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Abstract:
We retrospectively reviewed the medical histories, examination results, treatments, and prognoses of nine

patients with cryptococcal meningitis who were diagnosed and treated at Hokkaido University Hospital and

its affiliated hospitals over the past 10 years. Cryptococcal meningitis can develop even in immunocompetent

hosts, and its prognosis is poor owing to diagnostic difficulties and delayed treatment. Although liposomal

amphotericin B and oral 5-fluorocytosine are standard therapies, voriconazole or intraventricular administra-

tion of amphotericin B may also be considered treatment options for refractory patients. Some patients de-

velop delayed exacerbations owing to immunological mechanisms that require steroid therapy.
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Introduction

Cryptococcal meningitis is a general term for meningitis

or central nervous system (CNS) disease caused by the fun-

gus Cryptococcus. The disease often develops in immuno-

compromised patients, such as those with acquired immu-

nodeficiency syndrome (AIDS), malignant lymphoma, or

previous immunosuppressive drug use; however, it can also

develop in healthy individuals without any underlying dis-

eases.

Cryptococcal meningitis is the most frequent invasive fun-

gal infection among healthy individuals in Japan (1). Nine-

teen species of Cryptococcus have been identified, including

two that can cause infections in humans: C. neoformans (se-

rotypes A and D) and C. gattii (serotypes B and C) (2). In

Japan, C. neoformans type A is the causative organism in

most cases of pulmonary infections and meningitis (3). C.
gattii outbreaks have been reported in immunocompromised

individuals, particularly in Australia and North America;

however, some cases have recently been reported in Ja-

pan (4, 5). C. neoformans is associated with soil contami-

nated with pigeon droppings, suggesting the involvement of

the soil as a source of infection. The inhalation of floating

fungi results in the formation of the first infection foci in

the lungs, which have a high affinity for the CNS. Further-

more, C. neoformans can enter the bloodstream and cause

hematogenous cerebral meningitis.

Hokkaido is located in the northernmost prefecture of Ja-

pan and has a cool and humid climate, with approximately

70% of its land being covered by forests. It is a typical rural

area of Japan, with a relatively low population density and

many residents engaging in primary industries. Several cases

of Cryptococcus spp. infection are reported annually in this

region (6). However, there have been no reports of multi-

center evaluations of cryptococcal meningitis in Hokkaido,

and patient characteristics, treatment trends, and prognostic

factors remain unclear.

In this study, we retrospectively reviewed patients diag-

nosed with cryptococcal meningitis or cerebral cryptococco-
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Table　1.　Background Data for Nine Patients.

Patient
No.

Age Sex
Symptoms of 

onset
Medical history HIV Occupation

Immunosuppressant, or other 
medication (/day)

Activities of 
daily living

Travel 
history

Suspected 
exposure

1 34 F Drowsy Cervical cancer 

hepatitis B 

pulmonary 

embolism

(-) N/A Warfarin, lipidol, magnesium 

oxide

Independent Korea 

China 

Canada

N/A

2 81 M General malaise 

anorexia

Rheumatoid 

arthritis interstitial 

pneumonia 

obsolete 

tuberculosis

(-) N/A PSL 7 mg, tacrolimus 3 mg Independent N/A N/A

3 60 M Dysarthria 

general malaise, 

discomfort in 

the right upper 

extremity

Chronic 

neutrophilic 

leukemia

(-) Bus driver Hydroxycarbamide 500 mg Independent N/A N/A

4 41 F Headache 

nausea neck 

pain

Rheumatoid 

arthritis

(-) N/A Tacrolimus 3 mg 

salazosulfapyridine 1,000 mg 

methotrexate 16 mg/week 

PSL 20 mg 

tocilizumab 

(dose was unknown)

Independent N/A N/A

5 75 F General malaise 

fever posterior 

neck pain

Hepatitis B 

hypertension 

obsolete 

tuberculosis

(-) N/A (-) Independent N/A N/A

6 67 F Fever headache 

loss of 

Consciousness

Polymyalgia 

rheumatica

(-) N/A PSL 20 mg Independent N/A N/A

7 78 F None Lung cancer 

rheumatoid 

arthritis

(-) N/A PSL 8 mg, gefitinib Independent (-) Balcony

8 78 M Unsteadiness, 

falling

Numbness 

(unknown cause)

(-) Farmer PSL 5 mg Independent N/A Well 

water

9 74 M Unsteadiness, 

falling

Thalamic 

hemorrhage

(-) Farmer (-) Independent (-) N/A

ADL: activities of daily living, M: male, F: female, N/A: not available, PSL: prednisolone

sis at a neurology department in Hokkaido over the past 10

years.

