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Purpose: To explore the effects of immunotherapy and tumour treatment on patients with 
GABABR encephalitis, evaluate the correlation between immune cell subsets and disease 
activity, and investigate effective prognostic factors.
Patients and Methods: Twenty patients with γ-aminobutyric acid B receptor (GABABR) 
encephalitis were enrolled from December 2015 to April 2020. The clinical data, modified 
Rankin Scale (mRS) score, prognosis and percentage of serum lymphocytes were recorded.
Results: All patients received first-line immunotherapy. The median mRS scores were 4 and 
3 before and after first-line immunotherapy (P<0.01). Seven patients received second-line 
immunotherapy and had median mRS scores of 3 and 2 before and after second-line 
immunotherapy (P=0.015). Small-cell lung cancer was detected in twelve patients. Among 
the patients who died because of tumours, patients who received tumour treatment lived 
longer than patients who did not receive tumour treatment (P=0.025). All four surviving 
patients who received tumour treatment had good outcomes (mRS≤2). The median serum 
CD19+B cell percentage in sixteen patients were 20.00% and 13.42% prior first-line immu-
notherapy and at the last follow-up (P<0.01). After a maximum follow-up of 54 months 
(median: 12; range: 3–54), eleven patients (55%) had a poor prognosis (mRS>2). Predictors 
of a poor prognosis were older age (P=0.031), delayed initial improvement after immu-
notherapy (>4 weeks) (P=0.038) and respiratory failure (P=0.038).
Conclusion: Aggressive immunotherapy and tumour treatment contribute to improvements 
in neurological function and a better prognosis of patients with GABABR encephalitis. The 
serum CD19+B cell percentage may be an indicator of disease activity. Older age, delayed 
initial improvement after immunotherapy, and respiratory failure may be associated with 
poor outcomes.
Keywords: GABABR encephalitis, immunotherapy, tumour treatment, CD19+B cell 
percentage, prognosis

Introduction
Since the discovery of anti-N-methyl-D-aspartate receptor (NMDAR) encephalitis 
in 2007,1 a series of autoantibodies against neuronal cell surface or synaptic 
proteins, such as anti-leucine-rich glial inactivating protein 1 (LGI-1) antibodies 
and anti-γ-aminobutyric acid B (GABAB) receptor antibodies, have been discovered 
in succession.2 In contrast to the classic paraneoplastic neurological syndrome, 
B cell-based humoral immunity plays an important role in the pathogenesis. Due 
to the pathogenic effects of specific antibodies, patients respond well to 
immunotherapy.3 GABAB receptors (GABABRs) are G protein-coupled receptors 
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involved in the regulation of glutamate signalling and play 
an important role in neurotransmitter transmission and 
synaptic stability.4 GABABR encephalitis was first 
reported in 2010.5 These antibodies have a mode of action 
similar to the NMDAR antibodies by altering the receptor 
density, and clinical manifestations are similar to NMDAR 
encephalitis, with prominent cognitive decline, memory 
problems, psychotic episodes and seizures. Patients with 
GABABR encephalitis have also been reported to develop 
coexisting (or overlapping) autoantibodies, such as anti-
bodies targeting voltage-gated calcium channels (VGCCs), 
glutamic acid decarboxylase 65 (GAD65), and sex deter-
mining region Y-box 1 (SOX1).6,7 Approximately 50% of 
patients have tumours, 92% of which are small-cell lung 
cancer (SCLC).8 The five-year survival rate of patients 
with SCLC is less than 10%,9 which affects the prognosis 
of patients. Due to the rarity of this disease, few studies 
have focused on it, and the understanding of this disease is 
limited. This retrospective study aimed to examine the 
effects of immunotherapy and tumour treatment on 
patients with GABABR encephalitis, to determine the per-
centage of serum lymphocytes at different stages of the 
disease, and to identify factors related to disease 
prognosis.

