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ABSTRACT
Objective To describe an atypical case of autoimmune 
glial fibrillary acidic protein (GFAP) astrocytopathy.
Results A patient in his 60s presented with 6 months 
of progressive ataxia, proximal myoclonus and bulbar 
symptomatology. Cerebrospinal fluid (CSF) analysis 
showed monocytic pleocytosis, elevated protein level 
and elevated adenosine deaminase (ADA) level. CSF 
microbiological studies were negative and brain 
and cervical MRI showed no significant findings. We 
tested for nuclear, cytoplasmatic and synaptic neural 
autoantibodies as well as anti- GFAP antibodies. While 
awaiting these results, the patient was commenced on 
methylprednisolone boluses (1 g/day for 5 days), noting 
rapid neurological improvement. Eventually, CSF tests 
were positive for anti- GFAP antibodies.
Conclusion We report atypical manifestations of GFAP 
astrocytopathy. Further research is needed to fully 
understand the spectrum of neurological manifestations of 
this autoimmune disease and facilitate timely diagnosis.

INTRODUCTION
Autoimmune glial fibrillary acidic protein 
(GFAP) astrocytopathy was first defined in 
2016.1 The most reported manifestations 
of this autoimmune disease are fever, head-
ache, convulsions, delirium, meningism and 
loss of visual acuity.2 Brain and spinal cord 
MRI generally show inflammatory lesions 
and cerebrospinal fluid (CSF) analysis also 
reveals inflammatory parameters.2 However, 
there are cases of atypical manifestations. 
Here we report a case of a patient with GFAP 
astrocytopathy who presented with chronic 
progressive ataxia, myoclonus and bulbar 
symptomatology.

CASE REVIEW
A patient in his 60s presented with 6 months 
of progressive hypophonia, hyporexia, weight 
loss, gait instability and dysphagia for solids. 
Neurological assessment showed ataxia, 
proximal myoclonus in the four extrem-
ities, general amyotrophy with proximal 

tetraparesis and normal osteotendinous 
reflexes. No optic fundi examination was 
performed. Blood tests including haemo-
gram, serum biochemistry, tumour markers 
(alpha- fetoprotein, CA- 15.2, CA- 19.9, CA125 
and carcinoembryionic antigen (CEA)) 
and serum microbiological studies (syphilis, 
HIV and Borrelia burgdorferi serologies) were 
normal. Neuroimaging studies (brain and 
cervical MRI without contrast; online supple-
mental figures 1–5) showed no significant 
findings. Nerve conduction and electromyog-
raphy revealed chronic neurogenic changes 
affecting the bulbar muscles as well as the 
four extremities, but no acute disorders. 
Suspecting a vermian syndrome, we tested for 
spinocerebellar ataxias, with normal results. 
The patient was discharged from hospital 
expecting a follow- up consultation in the 
upcoming months.

However, a few weeks later the patient 
was referred once again to our hospital. He 
presented with worse gait instability, sphincter 
incontinence, severe cognitive impairment, 
vertical conjugated gaze palsy and oculomotor 
signs of cerebellar disfunction (hypermetric 
ocular saccades). No optic fundi examination 
could be performed this time because of the 
patient’s lack of collaboration. Autoimmunity 
tests (anti- transglutaminase IgA antibodies, 
ACE and nuclear and cytoplasmatic neural 
antibodies (Hu, Yo, Ri, CV2, amphiphysin, 
Ma2/Ta, Tr, SOX1, Zic4, GAD65, recoverin 
and titin; see table 1)) were negative. Tests for 
vitamins A and E were also negative, as well as 
tuberculosis and Tropheryma whippelli studies. 
Electroencephalography showed background 
brain activity slowing and sporadic diffuse 
triphasic waves in intervals up to 1–2 s slightly 
predominant on the right hemisphere; these 
discharges lasted up to 8 s (figure 1).

