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Abstract: Anti-γ-aminobutyric acid type β receptor (anti-GABABR) antibody-associated ence-
phalitis is a type of autoimmune encephalitis. According to current literature, its pathogenesis is 
reported to be closely related to tumor factors. However, diagnosis can be difficult because of the 
rarity of cases, limited clinical understanding, and a lack of specificity in clinical manifestation 
and imaging presentation. Clinical trials have demonstrated that immunotherapy can prolong the 
survival of patients with small cell lung cancer; however, in some cases, immunotherapy may 
induce anti-GABABR antibody-associated encephalitis. Patients who develop this encephalitis 
during immunotherapy often delay treatment because the cause is not clearly identified. In this 
study, we report a case of a 61-year-old man with a confirmed diagnosis of small cell lung cancer 
who had acute onset of cognitive impairment and seizures after two cycles of durvalumab 
(AstraZeneca UK Limited) combination chemotherapy. This reaction was initially considered 
as an immune-related adverse event (irAE) caused by durvalumab treatment, and the patient was 
eventually considered to have a paraneoplastic neurological disorder caused by the primary 
tumor. This report raises awareness of the symptoms of cognitive impairment and seizures in 
patients with small cell lung cancer, and the possible adverse events associated with immu-
notherapy. This case also highlights the importance of detecting anti-GABABR antibodies in 
patients with small cell lung cancer. 
Keywords: anti-GABABR antibody, autoimmune encephalitis, immunotherapies, small cell 
lung cancer, durvalumab

Introduction
Autoimmune encephalitis (AE) is an important part of non-infectious encephalitis,1 

which generally refers to a large group of diseases caused by immune responses against 
central nervous system (CNS) antigens. anti-GABAB receptor encephalitis is caused by 
anti-GABAB receptors, a cell-surface antibody, which are widely distributed in the 
limbic lobe system,2,3 accounting for approximately 4% to 5% of autoimmune ence-
phalitis with anti-neural cell surface antigen antibodies.4 Dysfunction of the limbic 
system can cause epilepsy, cognitive impairment, and other symptoms.5 In addition, 
nearly 50% of the patients with anti-GABABR antibody-associated encephalitis also 
suffer from small cell lung cancer (SCLC) or pulmonary neuroendocrine tumors, and 
thus this type of encephalitis has also been thought to be a form of small cell lung 
cancer paraneoplastic syndrome.
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SCLC accounts for approximately 15% of all lung 
cancer,6 and it is an aggressive tumor characterized by 
rapid doubling time and high propensity for early develop-
ment of disseminated disease.7 Immunotherapy is the most 
promising SCLC treatment in recent years.6 Three rando-
mized clinical trials have demonstrated the efficacy of the 
combination of atezolizumab (IMPOWER 133) or durvalu-
mab (CASPIAN) or pembrolizumab (Keynote-604) with 
chemotherapy in the first-line treatment of patients with ES- 
SCLC (extensive stage-small cell lung cancer). Among 
them, Durvalumab plus chemotherapy significantly 
improved median OS compared with the chemotherapy 
arm (13.0 versus 10.3 months; HR 0.73, 95% CI: 0.59– 
0.91; p=0.0047). Median PFS was 5.1 months (95% CI: 
4.7–6.2) with durvalumab plus platinum–etoposide versus 
5.4 months (95% CI:4.8–6.2) with platinum–etoposide 
alone.8 Immunotherapies targeting immune checkpoint inhi-
bitors (ICIs) have led to a major paradigm shift in cancer 
treatment, improving overall survival rates for a wide range 
of cancers.9,10 However, despite the improved outcomes for 
cancer treatment, ICIs treatment has also been associated 
with a large number of toxicities, described as immune- 
related adverse events (irAEs).11,12 Among them, neurotoxi-
city involving the nervous system belongs to a rare category 
of immune-related adverse events called adverse neurologi-
cal events (NAES). A large-scale analysis of the combined 
safety results of the CheckMate 069 Phase II and 
CheckMate 067 Phase III clinical trials showed a 2.2% 
incident rate of NAEs compared to an overall incident rate 
of 38.3% adverse reactions.13 Multiple neurological syn-
dromes are associated with ICI treatment: polyneuropathy, 
facial palsy, optic neuritis, Guillain–Barré syndrome, 
myasthenia gravis, transverse myelitis, encephalitis, and 
aseptic meningitis.12 Autoimmune encephalitis due to treat-
ment with ICIs is a type of NAES,14 which also includes the 
occurrence of anti-γ-GABABR antibody-associated ence-
phalitis. We report the diagnosis and treatment of anti- 
GABABR antibody-associated encephalitis that was 
reported in a small cell lung cancer patient receiving immu-
notherapy. This case report provides a reference for the 
identification of different etiologies in the clinical setting 
and for targeted treatment.

