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Abstract 

Fabry disease can cause various neurological manifestations. We describe 

the case of a Japanese woman with Fabry disease who presented with 

ischemic stroke, aseptic meningitis, and psychiatric symptoms. The patient 

had a mutation in intron 4 of her α-galactosidase A gene, which was not 

detected in her family. This case suggests that Fabry disease should be 

considered in young patients who exhibit central nervous system symptoms 

such as ischemic stroke, even if there is no family history of the condition. 

The episodes of aseptic meningitis and stroke experienced by our patient 

suggest that persistent inflammation might be the mechanism underlying 

Fabry disease. 
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Introduction

Fabry disease is an X-linked multisystem lysosomal storage disorder 

caused by mutations in the α-galactosidase A (GAL) gene, which is located at 

Xq22 (1). It results in the progressive accumulation of neutral 

glycosphingolipids, mainly globotriaosylceramide, in various organs. The 

clinical symptoms of Fabry disease include renal dysfunction, cardiac disease 

(especially left ventricular hypertrophy), cutaneous angiokeratomas, corneal 

dystrophy, hypohidrosis, gastrointestinal conditions, neuropathic pain, and 

neurological disorders (2). Symptoms of the disease are seen in both 

hemizygous males and heterozygous females (3, 4). We herein report a 

sporadic case of Fabry disease involving aseptic meningitis, ischemic stroke, 

and psychiatric symptoms in an adult Japanese woman.  

 

Case report 

The patient was a Japanese woman who had been aware of limb pain from 
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the ages of 9 to 15 and who had experienced a hallucinatory/delusional state 

after the delivery of her daughter at the age of 27. Occasional fevers of 

unknown origin subsequently emerged. She was admitted to a psychiatric 

hospital after exhibiting delusional and violent behavior at the age of 29. She 

received psychological treatment, but her delusions persisted. She was re-

admitted to another psychiatric hospital due to the exacerbation of her 

psychiatric symptoms at the age of 39. Her psychiatric symptoms improved 

after electroconvulsive therapy, but she subsequently developed a high fever, 

a throbbing headache, and dizziness. No nausea, vomiting, or nuchal stiffness 

was observed. Her Mini-Mental State Examination score was 20 (date: -1, 

place: -2, calculation: -5, recall of name: -1, and composition: -1). A laboratory 

examination revealed increased serum levels of C-reactive protein (1.5 mg/dL) 

and immunoglobulin G (IgG) (1733.0 mg/dL), anemia (red blood cells: 

281×104/μL, hemoglobin: 8.2 g/dL), and an elevated platelet count 

(48.4×104/μL) (Table 1). A cerebrospinal fluid (CSF) analysis detected mild 
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mononuclear-dominant pleocytosis (10 cells/μL) and an elevated protein level 

(64.2 mg/dL) (Table 1). Bacterial, fungal, and mycobacterial cultures of the 

patient’s CSF were all negative. In addition, polymerase chain reaction-based 

tests for the herpes simplex and herpes zoster viruses were negative, and no 

malignant cells were detected during a cytological examination. Brain 

magnetic resonance imaging (MRI) revealed mild frontal lobe atrophication, 

but did not detect any focal lesions. Tc-99m-ECD single-photon emission 

computed tomography revealed mild bilateral reductions in cerebral blood 

flow (Fig. 1). Electroencephalography showed a basic α wave rhythm, 

accompanied by a moderate number of θ waves (Fig. 2). The administration 

of acyclovir and globulin did not markedly improve the patient’s symptoms. 

About a year later, her fever improved spontaneously. However, at 42 years of 

age she became aware of numbness in her left upper and lower extremities 

and was admitted to our hospital. A neurological examination demonstrated 

left hemisensory hypesthesia and dysesthesia. No other neurological 
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symptoms were observed. Diffusion-weighted images of the brain obtained on 

admission showed a hyperintense lesion in the right thalamus, which was 

suggestive of a recent cerebral infarction (Fig. 3). Fluid attenuated inversion 

recovery (FLAIR) images of the brain showed mild atrophication of the 

bilateral hippocampus and frontal lobe. Magnetic resonance angiography of 

the brain did not detect any abnormalities in the intracranial arteries (Fig. 

3). A blood cell count found that the patient’s platelet count was slightly 

elevated (39.6×104/μL), and a blood biochemical analysis detected slightly 

increased serum levels of low-density lipoprotein cholesterol (139.4 mg/dL) 

and IgG (2078.7 mg/dL). No renal dysfunction or proteinuria was observed 

(Table 1). An electrocardiogram revealed left ventricular hypertrophy (Fig. 