Case Reports

We retrospectively evaluated the clinical course of crypto-

coccal meningitis in patients whose data were available, who

had been diagnosed between January 1, 2010, and August

31, 2022, and who had received treatment at the Department

of Neurology of Hokkaido University Hospital and its affili-

ated hospitals. We recruited nine patients treated at Obihiro

Kosei General Hospital, Hokkaido University Hospital, Japa-

nese Red Cross Asahikawa Hospital, and the National Hos-

pital Organization Hokkaido Medical Center. The following

data were obtained: patient age, sex, medical history, medi-

cation history, and cerebrospinal fluid (CSF) and blood test

results, including culture tests, imaging findings, treatment

details, infection or treatment-related complications, and out-

comes. In addition, in the present study, the worsening of

symptoms and laboratory findings during cryptococcal men-

ingitis treatment was described as follows: poor response, no

improvement in neurological symptoms or CSF findings

even after the acute phase treatment; relapse, patients with

CSF findings and neurological symptom who achieved im-

provement once but showed increased spinal fluid cell

counts, re-positive CSF cultures, and neurological symptom

exacerbation after conversion to maintenance therapy; de-

layed exacerbation, patients whose CSF findings and neuro-

logical symptoms were re-exacerbated by immunological

mechanisms and improved with corticosteroid therapy.

For statistical evaluations, t-tests and chi-square tests were

used. Statistical significance was defined as p<0.05. This

study was approved by the Institutional Review Boards of

Obihiro Kosei General Hospital and other hospitals, and in-

formed consent was obtained from the institution’s website

through an opt-out form.

Results

1. Background characteristics (Table 1)

The participants included 4 men and 5 women (mean age

±standard deviation, 65.3±16.1 years old; range, 41-81 years

old). Symptoms experienced at the onset were general mal-

aise in three patients, neck pain or headache in three pa-

tients, unsteadiness in two patients, and a fever in two pa-
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Table　2.　Summary of Blood and Spinal Fluid Analysis.

Patient 
No.

Initial pressure 
(mmH2O)

Cell count 
(/mm3)

Mononuclear 
cells (/mm3)

Polymorphonuclear 
cells (/mm3)

Protein 
(mg/dL)

Glucose 
(mg/dL)

Blood glucose 
(mg/dL)

IgG index

1 (-) (-) (-) (-) (-) (-) (-) (-)

2 110 150 129 21 370 58 223 1.55

3 N/A 500 464 36 86 19 102 1.17

4 >340 141 65 76 77 8 288 7.26

5 >340 56 44 12 49 28 153 1.35

6 >340 378.7 83.7 274.7 152.9 17 163 2.03

7 N/A 1 1 0 38 65 124 0.35

8 >350 13 9.7 3.7 80.7 43 134 0.84

9 300 30 27 3 92 2 200 0.93

N/A: not available

tients. Patient 7 was asymptomatic. The patients had differ-

ent comorbidities in their medical histories; in particular,

one patient had leukemia, a hematological disease; three pa-

tients had rheumatoid arthritis; one patient had polymyalgia

rheumatica, a collagen and autoimmune disease; one patient

had lung cancer; two patients had tuberculosis; and two pa-

tients had hepatitis B. All patients tested negative for human

immunodeficiency virus (HIV) infection.

Five patients continued immunosuppressive treatment, in-

cluding prednisolone (PSL), for collagen diseases and

numbness (unknown cause). Patient 4 was treated with

tacrolimus (3 mg/day), salazosulfapyridine (1,000 mg/day),

tocilizumab (dose unknown), and methotrexate 16 mg/week,

in addition to PSL 20 mg/day. The other three patients had

no history of immunodeficiency and were not receiving any

medications. One patient had a history of recent overseas

travel to Asia and Canada, whereas the other eight had no or

an unknown travel history. The source of exposure to Cryp-
tococcus was unknown in seven patients.

