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Purpose: To describe the clinical manifestation, immunotherapy, and long-term outcomes of 
anti-leucine-rich glioma-inactivated 1 (LGI1) encephalitis.
Patients and Methods: This study was a retrospective analysis of 117 patients with 
a diagnosis of anti-LGI1 encephalitis identified from the databases of multiple clinical 
centers between September 2014 and December 2019. The clinical features, ancillary test 
results, and details of long-term outcomes were evaluated.
Results: Among the 117 patients with anti-LGI1 encephalitis, 69.2% (81/117) were male 
and 30.8% (36/117) were female. The median age of all patients at the onset of the disease 
was 57 years (interquartile range [IQR], 52–67). The median time from symptom onset to 
diagnosis was 8.7 weeks (IQR, 4.2–25). The main clinical features identified were seizures, 
cognitive impairment, and mental and behavioral abnormalities. Of the 117 patients, 109 
were treated with immunotherapy. Symptoms including memory, mental ability, and behavior 
improved in all 109 patients after 3–5 days of treatment. The median time of follow-up for 
the treated patients was 33 months (IQR, 17–42). Of the treated patients, 16.2% (19/117) 
experienced a relapse, with a median delay of 5 months (IQR, 2.1–17) between onset and the 
first relapse. There were no mortalities over the follow-up period.
Conclusion: The long-term outcome of patients with anti-LGI1 encephalitis was mostly 
favorable, although some patients continued to experience cognitive dysfunction. Early 
recognition is important for prompt initiation of immunotherapy that can improve clinical 
symptoms of anti-LGI1 encephalitis.
Keywords: anti-LGI1 encephalitis, autoimmune epilepsy, follow-up, immunotherapy, 
relapse

Introduction
Autoimmune encephalitis (AE) refers to a group of inflammatory diseases of the 
central nervous system triggered by the immune system. Research on autoimmune 
diseases has broadened the spectrum of AE subtypes.1–3 Some subtypes of AE have 
complex clinical manifestations that make diagnosis difficult. Leucine-rich glioma 
inactivated 1 (LGI1) is associated with voltage-gated potassium channels (VGKCs). 
Antibodies against LGI1, which are associated with AE, co-precipitate LGI1 and 
VGKCs.4,5 Since first described in 2010, an increasing number of cases of anti- 
LGI1 encephalitis have been reported.6,7

There are differences in the incidence, clinical features, and treatment strategies 
for anti-LGI1 encephalitis cases among different countries.4,5,8,9 In 2017, China 
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proposed a consensus to improve the identification and 
management of AE among Chinese patients.10 However, 
the clinical characteristics of anti-LGI1 encephalitis and 
long-term prognosis among Chinese patients are limited 
because few reports of anti-LGI1 encephalitis have 
included a sufficiently large sample size, and AE-related 
antibody analysis is not routinely performed. To improve 
the understanding of the clinical course of anti-LGI1 ence-
phalitis and to provide experiential knowledge for clinical 
diagnosis and treatment, we undertook a retrospective ana-
lysis of the clinical characteristics, treatment regimen, and 
long-term outcomes of 117 patients diagnosed with anti- 
LGI1 encephalitis in China.

Patients and Methods
The study sample included 117 patients who were positive 
for anti-LGI1 antibodies in their serum and/or cerebrosp-
inal fluid (CSF) and who were subsequently diagnosed 
with anti-LGI1 encephalitis according to published diag-
nostic criteria.4,5,10 Patients were identified from the data-
bases of the following five clinical centers: Qilu Hospital 
of Shandong University, Shandong Provincial Hospital 
Affiliated to Shandong University, The First Affiliated 
Hospital of Shandong First Medical University, Affiliated 
Hospital of Binzhou Medical College, and Liaocheng 
People’s Hospital between September 2014 and 
December 2019. The inclusion criteria were as follows: 
(1) acute or subacute onset of one or more of the major 
groups of manifestations including psychosis, seizures, 
memory deficit, speech disturbance; (2) serum and/or 
CSF testing positive for anti-LGI1 antibodies; and (3) 
reasonable exclusion of other disorders. The exclusion 
criteria included incomplete clinical data and loss to fol-
low-up. This study was conducted in accordance with the 
Declaration of Helsinki and was approved by the Ethics 
Committee of Qilu Hospital of Shandong University (NO. 
KYLL-202,008-044). A written informed consent was 
obtained from all the participants and their legal guardians.