4A), and echocardiography detected diffuse hypertrophy of the left ventricle 

and akinesis of the inferior basal wall (Fig. 4B). The administration of 

edaravone and clopidogrel was initiated, but the patient’s sensory 

disturbances continued. A leukocyte enzyme assay detected reduced α-GAL 
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activity (11.9 Agal U, cut-off value: <20 Agal U), and a gene analysis revealed 

the presence of a heterozygous mutation in intron 4 of the α-GAL gene (IVS4-

1G>A). However, genetic analyses of the patient’s parents and daughter did 

not detect this mutation. The patient was therefore diagnosed with sporadic 

Fabry disease. No cutaneous angiokeratomas, corneal dystrophy, 

hypohidrosis, or gastrointestinal disorders were observed. The patient was 

initially treated with agalsidase-α, but this was subsequently stopped due to 

fatigue. She currently takes clopidogrel and bisoprolol, and no new 

neurological manifestations, such as strokes, or a worsening of her psychiatric 

symptoms have occurred to date.  

 

Discussion 

Fabry disease affects both the peripheral nervous system and the central 

nervous system (CNS). CNS involvement is considered to be a major 

complication of Fabry disease, as are renal and cardiac involvement. The 
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clinical CNS symptoms of Fabry disease include ischemic strokes, hearing 

problems, psychiatric disorders, and cognitive impairment (5). Strokes are 

one of the major complications of classical Fabry disease. A study of patients 

aged 18-55 years who had suffered cryptogenic strokes detected a high 

prevalence of Fabry disease (5% of males and 3% of females) (6). In patients 

with Fabry disease, strokes tend to occur more frequently in the 

vertebrobasilar system than in the carotid circulation (6). In Fabry disease, 

dolichoectasia of the large arteries is considered to be associated with 

hypertension and the formation of intravascular deposits of 

globotriaosylceramide in the endothelial cells, which leads to the progressive 

occlusion of the long perforating arteries in the vertebrobasilar territory. In 

addition, cardioembolic infarctions have been reported to occur in 

combination with hypertrophic cardiomyopathy, valvular disease, and 

arrhythmia, and atherosclerosis related to end-stage renal failure is also seen 

in Fabry disease (7).  
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The development of aseptic meningitis in a patient with Fabry disease has 

been reported in a number of cases (7-12). In most of these cases, the patients 

suffered multiple or recurrent strokes, which exhibited a vertebrobasilar 

predominance. The high frequency of strokes in this subgroup suggests that 

aseptic meningitis and stroke are related in Fabry disease (13, 14).  

CSF pleocytosis in Fabry disease is assumed to be caused by the abnormal 

accumulation of sphingolipids within the pia, arachnoid membranes, and 

choroidal stroma (15). A recent study detected significant associations 

between cerebral lesions and genotypic polymorphisms affecting interleukin-

6, endothelial nitric oxide synthase, factor V, or protein Z, which are involved 

in inflammation, vascular wall biology, and the clotting mechanism (16). 

These findings suggest that the above mentioned proteins influence the 

cerebral vasculopathy seen in Fabry disease.  

Another important feature of Fabry disease is its associated psychiatric 

symptoms. A single case series of 33 men with Fabry disease showed that 18% 
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of them had psychiatric disorders, with depression being the most common 

condition (17). Fabry disease has been reported to produce a confused state 

and psychotic syndromes in rare cases (17-20). One of the latter reports 

suggested that the co-occurrence of Fabry disease and schizophrenia-like 

psychiatric symptoms was coincidental (20). However, in the present case, the 

patient’s psychiatric symptoms and fever emerged simultaneously; 

suggesting that aseptic meningoencephalitis caused by Fabry disease might 

have induced the patient’s psychiatric symptoms. In a previous study (19), it 

was suggested that thalamic lesions might be related to the pathogenesis of 

psychotic symptoms in Fabry disease. However, our patient experienced 

psychiatric symptoms before she suffered a thalamic infarction. Thus, 

psychiatric symptoms can emerge in Fabry disease in the presence or absence 

of thalamic lesions. When a younger patient presents with psychiatric 

symptoms accompanied by a fever of unknown origin, left ventricular 

hypertrophy, renal dysfunction, minor stroke and/or sensory disturbance, 
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then Fabry disease should be considered in the differential diagnosis.  

To date, more than 600 mutations in the human α-GAL gene have been 

found to cause Fabry disease. About 70% of them are missense or nonsense 

mutations, whereas the remainder consist of splicing regulatory, or small or 

gross insertion/deletion mutations (21). The first report of a Fabry disease-

associated mutation in intron 4 of the α-GAL gene (IVS4-1G>A), as was 

detected in our case, was published in 2006 (22). Such mutations are usually 

inherited, and cases involving de novo mutations are rare (23). However, 

cases of Fabry disease involving de novo mutations have been reported in 

various countries (21, 23-32). In an analysis of Japanese pedigrees associated 

with reduced α-GAL activity, 5 out of 93 pedigrees (5.6%) were found to 

possess de novo mutations (33). In addition to the present study, there have 

been two detailed case reports on sporadic Fabry disease in Japanese patients. 