2. CSF findings (Table 2)

A CSF analysis was performed in all patients before treat-

ment, except for Patient 1, who had cerebral edema. A high

CSF opening pressure was noted in 6 patients, including a

CSF opening pressure >300 mmH2O in 5 patients. In pa-

tients 4 and 5, it increased to approximately 1,000 mmH2O

during the course of the disease. The mean CSF cell count

was 158.71±172.66/mm3, with most cells being mononu-

clear. The CSF protein levels were elevated in most patients

(118.20±100.41 mg/dL), glucose levels were reduced in 6

patients (30.00±21.62 mg/dL), and the IgG index was high

in 7 patients (1.94±2.07) and tended to decrease during

treatment.

3. Antigen and culture findings (Table 3)

Blood cryptococcal antigen was positive in all nine pa-

tients, and cryptococcal antigen titers in the CSF were ana-

lyzed in six patients using latex agglutination before treat-

ment. Four patients had more than 1:512 measurements

(higher than the measurement limit), and 1 patient had 1:

256 measurements on semi-quantification. One patient tested

positive in a qualitative test. C. neoformans was detected by

blood culture in three patients and CSF culture in five pa-

tients. However, because the laboratories in these clinics

could not distinguish between C. neoformans and C. gattii,
we submitted CSF and lung tissue samples from patients 1,

3, and 9 to the National Institute of Infectious Diseases for

Genetic Screening, which confirmed the diagnosis of C. gat-
tii in patient 1 and C. neoformans in patients 3 and 9.

4. Imaging findings (Table 3)

Brain magnetic resonance imaging revealed gadolinium-

enhanced T1-weighted hyperintense lesions along the pia

mater in three patients, nodular lesions or cryptococcoma in

four patients, soap bubble appearance in one patient, and

hydrocephalus in two patients. One patient showed ventricu-

lar enlargement consistent with age-related changes, and two

patients showed no abnormal imaging findings. Patient 7

lacked CSF findings of meningitis, and there was a need to

differentiate from brain metastases secondary to lung cancer;

however, a brain biopsy was not performed because of the

patient’s general condition. Furthermore, since typical ring

enhancement was not found, and the nodular lesion pre-

sented a soap bubble pattern, we concluded that it was

Cryptococcus meningitis. Chest computed tomography (CT)

revealed lung lesions in patients 1, 2, 7, and 9. A lung bi-

opsy was performed in two patients, and pulmonary crypto-

coccosis was diagnosed histopathologically.

5. Treatment (Table 4A)

The mean period from the symptom onset to treatment in-

itiation was 4.89±2.28 weeks (range, 1-9 weeks). All pa-

tients were treated with intravenous liposomal amphotericin

B (L-AMB) and oral 5-fluorocytosine (5-FC). The duration

of acute-phase treatment was 8.56±8.85 weeks (range, 3-33

weeks). Voriconazole (VRCZ) was administered to patient 5

during the acute-phase treatment. Prior to the diagnosis of

meningitis, antibiotics such as meropenem, ceftriaxone, and

anti-tuberculosis drugs were administered as empirical thera-

pies for meningitis in patients 3, 4, and 5. Patient 9 had hy-

drocephalus; therefore, bilateral ventricular drainage was

performed. After confirming negative CSF cultures and ad-

ministering intravenous L-AMB for four weeks, all patients

were switched to intravenous or oral fluconazole (FLCZ).

Patient 4 had a poor response to treatment, whereas five

patients (Patients 1, 3, 7, 8, and 9) were diagnosed with re-
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Table　3.　Antigen, Culture, and Imaging Findings.

Patient 
No.

Antigen Culture Bacterial species

Brain lesion on MRI
Airway or 
lung lesionCSF 

(titer)
Blood CSF Blood Each hospital NIID

1 1:8* (+) (-) (+) C. neoformans C. gattii** Cyptococcoma (+)

2 1:512 1:512 (-) (-) (-) N/A Ventriculomegaly (+) 

3 1:256 (+) (+) (-) C. neoformans C. neoformans Gd enhanced nodular lesions in 
parietal lobe, brain stem, 

cerebellum

(-)

4 >1:512 (+) (+) (+) C. neoformans N/A Gd hyperintensity lesions along 
the pia mater stroke