Case Report
A 61-year-old Chinese male who was a long-term smoker. 
The chief complaint was cough with no obvious inducement 
for more than 1 month, mainly dry cough with blood in the 
sputum and occasional left-sided chest tightness. Chest CT 

showed possible malignant space occupying in the left lung, 
multiple lymph nodes enlargement in the left hilum and 
mediastinum, and inflammatory changes in the lower lobe 
of the left lung (Figure 1A1 and A2). After admission to our 
hospital, the imaging examination result shows that head 
MRI: white matter change (DWMH (deep white matter 
hyperintensities) grade I); Cysts of the right maxillary sinus 
may be involved (Figure 2A1 and A2). The result of patho-
logical histopathology and immunohistochemistry by local 
bronchoscopy biopsy performed showed that: Small-cell 
endocrine cancer,TTF1 (+), Napsin-A (-), CK7 (-), ck5/6 
(-), p63 (-), CK20 (-), CD56 (+), Syn(partially weak +), 
CgA (+), Ki-67 index50% (Figure 3A1 and A2). PETCT 
result showed that: hyperplasia masses of FDG metabolism 
increasing mass had been spotted in the left lower hilum, the 
maximum cross section about 4.6×6.2 with radiation uptake 
increased, and the SUVmax was about 18.1. Bronchial ste-
nosis by compression in the left lower lung lobe was 
observed, and high density patch shadow could be seen at 
the distal end of the masses, with the radiation uptake uneven 
and increased, and the SUVmax was about 4.5, which was in 
line with the signs of central lung cancer with atelectasis of 
partial distal lung tissue, as well as the signs of obstructive 
inflammation: multiple lymph nodes with increased FDP 
metabolism in the left hilum and mediastinum had been 
observed, metastases were thus considered (Figure 4A1 and 
A2). Based on the patient’s pathology and imaging, the 
patient’s current diagnosis is extensive stage small cell lung 
cancer.The patient was treated with chemotherapy combined 
with immunotherapy according to NCCN guidelines. 
Subsequently, two cycles of etoposide (Qilu Pharmaceutical 
Co., Hainan, China) + carboplatin (Qilu Pharmaceutical Co., 
Hainan, China) + durvalumab regimen had been operated: 
etoposide 100mg d1-5 ivgtt; Carboplatin AUG5 d1 ivgtt; 
durvalumab1500mg d1 ivgtt; Q21d/C, and the patient had 
digestive tract reaction of I degree, as well as the numbness 
symptoms of hands and feet. Active antiemetic and neuro-
trophic symptomatic treatment were operated then tolerated 
by the patient. After two cycles of chemotherapy, the patient 
got the imaging evaluation result as PR (Figure 1B1 and B2). 
Experiencing his first epileptic seizure at night, the patient 
suffered convulsions and loss of consciousness occurred after 
sudden screaming in sleep. His head turning to the left, both 
eyes gazing to the right, the patient frothed at the mouth. The 
symptom lasted for seconds, and later he showed obstacles in 
conversation. Urgent examination of head CT and EEG 
showed no obvious abnormality (Figures 2B1, B2 and 5A), 
and electrolyte tests showed the result of Na+129mmol/L 
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and Cl- 93.2mmol /L. At that time, considering the adverse 
reactions of immunotherapy drugs, hyponatremia and hypo-
chloremia, Samsca (Zhejiang Otsuka Pharmaceutical Co., 
China) of 15mg qd and Sodium valproate (Hunan 
Xiangzhong Pharmaceutical, China) of 0.2 tid were actively 
given to correct the electrolyte disorder and to prevent epi-
leptic seizures, respectively. The patient was then in stable 
condition and left the hospital. After 3 days, he suffered 
seizures twice, both of which improved spontaneously, and 
was readmitted to hospital, conscious but unresponsive. Then 
lumbar puncture was performed. After 2 days, the patient 
suffered another epileptic seizure, which improved sponta-
neously 2 minutes later, and then transient apnea occurred. 
The blood oxygen level dropped to about 50%, and showed 