Clinical features, cognitive testing, laboratory findings 
(CSF and serum analyses), video electroencephalograms 
(VEEGs), cranial magnetic resonance imaging (MRI), 
tumor screenings, and therapy details were retrieved from 
patients’ medical records. Serum and CSF samples in the 
117 patients were sent to the Golden Field Testing Center 
for evaluation between September 2014 and 
December 2019. Auto-antibodies to the N-methyl- 
D-aspartate receptor (NMDAR), LGI1, the α-amino 
-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptors 

AMPA1 and AMPA2, contactin-associated protein-like 2 
(CASPR2), and the γ-aminobutyric acid receptor-B 
(GABABR) in the serum and CSF were assessed by indir-
ect immunofluorescence tests. Indirect immunofluores-
cence was performed according to the manufacturer’s 
instructions (Euroimmun, Germany). For the 117 patients, 
screening for tumors included tumor marker tests, chest 
computed tomography (CT) imaging, and abdominal and 
pelvic ultrasounds. After completion of treatment, patients 
were followed-up every 3 months for the first year and 
every 6 months thereafter. Clinical outcomes were evalu-
ated using the modified Rankin Scale (mRS).

Statistical analyses were performed using GraphPad 
Prism Software 8.0 (GraphPad Software, Inc., California, 
USA). Categorical variables were described as percen-
tages; continuous variables with a normal distribution 
were presented as means and standard deviations. Non- 
normal data were presented as medians and ranges. 
Student’s t-test was used to compare the mRS score at 
symptom onset and 6 months after immunosuppressive 
therapy. P-values < 0.05 were considered significant.

Results
Clinical Characteristics
Among the 117 patients with anti-LGI1 encephalitis, 
69.2% (81/117) were male and 30.8% (36/117) were 
female. The median onset age of all patients was 57 
years (interquartile range [IQR], 52–67). In the study, the 
annual number of confirmed cases trended upward with 
improvements in immunofluorescence detection methods 
(Figure 1A). The majority of patients were 40 to 70 years 
old (79.5%, 93/117). The distribution of gender and age of 
patients with anti-LGI1 encephalitis is showed in Figure 
1B. The most common clinical manifestations of anti- 
LGI1 AE were seizures (87.2%, 102/117), cognitive 
impairments (70.1%, 82/117), and insomnia (52.1%, 61/ 
117) (Table 1). Details of the common initial symptoms in 
these 117 patients are shown in Figure 2A. The median 
time from symptom onset until diagnosis was 8.7 weeks 
(IQR, 4.2–25).

Seizures occurred in 87.2% (102/117) of the patients. 
Some patients (35.9%, 42/117) presented with faciobra-
chial dystonic seizures (FBDSs). Among them, 36 patients 
started with FBDSs. FBDSs always involved the arm, and 
in 69.0% (29/42) of the patients, the ipsilateral hemiface 
was involved as well. Patients with FBDSs had short, 
sudden, and primarily tonic contractions of the upper 
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limbs, accompanied by an ipsilateral hemifacial grimacing 
and dystonic posture that lasted for 0.3–5 seconds, occur-
ring 5–80 times per day. None of the patients experienced 
prodromal symptoms or loss of consciousness. In patients 
with FBDS, the hemi-trunk (16.7%, 7/42) and a lower 
limb (14.3%, 6/42) were involved. Focal seizures affected 
35.0% (41/117) of the patients, and generalized tonic- 
clonic seizures affected 16.2% (19/117) of the patients 
(with 32% [6/19] affected by status epilepticus). The char-
acteristics of 117 patients are shown in Table 2.

Cognitive impairments were diagnosed in 70.1% (82/ 
117) of the patients based on a neurological examination at 
admission. Memory deficits were found in 81% (66/82) of 
the cognitively impaired patients, and anterograde memory 
deficits were found in 62% (51/82) of the cognitively 
impaired patients. Five patients presented with recent 
memory loss, and 16 patients showed a decrease in 
response capacity. In 41 patients, the median Mini- 
Mental State Examination (MMSE) score was 20 (IQR, 
17–22), and the median score on the Montreal Cognitive 
Assessment Scale (MOCA) was 15 (IQR, 13–21) (Figure 
2B). Immunosuppressive therapy resulted in improved 
cognitive function.