(-)

5 >1:512 (+) (+) (-) C. neoformans N/A (-) (-)

6 N/A (+) (-) (-) (-) N/A (-) (-)

7 (-) (+) (-) (-) C. neoformans** N/A Cryptococcoma Gd enhanced 
lesions along the pia mater soap 

bubble appearance

(+)

8 (+) (+) (+) (-) C. neoformans N/A Gd enhanced lesions along the 
pia mater and nodular lesions in 

left basal ganglia FLAIR 
hyperintensity lesions in cerebral 

white matter hydrocephalus

(-)

9 >1:512 (+) (+) (+) C. neoformans C. neoformans Hydrocephalus (+)

* After treatment.

**Lung tissue sample.

CSF: cerebrospinal fluid, NIID: National Institute of Infectious Diseases, MRI: magnetic resonance imaging, N/A: not available, Gd: gadolinium, FLAIR: 

fluid-attenuated inversion recovery, C. neoformans: Cryptococcus neoformans, C. gattii: Cryptococcus gattii

lapse of cryptococcal meningitis after switching to FLCZ. L-

AMB was restarted in patients 3, 7, 8, and 9, and VRCZ

was administered in patients 1, 3, and 9. Patients 7 and 9

showed improvement, but the other 4 (Patients 1, 3, 4, and

8) were considered to have a poor response to treatment and

received intraventricular administration of amphotericin B

(AMPH-B). It was started at a low dose and gradually in-

creased to 0.5-1.0 mg and was effective in all patients. Om-

maya reservoirs were placed on patients 1, 3, and 4. Three

patients received steroids after delayed exacerbation. Patient

9 had persistently high antigen titers, making it difficult to

determine the precise efficacy of L-AMB and distinguish

between relapse and delayed exacerbation. As the patient re-

sponded to steroids, he was diagnosed with delayed exacer-

bation other than relapse of cryptococcal meningitis. In ad-

dition, patient 9 tested positive for anti-N-methyl-D-aspartate

receptor (NMDAR) and anti-titin antibodies in the CSF.

6. Response to treatment and the prognosis (Table 4B)

In 5 patients with a positive CSF culture, the period for

negative conversion was 13.80±3.54 days, and the period for

obtaining negative findings with India ink staining was

46.25±35.15 days. However, Patient 5 remained positive for

India ink staining until they were transferred to a different

hospital (for 92 days). CSF antigen titers were measured af-

ter treatment in 6 patients, with negative or one-time results

in 3 patients, 1:128 in 1 patient, and �1:512 in 2 patients on

semi-quantification. The treatment ranged from 3.5 months

to 3.5 years. The modified Rankin Scale (mRS) score

ranged from 1 to 6, and 8 of 9 patients had a score of �3.

Two patients died, and seven recovered, but only one im-

proved to a presymptomatic condition. Patients with a poor

prognosis in this study, especially those with an mRS score

�5, had significantly lower CSF cell counts at the onset than

those with an mRS score <5 (48.2/mm3 vs. 342.9/mm3, p=

0.01). Although no significant differences were found, these

patients tended to be relatively old, use immunosuppressive

drugs, and have elevated intracranial pressure, persistently

positive CSF India ink stains, and high CSF antigen titers

after acute-phase treatment (>1:128) (Table 5).

Discussion

We retrospectively reviewed nine patients diagnosed with

cryptococcal meningitis in Hokkaido, Japan. There are al-

ready a few single-center case series of cryptococcal menin-

gitis cases in Japan (7-9); However, this is the first report of

a multicenter evaluation in a given prefecture.

In epidemiological evaluations comparing the results of

this study with those of a national survey of disseminated

cryptococcal infections from 2014 to 2015 (10) (n=123), the

proportion of healthy individuals was slightly higher (33%

vs. 15%) and the number of HIV-positive patients lower

(0% vs. 6.5%). Slightly fewer patients presented with a fe-

ver (22% vs. 60%) and disorders of consciousness (22% vs.

43%), whereas the proportion of patients with headache/

neck pain was similar between the present and previous

studies (33% vs. 30%). The positive rates of the CSF or

blood culture were lower (67% vs. 88%), while those of the

CSF or blood cryptococcal antigen titer were higher (100%

vs. 51%) than those in the national survey, although these

differences were not statistically significant. CSF findings,

imaging findings, and other prognostic factors in the present
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Table　4A.　Treatment Details.

