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Dear Editor,

Autoimmune glial fibrillary acidic protein (GFAP) astrocytopathy
(GFAP-A) is a rare autoimmune meningoencephalomyelitis character-
ized by the appearance of anti-GFAP antibodies in serum or cerebro-
spinal fluid (CSF). GFAP-A has an acute or subacute onset with a wide
range of symptoms, including headache, encephalopathy, optic papil-
litis, myelitis, postural tremors, and cerebellar ataxia [1]. Magnetic
resonance imaging (MRI) of patients with GFAP-A shows typical radial
perivascular gadolinium (Gd) enhancement, which leads to a distinct
diagnosis [2-4]. However, a few cases show a chronic progressive onset
and prognosis [5]. We herein describe a 54-year-old woman who
developed chronic progressive meningoencephalomyelitis with wide-
spread symmetrical MRI lesions showing extensive Gd enhancement.
Based on brain biopsy findings and the presence of an anti-GFAP«
antibody in CSF, the patient was diagnosed with GFAP-A. Improvements
were achieved by intravenous methylprednisolone (IVMP) and intra-
venous immunoglobulin (IVIg).

1. Case report

The patient was a 54-year-old woman who developed gait ataxia,
headache, and back pain 4 months before admission. Four days before
admission, she developed memory loss, forgot how to use switches and
her phone, was unable to find her way to the bathroom. Neurological
examinations at admission revealed disorientation for time and place,
memory disturbance, dyscalculia, and ideomotor apraxia. The mini-
mental state examination (MMSE) score was 19 points and the frontal
assessment battery (FAB) was 6 points. Dysesthesia in the second to fifth
fingers of both hands, exaggerated knee and Achilles reflexes, and a
positive Babinski reflex were detected in both lower extremities. An
ataxic gait and positive Romberg’s and Mann’s signs were noted.

Brain MRI revealed symmetrical high-intensity signals on T2-
weighted images (T2WI) and fluid-attenuated inversion recovery

(FLAIR) for lesions in the white matter of the temporal and occipital
lobes, marginal lateral cerebral ventricle areas, hippocampus, amyg-
dala, and occipital cortex (Fig. 1A). Gd contrast showed extensive radial
perivascular enhancement from enhanced ventricle walls, the ependyma
in the choroid plexus, pons, and meninges on T1-weighted images
(T1WIL; Fig. 1A). Spinal cord MRI revealed a long cord lesion in the
central gray matter from C3 to Th7 with a hazy pattern of Gd
enhancement (Fig. 1B).

Blood tests showed hyponatremia (130 mEq/L) and hypokalemia
(2.97 mEq/L). CSF examination revealed an increased cell count (67/pL;
monocytes 97%) and protein level (247 mg/dL), a normal glucose level
(57 mg/dL), and oligoclonal band positivity. Soluble interleukin-2 re-
ceptor (417 IU/L) and p2 microglobulin (6.4 mg/L) levels in CSF were
higher than those in serum (260 IU/L and 1.1 mg/L, respectively).
Physical examinations, blood tests, whole body CT and 18F-fluoro-
deoxy-glucose positron emission tomography CT did not indicate the
presence of malignant tumor. The anti-GFAP«a antibody was positive in
CSF. Brain biopsy from the right occipital lesion showed CD3-positive
lymphocytes around blood vessels and the parenchyma and CD20-
positive lymphocytes around blood vessels. CD8-positive lymphocytes
and macrophages were observed in the parenchyma (Fig. 1D-G) [6,7].
GFAP immunoreactivity was absent in the perivascular lymphocytic
infiltrate area (Fig. 1H).

The patient received 4 courses of IVMP at a dose of 1 g/day for three
consecutive days and 1 course of IVIg at a dose of 400 mg/kg/day for
five consecutive days. Headache and back pain immediately improved
after IVMP, and cognitive disturbance recovered after the addition of
IVIg. On the 50th hospital day, the CSF cell count (30/pL) and protein
level (39 mg/dL) recovered. The MMSE score normalized to 29 points.
Other clinical symptoms and gait disturbance improved. Cerebral and
spinal cord lesions and periventricular contrast enhancement dis-
appeared on MRI (Fig. 1C).