Methods
Patients
Study cases came from a series of 624 patients who pre-
sented to the Provincial Hospital Affiliated to Shandong 
University from December 2015 to April 2020. The 
patients included fulfilled the following criteria in the 
study:10 (1) acute or subacute onset (<3 months); (2) 
symptomatic manifestations of encephalitis; (3) GABAB 

R antibody positivity in serum and/or cerebrospinal fluid 
(CSF); and (4) no intracranial infectious, traumatic, toxic, 
metabolic, intracranial neoplastic or demyelinating dis-
eases. All patients were tested for cell surface antigen 
antibodies against the GABAB receptor, NMDA receptor, 
AMPA receptor, LGI1 and CASPR2 receptor by cell-based 
assay (CBA) on human embryonic kidney (HEK 293) cells 
transfected with plasmids in serum and CSF. Classic para-
neoplastic autoantibodies (anti-Hu, -Yo, -Ri, -CV2 
/CRMP5, -amphiphysin and -Ma2/Ta) were also detected 
by immunoblot assay in serum. All samples were sent to 
EUROIMMUN Medical Diagnostics in Hangzhou, China 
for testing. The study was approved by the Research 

Ethics Committee of Shandong Provincial Hospital 
Affiliated to Shandong University.

Assessment of Clinical Information
The demographic characteristics, clinical manifestations, 
results of auxiliary examinations, treatment strategies and 
prognosis were collected by professional neurologists 
through a review of data collected during hospitalization 
and telephone and outpatient follow-up. All patients were 
analysed using continuous electroencephalography (EEG) 
monitoring (24 h), brain magnetic resonance imaging 
(MRI) and CSF assays. Contrast-enhanced computed 
tomography (CT) was performed to assess the presence 
of tumours. GABABR antibody titres were categorized as 
weakly positive (<1:10), positive (<1:100) and strongly 
positive (≥1:100).

Treatment and Follow-Up
Patients received first-line immunotherapy, second-line 
immunotherapy and tumour treatment when needed.11,12 

Relapse was defined as symptoms that reappeared or were 
aggravated when neurological function had improved or 
stabilized for more than 2 months.13 Neurological deficits 
before and after treatment and during follow-up were 
evaluated with the modified Rankin Scale (mRS). 
According to the mRS score at the last follow-up, patients 
were divided into groups with a good prognosis (mRS≤2) 
and poor prognosis (mRS>2).14

Statistical Analysis
SPSS version 21.0 (IBM Corporation, Armonk, NY, 
USA) software was used for the statistical analysis, and 
GraphPad Prism7 (GraphPad Software Inc., La Jolla, 
CA, USA) software was used to generate graphs. 
Continuous variables with normal distribution are pre-
sented as means ± standard deviations (SD), while the 
other continuous variables are presented as medians and 
range values. Continuous variables with normal distribu-
tion were compared using t-tests, and continuous vari-
ables with non-normal distributions were compared 
using the Mann–Whitney U-test. Categorical values are 
reported as frequencies (percentage, %) and were com-
pared using Fisher’s exact test. The survival analysis was 
performed using the Kaplan-Meier method, and differ-
ences were compared using the Log rank test. Probability 
values of P<0.05 were considered statistically 
significant.
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Results
Clinical Characteristics
Of 624 patients with encephalitis of unknown etiology, 20 
patients (3.21%) with GABABR encephalitis who met the 
diagnostic criteria were included, of whom twelve (60%) 
were male. The average age at disease onset was 59.35 
±9.20 years (range: 35–72 years). Ten patients (50%) had 
a long-term smoking history, and three patients (15%) 
presented with prodromal symptoms of fever or diarrhoea 
in the week prior to the onset. None of the patients had 
a history of autoimmune diseases. The median time from 
onset to diagnosis was 16 days (range: 7–130 days). The 
demographic and clinical characteristics are summarized 
in Table 1. Seizures occurred in eighteen patients (90%), 
all of which were generalized tonic-clonic seizures 
(GTCS). Sixteen (80%) patients had seizures as the initial 
symptom, and ten (50%) developed status epilepticus 
(SE). Seventeen patients (85%) had cognitive impairment, 
as manifested by decreased memory, orientation, and cal-
culation skills. Disturbance of consciousness was observed 
in fourteen patients (70%). Furthermore, psychiatric symp-
toms, including changes in behaviour, mood, and person-
ality were documented in fourteen patients (70%). In 
addition to limbic symptoms, two patients (10%) presented 
with extralimbic symptoms: one showed symptoms of gait 
ataxia, and brainstem encephalitis was observed in 
another. Ten patients (50%) had lung infections, and five 
patients (25%) who developed respiratory failure were 
subjected to tracheal intubation and mechanical ventila-
tion. Four (20%) patients were admitted to the intensive 
care unit (ICU): three who required mechanical ventilation 
and one who had SE.

