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Abstract

The purpose of this study was to assess the demographic data, clinical manifestations, cerebrospinal fluid (CSF), hematokQ
brain magnetic resonance imaging, electroencephalograms, and therapy and prognosis related to anti-gammma-aminobutyric acid
B (anti-GABA,R) encephalitis. We retrospectively examined the demographic data, clinical manifestations, laboratory results, brain
magnetic resonance imaging, electroencephalograms, and therapy and prognosis of 6 patients with anti-GABA,R encephalitis.
We used the clinical data of patients with anti-GABA_R encephalitis admitted to the Department of Neurology of Mianyang Central
Hospital obtained from January 2017 to September 2020. Six patients with anti-GABA_R encephalitis were included. Generalized
tonic-clonic seizure was the first clinical symptom in 5 patients, while 1 patient first showed behavior disorder. After the first clinical
symptom attack, 2 patients developed a memory deficit, 4 cases showed cognitive decline, 3 cases showed behavior disorder, 1
patient developed status epilepticus and only 1 patient returned to normal. CSF testing indicated normal intracranial pressure in 5
patients and elevated pressure in only 1 patient. Additionally, the cerebrospinal fluid tests revealed slight leukocytosis in all patients
and elevated protein levels in 5 patients. The anti-GABA_R antibody was positive in both serum and CSF in all patients. Brain
magnetic resonance imaging showed limbic system lesions in 4 patients. Long-term electroencephalograms revealed abnormal
waves in half of the patients. All patients were treated with high dosages of methylprednisolone, which was combined with
intravenous immunoglobulin in 2 patients; symptoms were improved in 4 patients, 1 patient showed no significant change and
1 patient with status epilepticus died of severe pneumonia during hospitalization. Epilepsy is the most common initial symptom
in patients of anti-GABA,R encephalitis. Many patients are also affected by tumors. Early immunotherapy can achieve excellent
effects, the long-term prognosis is good for most patients.

Abbreviations: anti-GABA, = anti-gamma-aminobutyric acid B, CSF = cerebrospinal fluid, IVIg = intravenous immunoglobulin,
MRI = magnetic resonance imaging, mRS = modified Rankin scale.
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1. Introduction and prognosis of 6 patients with anti-GABA R encephalitis to

. . . . . improve the diagnostics and treatment for the future.
Anti-gamma-aminobutyric acid B (anti-GABA,) receptor p &

encephalitis is a rare form of limbic encephalitis whose clinical
features consist of seizures, ataxia, and opsoclonus-myoclonus
and memory and behavioral changes. Half of the patients with
anti-GABA R encephalitis have small cell lung cancer. As a
treatment, early immunotherapy can achieve excellent effects.
At present, corticosteroids, and intravenous immunoglobulin
(IVIg) and plasma exchange are the first-line treatment strat-

2. Methods

2.1. Patients

In this study, we collected the data of all patients with anti-GAB-
A R encephalitis at the Department of Neurology, Mianyang
Central Hospital, from January 2017 to September 2020. All

egies for anti-GABA R encephalitis."l However, the long-term
prognosis is determined by the presence of an underlying malig-
nancy.l?! Here, we retrospectively examined the demographic
data, clinical manifestations, laboratory results, brain mag-
netic resonance imaging, electroencephalograms, and therapy
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patients met the following diagnostic criteria:l3!

(1) Acute onset of seizures, memory deficits, cognitive decline,
behavior disorder, psychiatric symptoms or focal neuro-
logical signs;
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(2) Positive results for anti-GABA R antibodies in cerebro-
spinal fluid and/or serum by indirect immunofluores-
cence assays on human embryonic kidney (293) cells
(Euroimmun, Luebeck, Germany);

(3) Age > 18 years.

2.2. Research methods

We retrospectively examined the patients’ clinical character-
istics, including general demographic characteristics (age and
sex), clinical manifestations, past medical history, auxiliary
examination characteristics (laboratory examination, electro-
encephalogram and brain magnetic resonance imaging [MRI]),
and therapy and prognosis. The prognosis of the patients was
evaluated by examining the modified Rankin scale (mRS),
which was measured at admission, discharge and 6 months
after onset. An mRS score of 0 to 2 was defined as a good
outcome.!¥l
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3. Results

3.1. Demographic and clinical symptoms

The demographic data, clinical symptoms and other informa-
tion are presented in Table 1. From January 2017 to September
2020, 6 Chinese patients with anti-GABA R encephalitis were
included, comprising 4 males and 2 females, aged 49 to 76 years,
with an average age of 65 years.