Patient 
No.

Duration to 
start 

treatment 
(weeks)

Treatment of antifungal drug and dose 
(/day)

Acute phase 
treatment 

period 
(weeks)

Relapse
Additional treatment after 

relapse (/day)
Intrathecal 
injection

1 4 ① L-AMB 6 mg/kg 5-FC 100 mg/kg 8 (+) Restart intrathecal injection 

ITCZ

→ VRCZ (dose is unknown)

AMPH-B 0.5 mg 

(increasing from 

0.05 mg)
② FLCZ/VRCZ/ITCZ 

(each dose was unknown)

2 6 ① FLCZ 400 mg (10 mg/kg) 33 (-) (-) (-)

② L-AMB 100-180 mg (2.5-4.5 mg/kg) 

5-FC 4,000 mg (100 mg/kg)

③ FLCZ 100-400 mg 

3 1 ① L-AMB 250 mg (4.38 mg/kg), 

5-FC 3,000 mg (≒50 mg/kg)

4 (+) L-AMB 325 mg (5.8 mg/kg) 

VRCZ 800 mg

AMPH-B 0.5 mg 

(increasing from 

0.05 mg)② FLCZ 200 mg

4 8 ① L-AMB 350 mg (6 mg/kg) 

5-FC 8,000 mg (137 mg/kg)

6 (-) (-) AMPH-B 0.45 mg 

(increasing from 

0.05 mg)② FLCZ 800 mg

5 4 ① L-AMB 200 mg (5 mg/kg) 

5-FC 6,000 mg (150 mg/kg) 

VRCZ 300 mg

6 (-) (-) (-)

② FLCZ 200-400 mg

6 4 ① L-AMB 150 mg (3.3 mg/kg) 

5-FC 5,000 mg (110 mg/kg)

3 (-) (-) (-)

② FLCZ 400 mg

7 4 ① L-AMB 100 mg (2.5 mg/kg) 

5-FC 4,000 mg (100 mg/kg)

4 (+) L-AMB 100 mg 

(2.5 mg/kg)

(-)

② FLCZ 200 mg

8 4 ① L-AMB 150 mg (3.4 mg/kg) 

5-FC 4,000 mg (≒100 mg/kg)

9 (+) L-AMB 150-300 mg 5-FC 

4,000 mg (≒ 100 mg/kg) 

→ FLCZ 800 mg 5-FC 

4,000 mg (≒ 100 mg/kg) 

AMPH-B 1.0 mg 

(increasing from 

0.25 mg)② FLCZ 400 mg

9 9 ① L-AMB 250 mg (6 mg/kg) 

5-FC 2,000 mg (50 mg/kg)

4 (+) L-AMB 200-250 mg 

→ VRCZ 200 mg

(-)

② FLCZ 200 mg

L-AMB: liposomal amphotericin B, 5-FC: 5-Fluorocytosine, FLCZ: fluconazole, VRCZ: voriconazole, ITCZ: itraconazole, AMPH-B: amphotericin B

Table　4B.　Treatment Response and Prognosis.

Patient 
No.

Period of negative conversion 
(days)

Final titer of antigen 
in CSF 

(Period from initiation 
of  treatment)

Delayed 
exacerbation

Additional 
steroid treatment

Encephalitis-
related antibody

Treatment duration mRS
CSF 

culture
India ink staining

1 (-) (-) 1:1 (11 months) (+) mPSL pulse 

tapered from 

PSL 60 mg

N/A Over 2.5 years 1

2 (-) (-) Negative (2 years and 

3 months)

(-) (-) N/A About 3.5 years 4

3 14 N/A 1:1 (8 months) (+) mPSL tapered 

from PSL 40 mg

N/A About 9 months 3

4 16 58 >1:512 (-) (-) N/A About 3.5 months 6

5 9 Not converted to 

negative for 92 days

>1:512 (3 months) (-) (-) N/A About 9-15 months 5

6 (-) 16 N/A (-) (-) N/A N/A 4

7 (-) (-) N/A (-) (-) N/A About 5 months 6

8 19 96 N/A (-) (-) N/A About 1 year 5

9 11 15 1:128 (8 months) (+) mPSL pulse taper 

from PSL 40 mg

anti-NMDAR 

antibody

Over 1 year 5

CSF: cerebrospinal fluid, N/A: not available, PSL: prednisolone, mPSL: methylprednisolone, NMDAR: N-methyl-d-aspartate receptor, mRS: modified Rankin 