Auxiliary Examinations
Eighteen patients (90%) were positive for GABAB 

R antibodies in both serum and CSF. One patient was 
positive only in CSF, and another was positive only in 
serum. The median antibody titre was 1:32 (1:10–1:100) in 
serum and 1:10 in CSF (1:1–1:100). All patients tested 
negative for autoantibodies against NMDAR, AMPAR1, 
AMPAR2, LGI1, and Caspr2. Anti-Hu antibodies were 
detected in serum of one patient.

In the CSF assay, the opening pressure was high (>180 
mmH2O) in two patients (10%). White blood cell counts 
were elevated (>8 cells/mm3) in fifteen patients (range: 
0–118 cells/mm3; median: 16 cells/mm3). Protein levels in 
CSF were elevated (>0.45 g/L) in five patients (20%) 

(range: 0.19–0.66 g/L; median: 0.36 g/L). Both white 
blood cell counts and protein levels were elevated in four 
patients (20%) and within the normal range in four 
patients (20%). All patients had negative results from 
a polymerase chain reaction-based assay for viral infection 
in CSF.

The percentage of serum lymphocytes was measured 
before immunotherapy in 16 patients. The median percen-
tage of CD4+ T cells was 38.01 (20.15–51.06%), CD8+ 

T cells was 27.6% (10.16–33.59%), and CD19+ B cells 
was 20.00% (11.99–33.93%).

The brain MRI lesions of 11 patients (55%) were 
considered related to GABABR encephalitis, with ten 
(50%) (4 cases were bilateral and 6 cases were unilateral) 
showing an involvement of the limbic system, including 
the temporal lobe and hippocampus, which manifested as 
an increasing T2/fluid-attenuated inversion recovery 
(FLAIR) signal. In addition, one patient had a lesion on 
the dorsal medulla oblongata (Figure 1).

Five patients (25%) showed normal results on contin-
uous EEG monitoring (24 h), while the remaining fifteen 
(75%) had EEG abnormalities. Eight patients (40%) 
showed generalized or predominantly temporal slow activ-
ity. Furthermore, epileptiform activity was confirmed by 
continuous EEG monitoring in eight patients (Figure 2).

Three patients underwent whole-body FDG-positron 
emission tomography (PET) scanning: one patient pre-
sented with lung cancer, one showed bilateral hippocampal 
hypermetabolism, and another had normal results. 
Contrast-enhanced CT scans were performed to detect 
tumours in all patients. Twelve patients (60%) were diag-
nosed with SCLC through a fiberscope biopsy, and no 
other tumours were detected. Notably, in two patients, 
tumours were not detected at the initial screen at the 
onset of disease but were found 6 months after discharge.

Immunotherapy
The median time from onset to the start of immunotherapy 
was 16 days (range: 6–130 days). All patients received 
first-line immunotherapy: twenty patients received methyl-
prednisolone (MTP) (500 mg/d for 3–5 days), and fifteen 
patients (75%) were also treated with intravenous immu-
noglobulin (IVIG; 0.4 g/kg/day for 5 days). The median 
neurological function scores evaluated using mRS of all 
patients were 4 (range: 3–5) prior to first-line immunother-
apy and 3 (range: 2–5) after first-line immunotherapy 
(P<0.01). Neurological improvements were observed 
within 10 days after the initiation of first-line 
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immunotherapy in fourteen patients (70%). Seven patients 
(35%) received second-line immunotherapy, including two 
patients treated with rituximab, one patient treated with 
cyclophosphamide, and four patients treated with myco-
phenolate mofetil. The median mRS scores of the seven 

patients were 3 (range: 2–5) and 2 (range: 1–3) before and 
after second-line therapy (P=0.015), respectively.