The course of the disease was 3 to 15 days before treat-
ment, with an average of 8 days. Two patients (patients 1
and 6) had a history of benign prostatic hyperplasia and
chronic obstructive pulmonary disease, 3 male patients
(patients 1, 4, and 6) had a history of smoking and 1
patient (patient 4) had a long history of alcohol consump-
tion. Generalized tonic-clonic seizure was the first clinical
symptom in 5 patients (patients 1, 2, 3, 4, and §), while 1
patient (patient 6) first showed behavior disorder. However,
after the behavior disorder, status epilepticus soon occurred

Clinical symptoms and long-term follow-up results of 6 patients with anti-GABA_R encephalitis.

Assessment Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6

Sex M F F M M M

Age 76 66 49 56 70 74

Date to admitting 11 15 7 8 6 3

Previous history BPH and COPD No No No No BPH and COPD

Personal history Smoking No No Smoking Alcohol No Smoking

consumption
Initial symptom Epilepsy Epilepsy Epilepsy Epilepsy Epilepsy Behavior disorder
Other symptom Memory deficit No Memory deficit Behavior disorder ~ Behavior disorder  Status epilepticus
Cognitive decline Cognitive decline Cognitive decline Cognitive decline

CSF Pressure 123 108 158 162 150 250
(mmH,0)*

Leukocyte in CSFt 16 *109/L 17 *10%/L 35*10%/L 56 *10%/L 13 *10%/L 15 *10%/L

Protein in CSFt 510mg/L 840mg/L 290 mg/L 480mg/L 530mg/L 550 mg/L

CSF antibody titer 1:100 1:32 1:320 1.32 1.32 1.32

Serum antibody 1:32 1:10 1:32 1:10 1:32 1:10
titer

Other antibody in Anti-Ma 2 antibody in Serum No No No No No
CSF or Serum

D-dimmer§ 1.1mg/L 1.72mg/L 0.51mg/L 0.42mg/L 0.31mg/L 0.54mg/L

Tumor maker No No No No No No

Tumors Suspected testicular cancer small cell cancer No small cell lung Esophagus cancer No

cancer

Lesions on brain Left frontal lobe, guide lobe, tem-  Bilateral guide lobe, frontal pari- No lesions Right hippocampus Bilateral hippo- unchecked
MRI poral lobe and hippocampus etal lobe and basal ganglia campus

EEG Normal Abnormal Abnormal Normal Normal Abnormal

Corticosteroid Yes Yes Yes Yes Yes Yes
pulse therapy

IVig No No No No Yes Yes

AEDs treatment in VPA and LEV VPA and LEV VPA VPA and LEV LEV VPA and LEV
hospital

mRS score at 4 3 3 4 4 5
admission

mRS score at 1 2 0 0 4 6#
discharge

mRS score at 6 mo 0 0 0 0 3 NA
after onset

Residual symptoms No No No No Cognitive decline NA
at discharge

treatment after Prednisone and LEV No No Prednisone and Prednisone and NA
discharge LEV LEV

AEDs = antiepileptic drug, anti-GABA, = Anti-gamma-aminobutyric acid B, BPH = benign prostatic hyperplasia, COPD = chronic obstructive pulmonary disease, CSF = cerebrospinal fluid, EEG =
electroencephalography, IVlg = intravenous immunoglobulin, LEV = levetiracetam, MRI magnetic resonance imaging, mRS = modified Rankin scores, NA = not available, VPA = valproic acid.

*normal range of CSF Pressure: 80-180 mmH,0,

T normal range of CSF leukocyte count: 0-6 x 109/L,
F normal range of CSF proteins: 150-450 mg/L,

§ normal range of D-dimmer: 0-0.55mg/L FEU,

# death.
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in patient 6. Furthermore, after the first clinical symptom
attack, 2 patients (patients 1 and 3) developed a memory
deficit, 4 cases showed cognitive decline (patients 3, 4, 5, and
6), 3 cases showed behavior disorder (patients 4, 5 and 6),
1 patient (patient 6) developed status epilepticus and only 1
patient (patient 2) returned to normal.

