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Abstract: Autoimmune encephalitis (AE) can arise from various etiologies and present with complex clinical manifestations, 
especially in cases involving multiple anti-neuronal antibodies. This report presents two cases of AE with multiple anti-
neuronal antibodies admitted to Ningbo Medical Center Li Huili Hospital on October 9, 2020, and March 12, 2024. Case 1 
is a 15-year-old boy with positive anti-N-methyl-D-aspartate receptor (NMDAR) and anti-metabotropic glutamate receptor 
5 (mGluR5) antibodies in his serum and cerebrospinal fluid (CSF). Case 2 is a 14-year-old boy with positive NMDAR 
and myelin oligodendrocyte glycoprotein (MOG) antibodies in his CSF. Patients with AE who have multiple anti-neuronal 
antibodies present significant diagnostic and therapeutic challenges, warranting close clinical attention.
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1. Introduction
Autoimmune encephalitis (AE) is an inflammatory disease of the central nervous system mediated by 
autoimmune reactions that produce various specific antibodies. It accounts for 10%–20% of encephalitis 
cases and can occur at any age. The clinical manifestations are complex and diverse, presenting acutely or 
subacutely with symptoms such as psychiatric disorders, seizures, disturbances of consciousness, and memory 
deficits [1]. Compared to AE with a single antibody, AE with multiple anti-neuronal antibodies is more complex 
and requires special clinical attention. This report discusses two cases of AE with multiple anti-neuronal 
antibodies, analyzing their clinical characteristics and treatment processes to enhance clinical understanding and 
management strategies for this disease.

2. Case report
2.1. Case 1
A 15-year-old male patient was admitted to Ningbo Medical Center Li Huili Hospital on October 9, 2020, due 
to a “fever for 15 days and altered consciousness for 10 days.” The patient initially developed a high fever with 
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a temperature of 39.8°C 15 days prior and experienced altered consciousness, agitation, and limb convulsions 
10 days prior to admission. Initially diagnosed with a “mental disorder” at a local psychiatric hospital, he was 
treated with olanzapine, but his symptoms worsened, prompting a transfer to our hospital.

Upon admission, his temperature was 38°C. He exhibited unclear consciousness, was uncooperative during 
examinations, and showed limb convulsions, increased muscle tone, and a questionable positive Babinski sign. 
Laboratory tests revealed leukocytes (WBC) at 13.1×109/L, neutrophils at 79.6%, lymphocytes at 12.0%, and 
creatine kinase (CK) at 3,277 U/L. CSF routine and biochemical examinations were normal, and cranial MRI 
showed no abnormalities. On the second day of admission, lumbar puncture pressure was 250 mmH2O. A 24-
hour video electroencephalogram (EEG) showed highly abnormal brain waves with widespread δ waves, δ 
brushes, and α rhythm, consistent with AE (Figure 1). Tests for anti-NMDAR and anti-mGluR5 antibodies 
were both positive twice, confirming a clinical diagnosis of AE.

Due to refractory status epilepticus, he was transferred to the Intensive Care Unit (ICU), where antiepileptic 
and sedative medications were adjusted based on continuous EEG monitoring. Immunotherapy improved his 
fever, but due to poor control of limb convulsions, rituximab was administered. The patient’s consciousness 
cleared, and convulsions stopped with gradual recovery of activity. After one month, he developed a high 
fever (39.5°C) with multiple red skin rashes and mucosal bleeding, indicating immunodeficiency and a fungal 
infection, which were treated with caspofungin. Symptoms improved, and he was discharged on November 28, 
2020.

Figure 1. 24-hour video electroencephalogram examination of the patient showed abnormal brain wave height, extensive δ 
wave, δ brush (solid line segment), and α rhythm (dashed line segment)

2.2. Case 2
A 14-year-old male patient was admitted to Ningbo Medical Center Li Huili Hospital on March 12, 2024, due 
to “uncontrolled limb tremors for 3 days, worsening with mental abnormalities for 1 day.” He had experienced 
persistent headaches 20 days prior and developed a fever with a maximum temperature of 39°C, chills, 
dizziness, and nausea 9 days prior. Treated with antipyretics and symptomatic therapy at a local hospital, his 
symptoms persisted, and left limb tremors began 3 days prior to admission.