obstacles in responding. EEG showed abnormal situation 
with sharp and slow waves (Figure 5B); brain MRI showed 
that there were strip-shaped DWI signals with slightly high 
intensity and reduced ADC in the left hippocampus. Spots 
and small patches seen in the center of bilateral semi-oval, 
T1WI was slightly lower while T2WI was slightly higher, 
and FLAIR showed high signal (Figure 2C1 and C2). 
Cerebrospinal fluid examination result of lumbar puncture 
indicated that: Pandy test: positive (+), total cell count (Tcell) 
20*10^6/L, transparency: transparent, color: colorless. 
Glucose: 2.48mmol/L, chlorine: 111.4mmol/L, aspartate 
aminotransferase (AST): 14IU/L, L-lactate dehydrogenase 
(LDH): 27U/L, adenosine dehydrogenase: 2U/L, creatine 
kinase (CK): 0U/L, protein quantification (PRO): 

Figure 1 (A1 and A2) The baseline CT scan of the patient’s chest in August 2020. (B1 and B2) CT scan of the chest after two cycles of durvalumab in October 2020.
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794.96mg/L. We use a cell-based indirect immunofluores-
cence (IIF) assay to detect antibodies against neuronal cell 
surface antigens and antibodies against intracellular antigens, 
and the external cerebrospinal fluid test showed that the anti- 
γ-aminobutyric acid type β receptor (GABABR) antibody 
IgG was positive (Table 1).

Combined with the clinical manifestations, the patient 
was diagnosed as anti-GABAB receptor encephalitis, and 

was diagnosed to continue taking sodium valproate orally, 
with gamma globulin (Guangdong Weilun 
Biopharmaceutical Co., China) (0.4g/kg) 30g/day and leve-
tiracetam tablets (UCB Pharma S.A., Belgium) of 0.5g qd 
treatment supplemented. On November 1, 2020, intermittent 
convulsions occurred several times during the day and spon-
taneously relieved. At 15:00, the patient had another convul-
sion and was immediately given diazepam 10mg of 

Figure 2 (A1 and A2) The baseline MRI scan of the patient’s head in August 2020. (B1 and B2) MRI scan of the head after the first seizure in October 2020. (C1 and C2) 
MRI scan of the head after the second seizure.
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intravenous push. A few minutes later, the patient suddenly 
suffered from respiratory and cardiac arrest and was imme-
diately given cardiopulmonary resuscitation. At 16:05, the 
patient was transferred to MICU treatment, and high-dose 
hormone with methylprednisolone (Pharmacia Upjohn Inc, 
China) 500mg was injected intravenously once a day, sup-
plemented by continuing human immunoglobulin intrave-
nous injection and antiepileptic treatment. The patient’s 
condition was in remission than before. At 6:00 on 
November 2, 2020, the patient had sudden convulsions and 
spontaneously relieved within a few seconds, followed by 
ventricular tachycardia, ventricular fibrillation and sudden 
death. CPR was actively performed, and the rescue was 
successful. The patient was then treated by intravenous injec-
tion impact therapy with increasing dose of methylpredniso-
lone 1.0/day for 2 days, reducing dose of methylprednisolone 
by 500mg for 2 days, and reducing dose of methylpredniso-
lone by 80mg for 2 days. At 12:10 on November 7, 2020, the 