3.2. Characteristics of cerebrospinal fluid (CSF) and
hematological specimens

The characteristics of cerebrospinal fluid (CSF) and hemato-
logical specimens are presented in Table 1. CSF testing indi-
cated normal intracranial pressure in 5 patients (patients 1,
2, 3,4, and 5) and elevated pressure in only 1 patient (patient
6). Cerebrospinal fluid tests revealed slight leukocytosis in all
patients in the range from 13#10° to 56*10°¢/L, with an aver-
age of 25*10¢/L, as well as elevated protein levels in 5 patients
(patients 1, 2, 4, 5, and 6) in the range of 290 to 840 mg/L,
with an average of 533 mg/L. The anti-GABA R antibody was
positive in both CSF and serum in all patients, the titer in CSF
was higher than that in serum in 5 patients (patients 1, 2, 3,
4, and 6). In addition, anti-Ma 2 antibody was positive in the
serum but negative in the CSF of a 76-year-old man with sus-
pected testicular cancer (patient 1). Meanwhile, tumor markers
(CA125, AFP, CEA, CA19-9, CA15-3, CA24-2, PSA, and NSE)
were tested in all patients, and all of them were normal. Imaging
and electroencephalogram results

The characteristics of imaging and electroencephalogram
results are presented in Table 1. We performed brain MRI
on 5 patients, and only 1 patient (patient 6) was not checked
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due to their serious medical condition at admission. The brain
MRI demonstrated encephalitis lesions in 66.7% of patients;
the brain lesions were located in the bilateral/unilateral frontal
lobe, guide lobe, temporal lobe, and hippocampus and basal
ganglia. None of the lesions showed significant enhancement
(Fig. 1). Furthermore, no lesions were found in 1 patient (patient
3) without tumors. In addition, we found definite tumors in 3
patients (patients 2, 4, and 5) and suspected testicular cancer in
1 patient (patient 1) (Fig. 2). Long-term electroencephalograms
revealed abnormal waves in half of the patients. These abnor-
malities are mostly typical of sharp waves, indicating epileptic
seizures.

3.3. Treatment and prognosis

In our research series, all patients were treated with cortico-
steroid pulse therapy (methylprednisolone 1g/day for 5 days,
0.5g/day for 3 days, 0.25g/day for 3 days, 0.125g/day for 3
days, and subsequent oral administration), which was com-
bined with intravenous gamma globulin treatment (0.4 g/kg/day
for 5 days) in 2 patients with severe symptoms (patients 5 and
6). All patients received antiepileptic drugs. After treatment, 4
patients (patients 1, 2, 3, and 4) showed complete or partial
neurological relief with improved mRS scores (range: 0-2). One
patient (patient 5) showed no significant change, and 1 patient
(patient 6) died of severe pneumonia during hospitalization. At
discharge, 4 patients (patients 1, 2, 3, and 4) showed good out-
comes. At follow-up after 6 months, 4 patients (patients 1, 2, 3,
and 4) had recovered completely, and only 1 patient (patient 5)
still had residual cognitive decline.

Figure 1. Brain magnetic resonance imaging (MRY) findings in patients with anti-GABA,R encephalitis. anti-GABA, = Anti-gamma-aminobutyric acid B, MRl =

magnetic resonance imaging.

Figure 2. Chest computed tomography (CT) findings in patients with anti-GABA_R encephalitis. anti-GABA, = Anti-gamma-aminobutyric acid B.
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4. Discussion