Abbreviations: GFAP, glial fibrillary acidic protein; GFAP-A, autoimmune glial fibrillary acidic protein astrocytopathy; CSF, cerebrospinal fluid; MRI, magnetic
resonance imaging; Gd, gadolinium; FLAIR, fluid-attenuated inversion recovery; T1WI, T1-weighted image; T2WI, T2-weighted image; MMSE, mini-mental state
examination; IVMP, intravenous methylprednisolone; IVIg, intravenous immunoglobulin.
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Fig. 1. Brain MRI and biopsy histological findings.
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(A) Brain MRI before treatment. High-intensity signals on FLAIR were observed in the white matter of the temporal and occipital lobes, hippocampus, amygdala, and
occipital cortex in the left top and bottom: A Gd contrast-enhanced radial perivascular lesion from enhanced ventricle walls, the ependyma in the choroid plexus, and

meninges in the right top and bottom.

(B) Spinal cord MRI revealed a long cord lesion in the central gray matter with a hazy pattern of Gd enhancement (Fig. 1B).
(C) Head MRI after treatment. FLAIR image in the upper panel. Gd enhancement was not observed on T1WI in the lower panel.

(D to H) Brain biopsy findings.

Perivascular lymphocytic infiltration (hematoxylin and eosin staining) (D) with CD20- (E) and CD3-positivive lymphocytes (F). Infiltration of CD8-positive lym-
phocytes into the brain parenchyma (G). Patchy disappearance of GFAP immunoreactivity in perivascular infiltration sites (H).

2. Discussion

Between 71 and to 86% of GFAP-A cases show an acute or subacute
onset (< 8 weeks), while 27 to 82% have prodromal symptoms [2,5,6].
The present case was a rare chronic progressive type and had no pro-
dromal symptoms or complications with other autoimmune diseases or
malignant tumors. Two chronic GFAP-A cases showed drug-resistant
epilepsy and had no typical MRI findings [6]. In one case, a 48-year-
old female presented with optic disc swelling, seizures, cognitive
decline, and an upper motor neuron disorder for >3 months with radial
perivascular enhancement and long cord lesions [8]. In the other case, a
male patient in his 60s presented with 6 months of progressive ataxia,
proximal myoclonus, and bulbar symptoms with CSF pleocytosis in
addition to elevated protein levels and positive anti-GFAP antibodies.
Although no abnormal brain or spinal cord MRI findings were detected,
methylprednisolone did not attenuate neurological symptoms and the
patient died [9].

The present case showed typical symptoms, such as headache, back
pain, gait ataxia, spastic paresis, sensory disturbance, and cognitive
impairment. Seizure, optic papillitis, involuntary movement, and pe-
ripheral neuropathy were not observed. Consistent with these symp-
toms, T2WI and FLAIR showed bilateral symmetrical widespread white
matter and cortex lesions and a long spinal cord lesion. Gd contrast
revealed extensive radial perivascular enhancement from enhanced
ventricle walls and a strongly enhanced ependyma in the choroid plexus,

meninges, symmetrical cortical and white matter lesions, and long spi-
nal lesions on TIWI. Although only 32-56% of GFAP-A patients show
radial perivascular emphasis [1,2,5], this MRI finding is not exclusive to
GFAP-A and has been reported rarely in other brain diseases [10]. Viral
CNS infections, other form of autoimmune encephalitis, neuromyelitis
optica, malignant lymphoma, traumatic brain injury, vascular dementia
and astrocytoma were suggested for differential diagnosis [10]. In the
present case, brain biopsy findings were consistent with GFAP-A. The
perivascular infiltration of lymphocytes and anti-GFAP antibodies af-
fects vascular permeability, astrocyte vascular foot processes, and
ependymal cells. These mechanisms may be associated with radial
perivascular enhancement, which indicates the disruption of the blood-
brain barrier, leading to vasogenic edema corresponding to high-
intensity signals on T2WI and FLAIR.

Since GFAP-A responds well to immunotherapy, steroid therapy is
selected as the first-line treatment [7]. IVIg, plasma exchange, and other
immunosuppressants are recommended for refractory cases [5]. Chronic
cases may be less responsive to immunotherapy [9]. Although the period
from onset to the start of treatment was 4 months in the present case, the
combination of IVMP and IVIg contributed to recovery. Although ataxic
gait, headache, back pain, and cognitive impairment were severe,
immunotherapy markedly attenuated these symptoms, ADL, and MRI
findings. Therefore, intense immunotherapy is plausible for chronic
cases of GFAP-A.
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