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Case report

Cryptococcus meningitis presented with multiple cerebral infarcts
in an immunocompetent patient
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A B S T R A C T

Cryptococcus neoformans is generally observed with immunosuppressive conditions. Rarely, it may be
seen in immunocompetent individuals and presented with non-specific conditions. We described an
immunocompetent case of cryptococcal meningitis presented with multiple cerebral infarcts. Despite
the late diagnosis and emergence of hydrocephalus during treatment, the patient was recovered without
any sequelae. In immunocompetent patients, the conventional diagnostics tests may be negative because
of the low fungal load. If it is available, the Biofire FilmArray meningitis panel has high sensitivity and
specificity for diagnosis.
© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Cryptococcus neoformans is an opportunistic fungus commonly
seen in the environment. Cryptococcosis is an infection caused by
the fungi Cryptococcus neoformans and gattii. The fungus is usually
acquired by inhalation from the environment, and it may
disseminate hematogenously to the central nervous system
(CNS) [1]. Additionally, skin, eyes, bones, and soft tissue may be
affected [2]. The immunosuppressive conditions are major risk
factors for C. neoformans infections, such as advanced HIV/AIDS,
idiopathic CD4+ lymphopenia, diabetes mellitus, organ transplan-
tation, and prolonged corticosteroid usage [3]. Although the
mechanism is not fully understood, CNS infection caused by C.
neoformans may be rarely seen in immunocompetent individuals
and the disease may occur with nonspecific symptoms that last for
weeks [4]. In such cases, exposure to organisms with increased
pathogenicity or undiagnosed immune deficiency may be the
reason [5]. Despite the low frequency in immunocompetent
patients, its mortality is high due to delayed or misdiagnosis [4].

We describe an immunocompetent man with cryptococcal
meningitis (CM) who presented with multiple cerebral infarcts and

cryptococcomas. During the therapy, although hydrocephaly
emerged, the patient was recovered without sequelae.

Case report

In December 2016, a 59-year-old man who had suffered from
headaches, slowdown in speech, inability to walk, and weakness
was admitted to the hospital. On examination, his body tempera-
ture was 37.2 �C, with blood pressure 140/80 mmHg, a heart rate 84
beats/min, and respiratory rate 24 breaths/min. His neurological
and fundoscopic examination were normal. Cranial MRI revealed
bilateral cerebral-cerebellar multiple millimetric gliotic lesions
and leptomeningeal enhancement. Based on the radiological
appearance, infectious pathologies, lymphoma, or vasculitis were
considered presumptively in the differential diagnosis (Fig. 1A).
Lumbar puncture (LP) was performed, and the appearance of
cerebrospinal fluid (CSF) was clear. The other CSF findings were as
follows; the opening pressure (OP) of 19 cmH2O, total leucocyte
count (TLC) of 302/mL (polymorphonuclear 5%, lymphomononu-
clear 95 %), protein 113 mg/dL, glucose 30 mg/dL, and simultaneous
blood glucose level 147 mg/dL. CSF lymphoma, paraneoplastic
panel, Mycobacterium tuberculosis PCR and Cryptococcus neofor-
mans with India ink were all negative. The acute ischemic
cerebrovascular event was determined by cranial MR imaging
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Eight months later, the patient presented with a slowdown in
peech, sleepiness, and weakness. His neurological examination
as unremarkable except for dysarthria and inability to walk. For
he stroke etiology, we re-evaluated the cardiac source and large
essel occlusion, but we found all these sources in the normal
ange. Cerebral digital subtraction angiography was performed and
eft anterior cerebral artery segment A1, and right posterior
erebral artery segment P1 was reported as hypoplastic. Based on
he acute multiple ischemic lesions in diffusion-weighted imaging
nd the clinical status of the patient, the vasculitis was
resumptively diagnosed. Therefore, seven days of pulse steroid
nd one-day of cyclophosphamide treatments were given. The
ext day, fever was detected as 38.1 �C without headache and neck
tiffness. We performed lumbar puncture (LP) which revealed an
ncreased OP of 23 cmH2O, with leucocyte count of 193 u L
polymorphonuclear 67 %, lymphomononuclear 32 %), protein 313
g/dL, glucose 11 mg/dL, simultaneous blood glucose 101 mg/dL
nd therapeutic CSF drainage was performed due to high OP.
iofire Film Array Meningitis/Encephalitis panel was positive for
ryptococcus neoformans/gattii. On microscopic examination of
SF, cryptococcus-like encapsulated yeasts were demonstrated
ith India ink (Fig. 2).