Other common symptoms included insomnia (52.1%, 
61/117), behavioral disorders (31.6%, 37/117), and auto-
nomic dysfunction (30.8%, 36/117). Patients with sleep 
disorders were usually characterized as having reduced 
sleep time and increased dreams. Chorea was found in 
4.3% (5/117) of the patients. Five cases started with 
chronic headaches. Three patients suffered from peripheral 
nervous system dysfunction. One patient’s electromyo-
gram showed extensive peripheral neuropathy, mainly 
involving axons. Another two patients showed peripheral 
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Figure 1 (A) Trends in the numbers of annually diagnosed cases of anti-leucine-rich 
glioma-inactivated 1 (LGI1) encephalitis. (B) Distribution of gender and age of 
patients with anti-LGI1 encephalitis.

Table 1 Clinical Features of Patients (n=117)

Characteristics Values

Male/Female 81/36

Age at onset, y, median (IQR) 57 (52–67)

Time from symptom onset until diagnosis, week, 

median (IQR)

8.7 (4.2–25)

Followed up time, month, median (IQR) 33 (17–42)

Clinical syndrome, n (%)

Seizures, n (%) 102 (87.2)

Cognitive impairment 82 (70.0)

Insomnia, n (%) 61 (52.1)

Disorder of behavior, n (%) 37 (31.6)

Autonomic dysfunction, n (%) 36 (30.8)

Involuntary movements, n (%) 5 (4.3)

Pain, n (%) 5 (4.3)

Peripheral nervous system symptoms, n (%) 3 (2.6)

Number of patients with available data

Serum, n (%) 117 (100)

CSF, n (%) 117 (100)

EEG, VEEG, n (%) 99 (84.6), 25 

(21.3)

MRI, n (%) 92 (78.6)

PET, n (%) 2 (1.7)

Treatment

First- line immunotherapy (high-dose 

corticosteroids and/or immunoglobulins), n (%)

112 (95.7)

Second-line immunotherapy (cyclophosphamide or 

Mycophenolate mofetil), n (%)

7 (6.0)

Abbreviations: IQR, interquartile range; CSF, cerebrospinal fluid; EEG, electro-
encephalography; VEEG, video electroencephalography; MRI, magnetic resonance 
imaging; PET, photon emission tomography.
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neuropathy in both lower limbs, and motor and sensory 
fibers were involved (Table 1). There was no incidence of 
neoplastic disease.

Ancillary Test Results
Antibody titers in 117 patients ranged from 1:1 to 1:100 in 
the serum and from 1:1 to 1:320 in the CSF. Of the 117 
patients with anti-LGI1 encephalitis, 75 patients were posi-
tive for anti-LGI1 antibodies in both the serum and CSF, 17 
were only positive for anti-LGI1 antibodies in the CSF, and 
25 were only positive for anti-LGI1 antibodies in the serum 
(Supplement 1). Increased CSF pressure (205–220 mm H2 

O) was found in 4.3% (5/117) of the patients. White blood 
cell counts were predominantly normal or slightly elevated. 
White blood cell counts were elevated in 14.5% (17/117) of 
the patients (median, 80%; range, 56–90%). Protein levels 
(primarily IgG and IgA) were increased in 36.7% (43/114) 
of the patients (median, 590 mg/L; range, 49–900 mg/L). 
Glucose and chloride levels were normal, and oligoclonal 
band measurements were negative. Hyponatremia was pre-
sent in 65.0% (76/117) of the patients, and hypokalemia was 
present in 21.4% (25/117) of the patients. Both hyponatre-
mia and hypokalemia were present in 19.7% (23/117) of the 
patients. Thyroid function indices of 31.6% (37/117) 
patients were abnormal, and 8 of these 37 (22%) patients 
showed elevated serum thyroid peroxidase antibodies (TPO 
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Figure 2 (A) Initial symptoms in 117 patients with anti–leucine-rich glioma-inactivated 1 (LGI1) encephalitis. (B) Assessment of cognitive function of 42 patients at the time 
of initial admission to the hospital. MMSE, Mini-Mental State Examination; MOCA, Montreal Cognitive Assessment Scale; FBDS, faciobrachial dystonic seizure. (C) Modified 
Rankin Scale (mRS) score at onset and follow-up. A, mRS score at onset; B, mRS score at 6 months after immunosuppressive therapy; C, mRS score at the last follow-up. 
****P < 0.0001.