Scale



Intern Med 63: 1281-1287, 2024 DOI: 10.2169/internalmedicine.1944-23

1286

Table　5.　Statistical Analysis.

mRS ≥ 5 mRS <5 p value

n 5 4

Age (years) 69.2±17.1 60.5±14.2 0.485

Use of immunosuppressant (n) 3 2 0.841

Opening pressure >300 mmH2O (n) 4 1 0.527

CSF white cell count (/μL) 48.2±49.9 342.9±145.1 0.011

Duration to start treatment (weeks) 5.8±2.23 3.75±1.79 0.229

Positive CSF culture (n) 4 1 0.271

Acute phase treatment period (weeks) 5.8±1.83 12±12.27 0.358

Period of negative conversion (days) CSF culture 11.0±6.54 3.5±6.06 0.163

India ick staining 52.2±31.10 5.33±7.54 0.126

Relapse (n) 3 2 0.841

Final cryptococcal antigen titer in CSF >1:128 (n) 3 0 0.083

CSF: cerebrospinal fluid, mRS: modified Rankin Scale

study were similar to those previously reported (11, 12).

Focusing on the bacterial species, our study included one

case of C. gattii with a favorable outcome. However, C. gat-
tii is generally associated with poorer responses to treatment

and a worse prognosis than C. neoformans (13, 14). The

fact that the patient was immunocompetent, had only one

poor prognostic factor [altered consciousness (15)] and also

underwent intraventricular administration may have led to an

improved prognosis. According to Japanese guidelines and

reviews, L-AMB+5-FC is the first choice of acute treatment,

and FLCZ is used as a maintenance therapy. In the present

study, all patients were started on L-AMB+5-FC and con-

firmed to be CSF culture-negative. However, some relapses

were noted. The timing of relapse was often after switching

to FLCZ, and in some cases, the CSF findings improved af-

ter resuming L-AMB or increasing the dose of FLCZ, sug-

gesting that the short duration of L-AMB treatment (usually

four weeks) and low dose of FLCZ were the causes of re-

lapse.

In some cases, the use of VRCZ as an alternative to

FLCZ has resulted in disease control, although evidence of

its therapeutic effect in cryptococcal meningitis is lacking.

VRCZ was used in four patients in this study; two of them

were treated with VRCZ in combination with acute therapy,

and two received it as additional therapy after relapse.

VRCZ for cryptococcal meningitis has been reported to be

effective in patients with a poor response to FLCZ (16), but

a further investigation of its efficacy is needed. In particular,

VRCZ should be considered in patients who are unable to

continue intravenous L-AMB therapy because of renal dys-

function or other side effects.

Intraventricular AMPH-B should also be considered for

patients who are deemed to have an inadequate response to

other antifungal agents or for whom it is difficult to con-

tinue intravenous administration owing to adverse effects,

such as renal dysfunction or hypokalemia. If treatment is

confirmed to be effective, placement of an Ommaya reser-

voir can facilitate intraventricular administration of antifun-

gal agents on an outpatient basis. In the present study, intra-

ventricular administration was performed in four patients,

including those with a poor response and relapsed cases.

Their prognoses were expected to improve with intraven-

tricular therapy because they were relatively young and had

lived independently prior to admission. Among those four

patients, two improved, one had an mRS score �5, and one

who had been treated with multiple immunosuppressants

died of sepsis and cardiopulmonary arrest after Ommaya

reservoir implantation. While intraventricular administration

of AMPH-B is well tolerated in young HIV-positive pa-

tients (17), the adverse effects and risk of surgical complica-

tions may interfere with the good outcomes among patients

taking multiple immunosuppressant drugs, those who are

relatively old, those who have a low performance status, or

those with a tendency to experience a decline in activities of

daily living due to long-term treatment.