CSF analysis showed monocytic pleocytosis, 
elevated protein level and elevated adenosine 
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deaminase level (see table 2). Anatomopathological and 
microbiological studies were normal. Protein 14.3.3 was 
negative. We tested for synaptic neural autoantibodies 
(N- methyl- D- aspartic receptor (NMDAR), anti- alpha- 
amino- 3- hydroxy- 5- methyl- 4- isoxazolepropionic acid 

receptor (AMPAR), gamma- aminobutyric acid type B 
receptor (GABABR), leucine- rich glioma- inactivated 
1 (LGI1), contactin- associated protein 2 (CASPR2), 
dipeptidyl- peptidase- like protein 6 (DPPX), metabotropic 
glutamate receptor 1 (MGLUR- 1) and metabotropic 
glutamet receptor 5 (MGLUR- 5)) as well as anti- GFAP 
antibodies in CSF, suspecting an autoimmune neuro-
logical disease. Gastroscopy, body CT and body positron 
emission tomography- CT exclude neoplasms.

While awaiting neural autoantibodies results, by day 23 
of hospitalisation, the patient was given intravenous meth-
ylprednisolone boluses (1 g/day for 5 days), noting great 
clinical and functional improvement as well as normalisa-
tion of the inflammatory parameters in CSF (see table 1). 
The patient was able to ambulate with assistance, myoc-
lonus ceased, and the abnormal ocular saccades and the 
vertical conjugated gaze palsy disappeared. Cognitive 
impairment also improved significantly, for the patient 
was now oriented in space and time. Nevertheless, tetra-
paresis and dysphagia persisted.

Table 1 Blood and CSF tests for autoimmune diseases

Requested analysis Results

Anti- transglutaminase (blood) Negative

Ant- IgA (blood) Negative

ACE (blood) Below determination threshold

Anti- Hu (blood) Negative

Anti- Yo (blood) Negative

Anti- Ri (blood) Negative

Anti- CV2 (blood) Negative

Anti.amphiphysin (blood) Negative

Anti- Ma2/Ta (blood) Negative

Anti- Tr (blood) Negative

Anti- SOX1 (blood) Negative

Anti- Zic4 (blood) Negative

Anti- GAD65 (blood) Negative

Anti- recoverin (blood) Negative

Anti- titin (blood) Negative

Anti- NMDAR (CSF) Negative

Anti- AMPAR (CSF) Negative

Anti- GABABR (CSF) Negative

Anti- LGI1 (CSF) Negative

Anti- CASPR2 (CSF) Negative

Anti- DPPX (CSF) Negative

Anti- MGLUR- 1 (CSF) Negative

Anti- MGLUR- 5 (CSF) Negative

Anti- GFAP (CSF) Positive (by immunoreactivity 
tests, confirmed with cell- based 
assay (CBA))

ADA, adenosine deaminase; AMPAR, anti- alpha- amino- 3- hydroxy- 5- methyl- 
4- isoxazolepropionic acid receptor; CASPR2, conectin- associated protein 2; 
CSF, cerebrospinal fluid; DPPX, dipeptidyl- peptidase- like protein 6; GABABR, 
gamma- aminobutyric acid type B receptor; GFAP, glial fibrillary acidic protein; 
LGI1, leucine- rich glioma- inactivated 1; MGLUR- 1, metabotropic glutamate 
receptor 1; MGLUR- 5, metabotropic glutamate receptor 5; NMDAR, N- 
methyl- D- aspartic receptor.

Figure 1 Electroencephalography of the patient showing brackground brain activity slowing and sporadic diffuse triphasic 
waves in intervals up to 1- 2s, slightly predominant on the right hemisphere.