Upon admission, his temperature was 37.8°C, and he had clear consciousness but was uncooperative 
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during examination, with normal limb muscle tone and a negative Babinski sign. Head CT was normal. 
Laboratory tests showed WBC at 10.4×109/L, neutrophils at 80.7%, lymphocytes at 11.7%, and CK at 934 U/L. 
Lumbar puncture pressure was 280 mmH2O on the first day. CSF biochemistry showed elevated microprotein 
(46.3 mg/dL), with other parameters normal. There was no obvious abnormality in the electroencephalogram 
of the patient (Figure 2). Tests for anti-NMDAR and anti-MOG antibodies were positive, confirming a clinical 
diagnosis of AE.

Treatment included methylprednisolone pulses, followed by ICU admission for plasma exchange and 
continued antiviral and antiepileptic therapy. Although symptoms improved, recurrent psychiatric symptoms 
persisted, prompting treatment with ofatumumab, leading to further improvement. The patient was discharged 
on April 1, 2024.

Figure 2. The EEG showed a rhythm as low as 50 μV, 9–10 Hz, with the two sides roughly symmetrical, good amplitude 
modulation, and a visible visual response. A small amount of low amplitude fast wave dispersion is visible. A small amount 
of compound slow wave dispersion as low as 20 μV, 2–5 Hz is distributed. There was no obvious abnormality in EEG and 
no obvious epileptic activity

3. Discussion
Autoimmune encephalitis (AE) is an autoimmune disease of the central nervous system associated with specific 
antibodies, presenting with a wide range of neuropsychiatric symptoms such as consciousness disturbances, 
seizures, and behavioral abnormalities [2-6]. The two cases reported here reflect the clinical complexity and 
challenges of AE with multiple anti-neuronal antibodies.

In Case 1, the patient’s symptoms of altered consciousness and limb convulsions were initially 
misdiagnosed as a psychiatric disorder, leading to a delay in the diagnosis and treatment of AE. Studies indicate 
that early diagnosis and treatment are crucial for improving patient outcomes [7-9]. Clinicians should maintain a 
high index of suspicion for AE and promptly perform neurological examinations and antibody testing to ensure 
accurate and timely diagnosis and treatment [7,10-14].

In Case 2, the patient presented with limb tremors and psychiatric symptoms, which improved with 
methylprednisolone pulses and plasma exchange. However, psychiatric symptoms recurred, necessitating 
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treatment with ofatumumab. This case highlights the need for prolonged immunotherapy and monitoring in 
similar cases.

For AE patients with multiple anti-neuronal antibodies, individualized and comprehensive treatment 
strategies should be employed, including immunotherapy, antiepileptic therapy, and possibly antineoplastic 
treatment [15-19]. Studies have shown that immunotherapies like rituximab and ofatumumab are effective in 
controlling disease progression and improving outcomes [2,20,21]. These treatments not only suppress immune 
responses but also protect and restore neurological function [22-27]. Additionally, patients may experience disease 
relapse or related complications during follow-up, necessitating continuous monitoring of immune function 
and neurological symptoms to adjust treatment plans as needed [20,24]. Therefore, during the treatment process, 
it is necessary to continuously monitor the patient’s immune function and neurological symptoms. Timely 
adjustments to the treatment plan should be made to improve therapeutic efficacy [20,28].

4. Conclusion
In conclusion, the diagnosis and treatment of AE with multiple anti-neuronal antibodies are challenging, requiring 
clinicians to have a high level of awareness and competence. Comprehensive treatment strategies should be 
employed to control disease progression, improve patient outcomes, and enhance the quality of life [29,30].
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