Liposomal amphotericin B (AmB) 5 mg/kg and fluconazole 800
mg/day were started immediately (flucytosine was not available in
Turkey). Seven days later Cryptococcus neoformans was grown in
CSF culture. A thorax tomography revealed no evidence of lung
disease suggesting pulmonary cryptococcosis. The lesions in the
previously performed cranial imaging were interpreted as
cryptococcoma (Fig. 1C). The patient had not any known
immune-suppressive disease or well-known risk factors for
cryptococcosis. At the beginning of his hospitalization, a pulse
steroid and cyclophosphamide were given with the suspicion of
CNS vasculitis. HIV testing was negative and CD4 count was found
in normal range for twice (1004-33% and 630-31%, respectively).
On day 17 of treatment, LP was repeated and C.neoformans/gattii
was positive in the Biofire FilmArray meningitis panel but yeast
culture was negative. His clinical condition of the patient was
improved partially after twenty days with consciousness, ability of
walking, and speaking improving. At the end of six weeks of AmB
treatment, it was withdrawn, and the patient was discharged with
fluconazole for maintenance treatment.

Two weeks later, while the patient was taking 800 mg/day
fluconazole, he presented with a deterioration of the general
condition, confusion, aphasia. Cranial MRI was performed and the
triventricular hydrocephaly was detected (Fig. 1E). Antiedema
treatment was started and flucytosine was supplied. The antifungal
treatment was started over again with flucytosine and AmB. Eight
weeks later, induction treatment was stopped and switched to
fluconazole. Fluconazole was given fifteen months totally for
maintenance and consolidation therapy. His clinical condition was
improved completely, and cranial imaging showed regression of
previous lesions (Fig. 1F). After 8 months of finishing antifungal
drugs, his condition was good and stable without any neurological
findings or symptoms.

ig. 1. (A) Diffusion-weighted imaging and ADC mapping show acute ischemic lesions in the right caudate nucleus (B) Diffusion-weighted imaging and ADC mapping shows
cute ischemic lesions ingenue of the internal capsule on the left side (C) T2- weighted cranial MR imaging shows bilateral centrum semiovale and periventricular subcortical
hite matter hyperintensities, cryptococcomas (D) T2- weighted cranial MR imaging shows the chronic ischemic gliotic area (E) T2- weighted cranial MR imaging shows
erebral atrophy and hydrocephalus in the following time of the treatment (F) chronic lesions in the post-treatment period.
ig. 2. India ink stain of CSF demonstrating encapsulated yeast-like fungus,
ryptococcus neoformans.
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Discussion

Cryptococcal meningoencephalitis, which occurs with the
entrance into the CNS of the fungus, is generally seen in
immunocompromised patients, especially with HIV [6]. In Western
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countries, among the cryptococcal CNS infections, only 20 % of
cases were HIV negative [7]. In our case, we did not find any
specific immunosuppressive condition, such as HIV, CD4+ lym-
phopenia, diabetes mellitus, but it was learned from the patient's
history that he fed pigeons on his terrace. Since C. neoformans is
typically found in soil, excreta of birds, especially pigeons, this may
be assumed as a risk factor [8].

The immunocompromised patients with cryptococcus CNS
infections usually have a shorter duration of symptoms before the
hospital admission, probably because of having a higher burden of
fungal organisms [9]. Unlike, the disease may be with the subacute
onset and, symptoms may be subtle in immunocompetent patients
[5]. Therefore, the diagnosis of CM may be challenging, and it is
often misdiagnosed. Liao et al. showed that the time from onset
symptoms to diagnosis is significantly longer in HIV-uninfected
patients compared to HIV-infected patients (p = 0.048) [6]. The
presentation of our immunocompetent patient was nonspecific,
therefore at the beginning of his admission other reasons were
investigated.