Tumour Treatment
Twelve patients (60%) had a history of tumours, all of 
whom were diagnosed with SCLC. The median time from 
the onset of neurological symptoms to the detection of 
tumour was 26 days (range: 17–260 days). The treatment 
and survival of patients with SCLC are summarized in 
Figure 3. Nine patients (9/12; 75%) received tumour treat-
ment, which included chemotherapy and radiotherapy in 
eight patients and only chemotherapy in one patient. Five 
patients (5/9; 55.6%) who received tumour treatment died, 
and the median time from the diagnosis of encephalitis to 
death was 15 (10–36) months. All three patients (3/3; 
100%) who did not receive tumour treatment died, and 
the median time from the diagnosis of encephalitis to 
death was 5 (3–7) months. Among the patients who died 
because of tumours, patients who received tumour treat-
ment lived longer than patients who did not receive 
tumour treatment (P=0.025). After a median follow-up 
period of 11.5 (range: 3–20) months, the neurological 
function of all four surviving patients who received 
tumour treatment showed good outcomes (mRS≤2), and 
three of them achieved complete recovery (mRS=0).

Overall survival was defined as the period between the 
date of disease diagnosis until the last follow-up or death. 
According to Kaplan-Meier survival estimates, 
a statistically significant association was observed between 
the survival rate and the presence of a tumour (Log rank 
test, P=0.036) (Figure 4).

Follow-Up
After a median follow-up period of 12 months (range: 
3–54 months), nine patients (45%) showed complete or 
partial neurological remission (mRS≤2). Ten patients died 
(50%) due to tumour progression (8/10), severe lung infec-
tion (1/10), and SE (1/10). One patient (5%) experienced 
a severe cognitive impairment (mRS=3). The serum anti-
body titre in the remission phase of disease was measured 
in three patients, and the patients became negative for 
antibodies. The percentage of serum lymphocytes was 
measured in fourteen patients at the last follow-up. The 
median percentage of CD4+ T cells was 32.04% (31.29–-
39.61%), CD8+ T cells was 36.0% (22.03–39.18%), and 
CD19+ B cells was 13.42% (range: 8.71–18.23%). The 
serum CD19+B cell percentage in the remission phase 
was significantly lower than in the acute phase (P<0.01) 

Figure 1 MRI of patient 20 showing abnormal signals in the medulla oblongata as 
indicated by arrows. (A) T2-weighted cerebral MRI. (B) FLAIR sequences.
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(Figure 5). Four patients (20%) experienced clinical 
relapses. Three patients experienced recurrent seizures 
because they failed to take oral prednisone on time as 

prescribed by the doctor, and they achieved relief after 
standard treatment. Additionally, one patient experienced 
seizures again 4 months after being discharged from the 

Figure 2 EEG of patient 14. (A) Slow waves during wakefulness. (B) Intermittent discharge.
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hospital and was subsequently admitted to our institution. 
However, the patient’s family refused further treatment, 
and the patient died of SE one year later.

Prognostic Factors
Factors related to the prognosis of GABABR encephalitis 
were analysed. The comparison between groups with 
a good prognosis and poor prognosis is summarized in 
Table 2. In terms of baseline characteristics, the average 
age of onset in the poor prognosis group was older than in 
the good prognosis group (P=0.031). No significant differ-
ences in clinical characteristics or the results of auxiliary 
examinations were observed between the two groups. 
Regarding treatment, the time to initial improvement 
after the initiation of immunotherapy was related to the 
prognosis (P=0.038). Furthermore, the occurrence of 

respiratory failure was significantly related to the prog-
nosis (P=0.038). Due to the small number of patients, 
multivariate analysis could not be performed.

Discussion
GABABR encephalitis is a rare type of autoimmune 
encephalitis.5 In this study, 20 patients who were diag-
nosed with GABABR encephalitis were reported, and the 
factors that may affect the prognosis of Chinese patients 
with GABABR encephalitis were evaluated. Three novel 
findings were obtained: (1) immunotherapy and tumour 
treatment may lead to a better prognosis and longer survi-
val time for patients with GABABR encephalitis; (2) the 
serum CD19+B cell percentage may be an indicator of 
disease activity for GABABR encephalitis; and (3) age, 

Figure 3 Treatment and survival of patients with GABABR encephalitis presenting with SCLC.
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the time to initial improvement after immunotherapy, and 
respiratory failure may be related to prognosis.