Table 2 CSF characteristics before and after intravenous 
methylprednisolone boluses (1g/day for 5 days)

CSF characteristics

Before 
corticosteroid 
treatment 
(day 23 of 
hospitalisation)

1 week after 
corticosteroid 
treatment 
(day 35 of 
hospitalisation)

Appearance Clear Clear

Leucocytes/mm3 120 46

Monocytes (%) 98 91

Polymorphonuclears (%) 2 9

Red blood cells/mm3 3 2400*

Glucose (mg/dL) 51 55

Proteins (g/L) 1.25 0.53

ADA (U/L) 13.7 9.5

Oligoclonal bands 8 IgG bands Not determined

*Traumatic puncture.
CSF, cerebrospinal fluid.
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The patient was discharged from hospital after receiving 
physiotherapy treatment, still in need of dysphagia- 
oriented diet and ambulation assistance. CSF test results 
for neural autoantibodies were still unknown at this time 
and they were to be checked in a follow- up consultation. 
No chronic treatment was then commenced.

Nevertheless, the patient died days later, suspecting 
bronchial aspiration as the cause of death. Anatomo-
pathological studies couldn’t be performed to confirm 
the suspicion of an autoimmune neurological disease. 
However, we obtained positive CSF tests results for anti- 
GFAP antibodies (by immunoreactivity tests and confir-
mation with cell- based assay (CBA); no titres informed). 
Finally, the patient was diagnosed with autoimmune 
GFAP astrocytopathy despite the lack of anatomopatho-
logical studies.

DISCUSSION
GFAP is the main intermediate filament protein in 
mature astrocytes and a component of their cytoskeleton. 
It is the main target of autoimmune GFAP astrocytop-
athy,1 a disease with a physiopathology which remains 
poorly understood. This type of autoimmune disease 
was first defined through the discovery of GFAP- IgG anti-
bodies, using different methods such as immunofluores-
cence assay, CBA or western blot.1 However, this disease 
is hypothesised to be caused by a cytotoxic response 
mediated by T cells; therefore, GFAP- IgGs would be 
neural autoantibody intermediaries in the autoimmune 
response, since GFAP is an intracellular antigen.2

Autoimmune GFAP astrocytopathy is associated with 
other autoimmune disorders like type 1 diabetes, Graves’s 
thyroiditis or even autoimmune encephalitis, such as anti-
N- methyl- D- aspartic acid encephalitis.1 2 In addition to 
this, autoimmune GFAP astrocytopathy is a paraneoplastic 
phenomenon in a third of the patients, and ovarian tera-
toma is the most commonly found neoplasm.3

According to the most recent studies, consisting mostly 
of case reports and case series, the median age of onset of 
autoimmune GFAP astrocytopathy is 40–50 years4 5 (range 
8–103)4 . No gender predilection has been reported.2 
Clinically, autoimmune GFAP astrocytopathy usually pres-
ents as an acute disorder,6 although there are unusual 
cases of subacute or even chronic presentation.5 A history 
of symptoms of upper respiratory tract infection is found 
in 40% of the cases.2 The most common manifesta-
tions include headache, abnormal vision, ataxia, altered 
consciousness, myelitis and seizures.5 7 8 Movement disor-
ders and neuropsychiatric alterations are less frequent;4 9 
bulbar syndrome,7 sensorimotor neuropathy6 or bilateral 
sensorineural hearing loss10 are even more uncommon. 
Syndromes are often defined as encephalitis, meningo-
encephalitis, myelitis or their combinations. Some of the 
demographic data, symptoms and clinical syndromes 
reported in the most recent literature can be found in 
the online supplemental table 1.1 4–8 10 11

Inflammatory parameters are usually found in CSF 
(monocytic pleocytosis, elevated protein level and low 
glucose level). Brain and spinal cord MRI usually show 
non- specific findings such as T2- hyperintense lesions, 
gadolinium- enhanced lesions in T1 sequences, and even 
leptomeningeal enhancement.2 Nevertheless, neuroim-
aging studies show no alterations in half of the patients.7

