 | 04/2018 07/2018 08/2018
6/2017
*LOS Outside 14 days 1 day 1 day 8 days 6 days 9 days 5 days 11 days 1 days
facility
ART Therapy Initiated Continued | Continued | Continued | Continued | Continued | Contin- | Continued | Continued | Continued
(ABC/DTG/3TC) ued
Adherent to ~ No No No No No Yes Yes Yes Yes Yes
ART Therapy?
Antifungal Not 'AmB / None None AmB AmB None None AmB Continued
Induction Applicable | Flucyt. Flucyt. Flucyt. AmB
Therapy — 1
2-week 6-week 6-week 6-week 6-week
regiment regiment | regiment regiment | regiment
Antifungal Not “Flucon. Flucon. Flucon. Flucon. Vori Vori Vori Vori “ISA
Consolidation Applicable | started at | continued | continued | Failure Failure started
Therapy discharge
-Isolates
sent for
sensitivity
testing
(Not
Resistant)
*Vori
Started
Adherent to Not Yes Yes Yes Yes Yes Yes Yes Yes Yes
Antifungal Applicable
Therapy?
Therapeutic Not Not Not Not
Antifungal levels | Applicable | Applicable | Yes Yes Appli- No No No No Applicable
reached? cable
Cryptococcosis X
Initial Diagnosed
Pulmonary X New
Cryptococcomas Lesions
CNS X New
Cryptococcomas Lesions
°SSS Cerebral X
Thrombosis
IRIS X

*CD4+ cell count was 38 cells/microliter, HIV-1 RNA polymerase chain reaction (PCR) revealed 35,284 copies/mL.
~KM HV#: Kern Medical Hospitalization Visit #
+LOS: Length of Stay
~ART Therapy (ABC/DTG/3TC): Antiretroviral therapy abacavir (ABC), lamivudine (3TC), dolutegravir (DTG)
!AmB: Liposomal Amphotericin B
//Flucyt: Flucytosine
=Flucon: Fluconazole
Fluconazole therapeutic range is normally 5 - 20 mcg/mL, but some clinicians use range 1 - 40 mcg/mL.
#Vori: Voriconazole
Voriconazole therapeutic range for treatment: trough 2.0 to 5.5 meg/mL. Serum trough levels less than or equal to 1 mcg/mL are reported to be
associated with lack of therapeutic response
&ISA: isavuconazonium
0SSS: Superior Sagittal Sinus

Figure 4. Diagnoses, hospitalizations, and therapeutic regiments.
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further hospitalizations since ISA therapy. He is adherent
to ISA maintenance therapy and antiretroviral therapy 12
months after the ninth hospital discharge.

Discussion

Eight cases were found in the medical literature that recog-
nize concomitant cryptococcal meningitis and CVT (Table 1).
Five of these 8 cases involve individuals with HIV disease.
Specifically, CVT was identified in the transverse sinus,
superior sagittal sinus, and sigmoid sinuses in these 8§ cases. C
neoformans was found in half of the recorded cases, while 3
did not distinguish the species. We were unable to identify
any instances of CVT involving C gattii. Additionally, none
of these cases demonstrated the multiplicity of problems,
extensive hospitalizations, and specific therapy as reported
here.

A failed induction or consolidation therapy requires a
modification of dose, duration, or change of the therapeutic
agent. Relapse of signs and symptoms during treatment
should be carefully assessed to decipher between a failure
to control fungal growth from drug resistance, or adher-
ence, or IRIS. IRIS is an additional problem seen in HIV
and can mimic therapeutic failure. Secondary resistance to
fluconazole is an emerging problem in some geographical
locations. This was not case in our patient as demonstrated
by the sensitivity results (AmB 0.5 pg/mL, fluconazole 4.0
pg/mL, natamycin 4.0 ug/mL, itraconazole 0.25 pg/mL,
posaconazole 0.25 pg/mL, voriconazole 0.06 pg/mL, isavu-
conazole 0.125 pg/mL). In persistent and relapse infec-
tions, isolates should be submitted for sensitivity testing
and alternative agents should be considered.’

Low CD4+ counts (<200 cells/mm?), high viral load,
and nonadherence to antiretroviral therapies are all risk fac-
tors for venous thrombosis. The most common risk factor is
an ongoing infection. Proinflammatory cytokines, inter-
luekin-6 and TNF-a, and endothelial activation have been
implicated as underlying pathogenesis.?’

Patients with advanced HIV disease with active C gattii
meningitis appear to be at a higher risk for complications
than persons without HIV disease. Individuals with
Cryptococcus and HIV disease are at substantial risk for
IRIS. IRIS is most probable in patients who have a very low
CD4 count (<200 cells/mm?) when antiretroviral therapy is
initiated. HIV therapy was difficult in this patient because
he was not adherent at both the first institution and at our
institution with initial therapies. With varying timelines of
poor adherence and monitoring of his ART medications, all
may have contributed to the development of IRIS. The tim-
ing of initiating antiretroviral therapy remains challenging.

Minor IRIS manifestations will typically resolve sponta-
neously in days to weeks. Major IRIS complications, such as
CNS inflammation with increased ICP may require cortico-
steroids.! The exactness of when to initiate antiretroviral
therapy in the setting of cryptococcus and HIV coinfection to

side skirt IRIS remains indeterminate. Recommendations
propose a wide range of 2 to 10 weeks should be undertaken
to accommodate this uncertainty.'

Conclusion

Patients with complex cryptococcal disease may have a mul-
tiplicity of complications that include increased ICP, hydro-
cephalus, and CVT. An additional complication is IRIS more
common in HIV patients. The clinical presentation of these
symptoms may overlap significantly. Significant effort is
required to discern the appropriate therapeutic intervention
to achieve resolution.

Authors’ Note

This case has been presented at the American Federation of Medical
Research’s Western Conference, January 2019, as well as the
Infectious Disease Association of California’s 34th Annual Fall
Symposium, November 2019.
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