In three patients, delayed exacerbation was suspected dur-

ing treatment with antifungal agents, and additional steroid

therapy improved the symptoms and CSF findings. Further-

more, delayed exacerbations of cryptococcal meningitis ow-

ing to immunological mechanisms have been reported. The

proposed mechanism involves inhibition of immune suppres-

sion by antifungal agents through the effects of glucuronox-

ylomannan, resulting in CSF vascular endothelial growth

factor expression, increased vascular permeability and intrac-

ranial pressure, and blood-brain barrier (BBB) disrup-

tion (3). In contrast, in patient 9, who showed delayed exac-

erbation, anti-NMDAR antibodies were detected before anti-

fungal treatment. The coexistence of cryptococcal meningitis

and anti-NMDAR antibody encephalitis has been reported

previously (18-20); however, the pathogenesis of autoim-

mune encephalitis remains unclear. Taken together, these re-

ports suggest that autoantibodies may be one mechanism un-

derlying the delayed exacerbation of cryptococcal meningi-

tis.

The usefulness of steroid therapy for delayed exacerba-

tions has been studied in both HIV-positive and HIV-

negative patients. No marked difference in mortality or ad-

verse effects was noted between the dexamethasone and
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control groups in a randomized trial of HIV-positive patients

with cryptococcal meningitis (21). In contrast, a cohort

study of HIV-negative patients reported better prognoses in

those who received high-dose steroids than in those who did

not (22). In the present study, three patients who received

steroids for delayed exacerbations were not immunosup-

pressed, and two of them showed an improved mRS; no pa-

tients died. Among immunocompetent patients, delayed ex-

acerbations are expected to improve with treatment. Initia-

tion of steroid therapy should be considered when a pa-

tient’s condition worsens during meningitis treatment, in ad-

dition to adjusting the antifungal agent dosage.

Several limitations associated with the present study war-

rant mention. First, the small number of cases limited the

statistical analysis. Second, the retrospective design of the

study limited the assessment of some features, as informa-

tion could not be obtained from the medical records or ex-

amined. Third, genetic screening to identify C. neoformans
or C. gattii was not performed in some cases, and the prog-

nosis could not be evaluated based on the species.

Conclusions

We herein report the clinical course, laboratory findings,

treatment, and prognosis of nine patients with cryptococcal

meningitis and cerebral cryptococcosis diagnosed in Hok-

kaido, the northernmost prefecture of Japan. Similar to pre-

vious reports, cryptococcal meningitis cases in the present

study were refractory to treatment and had a poor prognosis.

If the symptoms do not improve with standard treatment,

VRCZ or intraventricular AMPH-B may be a treatment op-

tion. If antifungal agents are ineffective, delayed exacerba-

tion caused by immunological mechanisms should be sus-

pected and steroid therapy considered.

The authors state that they have no Conflict of Interest (COI).

Acknowledgement
The authors thank Dr. Yoshitsugu Miyazaki and Dr. Masahiro

Abe (Department of Mycology, National Institute of Infectious

Diseases) for performing cryptococcal genetic screening.

References

1. National Institute of Inflectious Diseases. Overview of cryptococ-

cosis [Internet]. 2015 Oct 22 [cited 2022 Sep 25]. Available from:

https://www.niid.go.jp/niid/ja/iasr-sp/2321-iasr-archive/iasr-vol36/5

998-iasr-428.html

2. Bicanic T, Harrison TS. Cryptococcal meningitis. Br Med Bull 72:

99-118, 2004.

3. Horiuchi K, Yamada M, Shirai S, et al. A case of successful treat-

ment of brain and lung cryptococcosis caused by Cryptococcus
gattii. Rinsho Shinkeigaku (Clin Neurol) 52: 166-171, 2012 (in

Japanese).

4. Kawamura I, Kamei K, Yarita K, et al. Cryptococcus gattii geno-

type VGIIb infection in Japan. Med Mycol J 55: E51-E54, 2014.

5. Numahata K, Akaiwa Y, Yoshizawa K, Norimine S, Onoue H,

Miyamoto T. Cryptococcal meningoencephalitis in an immuno-

competent patient caused by late onset exacerbation. Rinsho

Shinkeigaku (Clin Neurol) 59: 190-194, 2019 (in Japanese).

6. Ichihashi D, Okubo K, Yamaguchi H, Nagano H. Report of infec-

tious diseases surveillance in Hokkaido, 2020. Rep Hokkaido Inst

Pub Health 71: 83-97, 2021.