Table 2 Seizure Characteristics of the 117 Patients

FBDS Focal 

Seizures 

(Other 

Than 

FBDS)

Generalized 

Tonic-Clonic 

Seizures

No. (%) of 

patients

42 (35.9%) 41 (35.0%) 19 (16.2%)

Duration of 

seizure, s

<20 40 (28–110) 180 (120–360)

Seizure frequency, 

median (IQR)

30/d (16–52/ 

d)

12/d; (5–32/ 

d)

5 in total (3–17)

Relation to onset 

of other 

symptoms

Before 

(30%); 

median, 1.7 

weeks before

Before 

(18%); 

median, 0.8 

weeks before

Simultaneous or 

after (14%); 

median, 0.2 weeks 

after

Abbreviations: FBDS, faciobrachial dystonic seizures; IQR, interquartile range.
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Ab). Serum tumor markers were mildly abnormal in 27.4% 
(32/117) of the patients. Rubella virus/cytomegalovirus and 
herpes simplex virus IgG were detected in the serum of 
9.4% (11/117) of the patients.

Brain MRIs were performed in 78.6% (92/117) of the 
patients. MRIs were abnormal in 32.5% (38/117) of the 
patients (20 patients had abnormal bilateral hippocampal 
signals, 14 showed an abnormal signal in the left hippocam-
pus, 2 showed an abnormal signal in the left basal ganglia, 
and 2 had abnormal signals in the right occipital lobe and 
corpus callosum). MRIs were repeated on 13% (12/92) of the 
patients during or after immunotherapy. The results showed 
that lesion areas in six of these patients decreased or disap-
peared, four patients showed no significant changes, and two 
patients showed an increase in the size of the lesions com-
pared with the time of onset or since new lesions appeared. 
However, cognitive function and the frequency of seizures in 
all 92 patients showed varying degrees of improvement. Two 
patients underwent positron emission tomography (PET) 
examinations of the brain with 18F-fluorodeoxyglucose 
(18F-FDG) (one patient had PET-CT results from outside 
the hospital, showing hypermetabolism in the right medial 

temporal lobe but not a brain MRI at the same stage). A PET 
examination of another patient revealed bilateral hypermeta-
bolism in the basal ganglia and medial temporal lobe (Figure 
3E–H). At the same time, a craniocerebral MRI scan of this 
patient showed abnormal bilateral signals in the hippocam-
pus and the occipital lobe (Figure 3A–D).

An electroencephalogram (EEG) was conducted for 99 
of the 117 patients. Video-electroencephalograms 
(VEEGs) were performed for 25 patients, with the mon-
itoring time ranging from 8 h to 36 h. EEG abnormalities 
were detected in 61 of the 99 patients, most showing 
generalized slow waves, sometimes accompanied by par-
oxysmal sharp waves. Sharp waves were commonly 
detected in the frontal and temporal lobes, which were 
considered to be epileptiform discharges (Figure 4). In 
10 patients who had a VEEG, 42 FBDSs were recorded 
(median, 3 per patient; IQR, 2–7) with no significant 
abnormal discharge detected during the corresponding 
EEG. Thirty-two FBDSs involved the ipsilateral hemiface 
and an arm, of which six involved the legs. Four events 
involved only the face, four involved only an arm, and two 
events exclusively involved the legs. FBDSs occurred 

A B C D

E F G H

Figure 3 Brain magnetic resonance imaging and positron emission tomography (PET) scans of patients with anti-leucine-rich glioma-inactivated 1 (LGI1) encephalitis. Axial 
fluid-attenuated inversion recovery (A, C, D) and T2-weighted (B) images. Bilateral high signal in the medial temporal lobe (A–C). Bilateral abnormal signals in the medial 
temporal lobe and occipital lobe (D). PET images show bilateral hypermetabolism in the basal ganglia and medial temporal cortex (more significant on the right) (E–H).
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during wakefulness (n = 21), drowsiness (n = 5), and sleep 
(n = 18).