The nodular brain lesion known as cryptococcoma due to
Cryptococcus is the least common form of CM and it is extremely
rare in immunocompetent individuals compared to immunocom-
promised patients [10,11]. While some studies have indicated that
cerebral cryptococcoma is more frequent in C. gattii meningitis
than C. neoformans, others have shown contrary [12,13]. In a case
series, all 5 cases misdiagnosed as tuberculoma or abscess before
biopsy [13]. In our case, the lesions in cranial imaging were also
supposed as tuberculoma or malignant nodules firstly.

Compared with other fungal pathogens, the cerebrovascular
complicationsofCM, especiallycerebral infarcts, arenotably rare and
usually occurred in patients with HIV [14]. In the early stages of CM,
cerebral blood fluid is disturbed and, infarcts may be seen [15]. Chen
et al. found the incidence of acute/subacute cerebral infarction as 19
% in HIV-negative patients, and multiple cerebral infarctions were
the most common type (86 %) as in our case [14]. There are a limited
number of case reports relating to cerebral infarcts in HIV-negative
patients and, their therapeutic outcomes are quite poor [16]. Our
patient was investigated for about 1 year due to cerebral infarcts.
Despite the late diagnosis, the patient had a favorable outcome. The
basic infectious diagnostic tests, including India ink, were done and
none of themwaspositive.Shortlyaftercorticosteroidtreatment, the
fever was detected, and the CSF panel was initially done. After its
positivity, we applied India ink to CSF again and it was positive in this
time. In the literature, longtime steroid treatment was defined as a
risk factor for CM. However, inpresented case, the specific symptoms
appeared the day after corticosteroid treatment. The mechanism is
not clear enough, but the pathogenicity or burden of the organism
might increase with immunosuppressive treatment [5]. Thus,
steroid treatment may have exacerbated the emergence of the full
clinical presentation. This may also explain why India ink staining
was negative previously.

Besides cerebral infarcts, hydrocephaly, which results from
inflammatory exudates by CSF blockage, is a serious and more
common cranial complication of CM [16]. The fungal polysacchar-
ides may contribute that by blocking CSF outflow and disturbing
CFS absorption [16]. Liao et al. have shown that hydrocephaly was
related to poor outcomes in HIV-negative patients [6]. Hydro-
cephaly usually occurs as a late complication in untreated patients,
and it was observed during a very early period of treatment in our
case, probably because of delayed presentation.

microscopic examination rapidly. Its sensitivity, however, which is
approximately 80% inpatients withHIV, while <50% in HIV-negative
patients depending of the fungal burden [5,9,18]. Latex agglutination
test has high sensitivity and specificity, but in the presence of low
fungal burden, false-negative results may be seen [9]. A multiplex
PCRassay (Biofire Film ArrayMeningitidis/Encephalitis Panel)detect
pathogens more rapidly than other methods and it has high
sensitivity and specificity (90 % and 97 %, respectively) [6]. In our
case, shortly after pulse steroid treatment, C.neoformans/gattii was
firstly detected by Biofire Film Array Meningitis/Encephalitis Panel.
Rarely false-positive test results may be seen in the Biofire [19]. At
the same time, the panel is expensive and does not distinguish C.
neoformans and C.gattii. However, PCR provides rapid detection of
Cryptococcus in CSF and, it may decrease time to initiation of
targeted therapy, the length of stay and, cost [20]. Therefore, it is a
useful test for immunocompetent individuals who have not been
considered CM in areas with low prevalence.

In this case, despite the late diagnosis and various life-threating
complications, fortunately, the patient was recovered without any
sequel and is in remission for eight months since the end of the
antifungal therapy.

Conclusion

CM is an opportunistic infection that generally occurred in
immunocompromised, especially HIV positive patients. Besides, it
may be seen rarely in immunocompetent individuals with
nonspecific and more subtle symptoms. These patients may suffer
from serious complications with high mortality. Therefore,
Cryptococcosis should be considered in the differential diagnosis
of immunocompetent patients, presenting with prolonged head-
ache, cerebral infarct, and hydrocephalus in order not to delay
diagnosis and treatment. Moreover, the fungal burden is lower in
these groups of patients, and the sensitivity of India ink stain also
decreases. If it is available, PCR is a very useful test that has high
sensitivity and specificity.
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