patient reappeared with convulsions. After relief for seconds, 
the blood pressure dropped, and blood oxygen saturation 
dropped to 60–70%. The heart rate was 110 times/min, and 
the pulse was weak. Then the oxygen flow adjusted to 
increase, the intermittent sputum suction operated, the metar-
aminol increased to the maximum of 10mL/h, the ventilator 
was adjusted to the highest ventilation pressure, the symp-
toms were no remission; dopamine (Shanghai Hefei 
Pharmaceutical, China), nikethamide (Tianjin Gold 
Pharmaceutical Co., China), and lobeline (Shanghai Hefei 
Pharmaceutical, China) were used to injected intravenously, 
the symptoms were still no remission. The rescuing failed.

Figure 3 (A1 and A2) The result of the lump in the left lung pathological 
histopathology and immunohistochemistry by local bronchoscopy biopsy per-
formed showed that is small-cell endocrine cancer.

Figure 4 (A1 and A2) PETCT on August 27, 2020; The increased mass of FDG 
metabolism in the hyperplastic block indicated by the arrow.
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Discussion
Anti-GABABR antibody-associated encephalitis is usually 
characterized clinically by acute seizures, memory loss, 
and impaired consciousness.15 Epilepsy is the prominent 
and critical clinical manifestation of anti-GABAB 

R antibody-associated encephalitis, with epilepsy or 

intractable epilepsy often the first symptom.3,16 GABAB 

is widely distributed in the central nervous system of 
rodents and humans, and thus there is a high density of 
GABABR binding sites in the brain and spinal cord, espe-
cially in the hippocampus, thalamus, and cerebellum.17,18 

GABAB1R and GABAB2R heterodimers constitute 

Figure 5 (A) The patient’s EEG after the first seizure in October 2020. (B) The patient’s EEG after the second seizure in October 2020. The pink box showed EEG 
becomes abnormal situation with sharp and slow waves.
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G protein-coupled receptors, which exert mainly inhibitory 
effects through potassium and calcium channels. Anti- 
GABABR antibody-associated encephalitis acts on 
GABABR through autoantibodies that form GABAB 

R complexes. These complexes inhibit the highly active 
neural network cells and prevent normal synchronous 
activity of neuron cells, while allowing new stimuli to 
disrupt the synchronous activity of neuron cells. As an 
inhibitory synaptic receptor, GABABR is widely distribu-
ted in the limbic lobe system, which is associated with the 
regulation of cognition, emotion, and autonomic nervous 
function. This explains how GABABR can cause epileptic 
seizures and changes in memory and behavior.5

Nearly 50% of the patients diagnosed with Anti-GABAB 

R antibody encephalitis were later clinically diagnosed with 
SCLC. In this case, the patient was first pathologically diag-
nosed as SCLC, without suffering from psychiatric symp-
toms such as epilepsy and abnormalities on head magnetic 
resonance imaging (MRI), when he was hospitalized. The 
first symptom was acute onset of epilepsy after two cycles of 
durvalumab treatment. Laboratory tests indicated hyponatre-
mia and hypochloremia, therefore the initial diagnosis was 
seizures caused by electrolyte imbalance. Moreover, further 
cognitive symptoms such as unresponsiveness and loss of 
calculation power gradually appeared. Seizures were fre-
quent, including severe and intractable seizures, with poor 
response to antiepileptic drugs, and the patient eventually 

displayed neurobehavioral abnormalities and clinical mani-
festations of memory decline.