Treatment Outcomes
Of the 117 patients, 109 patients were treated with immu-
notherapy. Thirty-four patients received both intravenous 
immunoglobulin (IVIG; 0.4 g/kg/d for 5 days) and ster-
oids: intravenous methylprednisolone (500–1000 mg 
[15–30 mg/kg/d] for 3–5 days); dexamethasone (intrave-
nous infusion, 10 mg/d for 7–14 days), or oral prednisone 
(1 mg/kg/d). Seven of the 34 patients received second-line 
treatment (mycophenolate, cyclophosphamide, or 
azathioprine) because of a relapse. Except for patients 
with a relapse, steroids were maintained for 6 months. 

Details of the immunotherapy and its strategy are shown 
in Table 3 and Supplement 2. After 3–5 days of immu-
notherapy, the clinical manifestations were alleviated in all 
the patients who demonstrated improvements in memory, 
mental ability, language function, and behavior. The neu-
rological mRS score of the patients decreased from 3.19 ± 
0.13 (range, 1–5) before immunotherapy to 1.71 ± 0.09 
(range, 1–3) after 6 months of immunotherapy. The mRS 
score was 1.404± 0.16 at the last follow-up (Figure 2C). 
The 112 patients with seizures received single or 
a combination of 2 or 3 antiepileptic drugs (AEDs), 
including levetiracetam (1000–1500 mg/day), valproate 
acid (600–1000 mg/day), carbamazepine (300–600 mg/ 
day), and oxcarbazepine (600–1200 mg/day). Details are 

B

A

Figure 4 Anti-leucine-rich glioma-inactivated 1 (LGI1) encephalitis video electroencephalogram (EEG). (A) The EEG shows slow background rhythm as well as slow and 
sharp waves in both frontal areas (Fp1\F3\Fp2\F4). (B) Monitoring the faciobrachial dystonic seizures (FBDSs), amplitudes of the bilateral cerebral hemispheres were 
asymmetrical with diffuse slow waves in the left cerebral hemisphere, and no epileptiform discharges were detected.
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shown in Table 4. Antiepileptic drugs were maintained for 
at least 1 year after the patients were seizure-free and had 
a normal EEG.

Relapse
Patients with AE who had improved or stabilized clinical 
symptoms for more than 2 months, reappearance of symp-
toms, or aggravation of the original symptoms (increased 
Rankin score of 1 point or more) were considered to have 
relapsed.10 Over a median follow-up of 33 months (IQR, 
17–42), there were no mortalities, and 16.2% (19/117) of 

patients experienced a relapse. The median delay from dis-
ease onset to the first relapse was 5 months (IQR, 2.1–17). Of 
the patients who experienced a relapse, 16 patients had 
received immunotherapy at the first onset, while 3 other 
patients did not receive immunotherapy at their first onset. 
Twelve patients were positive for anti-LGI1 antibodies in 
both the CSF and serum, three patients were positive for anti- 
LGI1 antibodies in the serum but negative for anti-LGI1 
antibodies in the CSF, and four patients were only positive 
for anti-LGI1 antibodies in the CSF (Supplement 1). The 
most common symptoms of relapse manifested as impaired 
cognitive function, seizures, and increased sleep. Of the 19 
relapsed patients, 12 had slow-wave delivery at the time of 
onset in their EEG, and 5 of them had sharp waves. Notably, 
6 of the 19 patients who relapsed showed abnormal signal 
lesions in brain MRI scans at the first onset. Three of these 
six patients revealed new abnormal signals of hippocampus 
T2-FLAIR at relapse. The remaining 16 patients showed no 
obvious abnormalities in brain MRI scans at relapse.

Discussion
Anti-LGI1 encephalitis is a rare neuroinflammatory brain 
condition. Since first reported in 2010, an increasing num-
ber of patients who are positive for anti-LGI1 antibodies 
have been described.11–15 However, there have been few 
large-scale epidemiological surveys of anti-LGI1 encepha-
litis in China. In this study, we provide detailed medical 
information for 117 Chinese patients who were positive 
for anti-LGI1 antibodies from 5 clinical centers. We report 
incidence rates and long-term outcomes.