For acute treatment, patients are usually given intra-
venous methylprednisolone boluses (0.5–1 g/day for 
5 days), with great clinical improvement.2 However, 
intravenous immunoglobulins or plasma exchange 
is sometimes necessary to achieve disease remission.5 
Chronic immunosuppressive therapy, with mycopheno-
late mofetil, azathioprine or rituximab, is required in 
20%–50% of the cases to prevent relapses.2 Prognosis 
is usually favourable;6 however, it is worse in some case 
series8 due to unknown causes, but the time of disease 
progression might contribute as an important factor. 
More information on these topics can be found in the 
online supplemental table 1.1 4–8 10 11

Considering all the above- mentioned data, we report 
an atypical case of autoimmune GFAP astrocytopathy 
bearing in mind both its initial clinical progression and 
manifestations. Chronic progression of autoimmune 
GFAP astrocytopathy, as in our patient (6 months), is an 
unusual finding, and only a few patients having disease 
progression for months have been reported previously.8 
Moreover, our patient only presented for these 6 months 
ataxia, bulbar symptomatology (with predominance of 
dysphagia) and myoclonus. More frequent manifesta-
tions such as headache, loss of visual acuity, seizures or 
myelitis were not present. Bulbar symptomatology, to 
our knowledge, has been reported only twice,1 7 and 
dysphagia has been described only in one case.1 Some 
case series have also described movement disorders7 and 
dyskinesias,5 but we have found only one case specifi-
cally reporting myoclonus as in our patient.11 Cognitive 
disturbances, which are typical symptoms according to 
the literature,4 5 7 9 appeared only weeks after first hospi-
talisation in our patient, approximately after 7–8 months 
of disease progression. Moreover, hypermetric ocular 
saccades were noted during the second hospitalisation. 
It is our belief that this is the first time this neurological 
finding is reported in autoimmune GFAP astrocytopathy. 
In addition to this, no upper tract respiratory symptoms 
were reported in our case, neuroimaging studies showed 
no lesions and we could not find any signs of neoplasms.

However, and consistently with other studies, our 
patient did have both inflammatory parameters in CSF 
(monocytic pleocytosis and elevated protein level) and 
showed great clinical improvement when given corti-
costeroid treatment. Nevertheless, we suspect that the 
patient was given this therapy too late, delay caused by 
the uncommon manifestations of autoimmune GFAP 
astrocytopathy found in our patient, provoking secondary 
functional deterioration. This may have contributed to 
the patient’s decease after he was finally discharged from 
hospital.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://neurologyopen.bm

j.com
/

B
M

J N
eurol O

pen: first published as 10.1136/bm
jno-2021-000142 on 27 O

ctober 2021. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjno-2021-000142
https://dx.doi.org/10.1136/bmjno-2021-000142
http://neurologyopen.bmj.com/


4 C Novo A, Venegas Pérez B. BMJ Neurol Open 2021;3:e000142. doi:10.1136/bmjno-2021-000142

Open access 

In summary, we report new, atypical manifestations of 
autoimmune GFAP astrocytopathy, to facilitate the early 
recognition of this disease and prevent neurological and 
functional deterioration due to its progression. Autoim-
mune GFAP astrocytopathy should be considered in the 
differential diagnosis of patients presenting with mani-
festations as the ones described in this paper. Further 
research is necessary to know the full spectrum of mani-
festations of this recently defined autoimmune neurolog-
ical disease.

Twitter Azael C Novo @leaza94
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Supplementary images 1, 2, 3, 4, and 5. Up, from left to right, showing coronal T2 and FLAIR 

sequences of brainstem and cerebellum. Bottom, left side, showing sagittal FLAIR sequence of 

cerebellum and brainstem. Bottom, right side, showing cervical STIR sequence. None of the images 

show significant findings. 
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Supplementary table 1. Literature of autoimmune GFAP astrocytopathy.  

Authors Age 

range 

(years) 

Median age of onset 

(years) 

Total 

number 

of 

patients 

(n) 

Gender: 

number 

of 

patients 

(% of n) 

Number of 

patients with 

positive anti-

GFAP antibodies 

in serum (% of n) 

Number of patients 

with positive anti-

GFAP antibodies in 

CSF (% of n) 

Symptom/clinical 

syndrome: number of 

patients (% of n) 

Treatments used: number of 

patients (% of n) 

Outcomes: number of patients 

(% of n) 

Allen et 

al1 

30-40a 30-40a 1 (See Allen 

et al) 

Not tested 1 (100%) Flaccid paralysis: 1 (100%) High dose corticosteroid treatment 

(acute).  