One case involved a 16-year-old man who presented with angiokeratoma, 

limb neuropathic pain, anhidrosis, and mild corneal opacity and who 
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exhibited a mutation in intron 5 of the α-GAL gene (IVS5+1 A>G) (34). 

Another case involved a 42-year old woman who displayed proteinuria and 

mild hypohidrosis and possessed a Pro210Ser mutation (35). To the best of 

our knowledge, our report is the first to describe a case of sporadic Fabry 

disease in a patient who presented with aseptic meningitis, ischemic stroke, 

and psychiatric symptoms.   

The mutation in intron 4 of the α-GAL gene (IVS4-1G>A) that was detected 

in the present case resulted in the classical Fabry disease phenotype (22). 

However, the patient's CNS symptoms were more marked than the symptoms 

associated with other organs. Heterozygous female patients with Fabry 

disease can present with various clinical manifestations (36), and it is 

important to keep in mind that atypical clinical manifestations can be 

observed in such patients. The pathogenic mechanism of the CNS symptoms 

seen in Fabry disease might be elucidated by examining the relationship 

between α-GAL gene mutations and CNS symptoms.         
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In conclusion, we reported a case of sporadic Fabry disease involving a 

patient that presented with psychiatric symptoms, aseptic meningitis, and 

ischemic stroke. Fabry disease can present with various neurological 

manifestations. This case suggests that Fabry disease should be considered 

during the differential diagnosis of young patients who suffer cryptogenic 

strokes or display CNS symptoms, including aseptic meningitis or psychosis, 

and experience fevers of unknown origin, even if they have no family history 

of Fabry disease.  
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Table 1. Laboratory findings

Age at time of the assessment 39 42
Urinalysis
  Protein negative negative
  Occult blood negative negative
Peripheral blood
  White blood cells (/μL) 8,100 6,390
  Red blood cells (×104/μL) 281 427
  Hemoglobin (g/dL) 8.2 12.6
  Platelet count (×104/μL) 48.4 39.6
Blood chemistry
  Total protein (g/dL) 7.1 8.6
  Albumin (g/dL) 3.6 4.6
  Urea nitrogen (mg/dL) 11.1 11.0
  Creatinine (mg/dL) 0.7 0.47
  C-reactive protein (mg/dL) 1.5 0.20
  Total bilirubin (mg/dL) 0.3 0.5
  HDL cholesterol (mg/dL) 59.4 54.2
  LDL cholesterol (mg/dL) 76.0 139.4
  Triglycerides (mg/dL) 59.0 87.0
  Fasting glucose (mg/dL) 102.0 92.0
  Hemoglobin A1c (JDS) (%) 4.4 5.2
  Immunoglobulin G (mg/dL) 1,733.0 2,078.7
  Immunoglobulin M (mg/dL) 113.0 125.9
  Immunoglobulin A (mg/dL) 289.0 235.8
Cerebrospinal fluid
  Appearance translucent n.d.
  Pressure mmH2O 150 n.d.
  Cells /μL 10 n.d.
  Neutrophils (%) 7 n.d.
  Lymphocytes (%) 93 n.d.
  Protein (mg/dL) 64.2 n.d.
  Immunoglobulin G (mg/dL) 9.2 n.d.
  Immunoglobulin G index 0.657 n.d.
  Glucose (mg/dL) 49.0 n.d.
  (Serum glucose) (mg/dL)  (102.0) n.d.
  
HDL, high-density lipoprotein; LDL, low-density lipoprotein; JDS, Japan Diabetes Society; n.d., not de



            termined











 

 

Figure legends 

Figure 1: Tc-99m-ECD single- photon emission computed 

tomography revealed mild bilateral reductions in cerebral 

blood flow. 

 

Figure 2: Electroencephalography detected a basic α wave 

rhythm, accompanied by a moderate number of θ waves. 

 

Figure 3: Magnetic resonance imaging (MRI) and 

magnetic resonance angiography (MRA) findings of the 

patient’s brain on admission  

A: Diffusion-weighted images showing a hyperintense 

lesion in the right thalamus. B, C: Fluid attenuated 

inversion recovery images showing mild atrophication of the  

bilateral hippocampus and frontal lobe. D: MRA did not 



 

 

detect any intracranial artery abnormalities.  

 

Figure 4:  

Twelve-lead electrocardiogram (ECG) (A) and 

transthoracic echocardiography (TTE) (B) obtained on 

admission  

A: The twelve-lead ECG revealed a normal sinus rhythm 

and left ventricular hypertrophy. ST-T changes that were 

indicative of left ventricular strain were also noted. 

B:  On the short-axis view, TTE showed left ventricular 

hypertrophy, especially in the posterolateral lesion.  
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