Considering that the patient developed neurological 
symptoms during the course of immunotherapy, the occur-
rence of immune encephalitis due to immunotherapy cannot 
be excluded. As several recent studies have shown, immu-
notherapy has been a major advance in cancer treatment. 
Cancer cells evade recognition and destruction by the 
immune system by over-expressing various immunosuppres-
sive molecules in the tumor microenvironment.19,20 Some of 
these molecules, such as cytotoxic T-lymphocyte-associated 
antigen 4 (CTLA-4), programmed cell death protein 1 (PD-1) 
and its ligand PD-L1 have been used as targets for novel 
immunotherapeutic agents. These so-called ICIs allow the 
immune system to reactivate cytotoxic T lymphocytes and 
destroy tumor cells, which can produce a remarkable clinical 
benefit for a wide range of cancer types.21

However, altering the immune system in this way may 
subsequently lead to the development of various clinically 
relevant autoimmune manifestations, which means the 
occurrence of irAEs. Since these effects are thought to 
be caused by overall immune enhancement, they may 
affect any system in the body, but primarily the skin, 
colon, lungs, endocrine glands, and liver. Of these, neuro-
toxicity involving the nervous system is relatively rare. 
Neurological adverse events (NAEs) are uncommon com-
pared to other adverse reactions.12,19–23

Table 1 Cerebrospinal Fluid Test Showed That the Anti-γ-Aminobutyric Acid Type B Receptor (GABAB) Antibody IgG Was Positive

Projects Testing Method Results Reference Value

Autoimmune encephalitis: 12 items

Anti-glutamate receptor (NMDA type) antibody IgG CBA Negative (-) Negative (-)

Anti-glutamate receptor (AMPA1 type) antibody IgG CBA Negative (-) Negative (-)
Anti-glutamate receptor (AMPA2 type) antibody IgG CBA Negative (-) Negative (-)

Anti-leucine-rich glioma inactivating protein 1(LGI 1) antibody IgG CBA Negative (-) Negative (-)
Anti-γ-aminobutyric acid type β receptor (GABABR) antibody IgG CBA Positive (+) 1:100 Negative (-)

Anti-contact protein-associated protein2(CASPR2) antibody IgG CBA Negative (-) Negative (-)

Anti-Ig LON family protein 5 (IgLON5) antibody IgG CBA Negative (-) Negative (-)
Anti-dystroglycan-like protein 6 (DPPX) antibody IgG CBA Negative (-) Negative (-)

Anti-glycine receptor 1 (GlyR1) antibody IgG CBA Negative (-) Negative (-)

Anti-dopamine receptor 2 (DRD2) antibody IgG CBA Negative (-) Negative (-)
Anti-glycine receptor 1 (GlyR1) antibody IgG CBA Negative (-) Negative (-)

Anti-glutamic acid decarboxylase 2 (GAD65) antibody IgG CBA Negative (-) Negative (-)

Antimetabolic glutamate receptor 5 (mGluR5) antibody IgG CBA Negative (-) Negative (-)

Abbreviations: Anti-GABABR, anti-γ-aminobutyric acid type β receptor; AE, Autoimmune encephalitis; CNS, central nervous system; SCLCS, small cell lung cancer; ICIs, 
immune checkpoint inhibitors; irAEs, immune-related adverse events; MRI, magnetic resonance imaging; CTLA-4, cytotoxic T-lymphocyte-associated antigen 4; PD-1, 
programmed cell death protein 1; PD-L1, programmed cell death ligand 1; NAEs, neurological adverse events; LEMS, Lambert–Eaton myasthenic syndrome; FLAIR/T2, fluid- 
attenuated inversion recovery-T2 weighted.
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Currently, no cases of epilepsy-related symptoms 
caused by durvalumab have been previously reported. 
Information provided by the manufacturers states

the clinical manifestation of encephalitis in immune- 
mediated adverse reactions has the potential to trigger sei-
zures, but the incidence of aseptic meningitis in 1889 patients 
treated with durvalumab was less than 1%. In a retrospective 
study on immune checkpoint inhibitors in central nervous 
system complications, including 19 patients treated with 
immunotherapy, the associated neurotoxicity typing and clin-
ical signs were reported, and one patient treated with the 
combination of durvalumab+ ipilimumab developed cerebel-
lar syndrome but did not develop symptoms of epilepsy.24 