In our cohort, age was significantly related to the 
prognosis, and patients in the poor prognosis group were 
older at disease onset than patients in the good prognosis 
group (P=0.031). The initial symptom of most patients was 
seizures, but subsequent manifestations included other 
typical symptoms, which warranted a prompt considera-
tion of GABABR encephalitis, and this progressive process 
was consistent with previous research.15 Some atypical 
symptoms, including cerebellar ataxia, ocular clonus- 
myoclonus syndrome, and brainstem encephalitis, have 
been previously reported.16–18 Two of our patients also 
presented gait ataxia and brainstem encephalitis. GABAB 

Rs are widely distributed in the central nervous system, 

including the cerebral cortex, hippocampus, thalamus, cer-
ebellum, pons and medulla oblongata.19 For this reason, 
more clinical manifestations and “atypical” cases may be 
discovered in the future. More than half of the patients 
(55%) had hyperintensities on MRI-FLAIR or T2- 
weighted MRI, consistent with the results of previous 
studies.5,20–24 For patients with negative MRI results, 
brain FDG-PET may be an effective supplementary 
test.25 In this study, FDG-PET revealed bilateral hippo-
campal hypermetabolism in one patient, which may have 
been related to the inflammatory process at the site. In 
future research, more studies are needed to determine the 
value of FDG-PET scans.

Approximately half of patients with GABAB 

R encephalitis have a history of cancer, and the most 
common type of cancer is SCLC, which is usually detected 
2 to 47 weeks after the onset of neurological 
symptoms.8,15 Other tumours have also been reported, 
including thymic carcinoid,24 type B1 thymoma,26 

melanoma,16 breast cancer, rectal cancer, multiple mye-
loma and oesophageal cancer.18,27 In our study, 12 patients 
(60%) had SCLC, and no other tumours were detected. 
SCLC is the main cause of death in patients with GABAB 

encephalitis.28 Among the 11 patients with a poor prog-
nosis, 8 (72.7%) died due to tumour progression, and the 
survival time of patients with tumours was shorter than 
patients without tumours (Figure 4). The treatment of 
SCLC effectively contributes to improvements in the neu-
rological function of patients with paraneoplastic limbic 
encephalitis.29 A worsening of symptoms could, in con-
trast, suggest incomplete resection, recurrence or second-
ary metastasis. Figure 3 shows the treatment and outcomes 
of patients with SCLC in this study, and patients who 
received tumour treatment had a better prognosis and 
longer survival time than patients who did not receive 
tumour treatment (P=0.025). Importantly, in two of our 
patients, tumours were not detected in the initial screen 
but were observed after 6 months. Therefore, even if no 
tumour is detected when encephalitis is diagnosed, regular 
screening is necessary. However, a significant difference in 
the presence of tumours was not observed between the 
good and poor prognosis groups (P=0.362), which is not 
consistent with the results of previous studies.6 The small 
number of patients in this study may be the main reason. 
Secondly, this discrepancy may be because the majority of 
patients received tumour treatment, and some patients 
experienced a relatively short follow-up time.

Figure 4 Kaplan-Meier survival curves showing a greater risk of death for patients 
with tumours than patients without tumours (P = 0.036).

Figure 5 Comparison of the serum CD19+B cell percentage in patients with 
GABABR encephalitis in the acute and remission phases. ****P<0.01.
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Antiepileptic drugs appear to be ineffective against sei-
zures caused by GABABR encephalitis, but immunotherapy 
is crucial.30 Previous studies have shown most patients with 
GABABR encephalitis received immunotherapy showed 
improvement in neurological function, such as Lancaster 
reported in the United States of America (USA) (10/13, 
76.9%),5 Maureille reported in Germany (15/20, 75.0%),15 

and Guan reported in China (15/18, 83.3%).23 All patients 
in our cohort received immunotherapy, and 70% of them 
displayed improved neurological function within 10 days 
after the initiation of first-line immunotherapy. The median 
mRS scores of all patients decreased from 4 (range: 3–5) to 
3 (range: 2–5) after treatment with first-line immunotherapy 
(P<0.01). In a retrospective cohort study of patients with 

NMDAR encephalitis, the efficacy rate of first-line therapy 
was slightly higher than 50%.13 The difference in responses 
of patients with different types of autoimmune encephalitis 
to immunotherapy may explain this finding. In fact, the 
combination of corticosteroids and IVIG therapy adminis-
tered to most of our patients may also have been a factor, 
because the use of combination therapy may produce 
a better response than the use of a single therapy.29 For 
patients who do not respond to first-line immunotherapy 
after 10 days, second-line therapy should be applied.31 