Prednisone and mycophenolate 

(chronic). 

At 6 months of onset, still in 

need of intermittent mechanical 

ventilation and help with all the 

activities of daily living 

Fang et 

al2 

21-73 43 16 Male: 8 

(50%) 

Female: 8 

(50%) 

16 (100%) 10 (62.5%) Meningoencephalitis: 6 

(37.5%) 

Meningoencephalomyelitis: 

5 (31.2%) 

Encephalomyelitis: 2 

(12.5%) 

Encephalitis: 2 (12.5%) 

Chronic meningitis: 1 

(6.2%) 

High dose corticosteroid treatment 

(acute): 11 (68.75%) 

Mycophenolate (chronic): 5 

(31.2%) 

Azathioprine (chronic): 1 (6.2%) 

Unknown: 5 (31,2%) 

Relapse during corticosteroid 

dose tapering: 7 (43.7%) 

No relapse: 6 (37.5%) 

Unknown: 3 (31.2%) 

Flanagan 

et al3 

8-103 44 102 Male: 20 

(52.7%) 

Female: 

18 

(47.3%) 

102 (100%) 64 (62.7%) Encephalitis: 43 (42%) 

Meningoencephalitis: 13 

(12.5%) 

Myelitis: 11 (10.5%) 

Encephalomyelitis: 8 (8%) 

Neuropathy: 8 (8%) 

Meningitis: 5 (5%) 

Ataxia: 5 (5%) 

Meningoencephalomyelitis: 

3 (3%) 

Encephalopathy: 2 (2%) 

Myasthenia gravis: 2 (2%) 

Epilepsy: 1 (1%) 

Dysautonomia: 1 (1%) 

Dementia: 1 (1%) 

High dose corticosteroid treatment 

(acute): 16 (42.1%)b 

Intravenous immunoglobulins 

(acute): 6 (15.7%)b 

Plasma exchange (acute): 3 

(7.8%)b 

Mycophenolate (chronic): 5 

(13.15%)b 

Azathioprin (chronic): 3 (7.8%)b 

Rituximab (chronic): 3 (7.8%)b 

Unspecified clinical 

improvement: 18 (47.3%)b 

No improvement: 20 (52.7%)b 
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Authors Age 

range 

(years) 

 

Median age of onset 

(years) 

Total 

number 

of 

patients 

(n) 

Gender: 

number 

of 

patients 

(% of n) 

Number of 

patients with 

positive anti-

GFAP antibodies 

in serum (% of n) 

Number of patients 

with positive anti-

GFAP antibodies in 

CSF (% of n) 

Symptom/clinical 

syndrome: number of 

patients (% of n) 

Treatments used: number of 

patients (% of n) 

Outcomes: number of patients 

(% of n) 

Iorio et 

al4 

6-80 56.5 22 Male: 9 

(0.40%) 

Female: 

13 

(0.60%) 

22 (100%) 8 (36.3%) Seizures: 7 (31.8%) 

Altered consciousness: 4 

(18.1%) 

Ataxia: 3 (13.6%) 

Movement disorder: 2 (9%) 

Paraparesis: 2 (9%) 

Behaviour disturbance: 2 

(9%). 