Reports show that the time of ICI treatment and onset of 
neurological syndrome episodes varies; out of six cases 
described in the Global Pharmacovigilance and 
Epidemiology Database, the median onset time was 51 
days.13 Relevant literature reported that typical signs and 
symptoms of NAEs occur within 3 months of starting immu-
notherapy, with a median symptom onset at 6 weeks.10

In general, the neurological complications caused by 
immunotherapy involve the peripheral nervous system, and 
the immune-related complications of the central nervous sys-
tem are rare,24,25 and there has been no report of the epilepsy- 
related cases caused by durvalumab. However, in this study, it 
took 23 days for the patient to receive durvalumab to present 
with acute epilepsy, which is in line with the time from ICI 
treatment to onset of neurological symptoms reported pre-
viously. In summary, while we believed it unlikely that the 
immune encephalitis was caused by immunotherapy in this 
case, the possibility could not be completely ruled out. The use 
of immunotherapy was therefore discontinued at the initial 
onset of acute disease.

A case of anti-GARBR antibody-associated encephali-
tis diagnosed in an elderly woman after three cycles of 
durvalumab treatment was previously reported, and the 
patient was considered to have irAEs due to immunother-
apy because the patient stopped immunotherapy immedi-
ately after the acute onset of the disease and improved 
completely after hormone therapy was given. In contrast, 
the patient herein did not improve significantly after dis-
continuation of immunotherapy and active administration 
of hormonal therapy, so the patient herein was also not 
considered to have irAEs due to immunotherapy at the 
level of therapeutic effectiveness.26

Based on previous clinical experience and exclusion 
diagnosis, we considered that the patient was more likely 

to have autoimmune encephalitis caused by the primary 
tumor, namely paraneoplastic neurological disease. 
Paraneoplastic neurological diseases are quite common in 
patients with SCLC, the most common being Lambert– 
Eaton myasthenic syndrome (LEMS), myasthenia syn-
drome, sensory neuropathy, and limbic encephalitis. The 
clinical manifestations of anti-GABABR antibody- 
associated encephalitis are consistent with those of limbic 
encephalitis, which are usually characterized by acute 
epilepsy, memory loss and impaired consciousness.14

As described, there were initially EEG, CT, or MRI 
abnormalities, however abnormalities were observed in the 
later phase. Fluid attenuated inversion recovery-T2 weighted 
(FLAIR/T2) MRI abnormalities (no substantial enhancement) 
involving the medial temporal lobe often occur in patients with 
typical marginal encephalitis, and MRI results may be the 
result of seizures. Therefore, a lack of corresponding abnormal 
imaging results at the onset of illness is not contradictory to the 
appearance of imaging abnormalities at a later stage; this may 
be a sign of disease progression in terms of the increased 
frequency of seizures in the patient. In addition, MRI changes 
in patients cannot provide specific information for the diag-
nosis of anti-GABABR antibody-associated encephalitis.27 

Therefore, negative brain MRI scan results cannot exclude 
the diagnosis of this disease. Most importantly, anti-γ- 
aminobutyric acid antibodies were found in the patient’s cere-
brospinal fluid, which is the strong evidence for the diagnosis 
of anti-GABABR antibody-associated encephalitis.

Conclusion
This rare case demonstrates that patients with SCLC can have 
sudden acute onset neurological symptoms, manifested as 
cognitive impairment and seizures, which may be combined 
with anti-GABABR antibody-associated encephalitis. Our 
case report will assist with the etiology of patients with anti- 
GABABR antibody-associated encephalitis. The case also 
highlights the importance of testing for anti-γ-aminobutyric 
acid antibodies in the detection of small cell lung cancer. 
Other neurotoxic reactions of the nervous system caused by 
immunotherapy also deserve to be taken into account. It is 
important to recognize these conditions because timely diag-
nosis and treatment directly affect the prognosis of patients.
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