Accelerated second-line immunotherapy is related to 
a good prognosis for patients with NMDAR 
encephalitis.13 Seven patients received second-line immu-
notherapy, and the mRS scores of these patients were 3 

Table 2 Characteristics of Patients and Comparisons Between the Good Outcome Group and the Poor Outcome Group

Total (n=20) Good Outcome (n=9) Poor Outcome (n=11) p-value

Age (years) 59.35±9.20 54.56±8.88 63.27±7.75 0.031a

Sex (male) 12 (60.0%) 5 (55.6%) 7 (63.6%) 1.000

Smoking history 10 (50.0%) 5 (55.6%) 5 (45.5%) 1.000

Clinical information
Seizure 18 (90.0%) 7 (77.8%) 11 (100%) 0.189
SE 10 (50.0%) 4 (44.4%) 6 (54.5%) 1.000

Cognitive deficits 17 (85.0%) 7 (77.8%) 10 (90.9%) 0.566

Psychiatric disorders 14 (70.0%) 6 (66.7%) 8 (72.7%) 1.000
Disturbance of consciousness 14 (70.0%) 5 (55.6%) 9 (81.8%) 0.336

Movement disorders 2 (10.0%) 2 (22.2%) 0 (0.0%) 0.189

Tumour 12 (60.0%) 4 (44.4%) 8 (72.7%) 0.362
mRS score ≥ at the peak of disease 16 (80.0%) 7 (77.8%) 9 (81.8%) 1.000

Complementary tests
Abnormal MRI 11 (55.0%) 6 (66.7%) 5 (45.5%) 0.406

Abnormal EEG 15 (75.0%) 6 (66.7%) 9 (81.8%) 0.617

Abnormal CSF pressure (>180 mmH2O) 2 (10.0%) 1 (11.1%) 1 (9.1%) 1.000
CSF WBC count (×106) 16.5 (0–118) 15 (0–48) 17 (1–118) 0.412

CSF protein (g/L) 0.37 (0.19–0.66) 0.34 (0.19–0.66) 0.37 (0.21–0.59) 0.412

Serum GABAB antibody strongly positive 7 (35.0%) 3 (33.3%) 4 (36.4%) 1.000
CSF GABAB antibody strongly positive 3 (15.0%) 1 (11.1%) 2 (18.2%)

Immunotherapy
Time to the initiation of treatment after symptom 

onset (days)

16 (6–130) 14 (9–60) 28 (6–130) 0.331

Only MTP 5 (25.0%) 2 (22.2%) 3 (27.3%) 1.000
MTP + IVIg 15 (75.0%) 7 (77.8%) 8 (72.7%) 1.000

Second-line immunotherapy 7 (35.0%) 3 (33.3%) 4 (36.4%)

Time to initial improvement>4 weeks 5 (25.0%) 0 (0.0%) 5 (45.5%) 0.038a

Complications
Pneumonia 10 (50.0%) 3 (33.3%) 7 (63.6%) 0.370

Respiratory failure 5 (25.0%) 0 (0.0%) 5 (45.5%) 0.038a

Admission to ICU 4 (20.0%) 1 (11.1%) 3 (27.3%) 0.319

Abbreviations: SE, status epilepticus; mRS, modified Rankin Scale; MRI, magnetic resonance imaging; EEG, electroencephalography; CSF, cerebrospinal fluid; MTP, 
methylprednisolone; ICU, intensive care unit; IVIg, intravenous immunoglobulin; asignificant difference.
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(range: 2–5) and 2 (range: 1–3) before and after second-line 
immunotherapy, respectively (P=0.015). Rituximab is an 
optional therapeutic agent for patients with autoimmune 
encephalitis who exhibit poor first-line treatment responses, 
and it has been extensively studied in patients with 
NMDAR encephalitis and neuromyelitis optica spectrum 
diseases (NMOSD).32,33 Patient 10 showed no improvement 
in neurological function after 12 days of first-line treatment 
with MTP plus IVIG and was subsequently treated with 
rituximab. The neurological function significantly improved 
before discharge and the mRS score decreased from 4 to 2. 
After 32 months of follow-up, she had a good outcome 
(mRS=1). Insufficient immunotherapy, including second- 
line treatments, may be a factor related to only partial 
recovery.25 According to our research, first-line therapy 
with a combination of corticosteroids and IVIG and second- 
line therapy with rituximab may be an effective choice. 
However, considering the small number of patients, the 
superiority of different immunotherapies remains unclear. 
A large number of additional patients with long-term fol-
low-up data are needed to determine the appropriate treat-
ment plan and prognosis of this rare disease. Moreover, 
recent reports have documented the utility of the time to 
first recorded clinical improvement after treatment initiation 
as an indicator to predict the 1-year functional status of 
patients with NMDAR encephalitis.34 The time in the 
poor prognosis group was longer for patients with 
GABABR encephalitis than in the good prognosis group 
(P=0.038), which may have been due to the differences in 
the severity of disease and the responses to immunotherapy.