Table 3 Treatment and Follow-Up

Immunotherapy Cases Relapse Second-Line Treatment

MPD 1000 mg 3–5 d; 500 mg 3–5 d; Prednisone 1 mg/kg/d 13 3 3, Mycophenolate, 1 g/d, 7 d

MPD 1000 mg 3–5 d; 500 mg 3–5 d; Prednisone 1 mg/kg/d + IVIG 10 0 0

MPD 500 mg 3–5 d; 240 mg 3–5 d; Prednisone 1 mg/kg/d 15 3 2, Cyclophosphamide, 0.8 g, once a week

MPD 500 mg 3–5 d; 240 mg 3–5 d; Prednisone 1 mg/kg/d + IVIG 38 0 0

DXM 10 mg/d 7–14 d; Prednisone 1 mg/kg/d 3 2 0

DXM 10 mg/d 7–14 d; Prednisone 1 mg/kg/d + IVIG 12 3 1, Azathioprine, 150 mg/d, 30 d

Prednisone 1 mg/kg/d 3 1 0

Prednisone 1 mg/kg/d + IVIG 9 1 1, Azathioprine, 150 mg/d, 30 d

IVIG 9 3 0

Total 109 16 7

Abbreviations: MPD, methylprednisolone; IVIG, intravenous immunoglobulins (0.4 g/kg daily for 5 days); DXM, intravenous dexamethasone.

Table 4 Details of the Anti-Epileptic Therapy for Patients with 
Anti-LGI1 Encephalitis

Treatment Antiepileptic Drugs (AEDs) Cases

Single AED Carbamazepine 6
Valproic Acid 6

Oxcarbazepine 14

Levetiracetam 29
Lamotrigine 2

Two AEDs Carbamazepine + Valproic Acid 5
Lamotrigine + Valproic Acid 3

Levetiracetam + Carbamazepine 6

Levetiracetam + Valproic Acid 36

Three AEDs Levetiracetam + Carbamazepine + Valproic 

Acid

3

Oxcarbazepine + Valproic Acid + 

lacosamide

2

Total 112

Abbreviations: AED, antiepileptic drug; LGI1, leucine-rich glioma-inactivated 1.
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With regard to age, the majority of patients in our study 
group were 40–70 years old (79.5%, 93/117), with 
a higher percentage of men than women, consistent with 
reported data on other autoimmune diseases.4,16,17 A total 
of 16.2% (19/117) of patients experienced a relapse, con-
sistent with previous studies.1,8,11 One study on the long- 
term follow-up of patients with anti-LGI1 encephalitis in 
the United States reported that 67% (14/21) of patients 
who were followed up for >2 years had a favorable 
outcome.4 These data are consistent with a good prognosis 
for anti-LGI1 encephalitis, although some differences may 
be related to race, region, and the number of cases of 
patients included in the study. Currently, research on the 
relationship between anti-LGI1 antibody titer and disease 
is still lacking. More patients were positive for anti-LGI1 
antibodies in the serum than those who were positive for 
anti-LGI1 antibodies in CSF in our study. Studies investi-
gating larger sample sizes are needed for further 
exploration.

In recent years, the coexistence of AE and other auto-
immune diseases has attracted the attention of researchers, 
although the clinical significance and mechanisms have 
not been clarified.18–20 In a retrospective cohort study, 
researchers enrolled 517 patients with AE, among whom 
45 were affected by one or more types of autoimmune 
diseases including Hashimoto’s thyroiditis (HT), and skin 
or mucosal lesions such as vitiligo and bullous 
pemphigoid.21 In our study, 37 patients showed indications 
of abnormal thyroid function. There were also patients 
with anti-LGI1 encephalitis combined with other autoim-
mune diseases (1 patient with psoriasis and 1 patient with 
Hashimoto’s thyroiditis). This may provide clues for the 
pathogenesis of anti-LGI1 encephalitis. Examinations of 
anti-thyroid antibodies might be useful in clarifying an 
underlying immune correlation.