Metabotropic gamma-aminobutyric acid type B receptor
(GABA_R) is found at the end of synapses in the central nervous
system and plays a vital role in inhibitory neurotransmission.!
The GABAR is a G-protein-coupled receptor that acts slowly
and maintains the inhibitory tone.l! Research has shown that
the GABA R is associated with brain and behavioral diseases,
including epilepsy, anxiety, and spasticity and neuropathic
pain.”l In 2010, Lancaster et al'®! first reported 15 patients
who were positive for anti-GABA R antibodies in CSF and
analyzed the clinical characteristics, treatment and prognosis
of this encephalitis. In the following 10 years, dozens of other
series and/or case reports related to this encephalitis were pub-
lished in various medical journals (Table 2). In these reports,
epilepsy, psychiatric symptoms and memory dysfunction were
the most prevalent conditions, and some patients even had
persistent epilepsy or refractory epilepsy. Some patients had
confusion, disorientation and abnormal behavior. Few patients
were affected by speech disorder, opsoclonus-myoclonus, and
gait ataxia and orofacial twitching. In addition, some studies
have shown that some patients have symptoms of infectious
encephalitis such as headache and fever before the diagnosis
of autoimmune encephalitis.”*”! In our cohort, all patients
were positive for anti-GABA R antibody in cerebrospinal fluid
and serum, and the titer in cerebrospinal fluid was higher than
that in serum. In addition, there are also many case reports,
which have shown a portion of patients who were positive for
a combination of other antibodies, such as anti-GAD, anti-Hu,
anti-VGCC, anti-CRMPS5/CV2, and anti-IgLONS and anti-
SOX1.2-241 As in the previous reports, our study confirmed
that all patients had seizures. In addition, behavior disorder,
memory deficit and cognitive decline also appeared in a few
patients. The encephalitis associated with GABA R antibodies
usually develops as limbic encephalitis.®! Cerebrospinal fluid
examination and brain MRI play an important role in limbic
encephalitis. Some patients with anti-GABA R encephalitis
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have a slightly elevated level of white blood cells and proteins
in their cerebrospinal fluid, but this is not distinguishable from
viral or other infectious encephalitis types. Therefore, detect-
ing antineuronal antibodies from cerebrospinal fluid and/or
serum is of great value. These antibodies should include cell
surface antibodies and classical paraneoplastic antibodies, such
as NMDAR, AMPAR 1, AMPAR 2, LGI 1, Caspr 2, GABA,R,
Hu, Yo, Ri, CV 2, Ma 2, amphiphysin, ANNA-3, Tr, and PCA-2
and GAD."? Detecting the specific types of antibody can allow
for distinguishing from other autoimmune encephalitis types.
Many studies in the past have shown that unilateral or bilateral
hyperintense lesions in the medio-temporal lobes, hippocampus
and amygdala were found by the brain MRL!"? These abnor-
mal signals in brain MRI can explain the symptoms of epilepsy,
cognitive impairment, and mental abnormalities and other
manifestations in patients with anti-GABA R encephalitis. In a
small number of patients, abnormalities may be found outside
the limbic system.!"! In our series, brain MRI examination con-
firmed intracranial lesions in 4 patients and a normal state in 1
patient. These lesions may appear in patients with other types
of limbic encephalitis. Therefore, we consider that brain MRI
has no specificity for the diagnosis of anti-GABA R encepha-
litis. Although epileptic seizures are a major clinical manifes-
tation of anti-GABA_ receptor encephalitis, the EEG features
are usually nonspeciffc. In patients with anti-GABA_R enceph-
alitis, about 63% to 100% patients show abnormalities with
long-term EEG monitoring. Such abnormalities include ictal or
postepileptic state.'8! In addition, patients with anti-GABA,R
encephalitis have a high proportion of tumors, especially small
cell lung cancer.l?! Therefore, cancer screening is essential for
every patient, especially in the respiratory system, and digestive
system and genitourinary system.

Until now, there was no standard treatment for limbic
encephalitis. Common first-line immunotherapeutic agents
include corticosteroids, IVIg and plasma exchange.!'*! Despite
a lack of evidence, corticosteroids are frequently the first
choice in patients with anti-GABA_ R encephalitis.?”) Of course,

Summary of Findings of studies included for anti-GABA_R encephalitis.

Author/ No.Of Mean Sex ratio CSF MRI(abnormality, EEG Cancer  Outcome

Year patients age (% males) Clinical presentation Abnormality commonest areas) abnormality rate(%) (mRS 0-2)

Kim et al, 5 63.6 3/2 (67) Confusion and disorientation 100% Psy- 80% 40%, MTL 5/5 (100) 4/5(80)  5/5(100)
2014 chiatric symptoms 100% Seizures 60%

Guan et al, 18 56.4  13/5(77) Memory dysfunction 67% Psychiatric NA 56%, MTL 12/14 (86) 6/18 11/18 (61)
2015 symptoms 61% Seizures 94% (33