7. Takaki K, Okada K, Shimono N, Misumi H, Eguchi K, Sawae Y.

Retrospective study on six cases of cryptococcal meningitis. Nihon

Ishinkin Igakkai Zasshi (Jpn J Med Mycol) 34: 19-26, 1993.

8. Takahashi Y, Sato H, Kazunori It, et al. Clinical evaluation of

cryptococcal meningitis - relationship between clinical signs and

prognosis -. Med Mycol J 24: 314-324, 1983.

9. Takazono T, Hidaka Y, Morimoto S, et al. Comparison of liposo-

mal amphotericin B alone and in combination with flucytosine in

the treatment of non-HIV Cryptococcal meningitis: a nationwide

observational study. Mycoses 65: 897-902, 2022.

10. National Institute of Inflectious Diseases. Trends in disseminated

cryptococcosis outbreaks, weeks 39, 2014-weeks 37, 2015 [Inter-

net]. 2015 Oct 22 [cited 2023 Apr 9]. Available from: https://ww

w.niid.go.jp/niid/ja/route/mycosis/1969-idsc/iasr-topic/5997-tpc428-

j.html (in Japanese)

11. Williamson PR, Jarvis JN, Panackal AA, et al. Cryptococcal men-

ingitis: epidemiology, immunology, diagnosis and therapy. Nat

Rev Neurol 13: 13-24, 2017.

12. Dromer F, Mathoulin-Pélissier S, Launay O, Lortholary O; French

Cryptococcosis Study Group. Determinants of disease presentation

and outcome during cryptococcosis: the CryptoA/D study. PLoS

Med 4: e21, 2007.

13. Perfect JR, Dismukes WE, Dromer F, et al. Clinical practice

guidelines for the management of cryptococcal disease: 2010 up-

date by the Infectious Diseases Society of America. Clin Infect

Dis 50: 291-322, 2010.

14. Byrnes EJ 3rd, Bartlett KH, Perfect JR, Heitman J. Cryptococcus
gattii: an emerging fungal pathogen infecting humans and animals.

Microbes Infect 13: 895-907, 2011.

15. Chen SC, Meyer W, Sorrell TC. Cryptococcus gattii infections.

Clin Microbiol Rev 27: 980-1024, 2014.

16. Ogaki K, Noda K, Fukae J, et al. Cryptococcal meningitis suc-

cessfully treated with liposomal amphotericin B and voriconazole

in an elderly patient. Brain Nerve 62: 1337-1340, 2010.

17. Alvarez-Uria G, Midde M, Pakam R, Yalla PS, Naik PK, Reddy

R. Short-course induction treatment with intrathecal amphotericin

B lipid emulsion for HIV infected patients with cryptococcal men-

ingitis. J Trop Med 2015: 864271, 2015.

18. Sakiyama Y, Matsuura E, Shigehisa A, et al. Cryptococcus menin-

gitis can co-occur with anti-NMDA receptor encephalitis. Intern

Med 59: 2301-2306, 2020.

19. Valdoleiros SR, Calejo M, Marinho A, et al. First report of con-

comitant cryptococcal meningitis and anti-NMDAR encephalitis.

Brain Behav Immun Health 2: 100036, 2020.

20. Fang F, Wang Y, Xu W. Anti-N-methyl-d-aspartate receptor en-

cephalitis associated with intracranial cryptococcal infection: a

case report and 2-year follow-up. J Neuroimmunol 353: 577502,

2021.

21. Beardsley J, Wolbers M, Kibengo FM, et al. Adjunctive dex-

amethasone in HIV-associated cryptococcal meningitis. N Engl J

Med 374: 542-554, 2016.

22. Marr KA, Sun Y, Spec A, et al.; Cryptococcus Infection Network

Cohort Study Working Group. A multicenter, longitudinal cohort

study of cryptococcosis in human immunodeficiency virus-

negative people in the United States. Clin Infect Dis 70: 252-261,

2020.

The Internal Medicine is an Open Access journal distributed under the Creative

Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To

view the details of this license, please visit (https://creativecommons.org/licenses/

by-nc-nd/4.0/).

Ⓒ 2024 The Japanese Society of Internal Medicine

Intern Med 63: 1281-1287, 2024