Immunotherapy is thought to be effective in the treat-
ment of anti-LGI1 encephalitis.22–24 First-line immu-
notherapy may consist of high intravenous steroid 
(methylprednisolone), IVIG, and/or plasma exchange. 
Second-line therapies (rituximab, mycophenolate, cyclo-
phosphamide, and azathioprine) are used in refractory 
cases or as a maintenance therapy to prevent relapse. 
A small number of patients are prone to relapse after 
treatment.25 Studies have reported on the favorable effects 
of immunotherapy in decreasing seizure frequency and 
improving cognition.4,11 In a retrospective study, 
Sonderen et al reported that first-line treatment was con-
sidered effective in 80% of patients including cognitive 

improvements in 42%.4 Helena et al retrospectively ana-
lyzed the clinical information of 76 patients with anti- 
LGI1 encephalitis. They believed most patients with 
LGI1 antibody-associated cognitive deficits respond well 
to immunotherapy, with 35% of patients returning to their 
baseline cognitive functions after immunotherapy.11 In our 
study, 109 patients who received immunotherapy had an 
improvement in memory, mental ability, and behavior to 
varying degrees, consistent with previous studies.

Immunotherapy plays a key role in the treatment of 
anti-LGI1 encephalitis-related seizures. In a retrospective 
study on anti-LGI1 AE,17 immunotherapy was found to be 
more effective than AEDs in 19 treated patients, and 
immunotherapy combined with AEDs was considered 
more effective than either alone. A clinical trial by 
Sarosh et al in 2011 reported that immunotherapies were 
associated with a remarkable reduction in the frequency of 
FBDS in patients with anti-LGI1 AE.22 Among 27 patients 
receiving immunotherapy (including steroid therapy, 
IVIG, plasma exchange, and rituximab), 14 patients 
showed a greater than 50% reduction in seizure 
frequency.22 In our study, after 3–5 days of immunother-
apy, seizures were alleviated in all the patients, consistent 
with these findings. These results indicate the importance 
of immunotherapy for anti-LGI1 encephalitis. We found 
that 48 patients who received high-dose methylpredniso-
lone combined with IVIG treatment did not relapse during 
the follow-up period. Several patients who did not receive 
immunotherapy and received only steroids or IVIG experi-
enced relapse. This suggests that methylprednisolone com-
bined with IVIG treatment can reduce recurrence (Table 
3), although these results require additional evidence and 
long-term follow-up.

Relapses were not common in our cohort. The defini-
tion of relapse in our study was based on observations of 
clinical symptoms. Monitoring of AE-related antibodies 
is not routinely performed during follow-up. Accurate 
indicators for relapse should be identified by future stu-
dies. In our cohort, only 3 of 19 patients showed abnor-
mal signals in MRI scans at relapses, indicating that 
relapses are not always synchronized with MRI scans. 
However, it should be noted that 6 of the 19 patients 
who relapsed showed abnormal signal lesions in brain 
MRI scans at disease onset. This suggests that patients 
with abnormal signal lesions on brain MRI scans at dis-
ease onset may be at risk of recurrence in later stages of 
the disease. In addition, we observed that a large number 
of slow waves or intermittent spikes in EEG were 
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detected at onset in 12 of 19 patients who relapsed. This 
suggests the importance of EEG monitoring for disease 
recurrence. Most patients in our study experienced their 
first relapse within 1 year. However, prior studies have 
suggested that AE relapse could occur years after the 
initial episode.4,11 This underlines the need for long- 
term follow-up in assessing outcomes. Although the 
patient medical records we obtained are reliable and 
were evaluated by a physician, this study is limited as 
a retrospective study. Our understanding of anti-LGI1 
encephalitis will improve with expanded sample sizes 
and extended follow-up times.

Conclusion
We describe the clinical characteristics, immunotherapy, 
and long-term outcomes of patients with anti-LGI1 ence-
phalitis in China. Early adequate immunotherapy has posi-
tive implications for the improvement of clinical 
symptoms of anti-LGI1 encephalitis. The outcome for 
patients with anti-LGI1 encephalitis is mostly favorable, 
although cognitive dysfunction does persist in some 
patients. The treatment of severe, refractory, and/or recur-
rent anti-LGI1 encephalitis has yet to be investigated. 
Although recurrence was uncommon in our study, physi-
cians should be aware that disease relapse is possible, even 
years after disease onset. Therefore, long-term follow-up 
is essential. Further research, using more robust study 
designs and extended follow-up periods, is necessary.
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