Qiao et al, 7 51.2 6/1 (86) Memory dysfunction 100% Psychiatric 100% 57%, Hippocampus, 7/7 (100) 4/7 (57) 3/7 (43)
2016 symptoms 100% Seizures 100% MTL

Chenetal,. 11 51 8/3 (72) Memory dysfunction 90% Psychiatric 100% 63%, MTL 7111 (83) 311 7111 (63)
2017 symptoms 90% Seizures 100% (27

Cui et al, 11 63 7/4 (64) Memory dysfunction 100% Psychiatric 73% 36%, Hippocampus, 10/11 (91) 5/11 8/11 (73)
2018 symptoms 46% Seizures 91% MTL (45)

Sietal, 5 41.2 3/2 (60) Confusion and disorientation 60% Psychi- 0% 60%, Hippocampus, 5/5 (100) 0/5 (0) 5/5 (100)
2019 atric symptoms 100% Seizures 80% MTL

Lin et al, 28 53 1711 (61) Memory dysfunction 93% Psychiatric NA 25%, Hippocampus, 18/24 (75) 9/28 16/28 (57)
2019 symptoms 86% Seizures 96% MTL (32)

Zhao et 12 65 9/3 (75) Memory dysfunction 91% Psychiatric 100% 33%, MTL 11/12 (91%) M2 7112 (58)
al,.2020 symptoms 58% Seizures 91% (58)

Zeng et al, 7 44.7 4/3 (57) Memory dysfunction 86% Psychiatric 29% 72%, Hippocampus, 6/6 (100) 3/7 (42) 4/7 (57)
2020 symptoms 71% Seizures 100% MTL

Zhang et 19 58.3 10/9 (53) Memory dysfunction 95% Psychiatric NA 72%, Hippocampus, 17/19 (89) 5/19 11/19 (58)
al, 2020 symptoms 89% Seizures 90% MTL (26)

Zhu et al, 14 52 9/5 (64) Memory dysfunction 79% Psychiatric NA 57%, Hippocampus, 10/14 (71) 3/14 NA
2020 symptoms 64% Seizures 100% temporal lobe (21)

Data are expressed as proportion (%) unless otherwise specified. Age is expressed in years.
anti-GABA, = Anti-gamma-aminobutyric acid B, CSF = cerebrospinal fluid, EEG = electroencephalogram, MRI = magnetic resonance imaging, mRS = modified rankin scores, MTL = medial temporal lobe,
NA = not available.
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corticosteroids with either IVIg or plasma exchange are also
recommended to treat limbic encephalitis. However, plasma
exchange after IVIg is not recommended. If these treatments
do not respond well, second-line therapies such as rituximab
and cyclophosphamide should be performed.??***! Tocilizumab
and low-dose interleukin-2 (aldesleukin) are used some-
times.3%3! Azathioprine and mycophenolate mofetil are also
used occasionally.!!!

In our research series, all patients were treated with corti-
costeroids and antiepileptic drugs, which were combined with
IVIg in 2 patients. After treatment, 4 patients symptoms were
improved, 1 patient showed no significant change and 1 patient
died of severe pneumonia. At discharge, 3 patients continued to
take oral prednisone and levetiracetam. Early immunotherapy
can help to achieve a good prognosis for anti-GABA R enceph-
alitis patients without tumors.!'®" Anti-tumor therapy is highly
necessary for anti-GABA R encephalitis patients with cancer,
in addition to immunotherapy. Of course, recurrent anti-GAB-
AR encephalitis has been reported in some studies. Wu et all3!
reported that the recurrence rate was 9% (1/11), but the sam-
ple size was small and the clinical symptoms during the patient
recurrence were less severe than in the first onset. Although this
disease has a good prognosis, some patients still die after treat-
ment, with severe pneumonia being the main cause of death,
regardless of whether there is a tumor. Deep vein thrombosis is
another cause of death. postepileptic coma or persistent epilepsy
can increase the risk of lung infections and deep vein thrombo-
sis.[SI Therefore, antiepileptic, and antibacterial and anticoagu-
lant therapy is necessary for anti-GABA R encephalitis patients.

Conclusion

Epilepsy is the most common initial symptom in patients of
anti-GABA_R encephalitis. Many patients are also affected by
tumors. Early immunotherapy can achieve excellent effects, and
the long-term prognosis is good for most patients.
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