Tetraparesis: 2 (9%) 

Paraplegia: 1 (4%) 

Psychosis: 1 (4%) 

Headache: 1 (4%) 

Rigor: 1 (4%) 

Dyskinesias: 1 (4%) 

Sensory loss: 1 (4%) 

Sphincter disfunction: 1 

(4%) 

Blurred vision: 1 (4%) 

Bulbar syndrome: 1 (4%) 

Intravenous methylprednisolone 

(acute): 15 (68.1%) 

Intravenous immunoglobulins 

(acute): 2 (9%) 

Oral corticosteroid treatment 

(acute): 1 (4.5%) 

Plasma exchange (acute): 1 (4.5%) 

 

Unspecified clinical 

improvement: 16 (72.7%) 

(Pretreatment mean mRss: 3.26 

(95% CI 2.78 to 3.74); last 

follow-up mRss: 1.47 (95% CI 

0.82 to 2.12); p=0.0001) 

Death: 2 (9%) 

 

Ip et al5 40-50a 40-50a 1 (See Ip et 

al) 

1 1 Meningoencephalitis and 

bilateral sensorineural 

deafness: 1 (100%) 

Intravenous immunoglobulin, 

intravenous methylprednisolone, 

and plasma exchange (acute). 

Rituximab (chronic) 

Treatment improved hearing and 

upper limb power. 

Successful weaning of 

tracheostomy and nasogastric 

feeding.  

Walking with little assistance. 

Lee et 

al6 

70-80a 70-80a 1 (See Lee 

et al) 

Not tested 1 Rigidity, bradykinesia, arm 

myoclonus and 

hyperreflexia: 1 (100%) 

Intravenous methylprednisolone 

(acute).  

 

Promptly and unspecified 

response to methylprednisolone 
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Authors Age 

range 

(years) 

Median age of onset 

(years) 

Total 

number 

of 

patients 

(n) 

Gender: 

number 

of 

patients 

(% of n) 

Number of 

patients with 

positive anti-

GFAP antibodies 

in serum (% of n) 

Number of patients 

with positive anti-

GFAP antibodies in 

CSF (% of n) 

Symptom/clinical 

syndrome: number of 

patients (% of n) 

Treatments used: number of 

patients (% of n) 

Outcomes: number of patients 

(% of n) 

Long et 

al7 

 

23-73 54 19 Male: 6 

(31.5%) 

Female: 

13 

(68.5%) 

Not tested 

 

19 Myelitis: 13 (68.4%) 

Headache: 12 (63.2%) 

Abnormal vision: 12 

(63.2%) 

Fever: 10 (52.6%) 

Ataxia: 7 (36.8%) 

Psychosis: 6 (31.6%) 

Dyskinesia: 3 (15.8%) 

Dementia: 3 (15.8%) 

Seizures: 2 (10.5%) 

Coma: 1 (5.3%) 

SIADH: 1 (5.3%) 

Hiccup and nausea: 1 (5.3%) 

Sever vision loss: 1 (5.3%) 

Intravenous methylprednisolone 

(acute): 18 (94.7%) 

Intravenous immunoglobulins 

(acute): 11 (57.8%) 

Oral methylprednisolone 

(chronic): 16 (84.2%) 

Mycophenolate (chronic): 2 

(10.5%) 

Azathioprine (chronic): 2 (10.5%) 

Not described 

Yang et 

al8 

27-69 56 7 Male: 3 

(42.8%) 

Female: 4 

(57.2%) 

Not tested 

 

7 Headache: 6 (85%) 

Ataxia: 6 (85%) 

Dyskinesia: 6 (85%) 

Dementia: 6 (85%) 

Coma: 6 (85%) 

Abnormal vision: 3 (42%) 

Longitudinally extensive 

transverse myelitis: 3 (42%) 

Intravenous methylprednisolone 

(acute): 7 (100%) 

Intravenous immunoglobulins 

(acute): 6 (85.7%) 

Plasma exchange and 

mycophenolate (acute): 1 (14.2%) 

Mycophenolate (chronic stage): 2 

(28.5%) 

Azathioprine (chronic stage): 2 

(28.5%) 

Unspecified good outcome: 1 

(14.2%) 

Poor prognosis: 6 (85.8%) 

Death: 2 (28.5%) 

 

a Exact data available in the original articles.  

b % of n calculated for 38 patients which have available data.   
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