Lung infection was the most common complication. 
Respiratory failure was related to the prognosis 
(P=0.038), consistent with the results of a previous 
study.35 However, we did not find a clear link between 
admission to the ICU and a poor prognosis (P=0.319). The 
ICU hospitalization rate of our patients was lower than in 
developed countries (20% vs 64%),15 and the high costs 
may have been the main reason. Therefore, the ICU hos-
pitalization rate may be underestimated in this study.

High antibody titres are associated with a poor prog-
nosis of NMDAR encephalitis.36 However, in our patients 
with GABABR encephalitis, we did not observe 
a relationship between antibody titres and the prognosis. 
Some patients were still positive for antibodies, even after 
clinical recovery.37,38 Unfortunately, GABABR antibodies 
were not detected in the four relapsed patients, and thus 
we were unable to evaluate the relationship between anti-
body titres and relapse. Future studies should investigate 

whether antibody titres predict disease activity and the 
need for long-term immunotherapy.

The pathogenesis of GABABR encephalitis is cur-
rently unclear. The expression of GABABRs in tumour 
tissues may be an important factor, such as in lung cancer 
and thymoma.22,26 The expression of this protein may 
reduce immune tolerance and make it an autoantigen, 
which in turn might induce a series of immune responses. 
The relationship between B lymphocytes and autoim-
mune diseases has been confirmed, such as in multiple 
sclerosis and NMOSD.39,40 In NMOSD, the serum 
CD19+B cell percentage is an important monitoring 
index for evaluating efficacy of patients,41 and relapse 
mostly occurs in the proliferation stage of 
B lymphocyte.39 In autoimmune encephalitis, patients 
treated with rituximab are required to regularly monitor 
the serum CD19+B cell percentage,32 and it may be 
related to disease activity and relapse. Therefore, the 
percentage of serum lymphocytes in sixteen patients 
before immunotherapy and fourteen patients at the last 
follow-up were detected. The disease activity or clinical 
remission might be closely related to the serum 
CD19+B cell percentage (Figure 5) (P<0.01). Moreover, 
regardless of the presence of intrathecal synthesis in 
patients with GABABR encephalitis, the peripheral 
humoral immune system is extremely active. This finding 
also provides theoretical support for B lymphocyte deple-
tion therapy, such as rituximab. Interestingly, CD8+ 

T cells also appear to be involved in the pathogenesis of 
the disease.15,42 We further speculate that in patients with 
GABABR encephalitis, the reaction of antibodies and 
receptors may play an important role in the initiation of 
the disease. Seizures then activate the neuronal expres-
sion of major histocompatibility complex (MHC) class 
I molecules and other neuronal proteins,43,44 which may 
cause CD8+ T cells to target neurons, causing irreversible 
nerve damage. This result may explain why some of our 
patients had long-term memory deficits. Therefore, early 
diagnosis and treatment may reduce residual symptoms. 
However, since we only examined the percentage of 
CD8+ T cells in serum, we were unable to determine the 
change in their absolute values in different periods. 
Further testing of immune cell subsets in CSF is required 
for a better treatment plan.

Our study had some limitations. The main limitation 
was the small number of patients due to the rarity of the 
disease. In addition, retrospective studies may also lead to 
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incomplete data. Therefore, prospective studies with larger 
cohorts are needed.

Conclusion
Aggressive immunotherapy and tumour treatment contri-
bute to improvements in neurological function and the 
prognosis. The serum CD19+B cell percentage may be an 
indicator of disease activity. Older age, delayed initial 
improvement after immunotherapy (>4 weeks) and 
respiratory failure may be predictors of a poor prognosis.
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